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COMPETITIVE PROBLEMS IN THE DRUG INDUSTRY ”

(Present Status of Competitlon in the Pharmaceutleal
e MR Industry) ‘

I‘RIDAY JANUARY 31 1975

: U.S. SENATE,
bUBCOMMITTEI‘ oN MONOPOLY OF THE
SeLECT COMMITTEE oN SmarL BusiNgss, -
Washmgtom,, D.C.
‘ The subcommxttee met, pursuant to recess, at 10:07 a.m., in room
j1114:, Dirksen Senate Ofﬁce Building, Senator Gaylord Nelson (ohalr-
man of the full committee) preswlmg SR L e
i Present: Senator Nelson.
Also present: Benjamin Gordon, staff, eoonomlst and Kay Klatb
research assistant.
' The Cmarrman. Today the Monopoly Subcommittee of the Senate

Sma,ll ‘Business Committee is resuming its hearings on the oral hypo-

* glycermic drugs initiated on September 18, 19, and 30 of last year:

' Our witnesses today will discuss recent studles dealing with the
 safety, efficacy and usefulness of this class of drugs. The list of
- witnesses. includes four members: of the committee selected by the

internationally renowned llometrlc Society as well as a member ‘of :

the Mayo Clinic. .

“Additional witnesses to appear are Mr Nell Chayet and Dr Robert
‘Bradley, counsel and chairman respectlvely of the. Committee on the
Care of the Diabetic.-

Our first witness this morning is Dr. Colin Whlte, professor of

;f;‘ : pubhc health, Yale University Se chool of Medicine, New Haven, Conn.
~ snDr. Wh1te, your statement will be. printed in full in the record, and

you may present. it however you des1re, and extompomze a8 much as
you wish. - - '

‘Would.you Ldentlfy the orgamzatlon you represent for the record ,
or first, for the reporter. Perhaps each of you, starting on my far ‘
right, would identify yourself for the reporter, so-if you: address :

b yourselt to some question we shall be able toudentlfy you. -

‘ -Dr. Mzexer. I am: Paul Meler, professor of st&tlstlcs a,t the Umver-
slty of Chicago. LS RN
r. Rigxwrrs: Dr. Rlcketts, Umver51ty of Chlcago

Dr WaiTE, Cohn Whlte, professor of pubhc health Yale
, Un1vers1ty - '
. Dr. Zrrex. Marvm Zelen, professor of statlstlcal sc1enee, Sta@e :
» Un1vers1ty of New York Buffalo. = o :

13257



13258 COMPETITIVE PROBLEMS IN THE DRUG INDUSTRY

Dr. Parumzo. Pat Palumbo, Mayo Clinic. [The statements and ob-
servations made in this testimony are my own and do not necessarily
represent official policy of the Mayo Institution.] o :

The Cramumaxn. Thank you, gentlemen, for taking the time from
your busy work to come here and testify today. S

~Now, if each of you, when you speak, wou 1d pull the microphone
ip closely and speak directly into it, we shall{ be able to hear you.

Go ahead, Dr. White. : ; ; ; 4

STATEMENT OF COLIN WHITE, M.D., PROFESSOR OF PUBLIC
HEALTH, DEPARTMENT OF EPIDEMIOLOGY AND PUBLIC
HEALTH, YALE UNIVERSITY SCHOOL OF MEDICINE, NEW

Dr. Warre, Senator Nelson, I am the chairman of a committee
which was appointed by the Biometric ‘Society and funded by the
National Institute of Health to carry out the following mission:
One, to make an in-depth assessment of the scientific quality of the
UGDP study and in particular of the biometric aspects of the
design, conduct, and analysis of the trial; two, to make a similar
assessment of other controlled trials of oral hypoglycemic agents.

The Crammax. Would you identify the Biometric Society 1n at
least a brief description so that the record will be clear on that.?
~ Dr, Warre. The Biometric Society is an international society of
people who are 'interested in the application of statistical data to
- biological problems. DI T e i IR e T

The CrareMaN. Who ave the members? That is, what is the
eligibility of your membership? = R e -

o =

Dr. Warrs. Membership is attained by dppil‘icaﬁf)n and the: com- -

mittee decides the qualifications of those who wish to join. In general,

membership is governed by interést in the work of the society. =
" Thg, CratrMan. Are there any special required scientific qualifica-
ions? ot i B R B T e e
" Dr. Warre. I think an expression of interest is all that is necessary.
 The Cuamrman, Is this an international society? =~~~
* Dr. Warre. Tt is. el T T :
The CramemaN. And are you president of this society? -~
- Dr. Warre. No, I am nog I am chairman of the committee that
was appointed by the society for this‘particular purpose.. :
~ The CuammaN. And the society selected the members of the com-~
_ mittee of which you are chairman for the purpose of evaluating the
UGDP study? ' R : o
- Dr.Warre. Yes. o o
The CuamrMay. Go ahead, dogtor. = R
- Dy, Warrs. The committee consisted of six members: John P.

Gilbert, Harvard University; Paul Meier, University of Chicago; -

Chris L. Rumlke, Free University, Amsterdam; Rodolfo Saracci, ~
Pisa, Itnly; Marvin Zelen, State University of New York at Buffalo;
Colin White, Yale University. .~ . .~

1 §ee Biometric Society study, page 13337, o
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~Ph full commitbée met on six oceasions over a 2-year period and
" has: completed a report which will be published on. Eebruary . 10.in,
the Journal of the American Medical Association. . @ . 0
- The work of thie UGDP id still in progress snd I think it is fair
to say that diabetologists in general await with interest the findings
on'the treatinemt by insulin. There has never been 4 study - of .com-
parable seope and thoroughness en the long-term. effects of this
- agent-in subjécts with maturity-onset diabetes. In the -meanwhile,
“however, controversy ‘has arisen- about the data concerning
tolbutamide. = Tl e on S SRR T R
" The  committee saw as its main -task the investigation of the
reported excess cardiovascular mortality in the subjects recerv:
ing this drug. It is interesting to note that the UGDP. pre-
sented results on phenformin which are quite comparable to those on

tolbutamide: the death rate from cardiovascular causes was approxi- '

mately the same in the two cases, The findings on phenformin, if one
can judge from the absence of criticism, appear to have been accepted
"by medical scientists, even if they have not so far been translated
 effectively, into medical practice, Yet these findings. also were made
by the UGDP using. the methods that have come under heavy
eritieism when applied to tolbutamide, " S
- Because of the many factors which influence suryivorship . in a
- chronic disedse such: as maturity-onset diabetes, oareful methods of
_investigation are needed, and, in particular; onfro] groups aresessen~
tial. Consequently we reviewed only such trials as wert controlled:
Tt then became cléar that the major study to consider, other than the
UGDP, was the study in Bedford -England, ' erganized by Dr,
" H. Abby Keen and Dr. R. J. Jarrett. It should be said at onee, how- -
‘ever, that the Bedford study, based on 125 patients in efch-of fhe
" two treatment groups was not comparable in size or in detpil to the
UGDP in which approximately’ 200 patients were followed on each
of: five: treatments.:- e ke e o 3
- The work of the committee appointed by the Biometrie Seméty
fell into fowr sections: <. o SR
. Ome: Visits were made to.the UGDP coordinating center and to

.. twa of the cooperating clinical centers to study methods nsed| in :
the trial, Two: The methods and findings ‘of the UGDP study were .

discussed with several authors whe hiad: written abeut them, ‘and:
.. the Bedford study was: discussed: with Dr. Keen and Dr. Javrett.
-~ Three: The published eriticisms of the UGDP were reviewed in de-
tail. Comparable eriticisms. of the Bedford study do mnot -exist;
though several of the major criticisms made about the UGDP would
apply a fortiori to.the Bedford stmdy. Four: New analyses were
made of the data from the WGDP and Bedferd studies, the dats
“being kindly made available by the direptors comcerned. -~ ' L
- Critics have poirnted out that i the UGDP study  the: total m?r-
tality was not signifieantly hugher in tlmzﬂo&bwﬁmsie%*gmu than lin.-
the placebo groug, even theugh there was a signifiesnt difference in
the cpss 'of' denths froun cardiovaseular chitses. Wie consider that this
criticisn has some: wax%h&bm; is not ¢onvincing. Criticisms that have
been commonly made but which, in our view, are met dervect, arve:
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~ One: The finding of excess’ mortahty in-the tolbutamlde group was
due to the data obtained from ]USt a few chnlcs. These are ob]ectlons ‘
we do not find valid.

“Two: The studles of Keen et al and- of Paamklw contradlct the
UGDP. - e
. Three The basehne differences among the treatment roups 8
count for the finding of the adverse effects from tolbutamide. On this
point T might remar théat none: of the criticis, to. my knowledge, has -
given serious consideration to the multiple logistic. method that -was
- used by the UGDP to take the effect of- baseline risk factors: into

account.' Until they do this they have not-carried . out an adequate s

review of the UGDP analysis:™
. 'The Cuamman. And your group' dld do ‘thatt2
" 'Dr. Ware. Yes, we'did.

TFour: The findings on the offect of tolbutamlde are ﬂawed by the
fallure to adapt dosage to individual need.: -

Five: The evidence was not adequate to ]ustlfy the dlscontmuatlon
of the oral drugs: :
“In our analy51s of the UGDP data we have used the same’ multlpIe
logistic model as was employed by the UGDP investigators, but have

‘taken additional variables into account’ to allow for the time' each:

subject was under study and for: ‘differences 'betwéen!iclinics. We. o

confirm the principal finding from the simpler study of failure rates;
namely, that' the cardlovasoular death :rate -was higher in - patlents o
receiving tolbutamide than in those receiving placebo. This differ+
ence: remains after adjustment for the eﬁect of. baselme varmbles
and cardiovascular risk factors. e

- We have also made an analysm in which the extent of adherence
to assigned. treatment was taken into account. The highest-death rate .
was found in the tolbutamide group whe adhered 100 percent to them
treatment and who did nét modify the dose. = = =

In an analysis of the data from the' Bedford trlal We fmmd 1o
~ differerice indeath raté betweeti ‘the :placebo and ‘the tolbutamide
group. As indicated above, we do not interpret this failure to'find &
difference’ as ‘a contradiction’ of ‘the more thorough- UGDP ‘study.

“The conclusion of the committee is that it, remains-with'the pro-
: ponents of the oral agents ‘to ‘conduct: sclentlﬁcally adequate studles

to justify the continued use of such agents. . -~

The Caamman, Well, put in’different Words, are you .saying that
it is the judgment of the Biometri¢c:Society that it was a statistically
valid'sample; and & scientifically condueted study, and that the resultsé

of the study—are the ¢onclusions valid # Ts'that what you are saying ¥
- = 'Dr. Ware. Yes We support the principal findings of the UGDP
study ‘We do make some minor: critici ms in the report but S do, m
general support the main finding: ! : .

he' Cramaan. And the main’ ﬁndm ‘rlS-WhatQ N

Dr ‘Warre. That there is-an excess’ mortahty bii g the group recelv—
ing tolbutamide as com{)ared with the group on the plaecebo.

The Crsmmyan, Well, did: you find' any evidence at all’ ‘that the?
oral ‘hypoeglycemic drugs retarded or pr’evented vascular bemphca-
tions of ‘diabetes? :

Dr. Warre. That aspect of the study is.one that we d1d not under-,
take. We considered that our main respon31b111ty was_ to look into
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the question of mortality effects. There is evidence still to come in
on the long-term effects of the various treatments that were used.
Mr. Gorpon. One question. - S TR
You say it remains with the proponents of the oral agents to
conduct scientifically adequate studies to justify the continued use of
such agents. - o 5 TN 2
" Now, when we had the UGDP people here before us, they stated
that they discontinued the use of these agents because they found it.
was ethically untenable to keep on giving these drugs to people be-
cause they were satisfied that it was causing a lot of harm. b
How do you feel about that? LT L
Dr. Waite. I think that if the group decided that it was ethically -
untenable, that would settle the question then and there as far as
public policy were concerned. If they could persuade a responsible
group otherwise, then the only kind of evidence that would be accept--
able to us is evidence obtained from a controlled trial. ot
 The CHaRMAN. Any of you gentlemen may comment on this.
- Is my memory correct that the UGDP study then concluded that
diet ‘was a better way of managing the problem than by tolbutamide
and ‘other oral hypoglycemics? Was that their general conclusion ?
Dr. WHITE. »YZs. % think that is a question on which Dr. Ricketts’
would have a more valuable opinion than I have. IRCLID S E SRl B
~ Dr. Ricgurrs. Well, I suppose it was done because tolbutamide
apparently was no better than diet. AN TR
~ The Cumamrman. Than diet?

- Dr. Rickrrrs. Yes. And since it was a little dangerous they would
‘sgyhaturally after a certain number of deaths that they had better

“The Cmarrman. The general conclusion of the study was that diet:
was better than tolbutamide or oral hypoglycemics of any kind. Is-
thaﬁcOI’I‘th? I . - TS ! N e T s

- Dr. Ricxerrs. 'Well, T am not quite sure that is the way to put it.
I think I just said, and I guess I will have to repeat it; that tolbuta~
‘mide was no better than diet, and if that is true, and. if it looked as
if the tolbutamide was rather dangerous, then anybody would say, let: -

‘us stop tolbutamide and do what we can with the diet. .

Does that answer your question?: : RS

The CmammaN. Yes. - =« . P E e g

- Dr. Memer. There is one point I would like to emphasize, and that
is that neither our committee, the supporters-of the UGDP; nor those
who think it was an invalid study, believe that this is & simple ques--

- tion. It is complex, and I do not think it is capable of & simple
answer of the form that was suggested, namely: “Here is’'a drug”

that is of no value. It istoxic. We ought to abandon it » « ' . © 12

‘There are special subgroups of patients who are not successful’
with diet, are unable to take insulin, and I think most of the com-’
ments before this committee and elsewhere have pointed to such:
subgroups. For these, tolbutamide may have definite value: But the
question of whether it should be'used more widely, as it now is, re-
mains difficult ‘also. It is the case that the UGDP investigators:
themselves ‘were not unanimous ‘about the desirability of dropping:
tolbutamide from the UGDP study. The discussion that-went-on
there was very well described ina paper by one' of the participants,.
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Dr. Theodors Schwartz® The tension, the pulling and hauling, the.
major differences of opinion that led to that final decision, must all
be taken into account in trying to interpret-the meaning of that deei-
sion. It was judged kikely that tolbutamide was toxic; but the evi-
denece was not. considered conelusive. S e ,

So I do not think we can say that there is a clear, flat conclusion
that comes out of this, and I think reasonable people may come. to
somewhiat different: conelusions. E e

4 5

The Cramman. Clear conclusions gbout what? . . =
Dr. Memer. About whethér tolbutamide should be abandomed by.
" all physicians in the treatment of diabetes. =~ i
" The Cmameman. That really is not the issue, is it :
- Dr, Muer, I think the issue is what we ought to do, not whether
we have reached a firm conclusion. I do not think we have reached a
completely firm conclusion as my statément will show. I deplore the
~ fact that we are not in a position to reéach a firmer conclusion than
we now have, but L »Woul:c]ij support the final statement of the Bio-
metri¢ Society comtnittee’s report, which suggests that a new study
might be conducted. I think it would be ethically legitimate te con-
“duct a new study. I myself think it i¢ not ethically legitimate to con-
tinue t6 use the drug without a new study. S i ,
The Cmamman. The issue is not whether you should prohibit its
use under any circumstance on any patient in any situation. The
question is, as a general proposition, should you use it in those cases
where the patient situation can be mansaged by diet? . '
 For example, Dr. John Davidson said that at the Grady Memorial
Hospital it was finally conclided after the study—I think they had

some 6,500 patients, which I believe was the largest group in the k

country—that they would take them off the drug and if my recollec-
tion is ¢orrect their patients were better managed on diet, He said
it was tough medicine to swallow because they had lived with:oral
hypoglycemics, thought they did well;, studied the UGDP: study,
which, they ¢oncluded, was right. o Do :
Then, in a more precise answer—I believe I am correct, and if I
am not, I will eorréct the record-—he thought that maybe in a very,
very small percentage of cases, I think he said it might be 1 percent
or less, an oral hypoglycemic would be indicated to be used. He did
not state what that case was, so I do not know whether that was an
insurance policy statement or not. G e e T T
But in any event, is that not the question: Not whether you should
abolish these drugs, but whether in those cases where diet ¢an man-
age the problem, it should be used? And is it not the conclusion of
the UGDP study, as well as Dr. Davidson at Grady Memotrial Hos-
- pital—and the doctor from Mayo will address himself to this ques-
tion also-that there is a very, very small percentage of cases in
which it is indicated, but that it is widely used in cases where it is-
not indicated. . - R : ‘ '
- Is that a fair generalization? : Sy :
- Dr. Muier. I think the question really is whether the evidemce is.
of such overwheliing clarity ‘that-the conclusion teached by these:
gentlemen should be a régulation imposed by law upen the medical -

.?The‘t To, tamid thmﬁro AP 1 Pei : enal ‘
25, pp a0 31:% i, Controveray & ersonal Perspective (Annals of Internal Medicine,
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¢ommunity generally. Tf we were solidly convinced that tolbutamide
were poison, there would be no doubt about it, and if the benefit-rigk
ratio wag definitely proved to be unfqyorable, then I think we would
seelc regulation to prevent its general'use.' ~o " 0 oo
What I am saying is that I do not think the.evidence is: that
“¢lear. T think that SOme'investigators have ecome to .t}'m(.kmd of con-
“elusion that you described, and not being a physician, 1 have no
" independent opinion - about whether their experience is one that
could .be generalized to all physicians. I think there is enough room
for doubt that I would be hesitant to seek regulation to determine
~ abselutely that the drug may not be used exeept in that 1 percent
of cases. I do think that there is enough evidence against it that
even though we might allow the community to use its judgment
with -relatively little restriction, that it would only be appropriate
to do that as long as we are setting about immediately to settie the
“remaining doubts, R : Lo
I am sorry that the state of affairs does not lead me to a feeling
that we know all the answers. I think there are important answers
© we do not yet know, and therefore I would be reluctant to'go so {ﬁar.
- as'to say that the use of tolbutamide should by law be restricted to
the 1 ‘percent subgroup. . L ‘
The. CaamrmaxN. I do not think anyone is dealing in absolutes
here, and of course there are all kinds of medicines in the markét-
place which are widely used for nonindicated cases. This, it sesms to
me, from what I have heard from the experts is what we are talking
about here. n v v - ‘.
- The conclusions reached at Grady Memorial Hospital was that
there was a_very, very small number of cases in which the oral

- hypoglycemics were indicated, that the large percentage was better

managed by diet, and thit their results after more than '3 years
showed that the patients were better than they were before, and this -
is what the UGDP study indicates, ~ - = = R SR

I assume you agreed that the study was statistically valid:al-

though being a scientist I am sure you want to say that nobody ean
be absolutely sure, which is of course true. Nobody is absolutely sure
about anything; but you do endorse the position of the Biometric
Society in their evaluation of the UGDP study, is that correct? |
. Dr. Memr. Let me’ say that T'wholeheartedly endorse the repoit
- that the Biometric Society Committee put out, and T will diseuss
that further in my statement. . -~~~ . ‘
"The Cramrman, Dr. Palumbo, did ‘you want to ¢orhment? '
De. Parosso, May T8 - r 0T e
_Asa physician and clinician who is involved in the treatment of
diabetie patients, I think that we have to 'fake a reasonable Jjudg-
ment on the basis of a randomized’ clinical trial such as the UGDP
as to what we are going to do for the patient who sits in front of
us; and the decision here is based wpon the first principle that each
physician 'is committed to; and that is—if I may use the Latir
hifas;,},,:rﬁ‘prunpm' “non nocere,”" which “translated ~mears; “dé’ no

- And therefore, it has to be clear that our treatment is not ‘doing:
harm to the patient. Now, we may, under unusual cireumstances,’
elect for a risk-benefit ratio, but I think for the majority of our

P



13264 COMPETITIVE PROBLEMS: IN ‘THE- DRUG INDUSTRY

practice and the practice in this country that it should be that these
- agents should be curtailed. The UGDP study’s conclusions should be
accepted. R e LT RN A
MI; Gorpox. Dr. Palumbo, did you people at the Mayo Clinic stop
using these drugs? = - . L » AR E
Dr. Paromso. We have stopped 1:1sin%l them routinely. We were
never very “gung-ho” about them in the first place, but we had used .
them prior to 1970, When the results of the University Groug). Dia-
betes Program came out; we accepted. the conclusions and adjusted
our pragctice accordingly. : T , S .

- Subsequent to that, a couple of our members,of the department of
statistics and. epidemiology looked into the matter with a whole
group. of people with Dr. Cornfield in the group, and they came up
with the coneclusion in 1971 or 1972 that the studies were valid and -
that the conclusions were justified despite all of -the possible, you -
kn%w, flaws or criticisms you can point out with any. prospective

We had accepted these conclusions as valid in 1970 when the re-
sults were promulgated. We do not use the agents: routinely, only
under the unusual circumstance if a patient says, I absolutely refuse
to take insulin, then we usually assign them to an oral hypoglycemic
agent. I still have this reservation that we are using these agents
solely to control blood sugar; and we are not absolutely . convinced
that the control of blood sugar makes any difference anyway.

In fact, that is one of the findings from the UGDP study that

‘perhaps blood glucose did not have any relationship_ to complica-

tions, and so you are introducing an agent to control blood sugar

which of itself may be harmful to the patient. ~ . °

T think there is no question that this agent has to be curtailed.

The Cuamman. Curtailed, did you say? o
 Dr. Paromso. Curtailed, e-u-r-t-a-i-l-e-d.

The Cuamman. Thank you very much, Doctor. : '

We will proceed to the next witness, and as I stated a few moments
ago, feel free to comment on any question asked or any:statement
made by other witnesses. : : SR o
- QOur next witness is Dr. Henry Ricketts, University of Chicago
Medical School, Department of Medicine. ' L e e

‘Dr. Ricketts, we are very pleased to have you here this morning,
You may present your statement however you desire, - SR

STATEMENT OF HENRY T. RICKETTS, M.D,, PROFESSOR OF MEDI.
_ CINE EMERITUS, UNIVERSITY OF CHICAGO MEDICAL SCHOOL

- Dr; Rickerts. Thank you very much. - - B I B
I feel a little embarrassed to read the first paragraph, but I sup- -
pose I ought to declare myself as to what.T am. e o
- T studied—well, first of all, T am emeritus professor at' the Univer-
sity of Chicago Medical School. T have studied diabétes and cared -
for patients with diabetes and conducted researches in this specialty. -
for 34 years. I have been president of the American Diabetes Asso-
‘ciation and’ cofounder and president ‘of the Chicago Diabetes
Association. : , :
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- T have served on'the study section of endocrinology-and metabol-
ism, Grants Division, National Institute of Arthritis and Metabolic
Diseases, and have 'served ‘as a contributor and an'associate editor
of the journal “Diabetes.” I think that is probably enough. . -~
My connection with the:Committee of the Biometric Society -was
that of -a consultant diabetologist, and I attended most of the-meet-
ings. I was struck by the thoroughness with ‘which the members of
the committee made their investigation, I detected no-bias for or
against the UGDP study. The committee listened to more  who
criticized the study than to:those who were less opposed or favor-
able. The committee did not hesitate to ask the coordinating center
in Baltimore for raw datd when a point was in doubt, and members
made trips to the center and to several participating ¢linics to check
methods, procedures, and results. No uncertainty was too smail rto

leave unresolved. :

" I should remind you that the UGDP was set up to determine

whether various‘treatments for diabetes would minimize the mainly
vascular complications that notoriously accompany:that disease. It
is ironic that a full report dealing with complications has not yet
been published because, in-the third and fourth years of the study,
an alarming preponderance of deaths had accumulated in the tolbuta-
mide group, The investigators, then, per force; had to turn their
attention to mortality and survival. =~ = L o
I was not a participant of the UGDP study, but 1 followed it
closely. Despite some imperfections, I think that the results and
‘conclusions of the UGDP have shown tolbutamide and phenformin,
and probably their cousins, to be dangerous. drugs, especially when
taken for extended periods of time. I stand by my opinion of 4
years ago, expressed with the help of a committee of the American
Diabetes Association in. the editorial statement accompanying the
first report of the UGDP. I quote: “The UGDP mortality study
shows that death rates were essentially the same in the  IVAR
group”—I suppose I have to explain that. ' R I
Mr. Goroon. Is that the insulin variable group? o
‘Dr. Rickrrrs. Yes. I'will explain that later. L el
‘The UGDP mortality study shows that the death rates weré
essentially the same in the people who had various dosages of insulin
and which maintained more nearly normal fasting blood glucose
levels than in the more poorly controlled groups of the placebo and
the other groups. R ' o |
Thig would appear to mean that efforts to.establish good control of hypoglyli
cemia in the kind of population studied had no efféct on mortality. : '
" The real lesson of the data is that if'diet plus insulin does not reduce mor-| .
tality below that experienced with diet alone, it is highly improbable that oral
hypoglycemic agents will do so. - T » ‘ R L
There is indeed no doubt about the reality. of the greater number of cardio-i
vascular deaths observed in the TOLB group as compared: with all other treat-:
Inent groups. Inquiry into the reasony for this has been both intensive and
extensive, Aside from the most proximate explanation; that tolbutamide may"
have been directly and solely responsible, the possibility that the" tolbutamide:|
population; by chance and despite randomization, entered the: study with more | -
or greater-risk-factors than the: other populations had to be scrupulously in-
vestigated. g . : C
Although this possibility has, in the opinion.of the ADA Ad Hoe Editorial |
and Advisory. Committee, not been excluded, the weight of statistical analysis
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miakes it probable that the' éxcess pardovayculnr mortality in, TOLB- is at-
tributable eithrer to the drug itself-or Yo un¢ensidered and unknown factors, In
the absence of evidence for the: latter, suspicion would naturally attach to tol-
butamide.  : S AR E e
The maorthlity study is at least suggestive enough to put a damper on what -
appears to be the. indiseriminate use'of all oral hypoglycemic agents in the
treatment of mild or moderate, adult-opset dighetes. ‘Alt,ho‘ﬁ? tolbutamide, for
practical reasons; has heen the only sulfonylurea drug inve gated by UGDP.

- This 1s 4 years ago. PR o - ;
" #he chanée that other compounds of this family may be sgimilarly involved
cammot be dismissed despite differences in molecular structure,” .~ . ox oo
Tt would not beé justifinble at this peint, however, to probibit the manufacture .
and wse of sulfonylurea drugs, for they will probably continne to fill ‘a need in
special circumstances. , S L ‘
If these drugs are dangerous, what course should we take? You
have just heard that their manufacture of the drug should not be
forbidden, and for reason. For example, how do we treat a diabetic
gatient who ought to be takin% insulin but is living alone with a
roken, or amputated, or paralyzed arm that prevents him from
using a syringe and needle? One who is blind and cannot measure
his dose of insulin? One who is old and tremulous? One who is
mentally disturbed? And finally, one who. refuses to take insulin.
~In another vein, there are diabetics who. are engaged in hazardous
occupations and ought not to take insulin for fear of reactions.
-We ought to make allowance for these %?.atien:ts,, even though the
oral agents are not very effective and, I believe in the long run, may
~ be harmful. ‘
 The Cuamman. Does this list of exceptions include most or all of
the exceptions that you could think of? o
. Dr. RICKETTS..WZH, I think so, yes. I might think further, but
that is quite a number. B T e
The Cmamman. All right, please go-ahead. - L
- Dr, Rickeras. But if we continue to make these agents available,
as I think we must, how do we protect other diabetics who would
like to use them but should not? L o
Insulin comes to the patient with a package insert that carries a
great deal of. information, inclqding certain warnings. The oral
agents come to the patient in silence because they have been re-
ggmrdgd as innocueus, needing ne instructions except the- doctor’s.
irections for dosage and timing. This must change. D
But 1t is the physician who should lead the way, and I hope that;
the report of the Biometric Society will in time convert the many
current unbelievers. Meanwhile—and this might seem to be prepos-
terous—it might not be, too.radieal to ask the FDA, under proper
authority, to transfer the oral hypeglycemic agents to the circum-
scribed schedule II of dangerous drugs aleng with barbiturates;
amphetamines, arid certain nareoties. .~ . T
Physicians might learn that the oral agents are not exaetly safe,:
and the requirements-of BNDD preseriptions, if for dubious need,
might beeome a salutary muisance. This arrangement, of course,
would have holes in'it=—and I can see some—but it. might have the
effect of helping to reduce the use of a product that too many pa-:
tients-could well do withowt. : vroer 1 wosd w3 C e
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L T’he Cratrusn, "Thiank you wery much, Doctor. Our next, mtnESs :
is :I[[))r Paul Meier, Department of Statlstws, Umversa;ty of ((I}hwago.‘
r. Meter.

STATEMENT OF PAUL MEIER, PH. D I’R@FESMR oF STATISTICS z
UNIVERSITY OF CHICAGO, CHICAG’O H.L ‘

Dr Murer. Mr. Chairman, T speak as a member of the iBmmetl ic
Society Committee on biometric aspeets of controlled climical timls
of hypoglycemic agents, which report is under discussion today.

Professor White has outlined our problem and our- ﬁndmgs. A
Professor Zelen will speuk ‘about some -of the ‘particular criticisms
made of the UGDP report. I shall speak a little more generally
about the role that T see for clinical trials in guldmg our decqsmns
about medes of thera,py ‘ '

It happens that in March of 1970 1 testl‘ﬁed before this commmtee
on the subject of risks of ‘thromboembolism -due to the use of oral
contraceptives. I spoke then of the deplorable lack of prospective. -
controlled clinical studies on the effects of oral contraceptives. I
disoussed ‘possible reasons for that lack Let me quﬁte a few lme& e
from that earlier testimony. =

I said:. , ‘

Frankly, the reqmred researéh although 1mportant is not especially appeal—
ing to scientists. It is not fundamental and it is not exciting, It is difficult,
it is expensive, and it is fraught with the risk of attack from. all sides. Who
wéuld willingly prepare himself for such a study, make an application to ‘be
weighed competitively with others on scientific merit,- and risk the loss of
support halfway through the study when a review committee with different’
views or priorities comes to consider renewal 0f support, all this when he stands
to gain so little in scientific recognition or otherwise? -

Ev1dently, for twhatever reasons, there ig no sonnd: body ‘of* scxentiﬂc studaies :
concerning these possible-effects available today, a situgtion which I regard as
scandalous. If we proceed in the future as we have in the past, we “will continue
to stumbleifrom one tentative and inadequately upported conelusion to:another,
always relying on data:-which come to hand, and which were not designed for
the purpose. The planning ‘of better studies is difficult; and the recruitment
of.investigators willing ‘to .commit their efforts to these purposes inay be. more
difficult still T believe both are possﬂ)le and essernitial to the public welfare.!

‘At the time those words were ertten, I had no knowledge of
the UGDP, but they could scarce]y have been more apt.

Let me mterpo]a,te in my prepared statement my warm. commenda,-
tion: for the group of.physicians.and statlstmlans who undertook the
UGDP study. With whatever limitations, this is o and away the
best. evidence we have.to date on tolbutamlde to It is an ,excel-»
lent study. No. one. stud}y .can answer all of .the. relevant questions,
but that 1s scareely thie fault of these 1nVest1bators, and T am led to
modify my statement about the lack of excltement and Anterest. thatv
such studies could ;generate. - -

I think this group has shown us ‘that there is new O'round to bet
broken through some of the work that they have .doneé in the theory
of the conduct of controlled clinical trials and they ‘have also con-
tributed - substantaal ‘new" knowledtre to a;n 1mpontant med.mal
problem. e ey

I retum to my statement PRI

56-502—75—2 -
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The Cmamman. May I ask a question? You state that although
the UGDP study has its defects; it is an excellent study proving the
case against tolbutamide. Is there a comparable study that proves

_the case for tolbutamide, really ¢ ' R
Dr. Muzer. No, there is not. ..~ = 0 o v e 0 0

The Ceamrman. What did you-mean by that, then? Is there no
case? You were so equivocable in what you were saying awhile back
and now I do not quite follow you. You endorse the UGDP study,
but then you say the case against the drug has not been proved. Do
you mean: absolutely proved 1,000 percent, or is it 999, or what? T

. cannot follow your testimony at all. -~ . v :

Dr. Merer. I understand your question, Senator.

A major point that T hope to leave with you is that in this area of
~¢linieal research we will often feel.obliged to stop a study before we

achieve a high degree of certainty. We wish it were otherwise. It
would be very nice if we could say for certain. “These are the facts.
‘Now everyone must fall into line and follow- the facts.” Under the
circumstances we find that we must make decisions in the face of
substantial uncertainty. Whereas I believe that the UGDP. is the.
best evidence that we have, I believe that the study was indeed ended. -
before we could be certain. Take note that I am not trying to make an
especially cautious statement about a virtually proven fact. The
evidence of . toxicity is substantial, but in itself by no means
conclusive. .. ) ' : ,

- The Cmammax. Before you could be certain what? :

Dr. Memr. That the drug is toxic. Before we could be dead certain
of that they pulled it off the study., . . e o
. The CmAmman. Before you:could be certain that the drug was
- toxie, ~ Lo

‘Dr. Merer. Yes, before we could be certain that it causes heart
attacks. The evidence pointed that way but before it was certain, in
my opinion, they quite properly withdrew tolbutamide on.ethical
grounds. -

" Senator, T wish I could say that a good study necessarily gives a
solid answer to a reasonable question. A good study, ethically done,
may leave us with considerable residual uncertainty. I am sorry if

~ that is confusing but I feel that that is the circumstance.

The Cuamman. It is confusing. I suppose you are familiar with

the, Kefauver amendments of 1962. In 1938, the Congress, because of
* the sulfanilamide disaster, passed legislation that there should be
adequately controlled studies to prove the safety of a drug before it
is marketed. Then in the midst of the dispute over the Kefauver
proposals the thalidomide case arose and the Congress passed legis-
Jation that thers has to be adequately controlled studies to prove the
efficacy of the drug. ' '

I think most scientists agree that this is sound.' You should not

put drugs on the market that are not safe, safe by a scientific meas- -

- urement in a cost-benefit ratio. Any active compound, as everybody
knows, has side effects and may be serious. L ' K :
So we are dealing with a situation here where the question is do
you-put into the marketplace for broad usage or-even a’narrow
usage a drug for which the efficacy has not been proved by carefully
controlled scientific studies? There are no adequately controlled
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“studiés that prove-it. ¥et: there ‘is a compreliensive: 1®-year study
that raises-a very serious cload -over both the safety and efficacy of
thls elass ‘of drugs. That is what we are dealing with, is it-not?
Dr.-MrzeR. Indeed 'it:does raise a very.-serious: cloud but you: seem,
to be urging me to conclude that it is proved, and there is, qmte a
‘d1ﬂerence between a very serious cloud and proof.. : - 8 :
* The! Crarman: T am 1ot trying to do that at all. What I am try~
mg to-utge you to appreciate at:least is what the law is; and that is

- that you do not introduce active compounds: for use in ‘fnedical prac-

tice and use them broadly unless there is proof they dosome good
and particularly when' there 'seems  to be some serious 1ndlcat;ons
that they do harm:/That'is the issue here, is it not%: ' .-

- We used to put drugs into the marketplace prior 46 1938, and there ‘
was no proof 6f safety and no proof of efficacy. And in ’the. whole
history of the development of drugs down through the history -of
mankind ‘there is hardly half a dozen of them that survived as being

safe or efficacious. Most of the drugs: people have taken ‘for. hundreds’
~of years had no efficacy at. all ’lhey mlght have been safe beeause
;they did‘nothing.. ="

‘But wé are dealing Wlth a questlon here of'a study that 1ndlca>tes

, there are serious side effects and a study that indicates that: there
* does not appear to be any possible usefulness except in hmlted ca$es
That is'the issue we are: dealing with.
. Dr. Mezei. I-agree, -and’ I think: the dlﬁ'erence w6 are argumg
;about is the difference in how solid the evidence is’ I would further
“agrée that' we need to define pohcy in-the face of uncertamty, that We :
eannot wait for final proof.

‘The Crammax. Let me ask’ you thls question. If ‘you had the aps

UGDP study before the drug was marketed do you thmk it would'
- be marketed under the law ¢ k o
- Dr. Merer: T doubt it.: ‘
- Shall I'continue? - ‘
The CrATRMAN. Yes. Go ahead.
" Dr. Mezer. It is true that the UGDP had defects It is true, also,
that it-falls short of proving the case against tolbutamide. ‘Nonethe-
less, as  Professor Cornfield ‘remarked In testimony here last. Sep-

. tember, the UWGDP today provides the best avaﬂable mformatmn' B

on. the possible toxicity of tolbutamide. - ‘
"As t6, defects, there are no studies which are entlrely free of them,

T and it was the judgment of our committee that this study was well

conceived and- executed, andthat those defects We could 1dent1fy

-+ did not give reason to- doubt the findings.’

- community: of physicians will ‘decide that althoﬁgh not' conchisive,

‘As to it being inconclusive, that was inevitable in the nature of
the case, Once the investigators became convinced. that there was
substantial evidence of tox1c1ty, and not'of correspondmg beneﬁt,
they had no choice but to- withdraw the drug.:

thus we are left with an ominous yet mconcluswe result and Iv

believe: that this is a ‘typical outcome which we may- expect to sée

repeated in many other'instances. Tt may be, in such a case, that the

‘that the evidence is sufficiént to abandon the drug. ‘Or, on the eon<

trary, .as'in the UGDP case, they may. conclude that the" ewdencer‘
does not require them to give it up 3
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- In-the latter -case, iowewver, I can see no a’ltenpaﬁi:m ‘to the initia-
tion of a-new climieal trial, condueted by *@E?Is&c;anamncoqmmd by
the first one. T should expeect, in any event, that both physicians and
patients should be made as fully informed about the evidence as is
feasible. i SR : < " o
I go so far as to hope that the experience ‘to date with oral hypo-
glycemic. drugs may convince ms that elinieal trials should be a
continuing component of drug surveillance for any drug, from the
first day of its release, and so long as substantial .doubt about the

- balance of risks and benefits remains. s S o
‘The Cmammax. I think everybedy would agree :that your last

sentence would state an ideal situation which we would @il hope :

" someday would be achieved. S S oo
Tor. Meer. Senator, I would hope that day would be early rather
than date. I spoke sentiments like this 5 years ago before this.
eommittee. I deseribed in some detail ways in which authority might
be given te the FDA, and methods by which the funds could be
allocated. to such studies. T was pleased to see that in testimony in
September Dr. Prout ar%;led along quite similar lines. I do not
think T see. anything in the line of legislation that would tend . to
move s in that direction; and I would hepe there may be:some. :

The Crammax. Ido not think we need the legislation, but prob- =

ably do need the money. But I think there is no doubt that it would
very sound #o start geod clinical trials once a drug is marketed,
_ hecause if there is not, we would have to rely upon the reports of
- physicians’ observations: around the country. It may take a long .
time for individual physicians to accumulate enough data to assoeiate
with ‘some adverse effeet because individual observations would have
to be reported through medical journals or to each other, and that
would take quite a while. Your recommendation is very sound and -
I-do not believe anyone would disagree with you on that. T
" Dr. Mrmr. I would just like to point out that:in this case it
depended upon an interested academic group, physicians and statis- -
ticians, to. decide that it ought to be done and to convince an NIH
_ study section that it ought to be funded, at iquite a high price, in
NTH ters. That seems to me to be an: unacceptable way to operate.
- T -suecha drag isto be marketed, the sales.of that'drug not simply -
the taxpayers’ money, should contribute to earrying out a study. T
think there are proper-ways in which that obligation could be 1aid
upon the manufacturers who are selling the product to see that the
funds are supplied, mot becanse they feel like it, but because they
must do so. And that.is the kind of legislation I would hope to-see.
" The Cramitan. As you might recall if you read the testimony in-
addition o ‘the testimony you gave yourself 5 years ago, when T
raisad the question albout studies to determine how many micrograms
of estrogen could be put-into an -oral contraceptive and .still be

efféctive; the .answer was, well, it would be very hard to get volun- =

teers o rum that risk. T ‘do ‘not think that is the cage, T think there
would -be plenty of vilunteers: who -are seriously concerned about
whether or not-they got pregnant now or 6 months later, who would
be put into a.test to:see whether you: could dramatically reduce the

‘mpicrograms of egtrogen in the:oral contraceptive, and it seems quite’
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unfortundte that so far as I knoew, no experiment of that, kind has

_yet been made, and we had 150 microgram pills in the marketplace,
~while Emgland went ahead with 50. We, toock testimony from an
English scientist. ~ .~ . ... L SRAGRE RN
- But, you are absolutely right, we have not done the kind of con-
trolled studies we ought todo. ~ .~ A
- Thank you very much for your testimony. o Lo
- Qur next witness is Dr. Marvin Zelen, Statistical Laboratory,
SUNYAB, Ambherst, N.Y. o ORI SR

STATEMENT OF MARVIN ZELEN, PH, D., PROFESSOR OF STATISTI-
CAL SCIENCE AND DIRECTOR, STATISTICAL LABORATORY, SPATE
 UNIVERSITY OF NEW YORK AT BUFFALO &

‘ Dr. Zpiex. Senator Nelson, thank you for this oppértunity ‘ to
appear before this committee. My general comments will be divided
into two parts. - , LT

The first topic I wish to comment on is how is it that able and
respected clinicians ean disagree with the interpretation of the

UGDP data? The tolbutamide cardiovascular death rate is more
than double compared to other treatments. Yet many eclinicians who
- treat adult onset diabetes find it difficult to accept such s figure.

_ For many of them, this elevated cardiovascular death rate does not

appear to have been perceived im the clinie. =~ o ¢
I would like to examine other factors which may lead to elevated
~cardiovascular mertality. According to the UGDF data, the eardio-
vascular death rate for individuals above the age of 53 is approxi-
mately five times that of individuals 53 or younger; people with
- arterial calcification at time of diagnesis have four times the cardio-
vascular death rate compared to those without arterial caleification ;
the initial glucose tolerance test, called GT'E, as used by the UGDhP
- investigators, shows that those with a GTT above 728, the median
value, have double the rate of cardiovascular deaths compared to
~those who have a GTT below the median; men have a doubled
-cardiovascular death rate compared to womem. Although the num-
bers quated are rounded for simplicity, it is clear that in the climic
- there are many factors simultaneously influencing ecardiovascular
deaths. Several of these have greater or equal effect on thé eardio-
vascular death rate compared to the effect of tolbutamide: As a result
- it would be difficult for a clinician to perceive an elevated cardio-
vascular death rate associated with tolbutamide. Such an effect would
be almost completely obscured by these other important factors.
Only if there is ¢areful and structured recordlkeeping on a largs
numbér of patients would a changed eardiovascular death rate of
. two t6 three be detected. The analysis of such multifaceted data res
quires more sophisticated -data analytic methods than those in com-
mon usage by clinicians. U e R D g g
- 'Next, I wish to comment on some features of the Biometrics
- Society report. A criticism of the original UGDP amalysis is that it
failed to explore the effects of several factors acting simultaneously
on the cardiovascular mortality. Our committee did in fact consider
this matter very carefully. We found that when one examines the

1
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group of older women, age greater than 53, the tolbutamide cardio~
vaseular death rate is almost:five times that of the: placebo group.
It is in-this group of older women: where' the “tolbutamide ' excess
cardiovascular mortality is most dramatically shown. RS
 “ Tinally, I wish to comment on the problem of planning and analyz-
_ing clinical investigations in which patients are expected to be on
chronic medications for a period of many years. It is important in
planning these long-term studies to allow- the clinician to change the
medication if it is in the best interests of the patient. This can result:
" in an altered dose or even a change in the medication. The UGDP
protocol did allow the clinician this freedom. A protocol- which does-
not -allow this flexibility may not be in the best interests of the
patients under study. o L STy :

The CmamMaN. In evaluating this study, did you or did ‘you not
conclude that the authority of the clinician to alter protocol, which 1
assunie some did, had any adverse effect, or did it prejudice the study:
in any way ¢ SR : SR
" DriZees. Nol 0 0 oo v
* Tn addition to modified or changed medications, patients may, on
occasion, not take their medication at all. In the Biometrics Report,
these problems were examined in considerable detail. It is our con-:
clusion that the greatest statistically significant difference between
tolbutamide and placebo occurs in t%e group who have taken their
prescribed medication in exactly the manner specified in the protocolk
for the entire period .of followup. . ' el
- To conclude, I wish to state that the interpretation of the ‘data is.
difficult due to the small number of deaths relative to the total num~
ber of patients. In our endeavors we have analyzed the data in'many:
other ways which have not been put in our final report. Qur conclu-:
sion is that the weight of evidence points to tolbutamide as-being
responsible for the excess cardiovascular mortality. - Bird

" If I may, Senator Nelson, I would like to comment on sbmegen;exfzﬂf s

aspects of clinical trials that have surfaced during our discussion.
" Obtaining scientific evidence using the clinical trial method is the
most difficult way of obtaining scientific evidence and should be used:
only as a last resort. I speak from long experience. My research
group, the statistical laboratory at the State University of New York:
at Buffalo, is involved in over 60 clinical trials at the present’ time:

~in all areas of cancer treatment. It is very difficult, time: consuming,

~ thee is 4 greatideal of aggravation arising from the vagaries of the:
funding agencies. e v s Do ‘
T think to mount long-term' studies, either of oral hypoglycemic
agents ‘or anything else, should only be: taken after much careful
thought and after all other ways of attempting to obtain such evi-
‘dence have been thoroughly examined. Mounting these trials should:
not be done very casually. "« ~0 LT
The Crarrman. Thank you very much. ' ERE I
© Our mext witness is Dr. Palumbo, the assistant professor of medi-
~ ¢ine, Mayo Medical School, Rochester, Minn. . .7 R )
* You may present your statement however you

1 'desiré and: extem-
po ber ey ey T el T Ny

porize on it if ;yotr desire. = ©

EAe
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'STATEMENT OF P. J. PALUMBO, M.D,, ASSISTANT PROFESSOR OF

- MEDICINE, MAY0 MEDICAL SCHOOL = '

- Dr. Pavomeo. The comparison of treatment for a disorder cam
only: be evaluated through controlled, randomized, clinical - trials..
. Hints and leads from retrospective studies can be extremely valu-
able in leading to a new hypothesis and may be the basis of justifica-
tion of a randomized trial. However, standing alone they cannot
form the basis of any firm conclusions concerning treatment effects.
The preliminary analysis of our data of the incidence, prevalence,.
and mortality of diabetes mellitus in Rochester, Minn:; between 1945
and 1970 contains some hints that survivorship may be lower in
~ diabetics on oral antidiabetic agents, and we grouped them all to-
gether: These are sulfonylureas and phenformin. =~~~ -
~ Mr. Gorpox. ‘About how many people were you following?
Dr. Parumso. We were following over 1,000 [1,090 to be exact]
~ patients with diabetes over that 25-year period. There were only 138
on oral agents out of that group. - - Lo
Mr. Goroox. How did they fare? " P LR
" Dr. Pavumeo. Their survivorship was less, but however there are
‘group differences that have to be taken into accotint, and therefore:
we cannot make any firm conclusions. Our statisticians are very loath
to leave themselves open to the criticism:that a retrospective study
can lead to firm conclusions [regarding treatment].
- All we can say is it suggests or hints that the oral agents plus
other factors may affect survivorship of the diabetic. As a clinician—
and I am deviating from my statement—as a clinician, T would ex~
pect that the oral agent group would be similar'to the’ diet group,
the same group, thie samie ischemic heart disease, the same hyper-
tension, et cetera, and I would have expected them [patients on oral
- agents] to have'the same survival curve as the patients on diet alone;
tlllat is, the oral agent group should have been similar to those on diet
alone. . : i

However, the survivorship of those patients on oral agents when
compared with a group of the general population, similar in age and
sex for our midwestern area, the death rate or rather relative sur-
vivorship for the group of diabetic patients showed that the ‘oral
agent group was much lower. ' SRR e
- The Cmamman. Now, wait a minute. ¥ou'said the death rate and:
~survival. You cannot have it both ways. . & o
-~ Dr. Pavumpo. Their survivorship was lower, -
' 'The CrarrmaN. The higher incidence of death. CF il
- Dr. Parumpo. That is right, and in the first 8 years there was a
- difference ‘in the death rate for cardiovascular mortality in the oral
gge?ﬁ ‘group, or there was a highér death rate from cardiovascular
Sitha AL 1 - Mg ‘
 The Cuamman. This was retrospective ? e e
~ Dr. Parumeo. This was retrospective. The groups -are not com-
parable. The insnlin group is younger, has a higher blood sugr,
- and in'our study has a higher percentage of stroke, actually, which,
should favor 4 poor survivorship. The oral agent and diet group—
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and ‘remember we do not haye a placebo to compare this with, so
that for the diet-oral agent group, they are pretty comparable with
regard to ischemic heart disease. There is Tess stroke in the oral
agent group than the diet group at the time of diagnosis of diabetes,
but retinopathy was higher in the oral agent group, and. blood pres;
sure was 6 percent higher in the oral agent group. et ,
- These are group differences that have to be taken into account. Aldl
we can say from our study is that it suggests that the oral agents may
be one of the factors that may adversely affect. survivorship in the
diabetie. T ‘ CoL e : I
 Such an observation—I am returning to my statement now—such
an observation would point to the need for controlled, randomized
clinical trials to study the possible adverse effect of various: treat- .
- ments on survivorship in the diabetic. ; :

“The University Group Diabetes Program was s randomized, trial

“study te evaluate the influence of treatment om diabetic complica- -
tions. A statistically significant, adverse effect. om survivorship was
noted after patients had been on tolbutamide and phenformin for 5
.or more years. These data have been reviewed by others, and the
review was published in the journal, I believe, “Diabetes,” by Dr.
Cornfield [the journal was JAMA, 1971] and also had beent reviewed
by our own statisticians, and the conclusions have been. found to be
~sound. I have to rely on their conclusions because I am a clinician
:and not an epideniologist or statistieian. gl e o
Was there a question, Senator? - ‘
The Cirarman. You concluded that the UGDP study was sound?
. Dr. Parumso. The conclusions are sound; that is correct. In my
.opinion as a diabetologist, another randomized trial study of ‘treat-~
‘ment in diabetes is not ethically justified, as the data from the
University Group Diabetes Program clearly indicate, from my stand-
‘point, an adverse effect of the oral antidiabetic agents on surviver-
ship in the diabetic. The use of these oral agents, therefore, should be
-curtailed. : : : .
- The Cuamman. How long after the UGDP study was published
did the Mayo Clinic conclude that they weuld not use the oral hypo-
glycemic agents except in special circumstances? . - o
Dr. Parumso. There was a meeting of the American Diabetes
‘Association, I believe—and maybe Dr. Ricketts can correet me——in
June 1969, was it, that published those results, or maybe it was the .
following year. ' b L e
Dr. Rickerts. 1970, actually. . SR Vil
~ Dr. Pavomeo. It was 1970, and subsequent to that time we began
to inform all patients about the risk involved with the use of the
-oral agents. We took patients off the aral a%entsan_nd tried them on diet
alone after informing them of the possible risks involved. We have
~ not followed those patients to see how they have done, except that our
-own clinical impression is, as. Dr. ‘PDavidson has alyeady reported frem -

<) Ly m 5
‘his committee, that they do just as well, and T did not feel that a-lot

of these patients needed to be on oral antidiabetic agents. - :
When the plasma. glucose or their response to treatment to: diet
has not been satistactory, we have advised insulin therapy, because

we feel insulin at least does no harm. Even if it has been shown not
to do any good, at least it does not do harm. Tt does protect the pa-
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tient ffrom-.ﬁhe»a}éﬁmgmmplimﬁomo;ﬁkebo&cid%is if they are-proneto . . .- .

that. We would never have used these oral agents in the ketoacidosis-
prone patients anyway, but in any event if I were to err now, I
would err on letting the blood sugar drift a little bit @pwagrd[and‘
not worry so much at keeping it at a certain particular leyel. . =~ -
And therefore, our observed policy has been to curtail the use of -
these agents. I do not mse them routinely. I take patients off when
they are referred to us. We warn them about the possible hazards, and
we transfer them to insulin therapy. We are more a tertiary center
than a primary center. We are describing here in the study patients
alluded to, our own patients from Rochester, Minn., from a popula~
tion of about 50,000, so we do.provide primary care for that popula-
tion, but the majority of our patients that we see in the diabetes
elinies, which number about 8,000 to 10,000 patients a year would be
told exactly the same thing, that the oral agents may be deleterious
to their health and that we would recommend, if diet alone does not
control their diabetes, that they are placed on insulin therapy.
Most of our patients have been willing to-acgept this when we
have shown them how to administer the insulin, There has been no
particular problem. ‘ , |
It certainly would be nice to administer an agent orally and take
care of the blood sugar, but unfortunately if the agent has been
shown to cause an increased mortality from cardiovascular death,
we would be reluctant to use this agent. )

"+ As T stated previously, I feel a physician should do no.harm.i

- The Caammax. Do 1 understand you are saying that this pc‘?sie’ S

tion is a.policy of the clinic? ; ‘ v S
Dr. Pavumso. Well, as a member of the diabetes committee of the
institution, it is our reeommended policy. Obviously, I cannot speak
for the 400 or 500 physicians we have on staff. There may be some
who might be, but I think we have disseminated the information
-~ widely in conferences and through memoranda, T
I believe the position is pretty clear that we have accepted the
findings of the University Group Diabetes Program, that patients all
must 'be informed about the hazards of these drugs and that only
under unusual circumstances would they be preseribed. =
Thers would be very few patients that would not see us in the
diabetes clinie, so that it is impossible that a small group of pa-
tients might be treated with oral agents. I rather doubt that, since
- we maintain close contact with all of our colleagues and disseminate
- information through eonferences and memoranda. > 1;
- The Cuammax. Does anyone on the panel wish to make an obser-
vation on any of the points that have been raised thus far in the
testimony or on any questions that have been asked, : i
. Dr. Rigxerrs. Yes, Senator Nelson,; just a rather small point.
It is well known that a great many people, and this is ; :art%i@ularf‘:y
women, are overweight, I mean to say diabetic people. We strugele-
- and preach and dp all we ean to:get them to lose weight, and finally,
‘some of them do. It does not last awfully long but nevertheless thary
- do, And of course if the obesity is controlled, the blood sugar goes
down, and this is what we want. And thus it went for a long, long
‘time until tolbutamide came in, and then what happened? Doctors
began to give tolbutamide and tell them it is good for them, and
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they began to take them. But ‘what did they do? They took their
tolbutamide but now they did not think that they needed to diet. .
And this is very sad. It is a poor outcome of this business we are
talking about. . S ‘ ; :
" The Cramman. Thank you: Ny
‘Dr. Zelen, did you have a comment? SR v
Dr. ZeLen. Yes. There have been some who suggest that another
UGDP-like trial be mounted.. CEe : :
" The CuARMAN. I am sorry. I did not get the first part.
Dr. Zerex. There have been some individuals who suggest that an-
other UGDP-type trial be mounted. Judging from the experience
with this one, it is likely to take 6 to 10 years before any conclusions
will be reached. Sy N gt '
* Furthermore, with the recent change in ‘patient consent, people
face the following situation. If an individual comes to a clinician
who is participating in such a trial, the physician, by law, has to in-
form the patient of the risks involved. The scenario would go some-
thing like this. The physician would state: : '
There are a large' group of people in the country ‘who believe that tolbuta-
mide may be dangerous. A study has been completed purporting to show' this.
However, there is conflicting evidence to believe that the interpretation may be
in doubt. Consequently we are going to try again. e RS e oy e Y
. Well, I think most people would not like to be part of such a
scheme, and it might be very difficult to enlist patient volunteers. .
The Cratrman. Well, was there anything in evaluating the UGDP
siugy?that would ‘indicate some necessity for repeating the same
stuay ¢ ) o R :
~ Dr. Zerex. In my opinion, no! S
~Mr. Gorpox. May I ask a question at this point? -
' Dr.’Mgzer. I would justqlike to clarify my own position. I have
not taken a position on whether there should be restrictions on
tolbutamide. What I have said is that if it is to continue to be -
widely wused, then T think it imperative that another study be
mounted. I hope I make that clear. It is now being widely used .
long after the UGDP report was published and discussed. If that
situation is to continue, then I would see no ethical choice for those
who use it but to mount another study. n p R
- Mr. Goroon. But what are they going to do in the meantime? Are
‘they going to keep on using'it widely while the 6- or 8- or 10-year
study goes on? CERP VT ey T RIZR ;
Dr. Memer. That is a matter that T presume the FDA is actively
studying right now. The report of the UGDP appeared, received
commendation from the ADA and the AMA, but as a matter of fact,
the community continued to use the drug. Barring administrative -
action, T presume they would still continue to use the drug, and T
am saying that if there is no action to prevent that, then I think
“there should be action to further study the matter. ~ = = i
- Mr. Goroon. How about the newer drugs that have not been-re-
leased yet? SO TR o B
- Dr. Memxr. T would hope that they would be ‘studied. If they are
to be released, I would hope that proper studies would be initiated
immediately. e BT e e B
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Mr GORDON. In the Keen study, in the’ placebo oroup 30 pencent
‘were over 70 years old, and in the tolbutam1de 0r0up there was 18
percent who were over 70.

According to the Biometric Somety report, the dlﬁ'erence 1s sta-
- tistically 51gn1f1can‘5 at the 5-percent level. Do you know the com-
- parable difference in the UGDP? It was much smaller, was it not?
Dr. Mexer. Yes, the UGDP was conducted: with very careful ran-

‘domization, as described in our report. The Keen study used a much
more informal kind of allocation scheme, and indeed, in respect to

age, the Keen study had a much wider dlscrepancy between the
- groups than did the UGDP.

; Mr. Gorbon. So. the baselme éharacterlqtlcs Were more slmﬂar 1nk‘
. the UGDP than they were in the Keen %tudy ‘ |

Dr. ME1er: Yes. R

Mr. Goroox. I just wanted to clear that up. ' |

The CraRMAN. Is there any other observation any of you gentle—
men have on any aspect of this?

Well, the committee wants to thank you very much for takmg the
time to come here and present the. results of your study for the

record of this committee. We appreciate it very much. Thank you.

If you have anything supplementary that occurs to you that you
thmk will be useful for the record, the record will be _opened for
another 2 weeks and you may submlt it for printing in the record,

Our next witnesses will be Dr. Robert Bradley, chairman of the
Committee on the Care of the Diabetic, Joslin Clinic, Boston, Mass .
and Mr. Neil Chayet, counsel.

‘The committee appreciates you gentlemen takmg the tlme to ap- :

pear before the committee. You may present your statement however
you desire. It will be prmted in full in fhe record 1 £

STATEMENT OF NEIL I. CHAYET, COUNSEL, ACCOMPANIED BY
ROBERT F. BRADLEY, M.D., ‘CHAIRMAN, COMMITTEE FOR TH'E
“CARE OF THE DIABETIC JOSLIN CLINIG BOSTON MASS i

- Mr. CHAYET. Thank’ you very much, Senator.
My name is Neil L. Chayet. I am a member of the law ﬁrm of‘

- Chayet & Sonnenreich, and I appear as counsel for the Comm1btee§ '

on the Care of the Dlabetm :
The Cramrman. Counsel for Whom2 '
Mr. Cuavyer. The Committee on the Care of the Dlabetlc .
The CramrmAN. Are you also counsel for the Medical Tribune?:

Mr. Caaver. I would be glad, Senator, to submit it, a list of all my
chents, if you care to subpena it. T still believe, however, in the con-
cept of attorney-client privilege and the confidentiality of that rela- -
tionship, which' T know does: not mean that much aroumd here ‘

anymore, but Istill value it very highly.

If you care to subpena a list’ of my cllents 1 Would be glad to'
prov1de it. We have many clients and: represent many groups, 1nd1-

viduals, publications, and others. . = =

The Cmamman. You are the:first Wltness we have had Who is

Yembarrassed abott. whom represented; ety

1, See prepared statement page 13620
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" Mr. Crayer, I am not.embarrassed at all. As I said to you, I am
- willing to provide it mnder g proper subpena. I believe in. confi-
dentiality and that is my response to that question.
May T continue, sir? g T
~ The (CmARMAY, Go ahead. ‘ . L
Mr. Cuaver. Thank you. sy R
" With me is Dr. Robert Bradley, who is director of Joslin Clinie
t&ndbwhowis also the. chairman of the Committee on the Care of the
Digbetic, e PRIt L e
_ fhave a written statement which I would like to submit and ask
that it be printed in full in the record. - , G
" The CuamgmaN, It will be printed in full in the record as though
read and you may present extemporanepusly whatever you desire.
Mr. Cuayer. Thank you very much, sir. s
This matter has continued-now for nearly 5 years and the Com-
mittee for the Care of the Diabetic as well as physicians and scientists
throughout the country have been enga%ed fully in this controversy.
When my involyement began, it was solely as a lawyer for a client.
T now have another interest in this matter which ,‘ would like to -

disclose to the committee at this time. A B :
Since I began handling this matter in 1971 my mother has been
diagnosed as a diabetic, and she has become very geverely ill and
crippled by this disease; and so while T still function as an attorney
here, I also have a personal interest in this matter because of this
situation. U : T
" The Committee for the Care of the Diabetic is a group of leading
diabetologists from all over the United States which was formed
in November of 1970. It initially sought to deal with the Govern-
ment administratively before seeking legal counsel. REAOE
The CHAIRMAN. ATe you saying this was the year that the Com-
mittee for the Care of the Diabetic was created? :
~'Mr. Cmaver. Yes, sir. It was created shortly after the results of
the UGDP were first brought forth; I did not become counsel until
about a year later. It is clear from the record that there was exten-
~ sive correspondence between Dr. Bradley and the Committee and the
FDA in an attempt to settle this matter administratively. These are
not litigious individuals. They chose the courts only as a last resort
because there was simply no place else to turn. C
When I first reviewed this matter from a legal point of view it
concerned me that if a doctor continued to prescribe this medication
in the face of ‘a package insert which indicated there was an in-
creased ‘risk of cardiovascular disease, it appeared to mie, having
‘Jooked at some recent cases, that such physician could well be sued
for malpractice. I have found several cases where the package insert
was introduced ag expert testimony into evidence. That was my initial
concern from the legal point of view; there is, however, a far greater
~concern, and that is the impact that this entire matter has had on
millions of patients throughout the country; it is the fear and the
" panic that has been paused by a combination of governmental action
and the press, and by the great confusion that has swirled around
this issue that has really done the damage. L :
And_while the issue of potential malpractice actions is still pres-
ent, it is now much more a question of how patients react when they
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read press reports of desths allegedly caused by oral hypoglycemic -
agents. How can they retain any confidence in their phiysieian in light
of such reports? We are concérned with not only the protection of
the physician from 4 malpractice action, but of equal importatice, the
- protection of hig patient from the actions that have ocourred again
this very week; actions sitnilar to what occurted in 1970; when prémia- ,
ture press releases again heralded this a biaged view of controversy.
It is most unfortunate, Sendtor. i
" The CHAIRMAN. Wefl',,r gitéss you have made it clear. You are ve
ferring to what you believe to be confision and doubts ‘which have
resulted from storles respecting the UGDP study, =
“Is that what you ate sdymg? BAE T
Mr. Cuaxer. Is there“anly question about_that Senator? For ex-
ample, 1 will quote a UPI report in the Boston Globe, Tuesday,
January 9, 1975. The report is pathétically inaccurate: “An intertra- -
 tional Scientific jury has supported the much debated view that the
* oral diabetes drug used by 1.5 million Americans are probably killittg
10,000 to 15,000 of them yeéarly.” .~ = 0
Arnd the indceuracy is not the fault of the press. Tt is the fault of
those who are giving the releases and the fatilt of those whe have
written and released the editorial statement which acsompanied the
Biometric Report which reviewed the UGDP study: i
" The Biometric Study, it many ways is & very scholatly study, but
what was done with it is moest unfortunate. And that is where the -
problem lies. It is 4 tepeatinig pattern by those whe seek to stifle and
muzzle the controversy which nobody can any longer deny. -
The Crramyay. T have not seen all of those stories, bt the stories
T have seen were based upon an editorial that is ,appeariniihw%aw g ;
ently, in support of the UGDP study, it the Jottrnal of the American .
Medical Society. Then the stories wetd writwﬁ from that. New, I
have not seen what the E@ﬁfml, said, but if the journal stoty was
elaxaggerated, that would be a matter of whoever reported the stoty,
guess. SRR - S
Mr. Craver. Well, that is the problem, Senator. It is one exaggera-
tion on top of another. You have the Biometric Study, then someone
 writes an editorial and refers to “poseibly some 10,000 to 15,000
~ deaths”—no statement of which appeared in the Biometrie Study-'
and then the press regortsi" that an international blue:ribbon jury
found 10,000 to 15,000 deaths a yeat. And T think we are well aware
of the F@lmcal' process to kiow that this is the way it goes; and we
in the legal and scientific commiunities have to take steps to prevent
this from occurting. And those steps were nevet’ taken in this situs-
tion, and I regret that, -~ S S R
The Crramman. I uniderstand what you are saying. T Have been in
poh’élcsl*for many, maty years; and have been “done in” many, many
times. But I have not suggested that we abolish the freedom of the
press. ‘ SETI e e

‘Mr. Ctaver. I :gﬁess'*wheﬁ e gét done in, “Sénﬁtof;' we 4t least
have the risk of that becduse of out public position. Biit the millions

of people out there do not take that risk, and that is why I am A
the

cerned about it. That is the point. It is not the press which ]
%esggéted but those who provide the erroneous information to

.
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. As for‘the UGDP study itself, I am not at this point going to
discuss ‘its scientific flaws in. detail, }Althougkh‘ I am a lawyer, not a
scientist, I would emphasize, however, something which strikes me as

~ very important; and it is the final paragraph of the UGDP study,
which reads: “It should be noted that any conclusion reached in ‘this

~study. pertains only to.the type of patients studied”—and a very
particular group of people were studied—*and only to the specific
hypoglycemic agents used. Extrapolation of findings obtained in the

UGDP to other  dosage schedules of the same drug”—and dosage
schedules other than those used in clinical practice were used in that

- study—“or to other chemically related hypoglycemic agents not in-
c]uded, in this study, must be made on a judgmental and nonstatistical
basis 2« sagm oo L s e ;
.Now, those are the words of the study itself. And yet, in spite of

- these words, we see an unfortunate extrapolation contrary to the very
W;OI‘dS;!}f the UGDP study; and I would only say, Senator, that ques-

" The Cmamrman. May I say, just a moment? I was looking at the
final paragraph, and the final paragraph, as it reads to me, is: “In
conclusion,”—this is the—— e o . :

... Mr, Caayer. Excuse me, Senator; it is the next-to-last paragraph
at page 814 of the stndy: I am sorry.. .~ o s

- The! CuamrmaN. Well,:let me say this, so they juxtapose. “In con-

. clusion, 'we eonsider, in the light of the UGDP findings, it remains’
with the proponents of the oraT hypoglycemic to conduct scientifically

‘adequate studies to justify the continued: use of such agents.” v
5 Mr. Caayer. Unfortunately, you are reading from the wrong study,

. The Crqrrmawn, This is the Biometric. Society Study. . gy
“Mr. Cuayer. I know. I .am not talking about that, sir. What T

said very clearly.is that I am talking about the UGDP study. You

see, this is how.it goes. - .. .. . . . AR ,

- The CuamrMAN. I misunderstood. LT

. Mr. Cuayer. This is how the confusion escalates: - . ..~ .

« The Cramrman, I am sorry I misunderstood you. We will-put the
two together, so that eéverybody can read them.. Go ahead with your
BESPIMONYa ' syt f o Cove ot e T et e U
- Mr. Crayer. That will be fine, Senator. .. . . .
. As.I said, T am not. %goin,g;to concentrate on the UGDP study- itself,
or.even the specifics of the Biometric Study. I only want to make one
point, and I would:like to make it as clearly as I can. There is great
controversy, in this situation, and it is not going to go away. It does
not matter how many people are lined up on either side—and I am

‘perfectly cognizant of the. fact:that the ;ﬁressﬂrele{ases describe the
lue-xibbon jury of experts who are for the UGDP, and when any-
‘body on' the other side is mentioned, they are referred to as a group

- of practicing physicians. I realize these are subtleties, but they are

subtleties that have resulted from the fact that.the Government has

made a fundamental error in this situation; that is, it has tried to
muzzle a controversy, which has been put forth in good faith by very
eminent, very learned, and qualified people. . - . -+ - B

‘Now, I know that $8 million and 10 years is a long time, and a lot

of money, and criticism is difficult. It is not to be given or taken

#
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lightly. But that is the way ‘it is; nothing: is going to make this

study free from controversy. Nothing thus far. has settled this con-
troversy, and Dr. Chalmers can write editorials. entitled “Settling
the UGDP Study” as long as he wants, and it is not -going to resolve
the issue. I would like to now move on and state exactly what the
- Committee on the ‘Careé of the Diabetic is seeking to:accomplish,. -

- First of all, may Irstate that, when: I began this matter I.sought to ‘

restrict the UGDP findings on the Jabel. I thought the study was so =~

flawed, based on'what I had learned from-the physicians I re resent,

- that it should not appear on the labeling. However, 1 later filed an

amended eomplaint in:the Federal court, because there is the possi-

bility that the.study has some merit even though it is-flawed. We are

‘not saying that-these:drugs: absolutely do not cause certain problems
- because we_do not know. But the UGDP study did mot-give us the
answer, and pretending it did does not help ns at'all. ... . s
- "What- we ‘are-séeking" is a. label which reflects fair balance, which
reflects the fact that there may be a’ problem with the drugs, which
indicates -the .study’ results and -the controversy . surrounding: them.
- There have:;been many: ‘eminent, people supporting: both, sides.- The
evidence' which has been presented clearly. points_ up. the. existence

of conflict and controversy which now must be admitted by. all.; To

fail-to indicate such controversy on the label is most jnappropriate,

At this point, I would like to discuss the lawsuit, Stnator. 1 believe
‘that the action is unprecedented. It is the first time, to my knowledge,
that a group of physiciang and patients—and ‘I emphasize that the
plaintiffs include’ patients—in. a, class action representing: all physi-
cians and patients similarly.situated--have sued the Government and
the mariufacturers to'prevent the Government from forcing the label

‘change along the biased lines that it seught and the manufacturers

from bu,ekli‘n%; under-to FDA, pressures, for a variety of reasons, and
voluntarily changing the Jabel. It is on the basis of that lawsuit that
we secured, in November-of 1973, a preliminary: injunction' halting
the Gevernment from ordering.the label charige and ialting the com-

andes from. voluntarily altering it..We:have, not, sought: to. hold: up

labeling; and.I-de not understand why. it.has taken so:long: for:the

. EDA to move. forward, with labeling. This case was before the court
“of appeals on July 31, 1973, Why is T, We- s

50 1, 197 it that 18 months later, we. stil]
~ have no’ revised, labeling ¢ '‘One reason may,be the unrealistic expectar
tion. that the :Biometric. Study would settle the matter once and for
all and then the labeling could progeed. - -~ ... . .. < o
.- 'Well, that has not happened.: And the Committee. for the Care-of

the-Diabetie. will, go back to:cqurt, and will take every ‘step it has

to. take, to prevent a. onesided, biased. label“from emerging; and the

Biometric Society, Study does not-alterour resolve, T Iflg}i, add: that,

we.have had less than 2 days to review the Biométric: Report: Wihy,
did we only have 2 days? Why was:it. not-made available to men-like

Dr. Bradley, and the other members of the Committee o1 the Care
of the Diabetic?: T asked the AMA why-it was nbt, and .they-said|
they could hot .allow"this becanse the' Biometric Society ‘said not ‘to
\releas,e‘ut.tor‘.a;nyon.ef;"vany‘one; except.Dr. Chalmers, that i, .7
- Why - was 'thg—/Bipx‘netmc‘ Society: so secrétive about ‘this document? |
T would verv much' like vou to find outy Senator; the answer pfdbafbily {
is that NIH insisted on secrecy. The result is that a document is going |
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to be printed in4 journal in 2 weeks, a document which is not given
 to others for review despite the known controversy whiek exists. Then
the AMA ealls a prepublication press conference, and -announces an
- article that is to be printed in 2 weeks, and the result is a headline
~ which appears in papers throughout the country which speaks of
- 15,000 people dying éach year, which has nothing whatsoever to do
" 4ith any of the material to be publishied. I think it is irresponsible,
and T am extremely disappointed that the AMA hag seen At to take
this meagure; T cat only aséribe it to some naivete, they never should
- have functioned in this marnner. ‘ SRR ‘
" The Craremax. T have not; by the. way, seen either the editorial
nor have I yet seen the report of the Bioretric Society. = S
- Mr. Onayer. You ought to read it. It is most interesting; particu-
larly the editorial. s o :
The CrateMAN. Well, [ have not seenit. - =
- Mr. Cetayet. Senator, I am sorry to goon for o long, but you said
something previously about the legal aspects involved in this matter, -
and you yeferred to the Food, Drug and Cosmstic Act. I would like
6 address myself to this aspect of this very important question. - - -
“We have dependedion a regulation’of the FDA itself, which reads
ag follows: IRETIN S s B R
. The existenice of a difference of opinib’ among experts qualified by trdining
and expebience; as to the truth of 4 'representation made. or siggested in the
Jabeling iy 4 fact the Tailure to reveal which tay revder the labeling mislead:
ing, if there is a miaterial weight of opinton. vontrary to such representations.
 What this means is, if a manufacturer sooks an NDA :and he knows
that there is controversy over his product, ‘he has & duty to come
 forward, if there is n material welght of opinion ‘}si%a&nst his drug,
- and inform the FDA. Why ddes not the Goyernment have a similar
obligation” to inform physicians thab there is a materinl weight of
~ opinion cotitrary to its findings? Why has the Government sotight to
tepenl this’ regalation when the case was Teturned to the apency by
the eourt of appeals? Does this principle exist only ‘for the matiu-
facturers? If there is material weight of opinlon agdinst a position
why is it stifled and not reflected—just becatise it i8 the Government
position ¢ That is my question. T have not-yet recéivéd an appropriate
ANSWer. I U :
The Crarrman. Well; Just let me say—if we are addressing ours

- gelves to the sathe thing—that T carry no brief for everything the

FDA does, but, as a matter of faet, they have in a very tassive way
~done exactly wzl_mt you say they have hot done. In atoordanee with
the 1962 amenduents to the Kefauver Act, the FDA contravted with
the National Academy of Seiénces-National Researc
get up panels on all kinds of drugs. These pahéls evaluated thous-
ands of drugs artld then m’%de recbmr;)aend%ﬁms. Arnd the FDA -took
. very potitive action on a large number of drugs, erhaps ‘45 man;
as 6,000 of themi . - g R Lo g’ pe‘r ? R Y
. Mr. Ceavw ., That-is-true. - s SRR R0 RN S
- The Crammax: Informing the public about their deficiencies; -

sseateh Council which =

Mr. Crayer. I do not want to iniply that the FDA does not do any- .. -

thing proper bt all. The FDA has done & great;

el of
valuable; very important: work, and I never wa - def

fine,

very
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for a moment. But in this case—and I do not know why, but—in ‘;\t}'us
‘case, the process las broken dewn irretrievably. The FDA: is not'liv-
ing up to'its‘mandate in:this ‘case; it has not, and it is-not at|the
present time. And what its mandate is, it seems to'me, is to present
‘information, but to do-so fairly and impartially ; and it is not doing
- Let me explain what I mean by this. When one applies for an
NDA, the Sﬂ%sﬁahtia‘l evidence test is applied. The thrust of imple-

| “mentation of the Food, Drug and Cosmetic Act has beenito-do away .
with clinical opinion insomuch as possible, and reduce it to controlled, =

statistical studies. That may be a'very laudable goal in some cases,
but in other cases, it can lead to great difficulty, as in this case. There
is substantial evidence of efficacy of these drugs—as they do lower the
‘blood sugar—and’ that is'the efficacy which is.claimed: The giiestion
~is, what is the result of lowering blood sugar, and how dangerous are
these drugs:s This is where one gets into difficulty. - vk
There is a question as to whether the UGDP study can.be con-
- sidered substantial evidence, as it appears to be so flawed. I thi
 that the:study isreflective of a: great deal of effort and, in many:
it was a very complicated and very sophisticated study. It is indeed
ﬁmftirbunaﬁef that improper extrapolation has caused it to reach this
cresule. vl i e s s T el b
Lt us agsume, then, that the UGDP’ constitutes substantial evi-
dence. It is important to realize that we are dealing with a warning
which is to appear on the label. If a drug is.apg,roved:f@r efficacy
and is being marketéd and ‘a problem dévelops with the drug, I think
that problem ought to be reflected on: the labeling; and in:this case,
it should be so indicated as to the oral hypoglycemic drugs. . =

. So, what does one do? Let us say substantial evidence is.not in
issue but, rather; someone comes up with a clinical opinion:that there
. is a problem here. That controversy should be adequately reflected on
~ the Iabel. Where there is great controversy aboutfindings such as
UGDP, we want to have the FDA: indicate such controversy on the
label; even if they aré not exactly sure that it is a final or totally
correct: warning. : = Ve
The fact that there is controversy about a particular finding, and
there is no final answer does not mean that you ignore the con-
‘troversy. Where you do a substantial evidence study that costs $8
‘million, and lasts 9 years, and it is wrong, you are confronted with
a major problem. You are in serious trouble. You cannot replicate
it, because it is going to take another 10 years, if you can find the
/88 million to de it. So-you have a problem—and I hope the Govern-
~ment is not going to say that, just because we have a study that. cost
- $8 million and lasted 9 years, therefore, that is substantial evidence
and it .cannot be wrong; because, as I say in my statement, there
- have been mistakes made—very costly mistakes made—in research, as
in all human endeavor, and there will be again in the future. For
this reason, I feel that the FDA regulation itself should be applied
“in this particular situation. We have already filed comments .against
the suggestion'by FDA that this regulation be repealed. And we will

- go back to court, if we have to, to prevent. this regulation from being

I'epealedln this pajrt‘ki)cﬁlar case. We. bélie’vgth‘ef UGDP study has

56-592—75—3 D : e ;‘
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‘such severe inherent problems that, unless the controversy is indi-
‘cated, it will ‘be misleading to the Eubh‘c, and to the physicians who
are responsible for treating this problem. .. . . . “
I mentioned this article in the Globe. Dr. Bradley will tell you
how many people have called the Joslin Clinic in the last few days,
and have been so upset. I have heard similar statements from other -
physicians, telling me how many of their patients become. upset by
the press releases which have occurred. I do not blame the Bio-
metric Society. They said things such as the following—I am reading
now from the Biometric Society: “There remains the question
whether ‘tolbutamide, although ineffective in a fixed-dose regimen,
might be an effective therapy as ordinarily used.” That is right in
the Biometric Report, Senator. In other words, if they used the drug
properly, maybe it would be' effective: therapy. Very interesting—.
that is why I say, it is not these reports per se that are causing the
problem for the public. It is what people are doing with these
‘reports.. e e S RERINE AF DR A ; PERtat
'E[‘he Cuairmax:. I think it should be known you are reading ex-
.cerpts. BRI : L ‘ :
: ’II‘)he'-fact of the matter is that the members who did the study
agreed with the UGDP study results. The fact is that one of the
greatest clinics in the world, the Mayo Clinie, has accepted the re-
port. It is accepted at Grady Memorial Hospital in Atlanta. Those
“were.two of the witnesses. '~ . .- R Y R
"'So .sure, there are scientific disputes, but this society which was
independently chosen of very distinguished people, have concluded
that it was a valid statistical study, but the record is clear on that,
anyway. : E » : e
Mr. Cuayer. The record is not that clear, I would like in closing

‘to summarize my position for the record if I may, Senator.

The CrarrmaN. Sure. s - E

My, Cuayer. I think we need new labeling right away. I would
like to dispel any doubts at all that we are standing in the way of
new labeling. We need it, and I am sorry we do not have it up to
thzl[s ‘particular point, and T hope we will have it soon. o

[ also—— L : SR R

The Cramrman. Excuse me for interrupting. The committee coun-
sel tells me that the FDA: is going to testify very soon on the ques-
tion 'of labeling, I did not realize it was already scheduled. ’

Mr. Cuavyer. Fine. : ' R 3 ,

But I think we need this labeling very badly, by that I mean
labeling that will be fairly balanced and indicate the scientific con-
troversy. This raises the question of what do we do about the con-

“troversy. Although I heard what the doctors said before about the
‘difficulty of launching another study like this, I really do not see
any way of avoiding 1t, unfortunately, at the present time, because

what we have at the moment does not answer the critical and.crucial =

questions raised. Regardless of an additional study, I think there
ought to be balanced labeling so that doctors will use this drug
properly and be aware of ‘the controversy while, as quickly as, pos-
sible, we ought to have additional studies. I would say, Senator,
there ought to be at least one study that is as lengthy and as fully
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“funded as this, and we ought'to stop putting money into trying to
justify a ﬂawed«»stu%y; Instead we' ought to try to. correct it, come
‘up with a’ better study; and: come up with the answer which really
‘is of such importance to millions of people throughout the countty. -
* 1 thank you very much, Senator.: = . S - b
~ Dr. Bradley? S L A PTIINC I
- The'Cuamrmax. You are an articulate advocate, and I appreciate
“your testimony. L RIS ) ” IR
Mr. Cuavzr. Thank you, sir.. . = o
The Caamman. Doctor, we are glad to have you back again.
Is there anything you would like to add? ; Lo
Dr. Bravrey. Yes. I Wwould like to make a few comments, Senator
*Nelson. I would like to start, if I may, with a slight. anecodote, and
this just to:change the pace a little bit. Yesterday one.of my associ-
ates came up.to me proudly and said I want you to meet Mr. X.
He now is ‘down to his ideal weight of ‘150 pounds. A littls over a
year ago he weighed 275 pounds, and:at that time ‘was taking 80
~uhits of insulin. Now hefwei%hsfquwn to his ideal weight, and his
glucose tolerance test is normal, so that this is an illust¥ation, T think, -
- of the benefits of weight loss and of diét. One of the first things I
want to affirm is ‘that the idea of diet as treatment for diabetics
did not originate: with Dr. Davidson, or with.the UGDP or with
Dr. Ricketts. As a matter of fact,.oné of ‘the reasons the-Joslin-
Clinic has been criticized over the. years is that they have so rigidly.

o

~insisted upon' diet as primary treatment, whether people: are’ on

just diet alone, or whéther they are taking insulin. or pills. This
continues to be the case and hag been so all along. =~ -~ !
So if .you will pardon my digression, I would: like to come back
to the other issue if T may. I think Mr. Chayet quite rightly has
emphasized that the controversy remains, but I would like to. ap-
proach it along three or four lines with you briefly, if I may.
First of all, the Biometric Study, I think most of us realized, would,
-to a certain degree, be moderately supportive, and I think those
words appear. in the study of the UGDP.experiment. We did nob
expect anything different. I would not have been here just because
I knew: the Biomettic Study Report. was going to appear, becanse it
does not answer the fundamental questions in .this,.awl}\)ole issue. . |
- They did not address.themselves specifically to two questions which
I have raised all along, and now I realize I must send ‘you a publica-
~ tion that has appeared ‘within' the last year or so which I prepared
for “Controversies-in Medicine,” and T would be happy to send you
“copies of that if you wish for the record. SRR o
- 'The Cuairman. Thank you. . = S ; :
- Dr. Braviry. And without going into much detail, these relate to!
- unknowns, if you will, and they are what clinicians, those people'
taking .care of people with- diabetes, are more aware of, perhaps a
_ little more humble about than others looking at it from a purely
- scientific standpoint. There could be unknowns that we have. tio way
- of knowing about, but.there can be two specific unknowns that come | .
to mind, and these are critical, really, and they are as follows: First, .
the ‘level of coronary. heart disease, the-condition of the heart in |
- the diabetics at baseline was not known. I emphasized this in my |

1
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jprévious testimony. The:tools for evaludting these wereerude, There
“was some knowledge about it, but not emough was Jknown so that
one‘could: really say these treatment groups were:the same. = . .
.. ‘Second; ‘and this is crueial to the whole-thing; they-did net rea'_llﬁ
know how long diabetes had been: present. Naw, diabetes .is.‘a risk
factor in all of the patients in all of the groups of the study. Most
clinicians know quite: well nowsdays,; and: there is good statistical
evidence to back it up, that the major effect of diahetes: on: vascular
disease relates to how long one has.it+its: duration. And unfortu-
nately, inadiilts it is very difffcult to-know! how. long: diabetes has
been present. ‘ LU e T D T R s B
. We have - little clie fromthe stidy. I:think Dr. Zelenor one of -
the othier witnesses referred. to the glucose: tolerande tests. The clie
-is ‘& very: ihteresting one in that wiien one looks at the-glucose toler-
_ance test in the group on. tolbutamide, there were more: people :in
the tolbutamide. groups who had higher fasting blood sugars, and
T think, more at every interval of the glicose: tolerance tests, than .
in any other-of!the: treatment groups; certainly more:.than was the
ceaseiof placebor v .t oo Lo
© " Fhis means, then, two things. Subgroup:(1): Their diabetes was
. somewhat moresevere as.a group at-baseline ; and . (2): they may have
_-'had diabetes longer.. e N T A RS S
- Now, we haveno way of proving or disproving it. ‘We'ean present
‘evidence on-both sides, but it raises:the same: kind" of umneertainty
about the hardness of the UGDP, and I think I gained; this from
Dr. Meier’s testimony, a lack of hardness. He was not quite ‘willing
to say that this was a very hard kind of decision. I think this is
~where we have to be very careful in accepting: these results- hook,
line; and: sinker. , - o : .
- Now, we lawe a further hint that there may have been more risk
in that when you add up the numerators of the various risk factors
in the patienfs on: tolbutamide, they were  somewhat more.

The key issue here is, again, that this' does not prove that tolbuta-
mide and phenformin are not hazardous. They may still be. And: our
problem is how do we resolve this. Sir, if I may, T would like to

- make a few more suggestions that might help us all come to a
‘solution- of the. problem. ' ' : :
. Wipst: T think the role of Government has unfortunately: gotten to.
" be a-little bit too: strong here. M. Chayet: has referred to this, and.
ijiEi% I-i)sflluded‘~ to.in.our statement. But I will ‘focus specifically on the

We have been concerned-allsalong that:the’ FDA hds not gone

ahead with labeling which was reasonably balanced. That was all
. we wanted:; ' something that acknowledged: the: fact: that true ‘con-
-troversy existed; that: would not lay undue ‘doncern: upon: the miiids
_of-physicians and. their patients, yet:enough so-that they would be
_careful, but also allow-us to get about -our business of educating
. physmclvamsxand patients. This is-what has fallen terribly:belind and
; 18:thie reason: these drugs are being used altogether too: much today
in diabetic patients of this type throughout the country.
- T.will come back to that in a moment. :
- Now, you asked a very important question, and that is about the
benefits. In my original statement in September I indicated that
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these drugs are not oral hypoglycemic drugs. This-is-a: semnantic eryor
_on the part of Dr. Palumbo, who may be here to defend himself. -
" They really aré oral blood sugar lowering drugs. They may pro-
. duce hypoglyeemia, but that is not their blood sugar lowering agents,
‘and they do this very clearly. No scientist in his right mind would
~argue with this, that they do it very clearly in ‘selected. patients,
not all of the patients of the type that were studied in the UGDP, .
but in a majority of them. The problem is they do not continue: to:
do it. e |
And second : There may be a hazard from a cardiovascular staﬁd-
point, so they are suspect in two areas. = o
Now, in terms of other kinds of benefits which the UGDP study
was set up to evaluate, I do not believe they were set up to evaluate
cardiovascular mortality. They wanted to see, did these patients ’
have more diabetic neuropathy after a period of time? Did they
have retinopathy, involvement of the eyes? Did they have mdre
kidney involvement? Did they have more cataracts? Did they have
more infectious disease?

I think the end point was listed as vascular complications in gen-
eral, as a mixed bag, but they really were locking for those complica-
tions which are more specifically related to.diabetes. |

At the moment we do not have data relative to such end points in
terms of effectiveness, long term effectiveness. The only data we have
is relative to the blood sugar. If these drugs do not lower the blood
sugar, no thoughtful diabetologist would continue to use them.

Now, certainly if he does not believe that lowering the blood sugar
might protect from these complications, he would not use these drugs.
So at the moment we must deal in terms of blood sugar lowering
and maintaining it. : i

Now, what I would like to see happen, I would hope from these
‘hearings, is that we would get away from this controversy. Frankly,
I think it is ridiculous. I think the people who suffer from this po-
tentially are patients. The controversy has held up our getting to-

_gether and trying to approach the problem not by governmental fiat,
not by Dr, National Institutes of Health or by Dr. FDA, but by the
appropriate cooperative statements of objectives in terms of treat-
ment of patients. And if we cannot agree on objectives, maybe we
will have more controversy. But I think we should agree on objec-
tives that relate to using these drugs, if they are going to be used at
all, in such a way that the one effect we know about, namely, lower-
ing of blood sugar, is indeed guaranteed in patients. If we do not
do that, I think patients either will be stopped because of govern-
~mental fiat, and a Jaw forbidding them, or a policy, or else physicians
will go on using it in patfents. And if ‘there is a hazard, then ob-
viously they are being exposed to it. . B
T think we must realize there may be a hazard. There is no ques:
tion about it..And our committee has never tried to say that this wag
not a possibility. All we wanted to do was to be sure that the situa-
tion was put in balance. That is all. : :
Thank you. ' ‘ i
_The CmamrmaN. Well, thank you very much, Dr. Bradley. I ap-
preciate your taking the time from your busy schedule to come here
and testify today. ' ‘
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‘Well, thank you very much, gentlemen.

Mr. Crayer. Thank you.
The Cmamrmax. Did any of the members of the biometrics panel

wish to comment for the record on any of the statements made by
Dr. Bradley ¢ s

All mght Thank you very much. - «
[ Whereupon, at 12:08 p.m:, the subcommlttee ad](mrned sub]ect to

‘ the call of the Chair.]
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" (Present Status of Competition in-the '»Phillﬂ&i;e”ﬂt’i@ﬁ%l :

WEDNESDAY, JULY 9, 1975 RN

: U.S. SeNaTr, ]
SuBcoMMITTEE ON MONOPOLY OF THE
Seceor CoMMITIEE ON SMaLL BUsINESs, |
. : . \ , . Washington, D.C. .
The subcommittee met, pursuant to notice, at 10:15 a.m. in ropm
318, Russell Senate Office Building, Senator Gaylord Nelson (chair--
man of the full committee) presiding. — ~ = . S
Present: Senator Nelson. : ' o
Also present: Benjamin Gordon, staff economist, and Kay Klatt,
research assistant. - o
The Crairman. Today the Monopoly Subcommittee of the Senate
Small Business Committee resumes its hearings on the safety, efficacy,
and use of oral blood-sugar-lowering drugs, which are taken by -
diabetics. - ; : \ ‘;
‘Well-controlled studies’ showed that users of these drugs are 215
to 8 times more apt to die from heart problems than those who
‘depend solely on ‘diet or diet and insulin. According to expert testi-
- mony, these drugs also have limited uses, and Dr."John Davidson,
the director of the largest university-based diabetes elinic. in this
country, estimated that more than 99 percent of the people using
these drugs should not be using them. : : i
In early 1974 the FDA moved to change the labeling of the blood
sugar lowering drugs to reflect the latest scientific evidence about
their dangers and lack of efficacy, but the agency’s efforts were
blocked by a court order. Nevertheless, recent additional studies
confirming the dangers of these drugs have made a change in the
labeling imperative, and the Commissioner of the Food and Drug
_ Administration is here today to diseuss the new labeling of the oral
-bloodwsu%ar—lovvering agents as well as the recent human and-animal
studies that confirm the need for prescribing physicians to be in-
ff;)]{gled in the clearest terms possible of the latest knowledge in the
e . - - i P B i “
" The new labeling—as well as other aspects of these drugs—will be
discusséd tomorrow by a number of ‘medical experts. .. .
Dr. Schmidt, you may present your testimony however you desire.
The statement will be printed in full in-the record* = ..

1 See, prepared stat’ement,'mge. 13697, . =
: ' : 13289 .
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STATEMENT OF ALEXANDER M. SCHMIDT, M.D., COMMISSIONER,
F0OD AND DRUG ADMINISTRATION, ACCOMPANIED BY RICH-
' ARD MERRILL, CHIEF COUNSEL, FOOD AND DRUG ADMINISTRA-
'TION; J. RICHARD €ROUT, M.D., DIRECTOR, BUREAU OF DRUGS,

F0OD AND DRUG ADMINISTRATION; JAMES M. BILSTAD, M.D.,

GROUP LEADER, DIVISION OF 'METABOLISM AND ENDOCRINE
DRUG PRODUCTS, BUREAU. OF PRIIGS, FOOD AND DRUG ADMIN-
ISTRATION; AND ROBERT ‘'WETHERELL, DIRECTOR, OFFICE OF
LEGISLATIVE SERVICES, FOOD AND DRUG ADMINISTRATION

Dr. Scammr. Thank you, Mr. Chairman. -+~ ,
 Because the statement I have is relatively brief, I thought I would

go through it. T am accompanied this morning by Dr. Richard Crout,
Director. of the Bureau of Drugs, on' my right and. your left, and
Mr. Richard Merrill, Cliief Counsel of the Food and Drug Adminis-
tration, behind me. To my left is Mr. Robert W etherell, Director of
our Office of ‘Legislative Services, and to my right,  Dr. Bilstad, -
our Group Leader of the Division of Metabolism -and Endocrine
Drug Products. We are pleased to be here this morhing to discuss
our. current actions regarding the oral hypoglycemic drugs.

As you are well aware, labeling for-this class of-drugs has been the
subject of extended public controversy and legal challenge for a mum-
ber of years. The Agency has now published a proposed: regulation
providing new labeling for this-class of drugs. The proposal appeared
in the Federal Register on*July 7, 1975, and -asked’ for comment.on
the labeling. It also announced a public hearing to be. held on
August 20, of this year to-afford interested persons a further ioppor-
tunity to comiment.” 0 oo ol T I P B
* Last‘September, I summarized before this subcommittee the actions
of the FI?A that' followed the ‘report in 1970 of the results of the
university group diabetes program study. Today T will review the
events that have taken place ‘since my previous testimony and will
discuss, in some detail, of course; aspeets of the proposed labeling.

Mr. Gorpon. May. I interrupt you for just'a second, Dr. Schmidt?

- As T understand it, new labeling was originally:proposed by -the
FDA ‘in1972. Is that correct? Sl D e

‘Dr. Sexyror. That is correct. : . e

' Mr. Gorvow. So, you have already had comments on that labeling.

“You stated in your statement which appeared in the Federal Register,
that you did not expect any major new information. In fact, it is
on page 15 of the Federal Register insertion. You have the results
of gﬁhe‘r studies including animal studies which support the UGDP
study. : v : N

Why do you, then, have to-go through the same long procedures
again, that is, proposing changes, having 60 days for'comments, hav- -
ing administrative hearings, and so on? Is that for legal purposes? .

Dr. Scamir. Well, we spent a considerable amount of time. dis-
cussing and deciding on the best procedure to use in going ahead
with the labeling change and quite deliberately chose the formal rule-
making procedure which in effect this is. And I think the reason the
rulemaking procedure is clearly the best way to go is that the goals
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that we have in this whole process include not only the revision of
the labeling but the disseiination of information; the education of
the great number of people; physicians and others, who are.infer- .
ested in thissubject: -~ * . o R e e
We are interésted in educating everyone ‘as to our firm beliefs in
' this area and the ruléemaking ‘procédure -allows  public:diseussion;
public debate, public comment; a process through which many peo-

le can become informéd and becorne edudated; and we think the:

enefits of this in this area ave obvious and all to the good..
Second, we would wish: to avoid further litigation, if that is pos-:
sible, and one can perhaps avoidlitigation by achieving: consensus:
and one of the best ways of achieving consensus is' through public
debate and discussion. . L :
~ We further think that the rulemaking precedure dorie formally
could strengthen any court’case that mi‘g%xt‘ evolve. And I could ask-
Mr. Merrill to' comment on that.” - B
M. Merrine. Senator Nelson, Mr, Gordon, there is'a second reason
behind the way we are proceeding now. Nothing would pleise us
.- more than to avoid reinstitution of that lawsuit in the Court lof
- Appeals in the first circuit. But it is'our belief that we should follow
the regular rulemaking route prescribed by our procedures in the Ad-
ministrative Procedures Act. ©~- ‘ S
.. We strengthen ourselves in any subsequent court challenge of this
labeling, It forces the court to, in effect, conclude that we  were
demonstrably wrong. It puts the burden on-any challen%e»dr to estab~:
lish that we were arbitrary and capricious.on the basis of the evidence
and information that we assembled: in this ddmiinistrative preceeding.:
;. The CHamRMAN. Go abead. - SR e
Dr: ScaMmr. Because of: the éontroversy among physicians con-
" cerning the UGDP study on the: oral hypoglycemid labeling: pre-
viously proposed by “us: based onm the use of the: UGDP: study, we:
* decided the publication of the proposed labeling in the Federal Regis-
ter should await, - completionofi- the : detailed : study . of the UGDP
study by the: Bionjetric- $ociétiy: R TR ESTTIL N S T
~ 'The report of the soéiety wais published: in the Feliruary 10; 1975, -
_issue of the Jdurnial of theArhericsn Medidal Associntion: In testi-
mony beforé the subcommiittes last Faniaiy by the members: oﬁ“ztﬁei ‘
society who condueted the review; a review of their conclusions was
provided for' you:: The Biometric ‘Sociéty :committee: assessed: the:
scientific quality of the UGDFP study, particularly the- design, ¢on-
duct, and analysis of the trial. - - " 0 Ry
 And, as well, the committee evaluated other controlled trials in-
volving oral hypoglycemic. aigénts. The committee discussed in detail
criticisms of the UGDP study and concluded that they found; “most
of ‘the eriticisms unpersuasive” o7 0 T TU R
- Specifically, the Biometric Society coramittee coneluded that first,
the criticism that patient selection was: inappropriate, was “largely
irrelevant” ‘to the validity of the evidence for the “toxieity: of ‘the
oraliagents... ..o T Do e N
~ Second, the: eriticisny that total: mortality in the tolbutamide was -
not, significantly different from that in: the:placebo’ group had seme
weight and- “the toxic effect- of the oral hypoglycemics. eannot be
affirmed with tHe certainty -that would be present if total mortality
were significantly different.” v N 3 3
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Third, excess mortality in tolbutamide-treated: patients was not
confined to a few clinics, as critics have claimed. . ' o

Fourth, although there was a “puzzling anomaly” concerning the
distribution of sexes to the treatment groups within clinies, they
could find ‘an assignable cause for this distribution and have no
reason to think that this study had been compromised by a breakdown
in the randomization of patients to the treatment groups.

The committee particularly analyzed the criticism that there were
important differences in baseline cardiovascular variables among the
groups and concluded that there was no evidence that the baseline..
differences arising from the randomization contributed in any im-.
portant way to the finding of adverse effect from. tolbutamide.
__Another conclusion was that the criticism that oral hypoglycemic
drugs were: given in fixed dosage was not. relevant to the question,
of whether the drugs were toxie. - . o ' : S

The committee also noted that the fixed dose given was about equal
to average recommended dose. They further concluded that although
it would have been easier to interpret findings were there more data
on mortality, that is'if the study had been carried out longer, they
did not: eriticize the UGDP investigators for -having made the de-
cision when they did. The committee said: .~ . ...+ :

Nevertheless, the ‘result of ‘that deeision’ is to leave u§ with some residual
uncertainty about the meaning of: the findings, a point ‘that:is: well -understood:
by the UGDP investigators themselves. - : Dy FAR T : ‘

And last, the committee said that other studies said to contradict
the findings of the UGDP study do not in fact do so. ‘

The Cwzamrman. Dr. Schmidt, yesterday and: today-—yesterday in
the New York Times, today in the Washinlgton Post—there is-a story
réferring to a letter that was written early this year by Dr. James
Sammons, éxecutive vice president of the: AMA to the Upjohn Co.
in :which, as I read the story, he is-critical of the UGDP study and
the evaluation by the Biometric Society of that study. Among other
‘things his letter states: “A considerable body of expert 'scientific
opinion contradicts ‘these published findings.” Then the letter was
sent to the State medical societies and county medical societies, and
1,100 of detail men of Upjohn were furnished copies of the letter. ..

Obviously, it attacks ,t]ine findings of the UGDP and as well the
evaluation of the Biometric Society of those findings, which appeared
inthe Journal of the American Medical Association: ‘ e

My %uestion,is,' the UGDA study extended over 10 years; is that.

" eorrect :

Dr. Scammrt.'The study began in 1961, and the evaluation of it
isstill goingionmow...: B
The CHAIRMAN, It started in 1961. On page 4 of your prepared
statement vou quote from the Biometric Society report that other -
studies said to contradict the findings -of the UGDP study do not
in fact do so. : SRR T : : I
Are you aware of any carefully designed scientific studies that
have been conducted: that refute the findings of the UGDP ?
Dr. Sormior. No, sir, we arenot. © -~ -~ . S o
The Cramman, So, as far-as the Food and Drug Administration
is concerned, you are not aware of any scientific studies that contra-
~ diet the UGDP findings? ‘ e SRR
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Dr: ScEMIDT. No well -designed. studies; no, gir.

“The Cuarrman. Well, I will. not ask you what you thmk the m(#tl- 1
vation -of Dr. Sammons is because I think everybody knows. |

‘(o ahead, I will print in the record this article from the New
York Tlmes as well as the Washington, Post on thls subject at the;
appropriate place in the record. .

Dr. Scummr. In addition to evaluating criticisms of the. UGDP
study, the Biometric Society conducted extensive new . analyses of
the UGDP data, taking into .account the effect of various baseline
variables and cardiovascular risk factors. These analyses. confirmed
that cardiovascular, mortality was inereased in the tolbutamide group vy
This increase was: statistically significant for the patient prq a-
- tion taken.as a whole and in the subgroup of females, especially in
women over the age of 53, but not in the male subgroup. This does
not mean that the: studles show that the dryg carries less risk! iin
males. On this point, the committee concluded: -

-The data do not support the same conclusions for men, but one poss1ble fea«
son is that the smaller. number of patients in.the male group results.in a; lack
of sensmvity to. detect dlfferences of moderate magmtude

‘An important ﬁndmg was that the highest death rate occurred in
the “group-of patients who adhered most closely to the ‘tolbutamide.
. teginien and did not have their dose modified. “Also, when the analy ysis
was conducted according to an appreach called the survival modeling |
method, ‘which: takes into account the proportion of time each. patient.
received the assigned medication, women in the tolbutamide group had
a statistically s1gmﬁcant increase in both cardlovascular and total
mortality. - :

The Bl()metrxc Soc1ety commlttee summarlyed its conclusions \m
the firial sections of its report as follows—and I need to point out
- that-all.of page 5 on my copy is,in eﬁ'ect taken from the conclusmhs
of ‘the committee. And they: said:- R ol

‘On‘the question offcardiovascular’ mortahty due’ to tolbutamlde “and phen:

fortiting we: consider that the UGDP' trial has raised suspicions that cannot. \be
- dismisséd- on''the basis of other evidence presently avaxlable .

It further went on:

We find most of the. crxtlclsms levelled against the UGDP ﬁndings on this
point unpersuasive. The “possibility that deaths may have been allocated ito

- _cardiovascular causes préferentially.in.the groups reeceiving oral: therapy exists,

and, in view of the ‘“‘nonsignificance” of, differences in total mortality, some
reservations about the conclusion: that the oral hypoglycemics are toxic must
remain. Nonetheless, we consider -the evidence of harmfulness moderstely
strong. The risk-is clearly seen in the group of older women. Whether it affedts
" all: subgroups of -patiénts cannot:be .decided on-the basis of the available: dana,
owingto the small number of deaths involved in. these. subgroups. R

In conclusioh— . - . o o PR R S

TheyWenton L . \ik

We consider that'in the:light ef the UGDP ﬁndings, it remains ‘with tlﬁle
proponents-of-the orhl hypoglycemi¢s.to- conduct s01ent1ﬁca11y adequate studles
to justify the continued use of- such agents

‘Mr. Gorpox. You stated before to the chalrman that they have netv
come up with these scientific studles.

U 4 gee pages 13413 atid 13439,
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Dr. Scammr. That is correct. The committes ‘¢oneluded that there
were no data that refuted the principal conclusions of the vaDP
study, and we agree with that. "~ - 0 e : :
. "Mir. Gorpon. But setting aside, for the momeént, the eardiovascu-
. lar deaths, have the opponents of your proposed labeling ‘supplied
- substantial evidence—as required by law-that the oral hypoglycemic:
agents have a beneficial effect on the long-term: vascular éomplica-~
tions of diabetes? In other words, I am’talking about efficacy in-
treating diabetes. Do e T ST e

Dr. Scumor. Yes, I see; I have a little problem with ‘your queés- -
tion because it implies that what is required by law 'would: be-that
these. drugs would have a beneficial effect on'the long-term vascular
complications of diabetes. And in fact, we have no- substantial evi-
dence on that point. - o ) 4 :

“Mr. GorooN. But, that is required. by law, is it net? S

Dr. ScummT. Well, no, because it depends upon the claims made
and if the claim for these drugs was that they influence the long-
term mortality, ‘then they would indeed need substantial® evidence.
But, if the claim is that they lower blood sugar or relieve symptoms—
in other words, if they have that effect and theve is substantial evi-
dence for-that, then that is what is required by law: for that labeling.
And we do have substantial evidence that these drugs lower blood
sugar and that they relieve symptoms, oo w05 S
* Mr. Gerbox. ‘Well, dees. it statel that -the purpese is merely to re-
Lieve symptoms anid that is all® . = 0 ey R

Dr. Scmripr: Well, no, but you'see, what you:are doing is two
things: one is you are pointing out the need for ‘revised. labeling,
and wé firmly agreed with this. Tntimes past; ‘as T-believe T said
Tast time I was here, it was believed.by most physicians that lower-

ing the bleod ‘sugar in the diabetic- would have a beneficial effect - ’

upon the long-term mortality figures:of diabetie patients. We analo-
gized this to the idea that lowering blood pressure would, prolong
the life of individuals with hypertension. And what we are deter-
mining by some substantial evidence is that lowering blood pres-
sure in hypertensives does prolong lives in those individuals that
have high blood pressure.. . ., . ; v L .

. 'We.are learning things about the lowering of the blood sugar. in
diabetics that surprise us. And so'we are in a different position now
than we were in the past when the labels may have been silent o
ghebissuev of whether or not, lowering glucose prolongs the life of a

iabetic.. - .o oo iTone n S

‘We may have applied this cause and: effect relationship. What we -
need to do now ‘is to séparate out now clearly the treatment of ‘peo-
ple in order to relieve symptoms, which is very important. v

T have taken care of many diabetics. And you can be sick if you
are a disbetie. You can feel terrible when you are a diabetic. And
in symptomatic- diabetics, the normalization of blood sugar, which
relieves symptoms as it does in Some,"is & very important thing.
But we have to separate that and substantial evidemce for that and
that claim from the effect that that might or might not have on
longevity of individuals with diabetes: ‘ S :

. Mr. Gorpon. Now, even if the results of the UGDP study were
not conclusive—let’s assume they are not conclusive—but are likely,
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or even suggestive, would not the absence of the beneficial effect on-
the long-term complications of diabetes mean that the benefit-to-risk
ratio for these drugs is unfavorable. Lo
Dr.. Scumir. Well this comes back again to-that same point of
separating out treatment of the symptomatic diabetic. who cannot
~ take insulin, or who is not-normalized by diet, that small group. of
_people.. Clearly, the benefit-risk ratio for that small %I"du; .of indi-
- viduals is such-that we believe the drugs are safe anc éﬁfg(}tive}for
.them and should be available for their treatment. ‘ T
“Mr. Gorvon. Only for lowering blood sugar—is that right? =
Dr. Scmmior. That’s right, ' o o
Mr. Gorbox. And. for a limited period of time? R
Dr. Scammr. And for symptomatic patients. Now if you are talk-
ing about asymptomatic patients, then my belief is that the drugs.
simply should not be used. - ) LT
.. Dr.-Crovur. I would agree with Dr. Schmidt as a physician. On. the
other hand, the asymptomatic patient is what the argument, the
“true argument, is all about. So, g think when yom see estimates, or
hear estimates of whether the oral drugs should be used in 1 percent,
~or 10 percent or 20 perent or 50 percent of the people now taking them,
what youfarehemsiuﬁzam differences of medical opinion on whether or
not the lowering of the blood sugar in asymptomatic patients may stave -
off long-term cardiovascular disease. ' o )
“And I think an important point to realize is that we do not view
the UGDP study as conclusive on that peint. Nor did the biometric
study review the study on that point. The point we feel considerably
mere secure about is the evidence that the drugs may increage cardio-
vascular mortality. 'Whether the lowering of blood sugar staves off -
such' mortality and is a compensating benefit for these drugs islan
unanswered question, and the labeling reflects that point. . =~ ° -
‘The Cramyman. Is it not also correct that the study concludes that
the purpose can.be accomplished by diet better than the use of the
dr;lgn" xcept for that rare small number you are making reference
to? o : R
Dr. Crour. 1 think a number of physicians, including ourselves,
. wounld draw that.interpretation from the study. =~ . ...
Your question was, did the study. per se show that? And the

‘answer. is, not-precisely. But. that would be the conclusion, people
would draw_from the study and it is an important point. Because
- the question has.been asked, if usage of these drugs goes down, does
_that mean that. usage of insulin will 'automatic‘al%s; go up? And in
our opinion, and I think in-the opinion of a num‘%er,pf physicians,
_the answer to.that isne. .. . - .- Lo
The best alternative therapy for the great majority of patients now
on these drugs is diet: We helieve that the changes in the practice of
medicine that ought to oeceur at this point in time will focus more
on the value of diet than on replacement of oral hypoglysemic
drugs withinsulin. Co ‘ : RO
The Cramman. Dr. Davidson at Grady Memorial Hospital said’
in his testimony.? that he thought perhaps the oral hypoglycemics

;fl ﬁe% it(-istim;)‘;lg %f Jghni}{. Da\irlnlistl)gr:xg Mi"tDi’ Eih. Z{ZI)., diirecto‘rébiabetlef ﬁnfi.t, %{nory_ ?chégl
edicine rady Memoria spital, in hedrings ‘“Competitive Problems in ‘the
Drug Industry,” part 25, pages 10838-10854. e P :
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‘were indicated in about 1 percent of the cases. B

I have a note here that Dr. Bradley thought 20° percent and Dr.
Weingrad 10 percent. I believe Dr. Davidson testified that they had
the largest university based diabetes clinic in the country. Is that .
your memory? , . ‘ c

Dr. Crour. As far as I know, yes. . s .

The CrammaN. I think that ‘was his testimony. You may recall
he testified that since they used the oral hypoglycemics for many,
many years, it was hard for them to conclude that they have been
wrong, but they concluded they were. And he testified that they had
taken everybody off the drugs. As I recall, he said they got better
results by managing his. patients with diet alone than when' they
were using the oral hypoglycemies. -~ RS ‘
-~ Do you remember that testimony ¢-

Dr. Crout. Yes. 7 S S
~ The Cmamman. Are you aware of whether or not that is the ex-
" perience in other clinics? ‘ SR \ :

" Dr. Crour. I think, that is a common opinion among many good

diabetologists. And I think that actually Dr. Bradley would harbor
the same opinion, I believe, and you could confirm this with him, that

his figure of 20 percént represents his opinion of the niimber of dia- . -

betics who might need drugs if greater emphasis were given to diet.
Se we do not contest those figures at all, * = o0 v
I would point out that nobody to my knowledge, including Dr.
Davidson, has ever published in the miedical literature sharp studies
“on this issue. Dr. Davidson’s views are largely intestimony before
-this committee, not in the medical literature. So real studies to define
1 percent, 10 percent, 20 percent are not ‘available either. "* - -
Mr. Gorpon. T think Dr. Davidson’ also-publishd an'article in the
journal of the American Medical Association recently, did he not?

" Here it is: May 26, this year. .

Dr. Crour. I think it was a comment. But to really present the
‘data that were presented before this committeé in a full published
form has not occurred to my knowledge. e

+* The Cuammax. Go ahead Doctor. . SEEAPRECURIE P ‘

Dr. Scamior. In addition to the Biometric Society report, other
information has recently become availaple. First, the UGDP has
published recently their detailed report of the results of the phen-
formin study. In addition to reporting that cardiovascular mortality
and total mortality were greater in the phenformin-treated group
than in. the other treatmeht groups, the report qrese‘nted evidence
that phenformin therapy resulted in increased blood pressure and
heart rate, thus suggesting possible, mechanisms by ‘which this drug

. might influence cardiovascular mortality, = ... .

" Mr. Gornox. Dr. Schmidt, are you saying here that the benefit-to- .
" risk ratio of phenformin is even more unfavorable than for the other
oral hypoglycemics? *~ ' o Lo
.. Dr. Scemmr. Yes, .that would be the conclusion one would draw
from this study, yes. P T R A

Mr. Goroox. In a study published in a book called “Controversy

_in Internal Medicine” by Winegrad, Clements and Morrison, “Uni-

versity of Pennsylvania School of:Medicine, Dr. Allan Winegrad,
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with whom, I am sure, you are acquainted as being an eminent
“scientist and clinician, and others stated that phenformin has no role
inftclllzs treatment of diabetes mellitus. Do you agree with Dr. Wine-
rad ¢ ‘ , : o ‘
° Dr. Scammr. Well, Dr. Crout and I have been discussing this for -
‘some time. And with your permission, I will let him describe our
feelings on this. - L s R o
- Dr. Crout. Let me wear two hats. The first hat is as a physician.
And I agree with him. The second hat, Director of the Bureau of
Drugs, where we have to deal with the issue of action on that point.
Let me state the reason why the benefit to risk for phenformin is
less than for the other drugs. This drug may cause lactic acidosis, a
potentially fatal complication in patients who take it. So, there is a .
clear added hazard, in addition to what it does to cardiovascular
mortality. P frid s b
Now, the incidence of that lactic acidosis has in the past been
thought to be quite low. As more and more information comes aiong,
/it looks like it is higher than we had anticipated. And that issue
of lactic acidosis was brought before our Metabolic and Endocrine
" Advisory Committee more than a year ago. Ceeud
- At that time they recommended that a warning be placed on the
drug, but that it stay on the market. We are going to take the issue
back to that committee and: take up that issue again. But, it is a
“separate issue, it is a separate issue from the labeling on. cm’rdio-
vascular mortality. On that, as far as we know, phenformin is the
same as the sulfonylureas. We are dealing here with two adverse
effects. And it is the sum of those two that I think is the important
issue. : Cotn e Lo
Mr. Goroox. As a medieal scientist, could you tell us what the
medical justification is for having this drug on the market? .
Dr. Crout. What my personal opinion is? el
Mr. GorpoN. Yes. s B e e T
Dr. Crovur. I would support Dr. Winegrad. I personally would not
use the drug. - . e e i
~ Mr. GorooN. Then you see no reason for this drug to be on. the
market. Is that correct? . = . ... L bl
~ Dr. Crour. You are asking me as a medical scientist? =~
Mr. Goroon. As a mediéaf scientist. = L R NN LR
. Dr. CrouT. As a medical scientist, yes, I don’t see any such reason.
. 'Mr. Gorpon. Well, then, why is it not being taken off the market?
Why aren’t steps going to be taken to take it off if there is no medi-
cal justification? After all, is that not the purpose? . ... . .. .
- Dr. Crour. As I point out, we will take that back to our advisory
" committee. It is-hardly a universal opinien. And neither I nor any-
body else in the Federal Government that I am aware of has the
power to simply exercise his personal opinion in the drug: regula-
tion business. .. oo o v
. If T may wear that hat.of the Director of the Bureiu of Drugs,
we will take that back to our advisory committee. We will attempt
~.to see what support there is for.a position that phenformin should
- not be marketed. We will take appropriate action after that.
- '« That is a separate issue from this labeling. =~ “i

; PERTEEE |
[RS SO . B P . &
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Mr. Mereia, Mr. Gordon, Dr. Crout makes a ;poinfb;tha,t“ds too
“important not to reemphasize. And we have been spending a lot of
time in the Food and Drug Administration trying to insist that drug
‘manufacturers back up their claims with adequate and well-controlled
clinical studies—scientific evidence and not on opinion. And for the
very same reason we are reluctant to rely upon our own. instinctive
judgments. We would like the backing of the scientific community,
and strong scientific evidence. We think it is obtainable. But we want
to be sure. : T § ; R
‘The Criamrman.:(Go ahead Doctor. = = - B
- Dr. Sgummr. At hearings before this subcommittee this past Janu-
~ary, Dt P. J. Palumbo reported that a retrospective study of dia-
“Dbetic patients treated at the Mayo Clinic suggests that survival was
lower in those patients treated with hypoglycemic agents compared
to those patients treated with either insulin or diet. Dr. Palumbo’s
- full study has not yet been published.* ar
©Another study, a retrospective study of patients treated at the
“ Joslin ‘Clinic reported ‘in a doctoral thesis by P. Kanarek, can be
interpreted as providing results that are consistent with those of
the UGDP. Although we have seen this study, it has not yet been
~ subjected to a full review by statistical and epidemiological experts.
~ . At this point we can say that certain subgroups of insulin-
treated patients appear to have better survival rates than tolbuta-
mide-treated patients with comparable glucose abnormalities. Studies
of ‘this type, however, always present problems in interpretation
because of doubts regarding comparability of treatment groups and
because treatments are not randomly allocated. Thus, although the
-retrospective studies of Palumbo and Kanarek may or may not, when
fully analyzed, add support to the UGDP findings, the prospective -
UGDP study must be accorded- far greater weight and is alone a
sufficient basis for our proposed actions. L G e
: Doctors Tan, Bradley, Gleason and Soeldner have teported on
the long-term effects—4 years—of hypoglycemic agents on the oral
- glucose tolerance test and blood lipids in chemical -diabeti¢s at the
annual meeting of the American Diabetes Association, in 1973—
abstract in “Diabetes” 22 (suppl. 1) i 290, 1973. The investigators’
abstract reported there was no significant difference in the improve-
ment in glucose tolerance between patients receiving oral “hypo-
- glycemic agents and patients receiving 4 placebo. The full report of
~this study has not yet been published, but it appears that the inves-
tigators studied glucose tolerance on the day following discontinua-
tion of the drugs. Their findings thus would indicate only that the
oral agents do not lead to improved glucose tolerance in-the absence
of continued use of the drug, = : ‘ ST
_In another study, Dr. R. W. Wissler, in an FDA-supported inves-
tigation, examined the chronic effects of tolbutamide in the rhesus
‘monkey. He found that coronary artery lesions were almost two
times more ferquent and three times moré severe in the tolbutamide-
treated animals than in the control animals. FDA recently received
AT It e Sobompiion o oply, St Compoon Sup Bt
uly

 Clindamycin and Lincomyein, January 28, 29, and 8, 1975, Part 27.
2 See study by P. Kanarek, page 13393, - '
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‘the final report, on t‘hisstﬂd%vyhiqh ‘has not yet been ‘published in .
_the literature, FDA, at Dr. Wissler’s request, is supporting furiiher_
. study of the pathologic findings by several indeperident pathologists.
Dr. D. F. Wu, et al., reported on the effects of tolbutamide on heart
function in dogs, with chemically induced diabetes, at the meeting
of the American Federation for Clinical Research this past May.
The investigators reported that after 1 year of treatment with
tolbutamide the left ventricular function was reduced and cardiac
~ morphology altered compared to control groups. =~ = coonle o
" The animal studies do not necessarily bear directly on the excess
. cardiovascular mortality seen in tolbutamide-treated humans in the
UGDP study, but they do suggest overall mechanisms by which this
might have occurred. P IR S
Now, as you know, Mr. Chairman, it has been the view -of the -
FDA since 1970, that the findings of the UGDP study should be
reflected in a warning in the labeling for oral hgpoglycemic drugs
and in turn, in the use by physicians of these drugs. Let mie ém-
‘phasize that this view does not require that we conclude the study
provides absolute proof of hazard. C;I‘he UGDP study is an adequate -
and well-controlled study-——by far the most extensive and best exam-
ination of the long-term effects of oral hypoglycemic agents yet ever
undertaken, ‘ e et SN
The finding of an increased cardiovascular mortality in‘tolbuta-
mide and in phenformin-treated patients cannot beé attributed to any
shortcomings of study design or execution. This finding, despite any
- residual uneertainty that may remain, requires a clear ‘warning to
~ physicians. Prudence. dictates that a warning be: issued whenever
there is sufficient evidence to believe that a drug may be hazardous
- carry a risk, and that such a warning is necessary for the safe and
effective use of the drug by physicians and patients, Ehough ti

Society report and the recent detailed UGDDP réport ofi ‘phénformin. -

The Agency has, therefore, published for commetit a regulation

. proposing new labeling for the oral hypoglycemic labeling. Tater- .
-ested’ persons may comment on the proposal by ."Segtéﬁgbe‘r” 5, 1975, .

“and a public hearing will be held on August 20, 1975. Final labeling
regulations will' not be ‘published until after all comments' and

-materials have been considered. .7~ . A
__ Our proposed labeling has two sections of particular importance; a. -
boxed warning stating that there may be an mncteased risk of cardio-
vascular death associated with the use of oral hypoglycemic' drug
and 2 new indications section that limits use of ‘these drugs fo'pa-
-+ tients whose symptoms or blood. glucose abnormalities cannot be
~controlled by diet alone and who cannot take insulin for one of a
number of specified reasons. S Y
“Now, I would like to discuss both of these sections in greater
detail. And they are both reproduced in full in an attachment, to the
statement. The. warning describes the UGDP study and its ﬁndin%f;.
It has been contended that certain studies said not to support the
findings of the UGDP study should be mentioned in the warning
section to provide the “fair balance.” We have concluded, however; and
made clear in revised regualtions that if scientific data exist to sup-
port a warning, the warning must be presented in unambiguous
56-592—75—4 . : i




~in a way!? ‘ o L
. Dr. Scammr. No, We definitely do not feel it is an encumbrance,
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‘terms without disclaimers or qualifications that w'oul(él undermine or
- destroy its usefulness. There is, therefore, no mention in the proposed

warning of other studies involving the oral hypoglycemic drugs. The

_mention of studies in which increased cardiovascular mortality was

not found would serve only to encumber the warning. : ;

" Mr. Goroox. Dr. Schmidt, you say that the warning must be
stated in vigorous terms without ‘disclaimers. Why, then, -does the
warning include—you do not have it in your statement, but it is in-
cluded in the Federal Register statement—*that, despite the con-

-iroversy regarding the interpretation of these results, the findings of .

‘the UGDP study provide adequate scientific basis for this warning”?
Is it not true that the presence of controversy about the need for the
wording is irrelevant and is distracting? Is that not an encumbrance,

and I personally feel that it is absolutely necessary to the creditibility

- of warning that we state that.the UG P~st11dy;'de$pite this -contro-

versy, provides sufficient evidence for the warning. I think that were

‘we to.remain silent, or to ignore the fact that many ghysicians and
_ many experts have said, in effect, forget the UGDP study—if we were
_to.remain silent on that, it would be so opvious, cause so many ques-
. tions, make people wonder why we were in a sense trying to finesse

the issue, that 1t is to me absolutely necessary in order to have a

~credible statement that we say that very clearly. The UGDP study
-is sufficient to provide :a sound basis for this warning, and the con-

troversy does not, controvert the fact thaf the study provides that

~AVONUL: o

Mr. GorpoN. :,Well,?I:thSﬁght‘ that it is not ]ustthe UGDP study

~that you are basing the label on. It is the UGDP study, the Bjo-
- metric Society study;.you referred to the Wissler study, the Wu
studies, the Tan studies, = .~ . . N

Dr. Scevmr. No, 1 did just now in the statement. The’ warning

_is based on the UGDP study. . -
.. .-Mr. Gorooxn. Solely? .. .

Dr. Scempr. Yes, sir. I can make a couple of other points. The

" first-is that, the encumbrance of other studies is not present, and I

‘think that the warning statement is wmuch better for another reason;
"it relates to credibility. It makes the Statement believable, and it

., renders it, I think, much less subject. to attack :and “discredit. As I
said early on, one of our goals here is to ‘achieve a professional con-
_census: about the use of these drugs. So'1 just strongly believe that

the warning, stated as it is, makes & much better statement.

" Mr. Megriri, May I inject one comment? Your question, Mr.

_ Gordon, is one that will be asked of us again. I have no doubt, that

by

* the charge will be made that we are speaking out of both sides of our
_mouth in these very two documents, In one it will be argued we say

" there can be no-encumbrance of the warning, and in the other we

" seek to encumber.it. That, is

)

" may be associated with increased eardiovascular mortalities as com-

not true. In the context of this warning,
nistration of oral hypoglycemic drugs

‘the statement that the ad:

.

rrrrr

. pared to treatment with ‘diet-alone and ‘diet with insulin is two full

" paragraplis away from the line yoi

Just, quoted. In addition, the
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reference is to the controversy about the interpretation of the UGDP
“study, and says nothing about the significance.of the warning. So I
do not have any difficulty at all reconciling the two statements,
 Mr. Goroox. One other thing. You also proposed a boxed warn- .
"ing at the beginning of the warning section of the labeling. Is that
not correct ? ‘ o : L e el

-~ Dr. Soammwt. Yes, in the proposal. That is where it is put. =
' Mr. Gorpon. Why not put the boxed warning at the b ‘ginni,n%;of
the labeling, as with chloramphenicol and lincomycin and ¢lin-
‘damycin? K B L R TIRRTCA R L P

Dr. Scammr. Speaking only for myself, when I went through it,
its location was logical. It was at the beginning of the warning sec-
tion, where many are, and the thought did not cross:my mind that it
‘could be or should be or might be removed from the warning thing,
and stuck at the beginning. I think that it is an interesting sugges-
tion, a valuable comment, and. is one that we will evaluate, ,reevalqatg, '
“There is certainly no—it need not stay where it is. ' b

' The Cramrman, With respect to the UGDP study, if my memory
serves me correctly, it was reviewed at the request of Dr. Marstan,
the then Director at NIH; by Dr. Chalmers, who at that time.was at
NIH. It was reviewed by somebody else prior to calling upon the

-Biometric Society to evaluate.it, was it not? -~ . . L

« Dr. Crout. It was reviewed by a'number of people, and it was
reviewed by our own staff. It was reviewed by people at the NIH.
It was reviewed also by critics. So, rather simultaneously, there were
several reviews that appeared in early- to mid-1871. It was reviewed
by Dr. Seltzer. Dr. Schor and Professor Cornfield also had detailed
reviews of it. - - s T o LR R e Nt it

" 'The Cmargrman. Well, 'what were; . the conclusions' of the. other
groups that reviewed it?. . ... T T S

-+ Dr. Crour. The major conclusions.of Dr. Seltzer and Dr. Schor

~were that the study had flaws in its fundamental design and execu-

-tion to the extent that it was worthless, and that wag the beginning

<of the controversy. Dr. Cornfield then felt that these criticisms,

~while' correct in certain respects, . were  insufficient;.to. negate: the
study. I must also say Dr. Alvin Feinstein also had a very critical
review. So, the major critical reviews were those of Schor, Feinstein,

‘and Seltzer. The major supporting review has been. the Biometric -

. Society, and the review by Cornfield. .. . .

.. In our opinion, the review by the Biometric. Society was in«fa,r
greater detail, far greater depth, than any of the others, and is again
~the overriding review of the study. - .~ LR e
-+ The Cuamrman. The Biometric Society was a review. for the pur-
~pose of evaluating the validity of the studies..Is that correct?: ..
. Dr. Crour. That.is correct, and it is the; only. review.. econducted,
in a sense, by a third party. You see, the controversy was begun by
- Dr. Feinstein, Dr.. Seltzer, and Dr. ‘Schor; and, in’a sense, they
. weéte parties to one side of the controversy. Dr. Cornfield was a con-

.sultant to the study, and in defending it was; in:a sense, on the =

UGDP side. So the Biometric Society review was, in' our opinion,

. not'only the most detailed and thorough, but. it also was by . third

~party. All the people were previously involved in:the controyersy.
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That is really why we waited so long for that report, and believe it
is so important, = EU e T s T i
 The Crramman. Goahead.: IS U LA -
" Dr. Scmmr. Our warning also points out that, although only one
sulfonylurea and one biguanidé were included in the UGDP study,
it is prudent from a safety standpoint, in view of the similarities in
chemical structure and mode of action of drugs within -each of these
two categories, to consider that the UGDP findings may apply to the
other drugs in each category. The warning has thus:been. applied to

all sulfonylurea drugs, and the one biguanide drug marketed in this .

country. : L L s
Finally, the warning section states that the clear implication of the
finding that tolbutamide and phenformin may carry a risk not.asso-

ciated with insulin; the drug, the label will state: “Should be used =

“in preference to insulin only in patients with maturity onset diabetes
“whose symptoms or blood-glucose level cannot be controlled by diet
alone and only when the advantages in the individual patient justify
the potential risk (see Indications). The patient should be informed
‘of ﬁhe'adVanta;%fs and ‘potential risks of the (drug) and of alterna-
t%lve ?odea of therapy and ghould participate in the decision to use
this drug. o - : ' F T
We have concluded that a patient population exists for which these
drugs, properly labeled, can be considered safe and effective. 'We
have also concluded, however, that this patient population is a
limited one. 5 S o v
The Cmammax. Thig is part of the warning, is it?
Dr.'Scamr: Yes, sir. ‘
. The Cmamrman. The label states that the patient should be in-
forl_rng’(?i of the advantages and so on, and should participate in the
decision to use the drug. I am wondering what you are getting at
“there. If in fact you have a patient, who cannot manage it for what-
éver reason, psychologically; mentally, ‘physically, or what have you;
~could noét use 4nsulin or could not be kept on a diet, and the'doetor
~concludes you should reduce the blood sugat level, that is a case for
“which, T would assume, there is general agreement that an oral hypo-
~glyeemic would be indicated. Ts that correct? - = i
"The Crmarvan. Well, now, then;, when you say they should par-
ticipate in the decision to use one of the drugs, are you then talking
“about t'ha;t very large number of people whose problem can be han-
“dled effectively by diet? Are you saying to the physician that before
you put them on an oral hypoglycemic, they must be notified it is the
“belief of the physician that their problem can be handled by - diet;
that it would be better to use the diet, and that the doctor ‘should
~attempt to persuade him to do so, and understand that the use of
the drug may have adverse effects, and that the patient would be
better off on a diet. Is that what you are talking about? =
Dr. Scumr. No. T think that this is really quite explicit. The
warning says that the drug should be used in preference to insulin
~only in patients with maturity-onset diabetes, who cannot be con-
trolled by diet alone, and only when the advantages in the individual
patient justify the potential risk. Now, this narrows it down to that
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very &mall group:of patientsiwe haye talked,about before, who Aor
whatever reason cannot be controlled by diet, or cannot take insulin.
So first of all, we are talking about just this small group, and then
second, we are saying that the patient must be knowledgea,bl;e@@pdd
medical practice: dictates: that the patient is knowledgeable about
the options of control by diet, control by insulin, and if the choice
by the physician is to be the oral hypoglycemic agent, we are sayng
that the patient should be knowledgeable about. the risks of this drug’

; ~ to which he may be subjected. . -

" Now, I eould use another analogy that. 1%1&3;, help a little bit. If one

. has hypertension, he really ought to avoid salt. Now, I do not know.

if you have ever tried a salt-free diet, but a salt-free diet or low-
“salt diet is an extremely difficult, and in many respects uncomfort-
able sort of trial. When drugs came along that increased the renal
excretion of sodium, there was a very strong tendency on the part
of the patients to say, this solves my problem. I can now eat salt
again, and have tasty food, and take the drug, and everything is fine.
I will be just as well off as I was when I was on a salt-free diet..
Physicians found it much easier to prescribe a pill than it was to

fight—and believe me; it is a constant struggle with patients, to llijgp«

them on a salt-free diet, or to control.a diabetic by diet. So, taking.
the pill was really kind of a step toward the brave new world.

- Now, when I used to inform my patients that, yes, they could lower -
their sodium with this drug; and not be as strict about their diet;
but when they took a drug, they were running these risks. Sometimes
for, the first time, I got compliance on the part of my patients with
- this sedium-free: diet, the.low sodium. diet. ,Nows?what.‘,% am talking
about is simply good medical practice that would be accepted as good
medical practice by anyone. And we are saying,. in: this labeling,
_ that'patients; for the reasons I just illustrated with my analogy, must
be informed of this possibility of inereased: risks; and as:part-of their
management, they mpust know the options of insulin and of their
using dietary-econtrol. . . oo T nos o

The-Cmamnman. Well, then, if I understand. the whole paragraph.
quoted there, it iy addressed to: a very narrow spectrum: og ‘patients.

. Dr. Scumor. Quite so, yes. T e

The Coammax.. And, if I interpret it right, you are saying that if,
as a practical matter, the patient’s blood sugar can be controlled by
diet, the doctor should not give him the drug. =~ = - =
*Dr. Scmmapr. That is our opinion, yes. But, as: I indicated, we do

believe that. there is a small patient population for which these

drugs, properly labeled, can be considered safe amnd effective, and
; :\l;",-ez:}tlgge’ also concluded though that this patient population is quite
imited. , o . ; L
 The Cmamman. I have forgotten the figure of the estimate of the
- number of patients %%rr year that were receiving prescriptions for -
oral hypoglycemics? Was it 1.5 million?. = .~ . =~
Dr. Scamr.. About 1145 million patients is a rough estimate. |

' The Crmamman, You testified a: few months ago that there has not
been any careful studies to.show. what. percentage of those receiving
oral hypoglycemics are receiving them for properly indicated reasons.

N
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If the figure is 1 million and a half and if you take even Dr. Brad-
ley’s estimate of only 20 percent, Dr. Bradley is saying that 80 per-
cont of a million and a half people—about 1,200,000—should not be
using them. In the view of Dr. Davidson, only 1 percent should be
taking them which’ means that almost the whole million and a half
are exposed to needless risks. Only 150,000 diabetics are taking them

for proper indications. Is that correct? : TR S

Dr. Scumipr. It would be hard for me to believe that anymore
than, say, one out of five or two out of five, at the absolute outside,
of people who are now getting these drugs by these indications should

et them. \ - ' L

g;The Cmamrman. Well, if ;you go above one out of five you are

above Dr. Bradley, who has been one of the most vocal critics of the

UGDP study. .~ - o T T T TR
“Dr. Scummwr. T have really no sound basis on which to.pick a
“Dr. Crour. I séem’ to think you are emphasizing' the importance

of this relabeling and what it-means to the practice of medicine. T

would also’emphagize that we are talking about the United States

and point out that these drugs are used worldwide. No country has
yet, to my knowledge, put a warning of this type on the labeling,:
and, yet, we do know that when the Food and Drug Administration
of the United States does something it tends to cascade worldwide.

These drugs are used enormously in Europe. I am told, for ex-i

ample, that the niimber one selling prescription drug in Germany is

1ot a tranquilizer as it is in the United States, but an oral ‘hypo=
glycemic drug. So’ this particular action will, I"think, have world: -
impact, and ‘we are sensitive to that. It is also why it 1s so terribly

important to the drug industry becase it i$ multinational. .

Mr. Gorbon. In an article in the Journal of the American Medical

Association, Dr. John Davidson stated: ‘

; There has been a striking increase in death rate and decrease in life expect-
ancy in maturity onset diabetics in America, Europe, Asia, Africd, and Aus-
tralia during the last 20 years. These changes have paralleled the increasingly
widespread neglected diet therapy and the almost unbridled enthusiasm :among
many physicians and patients for the use of sulfonylureas. and treatments: of
choice. They seem. to parallel the rise and the uses and increase in these ‘drugs
and increase in the death rate' and’ the decrease in ‘lifer expectancy among
diabetics. = - : e S I e T R
Do you have any comments t6 make on that? = '~ ST

" Dr. Crour. We have not reviewed that situation, ‘and T would

not want to engage in the sensationalization of putting those two

g;lings together. That statement may' be true or not true. I do not
oW, , : Tend nov

The CraRMAN. Go ahead.

Dr. Scammr. The limitation of the treatment population to pa-
tients on whom insulin cannot be used has been opposed in the past.
on the ground that it has interfered with the practice of medicine.
We recognize that drug labeling has an impact upon the practice
of medicine, and ,I’thir%{‘ it should for this reason. The Food and
Drug Administration has‘an obligation to ensure that drug labeling
is as correct and accurate as possible. It must, moreover, meet the
statutory standard of describing the conditions and use under which
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the drug may be considered safe and effective. If a known hazard
and potential risk leads to the conclusion that a drug may be used::
safely only on certain patients, this limitation on use must be
expressed In labeling. . L Beon i b
he indications section, in addition to describing“the population.
in whom these drugs is indicated, points out that “in considering the -
“use of (drug) in asymptomatic patients, it should be recognized
that whether or not controlling the blood glucose-is effective in pre-
venting the long-term cardiovascular or neural complications of dia--
betes is an unanswered scientific question.” This emphasizes the
different benefit-risk considerations that obtain in the symptomatic
patient who needs alternative treatment if insulin cannot be used,
and the asymptomatic patient, whose need for alternative treatment
is debatable. I think we have discussed this point at some length
previously. o o LT LR T
You asked that T comment on the promotion of these drugs. We
cannot conclude that advertising for these productshas been generally :
violative. It has, however, been based upon labeling that is in need-
of modification. It is clear that promotional materials must change
radically to reflect the new warning and restricted indications. You
can be assured that we will be monitoring the advertising of these
products closely after the new labeling becomes final to see that they
‘do, indeed, doso. T T
The Cramman. Do you permit reminder advertising, and how do:
you handle them? = * = o0 o i
" Dr. Scamr. Well, we permit rerninder ads, yes. ' -
‘The Cuarman, With no'claim? .~ 0 00
Mr. Merrin. This drug, Senator, carried a boxed' warning.: We
have in preparation a final order that is responsive to a notice of
proposed rulemaking published last year that would prohibit the use-
of reminder ads for any drug that carries a‘boxed warning. *
- The Crammax. I see, so any advertising would include the box.
Mr. MerrirL. It would include a brief sumniary—the full range of
information. ~ -. " W RN T Pt R SN o
'The Cuamrman. I see, go ahead.’ R A Bl
Dr. Scammwr. Tt is important to realize that the use of these oral
hypoglycemics remains widespread despite the UGDP study ‘an
despite the rather limited ability of the drugs after a few years of:
use, even to lower the blood sugar. Total prescriptions for this class,
according to the National Prescription Audit, have been stable be-
tween 19 million and 21 million since 1967 (except for an apparent
dip in 1969.) : o LR e
" The CmamMmax. That is per year? - , i
Dr. Scammr. Yes. R i EREN
The Caatrman. What does that prescription mean in this context?
Dr. Scammr. Well, any ‘one individual would during the year' re-
cew’emprethanone'%gescﬁption. .;", T T e T el
The Crmatman. Well, if 115 million' people ‘were ‘getting it, of
course, it would not always necessarily be the same person. = '

- Dr. Scammr. Well, if these figures are accurate what that}jheanlsa :

is the average person would receive over 15 prescriptions or' one
prescription a month. T will not put my career on the line toward the

|
g

Pt
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 acouracy of those figures, though. Generally, physicians control when
they'see patients by writing preseriptions, though, and I used, for
example, to-be sure that I would see a. patient at such and such' &~

time by being sure that he ran out of medicine ‘and had to come in,
so that it is not unusual for indications of this kind to have more
prescriptions than some others. . .~ . .= S I T
. But the point, of these relatively high figures is that there is a
great deal of common practice to overcome before use of the oral
agents will proceed to what we would consider to be proper levels.
"It is anticipated that publicity attendant upon publication of pro-

‘posed labeling by FDA and the announcement of the upcoming
~ public hearing, as well as publicity mlat_kinfg to today’s hearing, will
bring the new labeling to the attention of ‘physicians, as we begin
* the long process of persuading them that the UGDP findings should
change the way they treat diabetics. j o o
" In addition we plan to issue a drug bulletin when the labeling for
~ these drugs is made final. We will monitor the use of these drugs and
will take additional measures as necessary to publicize the labeling.
This concludes my formal statement. I will be happy to respond
to additional questions. . . . SR o .
The Cmairmax. Thank you, Doctor. I note your comment that
there is a great deal of .common .practice to overcome before the
use of oral agents would recede to its proper levels. T think you face
a formidable task, considering that you have Dr. Sammons of ‘the
AMA writing to all the State medical and county medical societies
in the country and then Upjohn Co., using his letter. We received a-
letter from ]gr. Max Miller, who, as you_ know, is director of the
UGDP study. He sent along a copy of the letter that was sent to him
by a doctor reporting on what the Upjohn salesman said to this
doctor! about the study. Dr. Miller did not wish that the “doctor’s
name who. wrote to him be disclosed, but he did not object to his own
name beingused. .. . .,
This docter wrote to Dr. Miller and said, “Dear Max, Here is a

summary of what the Upjohn salesman said to me in his visit yester--

~day: (1) there is no:cause-and-effect relationship revealed in the

study between the use of Orinase and the incidents -of coronary dis-
ease; (2). the statistics are so complicated that only a student of sta--
tistios can evaluatethem; (3) 214 less coronaries in the study would,
not change the results; (4) 85 diabetologists do not accept the results.
of the study; (5) the director of the study in Cincinnati does not
aceept the results; (6) two other men in the study do not accept the
results; (7) Dr. Kent of Cleveland does not accept the results of the
study; (8) Cincinnati added patients from its cardiac unit te fill its
quota of diabetic patients; (9) most of the coronaries came from
two centers; (10) there was no follow-up on five patients in the study ;
(11) the dose of Orinase was fixed so, therefore, it was not a correct
‘dose for many patients; (12) the Joslin Clinic and other diabetes -
clinics have reviewed their cases in. their clinics, and the result cannot
support the results of the university study; and (13) the FDA will
probably modify the ruling on Orinase. During the interyiew he had
a copy’—that is the Upjohn representative—“of the Medical Tribune
in hig hand which he referred to from time to time.” ‘
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So, considering that Upjohn has 1,100 detail men and other efforts.
by the industry, you have a long battle ahead of you to achieve a
standard of rational prescribing of oral hypoglycemics despite the
fact that there are no scientific studies refuting ‘the careful studies
done by the UGDP or the Biometric Society’s evaluation. As is clear
from here, the Biometric Society refuted charges that are made by
the detail men. I would have this printed in full in the record. !

Dr. Scamr. I would sincerely hope that the medical profession,
itself, and particularly the diabetologists would respond ‘to whatto
me is a clear challenge in all of this and would be able. to separate
out the principal issue and that is the following : For whom, for what
group of individuals, are these drugs suitable, given the UGDP
study ¢ And as I have indicated earlier in many, many conversations
T have had with the most vigorous opponents of the UGDP study,
there is an agreement that these drugs are grossly overused.
Once there is agreement to that, that identifies a very serious
problem, which is, in essence then, apart from the controversy of the
"UGDP study. And if 80 percent of these drugs are misused, that
identifies a problem to which the medical profession itself must re-
spond, and I will be bitterly disappointed if it does not. o

Mr. Gorvon. Doctor, suppose you ‘aré disappointed and use does
not go down ? That is a possibility. What do you think of the ideai—
I brought this up yesterday with respect to lincomycin and. clinda-
 mycin—about having corrective advertising with surveys by the FD,
and continuation of the corrective advertising, as in the FTC’s
Hawaiian Punch case, until the use actually drops? b

Dr. Scammr. We will, as I indicated, monitor the use of these
drugs. We will certainly monitor the advertising, and we will see if,
indeed, these drugs do become in effect unsafe and ‘this can be shown,
then I would probably have a long talk with Mr. Merrill, but I do .
not know. It is hard for me to-hypothesize.. . ' o

Mr. Gorvox. May we get periodic reports on the use of these
drugs as you get them? ~ : Lo !

Dr. Scamipt. Certainly. I would be happy to.- N T

The CuammaN. You get reports menthly ? .

- Dr. Scamipr. Well, we follow certain surveys that are done, such
as the prescription audit survey that I mentioned and others. There
are some commercial sources of data and others that we follow ,tha‘rt
can give at least dan estimation of the use of the drugs; We'can aldo
undertake surveys of our own. ] ' b

Mr. Merrirr. Our information is not as good about drugs in this
class as it would about antibiotics, which are certified; of course, and
thus, we know how much is being produced:. But we have access to
pretty good numbers. e : ‘]

The CramrMaN. Thank you very much, Dr. Schmidt;, for your veriy
valuable testimony today. The hearings will open tomorrow mornin
at 10 o’clock in the same room. Senator Abourezk will preside as
have hearings starting on the energy legislation in the Finance
- Committee that has come over from the House. Thank you. 1

[Whereupon, at 11:35 a.m., the subcommittee recessed to reconvene
at 10 a.m., the next day.] RO Gl . |
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»COMPETITIVE PROBLEMS IN THE DRUG INDUSTRY‘

(Present Status 0f Competition in the Pharmaceutlcal
Industry) ‘ '
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THURSDAY, JULY 10, 1975

U.S. SENATE,
SUBCOMMITTEE oN. MoNOPOLY OF THE
SFLECT COMMITTEE oN Smary BusiNess, . |
Waskmgton, D.O,
The subcommlttee met, pursuant to notice, at 10:05 a.m., in room
318, Russell Senate Oiﬁce Bulldmg, Senator James Abourezk pre-
s1d1ng S \
‘Present: Senator Abourezk. i
Also present: Benjamin Gordon, staff economist, and Kay Klatt
research assistant.
Senator Apourezk. The hearings will come to order.
"Part of the panel is here this morning, Dr. Sims and Dr. Chester
Is that right? Dr. Felig and Dr. Larner will be here soon.
“Unfortunately, I have to run over to the Senate Democratic Caucns
for a few minutes. I am going to open the hearings now, and you
can begin your testimony. I shall ask Benjamin Gordon, our staff
economist to receive your testimony-until I come back; so that we do
‘not interrupt-the hearings. I shall be back ‘as soon as I can. ‘
So, if you are xeady to ‘begin your testlmony, we are ready to
receive it.! , ‘ ‘ l

STATEMENT OF EDWARD :;M. CHESTER, M.D, PROFESSOR OF MED .
CINE, CASE WESTERN RESERVE UNIVERSITY, AND DIRECTOR,
AMBULATORY MEDICINE TEACHING CLINIC, cLEvELAmD_
"~ METROPOLITAN GENERAL HOSPITAL o @_,

Dr. CHESTER. Mr. bhalrman, I am pleased to respond to the 1nv1-
tation to testify concerning the use of” oral hypoglycemlc atrents m
the treatment of diabetes mellitus.: :

I am a professor of medicine at. Case Western Reserve Umvermty
and director of the ambulatory medicine teaching clinic -at. Cleve-
land Metropolitan General Hospital. A large segment of my time
is_devoted to teaching 3- and 4-year medical “students durmg then‘
clinical clerkships.

My research efforts have been directed toward an understandm
" of the oye- chanves Whmh are assoelated Wlth dlabetes melhtus F %

1 See prepared statement page 13643 e ;' R ‘x\i Lo
L ' 13%09
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‘the past 16 years I have been active in the direction of the diabetes
clinic at Cleveland Metropolitan General Hospital. Prior to 1959,
when I joined the full-time faculty of Case Western Reserve Uni-
versity ‘at Cleveland Metropolitan General Hospital I had been
engaged in the practice of internal medicine for 18 years in a-subur-
ban area of Cleveland. My practice dealt chiefly with patients ‘who
suffered from cardiovascular disease and/or diabetes mellitus. Dur-
ing the years of practice 1 served as:.a part-time teacher at Case
Western Reserve University at Cleveland Metropolitan General Hos-
pital. e

The diabetes clinic ‘at Cleveland. Metropolitan General Hospital
provides care to approximately 500 patients with diabetes mellitus

- per year. This totals"approximately 2,000 ‘patient - visits per year.
Approximately 80 percent of the patients have the maturity onset form
of the disease. Prior-to 1973, the majority of this group of patients
were treated with oral hypoglycemic agents with a limited degree
of success. Although dietary instruetion was provided for the patients,
there was little compliance. , : L

When the resultg of the UGDP study were issued in. 1970, we be-
came_concerned with our use of the oral hypoglycemic agents. We
urged the physicians who cared for patients with diabetes in the
clinic and hospital to pay heed to the results of the above study and
to reevaluaite their treatment of the maturity onset group of patients.
In an attempt to learn the extent of the use of oral hypoglycemic
agents and their cost; the amounts of these medications -dispensed
by our staff ‘were recorded:from 1968 to early 1972, and I ‘would
refer you to table 1. Review of these data disclosed:an alarming in-
crease in the-use of these agents from 1968 through 1970. Response
to the recommendations of the UGDP study was reflected by-a modest
decrease in-the use of the oral agents during 1971 and 1972. Because
we believed that the use of these agents was still excessive, the fol-
lowing letter “was dispatched to the chairman, pharmacy committee
of the hospital on May 24,1973. G AL I ‘

The results'of the University Group Diabetes Program, UGDP, Diabété‘s, 19,
Supplement 2, -747-830, 1970, allows one to develop the following conclusions
concerhing the safety and effectiveness of the oral hypoglycemie 'driigs; specific-
ally the:sulenylurea group, Tolbutamide-and Chlorpropamide: (1) In the.group
treated with Tolbutamide thére was a significait increase in deathis  from
cardiovascular disease; a8 compared with those.treated with eithér insulin. or
s?rlct adhérence to a calculated-diet. (2) That Tolbutamide- was not-as effec-
tive as either insulin or strict a@therence to an isocaloric diet in the control of
levels of, blood. sugar. . ) :

The UGDP study subsequently reported comparable results with the use of
Phenformin,; J.AM:A., 217 No. 777784, 1971, :

It is only fair to point out that there .ate skeptics:who -do not accept the
results of -the above stndy. - - . ) . .

T accept the results of the study and believe that the use of Sulfonylureas,
Tolbutamide and Chlorpropamide, and ‘the: Biguanides, Phenoformin, should be -
restricted becavise they appear to be hazardous to health and are far less effec-
tive and -more expensive than insulin. Gy .

I suggest that we implement a form of control which wonld restrict’ the use
of Sulfonylurea drugs; Tolbutamide and Chlorpropamide, and Phenformin with
the following exceptions: ) ‘ )

One, patients who eannot administer insulin to themselves because of severe
visiial impairment or other physical handicaps such as neurologic disorders
which impair use of arms and hands. o e

Two, patients who refuse to use insulin.
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In order to - acx:omplish such. control,, tb. partment of Jedicine | would pro-
Vld‘e A list .of ‘physicians, who could avith the use of the drug‘ 7
,cussmn ‘Othier servu:es may ‘wish to prov1de 4 sithilar mechanism, L

In’ 1972, $30,000 ‘were expended’ for ' Tolbutdmide, Phenformin, and ¢ lor-
‘propamlde Substitution of insulin would betlesy:costly."

" The results of this educational reminder and form f‘o- fcontrdl pro-
duced the results noted in table I.
‘ Table IT indirectly indicates that many of the paatlents previovsly
Teceiving oral agents were started on insulin therapy. I would like
to add that if we totaled the cost of the oral agents in' 1970, it I‘eadhed v
$56,000.'By 1974, this was reduced 55 percent (sm) to $9 676 Th&t in-
formation is not recorded on thetable.- . i

. Contitiuous review of the use of the oral’ wgents is in’ progﬂeﬁs Wl’ch
the ‘intent of further decreasing their use:except undet the ,elrchm- L
“stances noted in”the letter of Ma ay 24, 1973. Tt is a plrent: hiat) re-
striction of the use of these: medications in a hosplt*a/ can' Be: *ccoTnp
lished by education of patients and physicians’and By providihg a
method for control. The problem is- unfortunately’ not imple’ for
a Varlety of reasons wlien one atternpts to achigve’ ‘similar’ results
with patients who ‘are under the care of private physicians. Ambng
--these-reasons are: ‘One, that the conclusmns of the UGDP‘ d: '
not accepted by some diabetologists: - ;

Mr. Goroon. May I interrupt for ]ust a Mot

‘Even the critics'of the UGDP study admit that it
conducted ‘in this field. Other studies; including animal’ st‘udles*
confirmed thie validity of its: concluSmns. ke

Why, then, have some physicians—even some with. prestlglous
‘names in the diabetes field—continued to attack these studies, even
though they acknowledge lack of effectiveness of these drugs? |

Dr. Cazster. Mr. Gor don, this is extremely difficult to: understwnd
I can envision that some of them believe ‘that lowering' the blood
¢ sugar may prevent the vascular disease. However, there is no evi-
dence to support, that contention. - » }
~ Mr. Gorpon. Would any other witnesses care fo comment? ;

Dr. Srus. Would you be willing, Dr. Chester, to add as a quahfymg
‘phrage in this group of noninsulin dependent, predominantly over-
‘weight diabetics? Tn other words, I am asking you, would. you make
the same statement for: the juvenile diabetics?

Dr. Cuester. Would I make a different statement for the ]uvemle '
diabetics? No.

I think that there are no'data to support the ‘concept that the con-
“trol of diabetes, as we measure it, namely levels of blood sugar and
‘quantities of sugar in the urine, Wlll “prevent the development, of the
‘vascular diseases that we see ini the' coronary arteries, the perlphe;ral ‘
Vessels, and in the eye; .

Mri Goroon. Dt Felig, wonld" you care to, cOJ:Jc:tnmei‘n:2 L

‘Dr. Fapie, T agree with Dr.Chester’s remarks.
R ‘think’ that ‘the kinds of treatments available to" us, be: it 1nsu]1n,

oral agents, or'diet, are such that we do- not’ ful}y restore the patient’s

metabohsm to normal and I think that wecan'at least explaln why

we ‘might not see the lmprovement in’ preventlon of vaséular dlsed,se
I m1ght comment on the point that you raised as to why. people! in
; the face of ev1dence of lack of eﬁ'ectlveness still cmtlclze the UGDP

dery dls- Tl
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Tt should be recognized that some of the most vocal crities of the
UGDP have raised issues regarding experimental design; statistical
methodology, and some basic aspects of the approach to clinical trials
without necessarily tending to promote the use of the oral agents,
as such. But, this has then been misinterpreted as a validation of
the oral agents. Specifically, one of my own colleagues at Yale, Dr.
Albert Feinstein, ﬁas, been a notable critic of the UGDP study. Dr.
Feinstein is an outstanding biostatician, clinical epidemiologist, as
well as internist, The basis of his criticism is not directed at trying to
‘promote the use of the oral agents; but he has looked upon. this
particulai study and has raised some statistical questions, Others
have unfortunately used his. objections as evidence for the perpetua-
tion of a treatment which they themselves say is hardly effective.
Mr. Goroox. Dr. Feinstein, as I understand it, has neyer made that
clear, that he is not really pushing the drugs, S . :
. Dr. Feria. Well, while this may not be clear from his public state-
.ments, knowing him well and having worked closely with him, and
since we both have appeared on panels on this issue in New Haven, it
is quite clear that he goes not particularly favor the utilization of these
agents; but, he is merely raising questions of experimental design..

Dr. Srms. If 1 could just add a word.. C o T 5

I do agree with Dr. Felig that, as ordinarily carried out, the partial
regulation of blood glucose has not had demonstrable effect in pre-
venting gross. cardiovascular lesions in the group of largely over-
Weigl]gt people in the UGDP, most of whom did net actually need
insulin. . .. - : Lo

I do believe, however, and Dr. Crout made this point yesterday,
that we do not have the evidence from the UGDP to justify extend-
ing a spirit of therapeutic nihilism with respect to blood sugar regu-
lation to all types of lesions and in all types of diabetes. = = .-

. T do feel that with Dr.-Felig, that has ordinarily accomplished the.
regulation of blood glucose, it is not altering the cardiovascular effects
from all the measurements we have up to now in the group of over-
weight people who do not actually need insulin anyway. o

T do feel, and I think Dr. Crout made the point yesterday, that
we. do not have the evidence on that study to extend the therapeutic
nihilism in applying it to.all parts of the body.

Would you agree with that? - L

Dr. Ferre, I would agree.

Mr. Gorbon. Dr. Chester, please proceed. . . s ‘
.~ Dr. Caestir. Two, that. education of phvsicians lags well behind
the knowledge developed through-research. Unfortunately, drug com-
~ pany literature provides the major source of information for many

physicians. - IR . R

Three, the lack of adequate patient education in.their understand-
ing of diabetes and the hazards of oral hypoglycemic agents.

. - Four, the failure adequately to impress the patients with sufficient
. understanding of the importance of a-calculated isocaloric diet-and
“their failure to comply in this respect. - CL L e s

Five, the case of using oral medication compared with the:in-
jection of insulin, T St e
The UGDP study clearly. demonstrated that standarddoses: of
oral hypoglycemic agents did not effectively reduce levels of blood
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sugar over a 5-year permd» ‘These data conﬁrmed revious studles
which disclosed that the success rate in managing diabetes Wlth tol- ,
butamide at the end of 5 years was only 13 percent. = - ‘
Mr. Goroox. Dr. Chester, what precisely does the 13 perceiit repre~ ;
sent? Does it mean that in only 13 percent of ‘the cases was the tol-
butamide successful in lowering blood: su;iar at the encI of 5 yedrst'
- Dr, Crpsrer, At the'end of 5 years. There may be early Stccess if
one measures levels 0f blood sugar: This is called rimary failure.
That is, there is no. response Wmhm 1 month. Ineffect blood sugar -
levels are not at the range that one desires within that period. Then
there are secondary failures in patients who-initially appear to re-
spond. Again, this is ‘determined by levels of blood sugar.. Sub‘ﬁe-
quently, over each year there are more and more called secondary
Hailures, so that by the time the 5-year period arrlves, at least lin -
‘th1s study, only 13 percent were still respondlng. |
- Therefore, we have a drug with, limited eﬁectlveness that pro—
: gresswely loses its eﬁ'ectlveness
Mr. Gorbox. Well, there is no evidence that lowering’ blood sugar
prevents the vascular comphcatlons resultmtr from diabetes. TIs t 1at
not correct.? : o S
Dr. CHEsTER. Yes. ‘ T Caw ek
Mr. Goroox. Then, what are ‘we actually accomphshmg when We
lower blood sugar?

- Dr. Cupster. Well, we. do. accomphsh a varlety of things.: 1t the
“blood sugar level becomes excessive, then the amount of urine, salt,
et cetera, are passed ont into the urine, and the patient not only loses

tremendous amounts of water and becomes dehyc?rated but ma,y suffer
from some of the loss of the electrolytes.
. Second, continuation of poorly controlled dlabetes, again measured

. i

by levels of blood sugar, may be followed by a variety of very seriouis -

~manifestations. One is diabetic ketoacidosis, where presumably, be- -
cause of lack of insulin and other factors, large amounts of the fat
are. broken down, mobilized, converted to a number of substances
known as ketone bodies. As these substances accumulate, the patlent
‘may become unconscious. and death may follow.

There is a comparable state in which the blood sugar reaches eg—
,tremely high levels, perhaps in the range of 1,000 or above; where
‘extreme loss of water becomes critical. These patlents may become
unconscious and die w1thm a relatlve]y short perlod of tlme if nqt
treated adequately.

There is ‘also the: questlon of whether or not keeping blood sugdr
at given levels will prevent infection. This is difficult to document.
What we do know, however, is that the individual with didbetes who
develops infection, unless we treat the diabetes vigorously and simul-
&aneously treat the infection, the patlent is likely to suﬁer and mab"

1e. N
. S0, thereiare reasons to try to: reach given leVels of blood sugai‘
.The difficulty is that in general no one of us knows what ‘the optimuim
level may be. It is extremely difficult to restore the blood sugar levejn ‘
to those that supposedly normal people would carry throughout | tl:fe .
. day without. the risk of developing extremely low blood sugar or

‘hypoglycemia, whlch in turn may damage the braln and cause othepr
problems, " , ‘
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 Mr. Gorpox, Would any of the other witnesses care to comment !

~ Dr..Srus. I think that it is fair fo say that insulin ‘as we tow' ad-
" minister it to a patient, particularly one with ‘3’ high’ degree of insulin
resistance, falls far short of reproducing orifrol that

“the élegance of ¢ ]
the' normal. body, aceomplishes. So- we Rave to keep-a reServation in
our minds as to. whether, when aiid if the day corries when we:can
more precisely regulate insulin administration through “an- artificial
pancreas, multiple injections; or somé such, the results with-respect
. to vascular disease might not be. ¢ uite different. I am just arguing
against a. general attitude and nihilism that might lead to some of

the complications that Dr. Chester mentioned.’
_ Mz. Gorvox. Any other comments? =~ . i
Dr. Chester, please proceed. ©~ ~ © ST T e
“- Dr. Cumster. These data confirm previous stuidies ‘that’ disclose
that the success rate in managing diabetes with tolbutamides at the
end of 5 years was 6nly 13 percent, Relapse or' secondary’ failure is
recorded as 22 percent within 5 years. After 6 to’ 7 ‘yéars of therapy
with oral hypoglycemic agents, only 6 to 12 percent remain well con-
trolled. Yet, despite the ineffectiveness of these’ hypoglyceniic a‘%ents
and their demonstrated relationship to- increased mortality from
cardiovascular disease, these drugs are still widely: used in the treat-
ment of maturity-onset diabetes, I have noted previously the reasons
for the failure on the part of physicians and patients to Heed the
warning of the hazards and ineffectiveness of this group of ‘drugs, °
- There appear ta be three approache this problem, These include .
‘an immed1ate restriction of their use through firm warning arid Tabel-
ing via the FDA, a long-term educational process, and ‘the develop-
ment of more rigid drug testing requirements. . - e
Mr. Gorpon. May I interrupt at this point? v ‘ ' _
- Ts it your opinion that warnings.and strong labeling by the FDA
will have an effect on the use of these-drugs? L
"Dr:. Cumster. I would say yes, provided the labeling 1is. done on
the patient’s drug box or bettle. Altheugh I think it -is fair to.say
that the insert in the drug package should have these warnings, by
and large physicians.and cettainly patients do not see them. . =
Mr. Gorpon..In-the light of previous experience, do you not think
that something stronger and more dramatic might be more .effective?
. Dr, Caester.. Yes. 1 would put a label right on_the box or bottle
that the patient has, indicating that this is a hazardous drug.
Mr. GorpoN. Maybe a skull and crossbones? . L
Dr. Crmsrer. Yes. I would put on a skull and crogsbones. -
~ Mr. Gorooxn; I am kidding; by the way. Are youserious about that?
.- Dr. CrusreR: Well, something close to it. . . . .. . . ==
‘. Mer. Gorpon.. In the light of w%hat you know about these drugs, and -
.if the drug firms were-only now . seeking approval to market them,
would you approve them as being safe and e ective for the purposes
" Dr: Cupsteg. No. If they are related to the sulfonylurea greup-or -
to the biguanides, I can net see that-any modifications-in the drug or
.prolonging their half-life, or making them more potent, will resolve
-this-problem..” - ! B R N TN ot e
~ Mr. Gorpon, So, those drugs that.are now in: the NDA process,
which are now being considered by the Food and Drug Administra-
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‘tien, theighyburides, the glibenclammidesy androthersstfiyou iwouldmot
- ~approveithe ones thiatrreon thel marketnowyyou esrtainlygif Tunder-
- stand it, wouldinotapproveitheother ones. Y I
‘Iswhat adcovrect assumption? :
Dr./@urstrr:iThat is corvect. R I SERNEEIE s Eal
o LMr. Goroon: It asyouistate, ithe;oval hiypoglycemics are apotential
-+ hazardito:health, and if we arenobsure that: they areeffdctive;what
- isthesensevfusingthem? . .
-~ i Dr. Cepsirrr. Welly ithere are:people 'who;: for: we%ons:MenﬁiLahed,
- refuse to. takensilin, or are-boohandicappedito use it..But sparen-
“thetically, we have tbeen faced: with: the “handieapped: patientfor
smany ‘years before. weohad theioral agents. There: are-ways to- ad-
yministen imuiimin;theﬂshanch:cappédﬁifz’»,é'ts‘msa{&s:findﬁ:ca;téd. TR
For example; there ‘are:syringes for the administration of ‘insulin
rthat earicbe used by people with extpemely limited: vigion.: They come
‘undera variety:of trade names: Essentiall y they consist of an insulin
+syringe:in-which you-can-lock the iplunger-so that+it- cannotgobéyond -
4 given dose ) so that if & patient were bo receive 20 units of Answlin,
~for example, you could:set the pluprger at'that level; Evenwithilimitx
“visionthe patientican withdraw the insulin from the vial-and: ean’ in-
“ject it; into: the: thigh «with little rdifficulty. e T
I think the other thing thati we-muist considery-and this ds particu-
darly: true:dn Jarge-clinics such.ag ~ours, that:iwe  frequently: do| not
~have. goed. sontact fwith relatives:who mmight: berwilling to-learn; this
- ritechnique., Unfortunately, not' enowgh éffort,is made to: «do-this, The

- .practicing, physician:has an' advantage. He-often lnows the-family

wvellgtanid, I mightrstate iparenthetically, that ‘while. dn . p raetice,: this
‘was:no; problem: I wasvable tojget family members-to-learn how-to
sadminister insulin, ~ L ‘ A
wAigencies, in.our communities:ean: often; provide such-help./Fom ex-
Laajrgpi‘e, wehave o' Visiting Nuvse idgsociation! in Gl@velﬂmd«bhatm‘ﬂl‘
perform such servige. . T o g
Mr.. ‘Gerpon. 'What puzzles: me: is.if these drugs are harmful! to
- nonhandieapped people, aren’t, they equally harmful.to people who
~are handioappedeor hlind?¢ - © T © T FEEEAT
- Dr.Cunsenr. Yes, they are,and L wouldssay ithatanyf time Ave use
‘them, there is a calculated risk. The patient and thewzﬁa»mily'?ﬁh@u&ldybe ‘
aware.of thismisk. = R R S TR ST Y
. "Mr..Goempox. +In rother iwords,beirig - handieapped or being blind
does not, makeyou imimune. to the-risks. TS S
. Dr. Gueszer.! That iscorrect. . . . v |
. Mr. Goroox. Doctor, go ahead. . It R e d
~Dr. Crpsrer..Recommendations: One -Immediate warning to all
évggxhysigiansf,‘~af:§'the hazavds by, a bulletin from.the FDA. stating the
following: . (a) (A suitably -ealonlated isocaleric, idiet .serves «as the
cornerstone Jor the treatment.of-maturity.onsetsdiabetes;. (b ) it~
strial of dietary manggement for several weaks should. be,insti-

Af adequaterlevels
« m ) 3

lood. sugar cannot, be-obtained

nee of isymptows, assosiated. with
uted ; 1(d)-the.oral hypoagly-

1l ghould berused,

t, with .eautionronly
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" under the following circumstances: One; If the patient is handi-
capped by serious visual loss or other physically incapacitating dis-
orders; and two, if the patient refuses to use insulin. - TR

The drug companies should be required to include the above facts
on the package inserts of medication, despite the fact that physicians
infrequently read them. Some method of identifying these medica-
tions as hazardous must be developed for patient protection.

Two: Long-term educational effort. Medical school educators, clini-
cians who care for patients in university and community hospitals
“must emphasize the facts known about these drugs to medical stu:

dents, house officers, and physicians ‘in practice. Efforts should be
made to reach the last mentioned through post-graduate courses and
the development of self-educational units in an attempt to
_more reliable and scientifically based information to counter-
biased and often inaccurate statements issued by pharmaceu-
mpanies and the throw away pseudomedical periodicals.
‘vital step in the educational process is the need to encourage and
_‘support the young investigator. Greater availability of research and
"“training grants through the National Institutes of Health or other

Government agencies should be-encouraged. For, it is through the
development of such investigators and teachers that the many prob-
lems related to diabetes may be resolved. AR e
 Three: Adequate long-term trials before drugs are released for use.
Most drugs, and this applies to the oral hypoglycemic agents, were
initially tested for their ability to lower levels of blood sugar in
_animals. Search for toxicity was made as well. These studies were
‘short in duration. After short-term trials in man were made by able
investigators and clinicians, the drugs were released. Subsequent
long-term studies of these drugs were retrospective and dealt only
{ith their ability to alter levels of blood sugar and lipids. The UGDP
study was the first well-controlled prospective study and was designed
to determine the role of these drugs in the development of vascular
disease. Thus, many years ‘elapsed before ‘medications, which were
commonly used, were found to be hazardous to health and to possess
very limited effectiveness. Standards for long-term studies must be
developed by the FDA to insure adequate clinical trials of drugs be-
fore their release. s O
The steps indicated above are likely to be met with severe outery

and resistance by pharmaceutical companies and scientists and clini-
~ cians who do not accept the conclusions of the UGDP study. Con-

tinued support of the medical societies, particularly the American
Diabetes Association, would be essential. =~ . :

" Restriction in the use of the oral hypoglycemic agénts would sig-

nificantly alter modes of care for the patient with diabetes. To begin,
it would needfully provide a great emphasis on the importance of
"dietary management. In many instancés with adherence to, diet, ade-
_quate reduction of blood sugar and removal of symptoms would fol-
low. Physicians or their assistants ‘would have to instruct patients in
the use of insulin when diet alane did not suffice. Thus, more teach-
ing would be needed; for each patient. Perhaps more teaching re-
‘Tated to mechanisris’ involved in ‘the production of the diséase, the

need for preventing infection, ‘manifestations of hypoglycemia, and
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other measures would be, taught. as well. Since the cost-of insulin is
. considerably less per patient than oral hypoglycemic agents, t lere
would be a decrease in total cost. Sl e R
° The issue of the clinical use of research information. is gxgmphﬁed
by the mixed reception of the results and recommendations of the
"UGDP study. Why, one may ask, are there delays in the trans-
mission of research data to it§ clinical applications? =~ ¢ %
- There are several reasons: One: Early research data, may be pre- -
sented initially to select groups in research societies and published in
journals wh‘ici are read by only highly trained specialists. In addi-
tion, most articles are not published for at least 6 morths after they
have been submitted. Two: Further delay occurs because of the‘néed
for clinical testing. Three: When the information is finally released,
there are varying degrees of receptivity and understanding. Here we
deal with a number of variables which include initial training and .
continuing education of physicians. Medical educators, both basic
sclentists and clinicians, and medical societies must play an important
role in narrowing the gap between delivery of research information
and its clinical-application.” R S 3
‘Corrective measures in this regard are most likely to be effsctive if
medical students, fellows, and house officers in training are ade-
quately prepared to receive and evaluate research data. This requires
improvement in the teaching of:basic science, biostatistics, and clini-
cal pharmacology during medical school and postgraduate \trainiqlg
programs. As a teacher of students and physicians in training dur- -
g their formative years, one is aware of the need to. stimulate the@
to share in the joy of learning. Such an effect develops and fosters
intellectual curiosity, critical thinking, and the self-diseipline re-
quired for continued: intellectual development throughout their ca-
reers. R P R LRI I .
- During' their. period of formal training, they will: recognize the
need to continue their-education once they embark upon their careers
as practitioners. Reading current literature, attending medical meet-
ings, utilization of self-educational material, and attending specific
postgraduate courses. are effective approaches. Physicians should be
urged, if practicing in_ groups; to ‘exchange -information and. idess
with peers. Journal clubs and conferences could be developed. As a

“ former practitioner, T found that becoming a part-time teacher at a

university affiliated hospital was an excellent learning experience and
a considerable stimulus to encourage my own intellectual. develop-
ment. Medical schools should encourage suitably trained physicians to
participate in clinical teaching. ' . B S R I RN

The task of communicating with the well-established practitioner is
more difficult. Those who are well trained in various: major:specialitieg
generally keep abreast of new developments in their area of interest
and expertise through 'many of the educational methods previously
mentioned. Unfortunately, there is another group of physicians who,
because they. are either overworked or:inadequately. trained, find or

" take'little time to read or attend educational meetings, and rely upon

- illsinformed pharmaceutical icompany -representatives. and 1nedical
“throwaways for .th;eirf seurces. of information. Many of them. observe
that because of their lack-of.scientific baekground ahd,mefmfemendfqnsﬁ ;

I
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burst of new information ‘that ‘they cammot understand and profit
$rom current mmedhes) Jiterature. They are thus poorly prepared to
“accept new research data which areclinically @ licadile. As.a wor
wilt, they are not eguipped. to be erities] of some.of the claims by drug
eompanies of the effectiveness of warious “forms of therapy. .- :
Tt is difficult “for me ‘to envision major. corrective  mieasures for-
this group. Obviously -they should be -urged to atbend postgraduate
courses in which efforts would be made to bring' them abreast of cur-
rent understanding of disease and:therapy. The Academy of General
Practice has mads eforts to promote sach .courses. Medical schools,
 medical societies at local and national levels must share in this edu-
cational process. = Lo
. Thenk you. = ,

‘Mr. Goroox. Thank you very much, Dr. Chester. o
“There is-one more question T would like to ask you, but T think I
shall save it For hater because I think that the four-of you may wish
to discuss it. The mext-question is: Flaveyou read the proposed label-
ing and what are your comments on it?¢. ~

But T shall waif, and maybe we.can talk =bout it as.a group.
Dr. Felig, would you please give your statement ? e

BTATEMENT OF PHILIP FPELIG, M.D., PROFESSOR AND VICE CHAIR-
MAN, DEPARTVENT OF TNTERNAL MEDICINE, YALE UNIVER-
SITY ‘SCHOOL OF MEDICINE S |

Dr. Frore. T am pleased to have this opportunity to- articipate in
these hearingson the oral hypoglycemic drugs. Over5 years have mow
elapsed sinoe-the initidl presentation of the | ndings ofthe University
Group Diabetes Program indicating an inereased risk of death ‘from
cardiovascular disease’in patients treated with tolbutamide or phien-
formin. ‘Since that time, there has been considerable debate and con-
* troversy-in the mediocal profession as to the validity of these findings

and their implications with respect to the treatment of diabetic
patients. Eo ' o :
My diseussion will focus on ‘the following areas: One, those aspects
of the pharmacology and :c¢linical wpplications ‘of ‘the oral hypogly-
cernic agents in which there is fairly uniform agresment -among pro- .
ponetits’ as well .as opponent «of the UGDP: study;:two, the impact.
which the fiudings of the TGDP study have had on'medical practice;
and ‘three, the mechanisms by which the prescribing shabits of physi-
diansmaybealtered. s ~
_ Virtually all experts in the field of -diabetes agree that the oral
hypoglycemic’ agents are drugs-of convenience. They are convenient
because ‘they may- be taken orally as -opposed to the injections -of
imsulin. Move importattly, they are coxvenient beoause they do not
require 'the welf-discipline and eompliance iinherent’ in n aveight-
reducing -distary regimen. In tontrast to the effects iof fnsulin dnithe
patient with diabetic -coma, the oral Frypoglycetiic agents are nob
lifesaving drugs. Furthermore, no convincing revidence ‘is dvailable
which indicates that regulation of blood sugar by oral agents rebards
or prevetnts ‘the long:iterm degenerative compliestions of disbetes
. which ey effect the ayes, kitlney, or nervous systern, ool L
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Me. Gorporr. You say that there is-no eonvincing evidemee that con-
trolling: blood: sagar prevents or retards:the vaseular complications
resulting from diabetes. - R ' .
* T that case,.then,iis there any sense in wsing drugs that are harm-
ful-to-accomplish something that we don’t kwow is helpfuld |

- Dr. Fizio. Patients may derive some benefit from. oral agents by
virtue of their effects on the acute or short-term consequences of the
high blood sugar. When: the:blood sugar rises to the peint.of causing
exegssive urination, as Dr. €hester has indicated, the. depletion of
certain essential body minerals, electrolytes, is harmful. In that cir- =
cumstance, there-are patients who, because of their total unwilling-
ness to use insulin, could benefit from the oral drugs in the sense that
they eould have symptomatic relief. So, im: that shert-term or limited
sense, one could: ascribe a. therapeutic benefit. from these drugs.
Whether or not that outweighs the consequence or the potential risk
is something that is the essence of glinical judgment.. o

Mr. Gorvox. We have asked Dr. Jolin Davidson, who. is director
of the diabeties clinic in Atlanta, Ga.; what. percentage of the people
using these drugs should adtually be using them. He, stated that
maybe 1 percent of the people who are using them should be using
them ; or;. 99 percent should not be using them. We asked Dr. Bradiey
who is one of the proponents of the use of this drug—or at least
so he seems to be-—the same question. He said that about 80 percent
of the people who. were using them: should not be using them: Then
I asked Dr. Winegrad. the same question on the telephene, and he
estimated about 90 percent of the.people. So; you. see, you have from
80 percent to 99 pereent of those who ave using them'that should
not be using them. TR S e

Would you. gentlemen care to make any estimates, given your
experience, given the fact that maybe 114 million people are using
these drugs? R ‘ ‘ :

Dr. Feue. I am firmly convineed that there is overutilization, and
we think that. the: figure of 80 percent represents a very conserva-
tive estimate of overutilization. We estimate that. probably somewhere:
im the meighborheood of 90 percent should be. treated with means:
‘other than the oral agents. : T

Mr. Gorbon. Would the others agree with you? = .-

Dr. Cussrer. L would. -~ - R e

. Dr. Larxer. I would think 90 pevcent, or move. . = . - i
- Dr. Sims. I think it is a. game of selecting a figure, But it is worth:
emphasizing that, if thexe is a minute percent in which, the drug
is indicated and the drugs are allowed to.remain on the .market for
‘that reason, the realities are that itwill continue to be used on many
more patients. I believe it is for that reason that the FDA and others:
have to play an active role in education, as was emphasized at the
hearing yesterday. . S et e RIS SENIEE

Mz, Goroox. Dr. Felig, please proceed.. ... ... . ... o

- DPr. Fruze. 1t s thus clear, I think, from what the other experts -
here have. said, as well as from what is generally recognized, that:
these. drugs are useful in & very limited number of patients awith:
adult-onset diabetes; namely, those with sympteoms due to an -ele-
vated: blood. sugar in whom dietary measures have failed gnd in
.- whom insulin-is impractical or refused by the patient. While some

i
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experts would inclide patients with an elevated blood sugar who are
asymptomatie, ‘there' is “aniversal- agréement- that “these  drugs: are
- overprescribed in the United States. ' « e
All of ‘the aliove wis in fact well recognized before: the UGDP
study wals' reported. The effect 'of the UGDP has been to add evi-
dence''of “a ‘telationship between oral agents and increased cardio-
vascularifortality. This relationship has been considered conclusive
by sotne, ‘peérsuasive by others, and at the least possible by all, in-
cluding’ the most severe critics of the UGDP. Given the fact that:
One, théss agents are drugs of convenience; two, they are overpre- .
scribed; three, they may increase cardiovascular mortality ; and four,
that the practice of medicine is usually governed by the axiom
«Primum ‘non nocere”—%“above all, do no harm”—one ‘may question
whether the findings of the UGDP study have resulted in a change
in the clinical treatment of diabetes. Unfortunately, the answer is
very definitely no. The most recently available data reveal that the
total preseriptions for oral hypoglycemic agents increased 5.5 per-
cent between 1972 and 1973. This represents a total of over 19 mil-
lion prescriptions costing over $100 miillion and involving over 113
million patients. R e ‘ :
Mr. Goroox. Can you explain why the use of these drugs has in-
creased in the face of the known results of recent studies—human

and animal—that show that these drugs are harmful? g

Dr. Fruie. T think it is difficult for me: to assign 'a specific factor
or factors. I think that what we are dealing with has been an over-
ridding tendency to use a convenient method which both the physi-
cian and the patient are likely to be more willing to tolerate or to
follow. In addition, we have the influence of a'very vocal group which
has beeén so severely critical of the UGDP that the effect has been to
totally mute-any of their own concerns regarding the overprescription
of these drugs. So, I think what we have is the practicing physician
faced with a choice between different methods, one of which is more
convenient than others; and, he is being bombarded with informa--
tion that could be reassuring regarding his convenient method be-
cause-the data suggesting that this' may be hazardous is constantly
being attacked. P \ o ' ‘

Mr. Goroon. How about advertising? , '

Dr. Fere. I think when we talk about the data being attacked, it
becomes difficult to separate the constant criticism of the UGDP by
‘those who attack it from a seemingly scientific viewpoint and fail
to point out that it is overprescribed on the one hand, from those who
are actually advertising the drugs. Given the profusion of literature
to which the physician is subjected, much of which is not really scien-
tific but a pseudoscience, one can appreciate the quandary of the prac-
ticing: physician. He may not have the opportunity or perhaps does
not avail himself of a more dispassionate form of instruction, so as to
make adequate or appropriate decisions. ‘ ‘

Sinee all-agree that these agents are overprescribed and, at the
least, possibly toxic, it is apparent that the experts in the field of
diabetes have. failed to appropriately influence the clinical manage-
ment of this-disorder, To rectify this situation, I would propose the
following: .~ = U0 IR R S



. : |
COMPETIIIVE PROBLEMS IN THE DRUG INDUSTRY 13321 -
of the UGDP study
stateriient in which |
viction in the bse

~One: Leading’ propongntsf,,,a,_s:;,WQL a8 ,fcl;itics;
- should meet: for.the purpos Y bl
 the. primacy of diet and the

of oral hypoglycemic. agents is clearly spelled ou
Mr. Gorpon. What kind of a joint statement? .~ .
‘To.whom woulditbe directed ? .~~~ "~ .~ = o e
- Dr.-Fere. T think we have witnessed, now, for the last 5 years,
" since: the report of the. UGDP study, that physicidiis’ who. had b%en
very critical of this have tended to band togethe and release ‘state-
ments _as the Committce for the Care of the Disbetic Pati
et cetera, This group, I think, would be one wh s 30 clearly ide
tified as critical of the UGDP, that I would hope they would be p:
of a joint statement together with other individuals who have been
proponents of the UGDP, or who have not attacked it, so as to
~ dome_to some joint statement regarding the overall situations in
" which these agents should be prescribed. L .
Tt is interesting that in the criticism of the UGDP, the severe
‘eritics do not generally raise an argument as to the situations!in
‘which the drug is indicated, but restrict their argument to the ques-
tion of whether there is absolutely incontrovertible ‘data that- these
agents will be harmful. They should in fact be addressing themselyes -
‘to the facts before us; namely, that we have a situation in this country
in which a potentially toxic drug is being widely overprescribed. 1f
one assumes to be,or in"any way is willing to be called an expert in the
field, he has a responsibility which goes with that designation ; namely,
“to influence the prescribing habits and over-all practice of medicine
~ by his colleagues. I think this is where the field of diabetes has been
remiss, and in particular those who have been critical of the UGDP. -
They have failed, as I think all medicine has failed, to rectify a situa-
- tion which all agree isnot optimal from the standpoint of the patient.
Mr. Gorvon. When Dr. Bradley testified here, he acknowledged that -
these drugs are vastly overused. I do not know whether he used the
word vastly, but T am putting that in. . : o _
" Nevertheless; it appears that in his attacks on the UGDP study, he
essentially promoting the use of these drugs. N B
 TIs that a correct conclusion from what you have stated ? |
Dr. Friie. I would think that any group or statement that tend
to accentuate the criticism of the UGDP and is not accompanied at the
same time at least by an equally forcible statement indicating that
" these drugs are oveiprescribed, will have the effect of perpetuating
" the use of the agents; or, probably more likely, they would promote

|
¥
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" their utilization. - - N

So, it beeomes very-difficult to divorce ‘cdmmeréts from such crities
of.the UGDY from an.eflect ‘which is very similar to that Whi(“zh ‘

would occur ‘with a drug. promotional type of statement. L
Mr. Goroon. I conclude from what you state—and I ask you if
this is a valid conclusion—that it is really the responsibility of the
critics of the UGDP . to insure that there is some rectification in
~ preseribing habits of physicians today. ‘ ‘>
Dr. Ferie, I think it is the responsibility of all experts in the field. -
That responsibility becomes that much more manifest and incumbent

s
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. Dr. Larnzr. This would, I think, present a difficult choice situa--
tion, I mean, what would you do with—all dfugs are potentially
toxic, and what would you do in the case of digitalis where— - =

‘Mr. Gorpon. But the benefits may outweigh the risks. It may be
 toxic, but the numerator representing the benefits is such that for the

' }I)unposgs,claimgd?,‘ dig '}t}'al'is}}%g i'a favorable ratio. Now, for these drugs,

do.not ,know,ﬁCling‘cltmy,ci’n’, as you know, is'on the line. These drugs
is;re vastly overused. Some drugs may not be vastly overused. I do not

now. R . » T : : R

Dr. Sims?

Dr. Snus. T think it would be more consistent with the whole idea,

‘of peer review, which is prominent today, to have a physician simply . =

justify in the record use of the particular agent under the circum-
- stances. I am reminded of an informed consent form ‘that appeared

in Science, years ago, by Greenberg, I think it was, for a hernia op-

eration. He listed all of the possible, horrible things that could
happen, and indicated it would have to be signed by the patient’s
lawyer and mother-in-law as well. I believe that if informed con-
senf was required for everything, we would end up in a- difficult
situation. : L g ' '

Mr. Goroox. Dr. Felig, would you proceed ?

Dr. Feuie. There has been much discussion in the lay press ‘and
medical journals of the need to maintain the physician’s freedom of:
choice in the treatment of his or her patients. I believe that our
overriding concern as physicians is to do no harm. As experts in
the field of diabetes, our primary obligation should be to improve
the lot of our patients by influencing current treatment practices

rather than perpetuating a situation which is at the least wasteful
and at worst causing an unnecessary shortening of lifespan in adult-
onset diabetics. = ' , o ' ’

Mr. Goroox. Thank you very much. P

Dr. Larner, would you proceed with your statement?

STATEMENT OF JOSEPH LARNER, M.D., PH. D, PROFESSOR AND
'CHAIRMAN, DEPARTMENT OF PHARMACOLOGY, AND DIRECTOR
~ OF THE DIABETES 'AND ENDOCRINOLOGY CENTER, UNIVERSITY

OF VIRGINIA SCHOOL OF MEDICINE o
Dr. Larner. T am responding to five points which Senator Nelson
wrote in his letter of June 19, as follows: Point number one, the
~proper labeling of the oral hypoglycemic drugs in the light of the
studies recently conducted with these drugs. Fov

 Having reviewed the literature, I have come to the following
conclusion which is quoted from chapter 71, written by myself and
~ R. C. Haynes, Jr., of a standard textbook in pharmacology, Goodman
and Gilman’s textbook, fifth edition, to appear in September 1975.

“The sulfonylureas' should be used only in subjects with diabetes of the
maturity-onset type who cannot be treated with diet ‘alone or who ‘are un-
willing ‘or unable to take insulin if weight reduction and dietary control fail.
The physician must realize that he is. using these agents only to control
symptoms associated with hyperglycemia and that dietary control with or with-
out insulin is more effective for this purpose. B R
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The major complications and life-threatening disorders: associated
“withdiabetes are heart disease, kidney disease, blindness,.and limb
gangrene, There is no evidence that sulfonylureas ameliorate or. pre-
vent these disorders. While in'many instances in medicine the physi-
cian must prescribe for-overt symptoms, we all prefer to correct the
inderlying problem’ if possible. Unfortunately, this.is not presently
possible with diabetes without additional basic and clinical investiga-
_tion. There is no evidence that sulfonylureas will assist in the undg‘lw
lying problem. Since these agents would appear to relieve primarily
‘the symptoms of hypoglycemia, one should restrict their use until
less costly and perhaps safer measures have been used—diet with or
without 1nsulin. L : , e s
For this reason, I feel that there should be stronger labeling of
the oral hypoglycemic drugs in the package insert. With regard to
the nature of the labeling, I feel that the stronger 1972 FDA draft
is preferable to the .weaker 1974 draft for the reasons just dis-
cussed. ‘ , ' S » ‘ cod
- Mr. Goroown. Dr. Larner, this is a question actually for the pa‘pel
-rﬁ‘ther than for you alone, but I would like you to take the lead, in
this. o ; ; R : < : ' Co
Yesterday the Commissioner of the Food-and Drug Administra-
tion acknowledged that phenformin has even a more unfavorable
benefit to risk ratio-than the other oral hypoglycemics. In an artigle’
that appeared in Controversy in Internal -Medicine Dr. Albert
Winegrad and two others wrote that the biguanides have no role lin
the treatment of diabetes mellitus, In addition, the Director of the
Bureau of Drugs, Dr. Crout, yesterday could see no justification for
this drug to be on the market. That’s phenformin, = - o
" How do you feel about this? . »
Do you find any medical justification for that particular drug to
‘be on the market? o T i
Dr. Larner. Well, T would generally agree that probably there is
‘no—at the present time—medical indication for phenformin that I'can
‘think of, That would be-my feeling. S SRR P
Iﬁionot see any justification for phenformin being prescribed
Mr. Gorbon. Dr. Chester? - : - TR &
Dr. Caisrer. I would agree. It is not only hazardous; but it is al-
‘most totally ineffective. -~ - . o SN
Mr. GorooN. Dr. Sims? - 0 e o SRR T
- Dr. Smms. I think that first of all ‘we ought. to speak specifically
about phenformin and not the biguanides as'a group.: - B
- Mr. ‘Gornow. I am talking“about: phenformin, which. is the only
‘biguanide on the market now."~ .: = _— ot
" Dr. Stms. There is a tendency to condemn the whole. group. Phen-
- formin-does some very interesting things and some of them resemble
the effects of exercise lowering insulin, and whatnot. Further re-
-séarch may develop new drugs of this.class which will do what one
wants without the side reactions. So, I would not say that it should
be a blanket condemnation of all of that type.of drug. But, on the
-other hand, my own feeling about..phenformin is that the,labeling
should be shortened to four words: Not for internal use. I

o
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_ Mr. Gorbow. Tn other words, take it oft the market.

Dr. Srme. Right. e '
“ Mr. Gorvox, Dr. Pelig? Sy : o

Dr. Frure, 1 agree with the other speakers. The usefulness of
phenformin is extremely limited, if it exists at ail. T think there is
no question that the risks exoved those that we have with any oether
form of antidiabetic treatment. 1 do not think it would be any loss
¥ this were removed from the market. ; e -
' Mr. Goroox. And you agree with Dr. Cront that the drug should
e removed from the market-is that corvect? . : : ~

Dr. Frize. 1 agroe with its extremely limited usefulness. -

Mr. Gorpon. Would the record show that four witnesses agree with
Dr. Crout. ‘ =

Dr. Larner, please proceed with your statement. o

Dr. Tarner. Two, the effect of these studies on medieal practice.

To my knowledge these studies have had a variety of effects on
medical practice. The total utilization of this group of agents, how-
ever, has not seemed to change mueh. For example, when the resnlts

of the studies were initially announced, some: physicians changed ..

their patients to other sulfonylurea analogs not realizing that the
fundamental pharmaeology should be -quite similar to the drugs
studied. This ebviously demonstrates the need for additional post-
graduate training and education of some of the medical eommunity.
ome physicians accepted thie results of the study and some ques-
tioned the design and contrel nature of the experiment. This. con-
troversy has undoubtedly been apparemt to this committes. On the
whole, these studies indicatk that the use of oral hypoglycemic
agents should be limited to'the small percentage of patients with
diabetes for whom other therapies have prowven mnpossible to carry
out. ' » ' :
" Three, the availability of scientific evidence, if any, which demon-
strates the benefits of oral hypoglycemies. ' '

1 know of no evidence that directly demonstrates that the oral
hypoglycemies are life-saving or life-prolonging-in-the therapy-of
diabetic patients. :

The major therapeutic problem in diabetes is no longer the acute
ketoacidosis which used to be the cause of ‘death before the intro-
“duction of insulin. Rather, it is the long term or chronic vaseular
_complications of the disease. In other words, the major problem
now is the well recognized thickening and other damage to the
blood vessels throughout the body leading to kidney disease, heart
disease, blindness, and gangrene in the limbs. We still ‘do not
‘know the amswer to the following fundamental question, “If the
blood glucose level in the diabetic patient could be controlled
.as precisely as that of a nondiabetic through the use of an insulin
_ delivery system vet to be developed, would there still be vascular
complications?” In other words, we are dealing with' a situation.
“here, where there'is a fluctuation as a result of three.meals per day
of the amount of insulin delivered from—in & very regulated man-
‘mer, and, to date, we have not been able to duplicate this situation
in the diabetic patient, such as it exists in the normal. And the
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question is if we tould duplicate it theoretically, could we prevent
the vascular complications. ‘ - e ‘\
The second part to this is; alternatively, is there some factor or
factors involved other than proper insulin delivery which leads to -
these harmful effects on the blood vessels? Basic and clinical investi-
gators are working on this question with respect to insulin at present.
~ Mr. (torpox. Can you give us some more information about the
kinds of research being conducted in this area? - e
- Dr. Lisrneg, Yes, very simply, for example, the question that is
now being investigated in diabetic humans is whether to return to
the early methods of therapy, using several injections of rapidly
acting insulin, for example three injections of the rapidly acting
insulin, coordinated with meals, leads to a better situation with
regard to the prevention of thickening of the blood vessels and the
vasoular complications. : . ‘ i
‘In other ‘words, biopsy studies are being done to investigate
~ whether an insulin delivery system of three injections or multiple -
 injections of rapidly acting insulin, rather than a single injection
or several injections, or slower acting insulin are more effective in
preventing the vascular complications than the therapy with long-
acting insulins. T ghe o
*Now, this type of questioning is being done in humans and
analogous and even more sophisticated experiments are being done
in animal systems. So, my point is, we don’t yet have the answer
to that question with insulin. And, insulin is itself a direct hormone
replacement therapy. And. for this reason, if we don’t have -ﬁhe
answer with insulin yet, we certainly don’t have the answer with
the sulfonylurea drugs. : N T e
- 'What we need is accelerated research im this area to answer this
question. Fortunately, we have enough information now to be able
to phrase the question in a sound way as an either/or type of ques-
tion. Bither it is the insulin delivery system, or it is not. And we
should be able to get & yes/no answer on this situation. Until we
do, we can’t go forth, in terms of other applications, until we under-
stand’ the theory. T TR
For this reason, I feel there is no direct evidence that these oral

agents are beneficial, that is, in the sense of life saving or life
preserving. e ‘ ‘

~ Mr. Goroon. You seem to emphasize “directly.” Is there any indi-
rect evidence, whatever that means? S
- Dr. Larnzr. Neither direct or indirect. I didn’t mean to distinguish
between them. , e A : .

Numbet four, the problems of translating the results of basic re-

search developed by medical scientists to the practice of medicine.
_This is a very broad question, and we could spend a great deal of
time discussing it. Briefly, I am of the opinion that scientists today
are more aware than ever before of the impertance of applying
their fundamental studies to the practice of medicine. . 1
 For example, in my own field, pharmacology, there has been a
strong development in the area of clinical pharmacology which ad-
-dresses itself to this problem : Namely, the application of fundamental
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laboratory findings to the patient in order to understand and treat
the disease process. . L IR S
~ For example, the sulfonylureas have been used clinically for about
90 years, yet a great deal of information Tegarding these compounds
is still lacking. The metabolism of these compounds in patients and
their precise mechanism of action are still very poorly known. These
have been complicated problems and require additional studies in
both animal systems as well as patients. ' : ; '

Scientists are very interested in coordinating such diverse efforts
and studies. I feel that clinical research work in this area should
be further nurtured, but that it must be balanced by a broad base
in fundamental animal research as well. : :

And other aspects of the subject which you think might be helpful
to the subcommittee. BRUS : EEETTEE e ;
T feel strongly that the time has come in terms of the oral hypo-
_glycemic agents to restudy their efforts in animals and patients. It

1s my feeling that since recent animal studies are proving ‘of con-
siderable interest in terms of the actions of these drugs on organs
such as the heart, adrenal glands, and liver, it would be wise to re-
study these compounds in animal systems ' during the time their
clinidal use is reevaluated in order to see whether we can gain an
understanding of the mechanism of the cardiovascular deaths or
even reproduce them in animals, ‘ ’ S
Here I note with particular interest two recent pieces of data in
‘animals: One, the summary statement of the work of Wissler et al.
which states that in rhesus monkey fed an average American diet for
74 weeks containing 20 milligrams per kilogram tolbutamide, there
were present in the coronary arteries two times more frequent and
three times more severe atheromatous changes than in the coronary
arteries of control monkeys; two, the work of Hsu et al. from our
Department of Pharmacology at Virginia which demonstrates that in
heart, adrenal medulla, and other organs, sulfonylureas inhibited cate-
cholamine release from the nerve endings of the antonomic nerves.
Thus the function of the autonomic nervous system, which provides
the involuntary control for many of the organs of the body, is sig-
nificantly influenced by these drugs. ’ R y'
Therefore, I feel that it is time to caution physicians about the
use of these drugs, and to restudy them in the clinical and basic
laboratory much more extensively. ? ' ‘
Mr. Goroox. Dr. Larner, thank you very much.. - ‘ ‘
With respect to the Wissler study in rhesus monkeys, what con-
clusions can be drawn from this for humans? = = - et
~ Dr. Larxer. Well, T think, the obvious warning can be put on
that these may be potentially harmful drugs, that they may affect
selectively, the coronary arteries, that these changes in the artery,
‘may lead to malfunction and difficulty in the heart. & A
T think the warning is obvious. I think that more studies need to
be done, both of anatomical nature, and of a functional nature.

These studies reported here were of an anatomical nature, in ‘which

‘the structural changes were pointed out. And T think they must also
be accompanied by studies in which the function of the heart is also
studied, so that we will have some more information.
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But T definitely think that, since these were done in primates, a
species which is closer to human species than' the rodents and so"
forth; they definitely should be taken seriously and considered

~seriously. o ' S AR R e P

' Mr. Gorpon. Thank you very much. S R

- Dr. Sims, would you proceed with your statement? *' IO
 STATEMENT OF ETHAN A. H. SIMS, M.D., PROFESSOR OF MEDICINE,

. COLLEGE OF MEDICINE, UNIVERSITY OF VERMONT, BURLING-

TON, VT2 : e

Dr. Smms. Mr. Gordon and members of the committee a ritual
of hornblowing seems to be in order at the beginning of these state-
- ments, so I will mention that I have had experience with a number

of diabetic patients over a considerable period at Yale New Haven
Hospital and in Vermont, though not as many as has Dr. ,Cheste_r.
1 am a member of the workshop on obesity of the National Dia-
‘betes Commission and of the advisory and editorial group for the
Fogarty International Center conferences on obesity. The background
of a lot that I have to say is contained in the volume from the cen-
ters based on the last conference, which is to be released this summer
by the Government Printing Office. I do. not claim to be an expert
‘in anything except in our research work persuading volunteers to
gain weight. ... : o S
- I would like to acknowledge a major contribution to my written
statement of .my wife Dorothea, who is a Fellow in Health Care
of the Radcliffe Institute, and is working on diabetes education, and
also of my son Nat, who has been writing a history of the UGDP
as his undergraduate thesis at Harvard. They have both been- dgf;ig‘
their best to educate me.. .. S o - e,
I have included a brief summary at the beginning of my writte)
statement, but instead of that I will read a restatement of some, o
‘the points which I believe should be emphasized. To my knowledge
. they have not been emphasized at these hearings before.
I would like just to list the main points, which I want to be sure

_to get over. To my knowledge, they have not been emphasized in -
these hearings previously. ‘ oo b e e L
One: Obesity is now recognized as a factor predisposing. to non-
insulin dependent diabetes in those who are genetically susceptible.
Untreated obesity. represents. a long-term risk in relation to cardio-
vascular and also other diseases. Lol o
. Two: Insulin, in addition to its well-known action. of lowering
blood sugar, s a hormone which promotes the deposition of fat,
Three: The intense preoccupation with one aspect of the UGDP,
the cardiovascular mortality, and the accompanying sometimes acri-
monious debate has blurred our perception of the faet that at least
50 percent of the maturity onset diabetes in the study were.over-
weight and underexerecised and that both the sulfonylureas and insu-
lin work to make them fatter. This is a threat to their well-being,

1 See prebared. stat-eméhf,;page 13676! % . ¢ L n e
B: tDol;i 1\S¢[1m:°n\ sabbatical leave at the Endocrine Division Tufts-N. B. Medical Center,
O TIA8R ! T I P R N U
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and it incredses a well estabiished 1isk fctor Por datdibvaktnlar and
0%@?.5@5@5‘5@# T s o A T Sy ,
Mr. Gorpox. Dr. Siiis, can Fou explaifi how both insulis and the
oral hypoglycemics promote obesity? You have just said that they
- do, is that right? . o RO
Dr. Srms. Even in small amduiits instlin uits off the réléase of
fatty acids from the fat deposits in. both .experimental and_spon-
taneous obesify. Hy providig skesss insilin, either by mijection or
by giving “éuﬂ%ﬁ%ﬂ\‘ﬁ‘g%s Hhich sfitmilabe inswlin releisd, wéight giin
is enhanced. I will go into this in alfew minutes in a bit fiove detail.
NVith all Que,,n@_s,]_%{ect to Dr. Max Miller, who is here today in the

audience, I w suld Tike to say that the tresitmefit oftions selected fot the
TGP, which represented the prevaiting obitons of 1060, ate but of
date now.. %h&y do hot include éxercise or fritehsive educdtiot, or
everal other néewer methods of minagemetit, some of which can

i

y reverss the ovett diabetic staté, U
fhist concltide that neither stifonylurehs, sihce they iderédse
etvetion of ihsulit, not insulint itsel? are indicatéd for the treat-
ent of the overweight dnd T emphasize over®wdight, matirity-
onget didpetic. o R L
~ Fotit: Mueh of the “‘fo*l?gflémM‘&ﬁaﬁxgﬁﬂiﬁféﬁﬁét~é1~‘im@*«t;}esyis' i domge-
fusitge ot our Américin afftient post-World War ¥ Tifestyle. Adter-
g this My frequetitly reverse the didbetic staté, wheieas prolofiged
use, of the sulfonylureas will not. :
Trive: Kxercise or increased level of pliysical activity is & Hieans
off prevention ahd tredtment which has been sidly ighoted at these
savings. T suggedt that Whetiever diet is nientiofied, as in the pro-
o3l pacihge Tabeling for the oral ageiits, it should be as diet and
sxoroise of diet ard ircetised pliysichl detivity. Thid 1s Beckuse otlé is
alway  dealing with both the input and alst thé eftePpy outpit
dide ‘of thié ptoblént Wher Working Wwith the "‘él’i?bé‘tiﬁ ipatieht.
- Alfter g‘i%iﬁ(’i“‘ﬁﬁié Bitst ottline, T would now likke o elaboriite & bit.

o~

" Diabéles mcurs in two forths: First of ‘41l thére i8 the itisulin
lacking, lean, litthggty type of ‘diabetic, usually young; the second
i% tHe Hon-insalin-dependetit type, typical of the majority of the 115
fillich people receiving oval agéiits toddy. They dre usually over-
weight—b3 percent of those in the UGDP Atere over 98 percent
4&4{3,8% ‘focepted tiotiial weighit. And T think, Dr. Chester, did you
ﬁgggiye s a Hitte of 80 petesiit ovérweight in Fotr Cleveland

_In this ﬁnon-insulinfdegjendentf there i ‘a roéistinice to the adtlon
ot ‘i‘r‘ifﬁﬁn‘%f Both ri€ele and the fat. The insulin in the bleod is

actually inctélised, but it is ithdbquate in the Tice of the resistince
for the normdl métabolid of f60d. This produces & stress oh the
phitterédtic jslets, which fiay ultithdtely be followed by failiire 'and
créiv‘éiogm,éﬁtdf ihstilin=depéhdeitt diabétes. - »

" Iiy t¥édting a patient, we have to kitow wheie le is with tespect
£ e ‘Hatural history of the disorder. And e hlso hive to khow

. ivhebHer ‘He s ‘Overweight. We kiow Froih ‘ol wotk in Verthdnt
with normal volunteers, who have ne fa_migy,history of diabétes or
obtsity; and who have agresd to deliberately gdin weight, that this

insulin resistance may develop secondarily to the obesity ‘id Gvet-

eating. It is also completely reversible. : ' o
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are vettuoed; their insulit residtaticé aleo' s veversed. Tt 18 thus Megical
‘t6-do hything which will increass the obesity and in turk to add to
the insulin resistance of our patient. LD A !
The UGDP studies showed ¢léatly that that sctually i¢ whet \hat--
peéried i the group given tolbutamide dand in the two given imsdlin.
Ini 4l of the five groups thers was a loss of about 3 percent of the
body Sweight initially, as & result of the toderate distary r@swi@bi?‘n

which they ‘wert all given. The placebo group awd the pheaformin
group, maintained this loss throughout this s’ﬁuﬂ’{ ‘But, in this, the
phistiforiin grotip whs actitally hé better than the plaselso. On the
othér hand; patients in both the tolbutamide and the two insulin
- goups, not only regaitied the weight initially lost, but gaitied well
above their otiginal baseline. So, there is a considerabls difference in
the study between the weight of those receiving insulin o@f@u@fhnﬂk
ureddas opposed to the placebogroup. oo o
: Xﬁfmt 4ré the other options available to us ifi 1975, And I séo them
as follows: -~ = . = et L e AR )
. First, in the September 18 hearing before thig committes last fall,

Dt John Davidson gave his éxperience in withdrawing oral agents

; ) srady Hospital in Atlanta. AS yoit heard
yegkerdhy; hé has veported Firthet ont his'experiencs in the May 28
1ssue of the Journal of American Medical Asseviation, and I suggest
that bhis article be part of the récord of this hearing, By a ¢ompre-
hensive and rigorous regimen which included 25 hotirs of edudation
per patiefit; he his been ableé to achieve gubstantial weight teduction
in B0 to 90 percent of thé patients and has essentially teversed their -
overt diabstic State. This s sotitething quite differont from ‘the token

~ p%é%@‘iii)tibn of n-diabetic dist of Which mogk of g have been wuilky.
He mbintaing that all diabetic phtisnts who are overweiglit when
by present themselves can be controlled without ‘tée of Hsulin, if

ﬁmm givén sueh & regimen, and; renenmber that this constitubes

5080 percent of ‘the giolip of Haturity-otiset disbetes that we ave

talldfng about, o T

-~ Yesterday settiebody asked me, well, if insulih is ¥ ﬁcbﬁtrai«n&ﬁa

catedin this group of patients, shouldn’t we have a package Wwhrhin,

for nsulin as well, agaliist its wde in the overweight dinbetic? Iéfr
you think abeiit it; thte teally should be guch a' wathing, So, pep-
haps; whten Coltimissioner Sthimidt ety dotie with the oral agehts,

* he can rewrite the package Iabel for insulin, -~~~

. Setond, thite ‘hife Thore rigbrous fheans ‘t‘)”%f-%éhi‘“é‘v@ing%é%ght Toss.

Dr. Datidsor and ‘otheérs have sometithes initidted therapy of the
seriously obese ‘ditbetic with brief fasting. There are HoWw new
techniues of srodified, so-called protein dparing starvation that can
aceothplish Wweight loss Wwithout b damaging less of bedy protein.

These regimens sometimes very dramatically reverse the overt dia-

betie state ‘ag well. They hive been proven in eatly pilot work to be

o wsetul adjtuet for imitial weight, logs. T twould emphasize that

miugt Bo done wider supervision and we have ftch more o learn

R S I e TR D e

Thivd, there 15 & whele new field of behaviors]l silfamodifiention
s apblied 16 both euting and physieal wetivity, Which can help a
patient rodify his basic lifestyle. Paventheticilly the b

 B56-592——T5—nf
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many of the problems ought not to go to the physician working with
the limited resources he may have available or to the pharmaceutical
houge. A lot of our current problem is a reflection simply of our
American lifestyle. ' s g e
- Mr. Goroox. May I interrupt for just a second ? Do I understand
what you are saying is that an additional danger of these oral
‘hypoglycemic agents—I mean their very presence has been a danger—
because it has taken the attention of the doctor and the patient
away from the essentials of diet and exercise to a much less rigorous.
regimen of just taking pills? - -~ o o
-Dr. Sims. Thank you for stating it so well. That is precisely what
I mean. The presence of this option over the 20 years that it has
been available has been undesirable just for that reason. In the
preinsulin days, when Dr. Allan did not have that particular op-
tion, he did very well with diet in this type of patient. I am pleased.
* also to see that you mentioned exercise. That is about the fourth
_ time the word has been mentioned in any of these hearings. . -
Mr. Goroon. And one other point: Am I also correct in that you
are also saying—I am trying to summarize this in my own words—
‘that insulin .and the oral hypoglycemic agents are really treating
or at least being used to treat symptoms and not the basic problem
which would require a change inlifestyle, which would include
diet and ‘considerable exercise? ' ' '
 Dr. Stus. Precisely. Consider the problem, say, of a relatively
young housewife who has had a couple of babies and gained a lot
of weight. Unfortunately she has selected the wrong parents, who
are both diabetic, and her grandmother was obese. If she develops
glucosuria, the odds are that the average dietary effort in the busy
physician’s office will not correct it. She is already running an ele-
vated blood insulin and has an increased insulin response. If then
we give her a shot of insulin every day, we are instituting a regimen
that will just progressively make her gain more and more. And
ultimately the increased weight is going to interfere with her well-
being and probably will have a greater negative impact on her sur-
vival than might the toxicity of the oral agents itself had she been
- given them. i A e T
" Now, the fourth option is exercise. I emphasize it as a potent
means of treating a patient, although T am well aware that the pa-
~tient applying to a large hospital clinic, elderly or far advanced
in his disease, is not going to join the squash team. .
 Mr. Goroox. Dr. Sims, I might point out to you that there are
certain hazards in exercise, too. One being the broken bone that 1
have in my foot. That is the result of playing tennis.. _
. Dr. Sims. Perhaps, Mr. Gordon, if you should have been exercis-
ing more, maybe your metatarsal bone would have stood up under
‘the strain. . e - . T
" To resume, support for the use of exercise is given by some work
by -a Dr, Bjorntorp in Sweden, who measured the insulin response
in obese, middle-aged men before and after a course of physical
training, even though he urged them not to lose weight. The insulin
response to glucose was markedly reduced. In other words, exercise
alone.did much to decrease the insulin resistance. which is a -major
problem, in_the maturity onset diabetic. Ther effect of exercise is

[ R
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something that every msuhn dependent: dmbetlo knows well. A: loﬂ of -
formerly: overweight patients have learned: te rely on physwal lacn -
tivity-to maintain,  their welght loss. - :
- I believe that these optlons should be emphasmed m the packa,ge'e'
labeling for the sulfonylureas. And on page 9 of my: full statement
I have written out a suggestion for altered labeling,

- 'Mr. Gorpox. That will be included in the record. All your state- :
ments will be put into the record.

Dr. Sims. I would like, finally, to say that what we have b@en
talkmg about is changing people’s lifestyle, which is a very diffi- -
cult thing. Some may say it simply cannot be accomphshed But I
suggest that our lifestyles have been reversed once, largely as a fe-
sult of advertising, and they might be reversed again by education, -
And I was very pleased yesterday to see the degreé to' which Dri
- Schmidt and the staff of the FDA are concerned Wlth thls aspect} of
_ their responsibility.

- Thank you very ‘much for' the opportumty to emphasme thése '

points.

Mr. Goroon. Thank you very much Dr. Sims. . i

I must say that exercise was one aspect that was really not empha-
sized in our previous hearings. I brought up 'the subject of exercise
when Dr. Schmidt was- testifying some time in September, but I da
not think that we spent very much time talking about it, N

Dr. Syms. I remember that you ‘mentioned Dr. Jesse Roth’s Sug-
gestion that exercise actually did have some: long?term eﬁects, ahd :

' that Dr. Schmidt. demolished the idea.

- I. think that one of the problems with evaluablng exercise as a
modality ‘of treatment, is‘that it is hard to measure, and also it cans
not just be preseribed l1ke a dose of an oral agent.-But I think that‘
we have the techniques now to run a prospective study, perhaps an-
other UGDP study, which will include the variables of exercise and
of vigorous weight reduction like that produced in’the Grady Hos-
pltal program. T think that we would see results which: would make -

the meager benefits achieved for- the patlents in ‘the Vamous groubs

of the UGDP seem insignificant.

Mr2 GrorpoN.. Is thig bemg emphamzed at the Unlversmy of Ver-
mont?’ - ,
Dr. Srus. We say and do a lot. about 1t, yes R ‘i !

Mr. Gorpon. I have just one more question. This is a questxon
about the labeling. It is addressed to the four of you. And that is:
Have you read the proposed labehng and, What are your comments
on it?

We can start with Dr. Fehg and go-from left to rmht e

Dr. Fruie. T am pleased to see, in terms of labeling, “that the FD{A
is ‘apparently making a stand to change the: labeling, and I~ do
believe there has: been some change; as regards 10 previous’ SubgéJS- :
tions with regard:to.the labeling; namely, that this would: appl ¥ t,o
the entire group of oral “hypoglycemic agents rather: than "be';
stricted to phenfozmm and tolbutamlde, but aflso the other sulfonyl-
ureaiciagents. - i
- I am concerned about the question of the mdlca,tmn in: dlabe‘c{lc
‘patients without qualifying the fact that it: should ‘be - restricted,
mainly of symptomatic diabetic patients. I recognize that there are

l
.
|
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thoe that would beliove that e@hie\'%mtm ttj‘f'«,béwdsshgaﬂ, in the

abetres oF dymiptoms, might be an indioation, But I woald prefer to

sée, based on the available evidence, s commeit it the Jabeling that this
wotld be pridiarily for the syhpbornatic disbetioc patient, beeause it is
only in thalgelrtnstance that we really have evidence of the benefits.

There is a lot of evidence of the risk, but we are concerned with risk»
* bewefit ritios and Ye vught to emphasize the utilization of these drugs

only in situations where one can provide evidence of benefits. Sympto-

fittgtle velief ‘would be considered a benefit, without any question, and
- thut'is why I would favera labeling which emphasizes the itnpertance
of yestrictod utilization to the symptomatic diabetic patient—cleatly,
wheto dict has faited and where insulin js refused by the patient. =
NIy, Goroox. Incidentadly, we will send & copy of your comments
to the Food snit Drug Administration to be included in their record
before they issue the final order. ‘ :

Dr. Larner? ,

. Dep. Larver, Well, in general, I am very pleased that the move-

ment to insert the labeling is now going on, and it presumably will

be consummated, and I, in ‘general, agree;with the labeling as it is
T wrould:- feel a little bit more comfortable if perhaps something
spedific could be said in the labeling about warning physicians ad-
ministering these agents to patients who have demonstrated cardiac
roblems, . for example, with abnormal electrocardiagrams and so
rth, I would like to see a little bit more of that type of warning.
Mzr. Goroon. Dr. Chester. ‘ :

- Dr. Conster, L agree in general; but there are two things that
disturb mie, and one, on page 29, the very first sentence: “The Com-
. missioner also:eoncindes. that.a patient population exists for which

th@se;’ drugs, properly labeled, can be considered as safe and effec-

‘tive.” o e e T T . . :
1 'would take issue with “safe” and would indicate that the effec-
tiveness is limited, . .. - ~ o : :

- And the other thing that bothers me-—and 1 cannot find in this
document—is how the patient will ever $ee the label. Will it be on
the bottle with a skull and crossbones? ,

Mf' Goroon. Maybe that should be made more explicit in the pro-

.posal. : : o _
- Dr, Cemsrir: 1 would think so. Lo

.. Mr, Goroon.. We shall send that on to the FDA.

- Drv Sims? . T A .

Dr. Stms. I have already described some ways in which' the lubel-
ing could be modified to include mention of other preferable options
for treatment. The question has been raised as to whether the FDA
has the right to dictate to the physician how he will manage his par-
ticular patient. Another question is whether, if specific priorities and
options are outlined, the physician would then become medico
legally liable to suit if he does not follow them. I believe that these
fears are a distortion. The FDA, in section 505 of the Food and
Drug and Cosmetic Legislation, is given the responsibility to ‘deter-

~ 3nive, to ihsurp, rather, the efficacy of a drug. Now, efficacy i3 a rela-
‘tive thing; ahd if there are other options which are better, the drug
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v . |
no longer can be considered eflicacious. So, I think it is appropriate
for the FDA to list the options. Also, regardless of any .Waming that
is issued, the physician is in the ultimate position to say, “I
aware of your warning; it does not apply to'my particular patient,
because of such-and-such condition.” He can write that on the record.
and will not be vulnerable for legal suit, if his reasoning is valid.
 So that I think that the two fears are not grounded, and I think
" that furthermore, we all have the problem of educating patients and
getting them to go along with this. I think we could regard:an ap-
propriate warning as a useful adjunet in our own education of the

am

patient. I think that the package labeling should be written in a

- form and language that the patient is able to understand. We are
entering an era where patients with chronic diseases are no longer
satisfied to be passive sheep waiting on the word of the doctor.
Rather, they are assuming more the role of a client of the physician
working together with him toward the management of their lifelong
‘problem. o |

‘Mr. Goroox. On behalf of the chairman, Senator Nelson, Senator
Abourezk, and myself, I want to thank you very much for coming
here and for your very informative contribution to our record.

Thank you very much, gentlemen. ‘

The hearing is recessed, subject to the call of the Chair. ;
[Whereupon, at 11:50 a.m., the hearing was recessed, to reconvene
subject to the call of the Chair.] =~ i v
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1, IMRQDUOTION

In a report that was pubhshed as a supplement 1o the Ng)mmber 1970 igsye
ot .Diabetes, The University Group Dighetes Program d(UgDI:‘) concluded fhat
;:n pa[tlents with adilllé:éonset diabetes, “talbutamlage an t may be less € ii‘,C-

ive [in proleng: je] than diet alone . . . at least ingel cardlovascu lar
mortality is con%%gned i (#,g é) S swhigets tre : %y?wh g:quutamlde, 12/79%
died from cardiovaseular causes, as compared MJ} 8%% or fewer in the of
treatment groups. As a‘result of these t@ 8 tl@,g Food and Drug Admipi-
stration (FDA) reeomprended ithat tokhut ﬁm%‘g way he m}x@eﬂegnly in pati@gxs
whe had gdult-onsef, stable diabetes that n@t be controlled by diet alpne,
and who, for some good reasen, gould mot p@ t;gp, : yy S: b,

The findings of the UGDP and the action o the F FL ad g dramatic impagt.
“Tolbutamide had been in gengral msg in the &r&afm ,bestes since ahont

1956 and was thought to be a safe and effective d. J,m U p report was. cpr,e-
fully scrutinized by many, and, though detey ome, was severely and

-exhaustively grificized by others, A £TOUD ot | cw;iﬁs started legal action fo
-«enjoin the ¥DA from issuing a labeling order ‘that would diseourage the yse of
‘tolbutamide. )
~ In 1971 the UGDP reported that treatment Wmh ghﬁnﬁqrm;ip hydrochloride
algo resulted in an excess cardiovascular.gepth r afmj indeed, an gxeess
overall death rate. (3) These findings have not bee;m w;d,e disenssed, and t@
‘impact on the treatment of diabetes is wnc

The UGDP study is the largest control g@.,glﬁﬂ,l,@@; dxial @ﬁ prgl hypog@eelwc
agents to date. Other studies of ‘these agents are in fE th prelimma;ry i
results, however, that appear to differ from those of the ] dv . The Natignal -
Institutes of Health (NIH), which has fundgd g;l;@ MGRR felt the need of a
review:of evidence available in all the trials, Aecq on ,zme 9, 1972, the
director of the NIH at that time, Robert’ Qv Marstonmlj wrote as- follow{s to..
the chairman of the group presenting this report

P

References at end of article.
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e 8 OLINTCAL. TRIALS T ]
“The:'¢ ‘ nsidéred by the' committee’ was dlmost
randothized clinical tridls, “axd “it’is appropriate to begi
-remarks abott this'type of study, 7 e TR T
- The effects of ‘drugs, whether bénéficial or ‘adveérse, can be assessed in various
ways. A-traditional approach is'to present a small number of ‘case reports that
aré judged-against other dlinicdl experience. This kind of coinparison between
a*few: obServations on a mew treatment and a larger experience on. standard
tréatments, may be ¢onvincing ‘when the new-drug has a cleat:eut efféct, More .
-often; though, a ‘new ‘treatment prodiuces’a -small improveinent as ‘compared.
‘with the standard treatuient, or there is a ‘relatively large number of variables: .
that afféct the'outeome of therapy. In'such situitions;” cawe. studies, however .’
carefully cartied out, do not provide clear evidence of the improvemeént. What is
needed is a controlled stiidy using’ groups of explicitly. defined ‘patients who are
comparable ‘in all relevant Tespects, 'or ‘whose potential lack of comparability’

holly dérived from.
“with some ‘general

can be allowed for.in the analysis of thedata. . = _ ‘

Serious attempts to'conduct large-scale. controlled trials can hé traced back
to ‘the  19th century” or earlier.(7). The essential ingredients of present-day
trials, however; are found notably in those planned during and after World War
II, particularly those for the treatment of tuberculosis and cancer, ‘and .for
prophylaxis against infectious diseases.(8-12) We may identify for special com-
ment three aspects of a clinical trial to which much thought has been given;

the assignment of treatments to patients, the assessment of ‘the outcome for. -

edch patient, and the analysis and interpretation of the results, } .
It is very desirable that assignment of treatments to, patients be done by a

" random mechanism, thé most convenient form of which i a table of randﬁm./ o
numbers. Randomization ensures that groups. are unlikely to. differ. materially .~
in “any -proguosti¢ ‘factor, known or unknown, More specifically, it enables-the .

investigator to determine the probability, that, observed differences.in . outcome
between groups are due to sampling fluctuations rather than to teal differences
in treatment effects. Only when this probability is small can we feel confident
that the treatment effects are really different. Without randomization there is
no guarantee that differences 'in ‘outcome’ are not due: to the investigator’s -
tendency to -assign. certain .treatments predomingitly. to patients who have a
poorer than average prognosis—a tendency of which he might be quite unaware. .
A’further advantage of randomization is that it facilitates the.use of methods
for maintaining “blind” assessment, although it does.not necessarily ensure
their success. ' s : e

If the response to treatment is thought fo be influenced by one or more quali-
tative variables—such as sex, clinic, or stage of-disease—a: stratified system
of allpcation may be used to .ensure that the treatment groups are balanced
for these variables. Alternatively, simple random allocation may be.relied on. .
to produce near-equiality of the groups for these particular variables, with.a .
‘post hoc adjustment of the treatment coniparisons in the subsequent analysis.

Txperience has shown that the asseéssment of the response of a patient to a
specific treatment may sometinies be influenced:when either the patient or the
investigator knows which treatment is being given. Bven if such influence did
not apply in a particular instance, it might be very difficult to be confidént of
this; hence * * *- . ) e S AN ‘

The analysis of the results of a elinical trial centers on estimating the mag-
nitude of treatment effects and assessing the precision of these estimates. The
analysis will need to take account.of concomitant variables: and to.adjust for
any large disérepancies in base line characteristics arising deéspite the randomi-
zation. Furthermore, there might be interactions between treatments and various.
characteristies .of patients, ie, a’ tendency for the' differences between the
effects of particular treatments to vary with difference categories of patients.

In evaluating the results of trials, one must hear in mind .the .important .
role played:by sample size in the ability of a trial to detect a difference of a
given size, In trials of chronic diseases, where special importance lies in the
rate of mortality or in the incidence of particular episodes of morbidity, the
accuracy of the regults will increase both with the number of patients entered’
into the treatment groups and also with the length of the follow-up period.
When a trial with a relatively small number of patients or a short follow-up,

References at end of article.



COMPETITIVE PROBLEMS IN THE DRUG INDUSTRY 183

B ’ﬁu“

of’ both, fails to conﬁrm a: dxfﬂereﬁre app&rently* A
dlscrepancy inay ‘well be explamed b:v the relati e
entin:a small study. e

Any ‘¢linical trial imposes an admihistrative burden n th mvestiga b
addition to the effort that he would in any case have to give to the'care of his
patients, Much of the additional burden is accounted for-by thé need 'to pro-
duce-‘careful and unambiguous records ‘of all the relevant’clinical observat'
'Fhe randem ‘allocation of treatments‘does not'in itself cause much extra’wo
during the trial, although'a good -déal of effort may go into the’ preparation
of -a‘detailed plan for randomization and”blind ‘assessment. Many 'large-séale
trials can only be mounted as collaborative studies, since any oné medical center
would provide an 1nadequate number of patients. Multicenter tridls give rise to,
special problems of - coordination, ‘and there must be a clear protocol for the
study. It is ‘necessary to ensure: that principal investigators from dlffer nt
centers meet regularly and to establish a co-ordinating -center- that monit
the standards of the study, that receives the records as théy become availa le,
and that analyzes the data at regular intervals. One of the most difficult: prob-
lems in multi-institution trials is to have an. adequate quality ‘control system
for the data. The.processing of data from a clinical trial, particularly a multi-
center trial, is also a substantial task that must be properly handled to ensure-
the éfficiency, and indeed the success, of the trial.

Randomized clinical trials pose ethical problems. Some - of these are common
to all medical research involving human subjects, but others are specific to this
partlcular form of study. Three important questions are (1) Is. it ethical to
assign the proposed treatments to patients according to a study design drawn
up by the investigator, even if the.patients have given informed’ consent?: («2) )
What are the criteria that should allow an investigator to.depart from an
assigned treatment? (). When and how should a. trial be stopped,. or its’ desxgnj
be modified, if ‘one of the treatments seems to differ markedly from the others
in either adverse or béneficial response? ‘

These and similar questions have received much attention (18, 14) and we
cannot discuss them fully here. A few points, however, are particularly ‘relevant
to the studies under' consideration. The investigator’s belief - is well-founded.
Investigators will differ both.in their readiness to undertake a randomized
trial and in their reluctance to continue in the face of accumulatmg data sbg-"
gesting that a difference may exist in the response to the treatments. In regard -
to. this latter decnion, statistical evidence about the possible size of the dlffer-
enceé is relevant, as is-also a consideration of the sequential nature of the anal-
ysis, which may well place exaggerated importance on transitory random fluctu-
ations. Different people will make different assessments of the evidence, that :
may be available from other studies, many of them perhaps nonrandomized, apd
of the risks and benefits of continuing or stopping the trial. No criteria will
satisfy everyone. No matter how long a trial of this sequential type continues,
some will eriticize it for going on too long and others for stopping before suffi-
ciently conclusive evidence has been obtained. In any attempt to review :the
propriety of. particular decision to stop using all or some treatments in a trial,
one must bear in mind the range of decisions that might reasonably and prop--
erly be reached. :

. 3. THE Rofet) ] TBIAL
3. 1 Methods ' :

Patients began to be recruited for the UGDP trial in 1961 and curremt'
plans are to continue follow-up through August 1975. The objectives: and. méth-
ods of the trial are described in the published reports (I, 2) and the folwwilrg
account is confined to a review of a few sahent features T

8.1.1 Selection of patients

The method of recruitment of patients varied somewhat among “the 12 cen-
ters involved. Some patients were obtained from diabetes clinics or through
referral by physicians, and others through special screening procedures. Pa-
tients were ‘considered as suitable candidates for the trial if diabetes had be n,
recognized within the preceding year. From  these candldates, all those who.
met one of the following conditions were excluded: (1) those who did not show.
a positive diagnosis by a standardized glucose toleranee. test; (2) ‘patients wit

a history of ketoacidosis; (3) those who did not remain’ free of ketosis durlqg;

‘References at end of article. g
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a. onesmonth. period of treatment by diet alone or whe,. duving this one-month.
period of observation, were judged ungble: or.unwilling te- follow the study
protocol; and (4) thos¢ who had any serious condition that.ins the judgment:
of the: elinic: physician, implied a-life expegtancy of less than five years..

_ As.a résult, the UGDP subjeets may be though-of as:a, group: of patients with,
adault-gﬁse? nonketotic: digbetes.. There was a: preponderanee: of women, who
made. up 7X%; of the totals Diabetes ranged in severity from asymptomatic,.
Wwith- ne g;lygqufia{,;to‘symptomatic; ‘with. permanent’ glycosurig. and marked:
g 8§er«glyc’emxt_.’ A deseription. of the patients is.given by the UGDF (4, pp. 777~
183) in the form of several tables that present distributions-of base-line charae--
teristics of those in the study. ET -

In the UGDP, many of the criteria- for excluding. subjeets were. well defined.
'i‘h@_ra-f were.also situations, hewever, in‘ which the.clinic physieian: had to use-
“his‘judgment—for example, in sereening to;obtain patients-with a) miginvum life:
expectaney: of five yedrs. In: view of this and of the faet thet. patients were-
drawn from. various sources, it would- be expected that elinies might difter

systematically in the characteristies of the subjects-selected. =~ -
3:1.2 Rundomigution and aliooition'of tredintents = .
_ The UGDP sttdy wig drranged ag a balanced design, stratificd by blocks of
16 i 14 sdveesstve pitients within clthies bt without othier restrictions on
the pattern of assignment of trewtmetit to subjects, Imitially, during 1961 in
esell of seven clirfies; the four treametits—variable-doge insnlhr (IvAR), standard-
dose instiln (Istp), tolbutimide, and placebo—were allocated randomly to-
patients’in Yloeks of 16-——four subfecty in edch of the four treatments in ran-:
dotr order. T 19621963, phenformin was added to the treatments at five new
clinics 4y Well ag at otie’ of the orfginal esven and, in order to achiéve overalll
cparity i tHe total number of patients assigned’ to each'tredtment,. the block
size’ whs fixed at 14, with each block containing st subjects receiving phen-
forthifrl, and tWo recetving each of the four ofer tréatments, . =~ =~

For purpeses. of administrative .efficiedcy, individual patients recéiving tol--
butamide or gxlaceﬁb‘weve‘ not asdigned uniquely: identifiéd médication, but were-
suf led' s followy: For the tolbutamide assignments, numbers I to 24 were:
split at randon into' two groupy of 12, ond group’ o mumbery being assigned to-
pliesbo 4nd the remainder to bottley that would be used for tolbutamide. Bach
Cof the flrst’ 24 stilijeets’ redelvitly placebo or tolbutamide in 4 given clinie was:
dltotted 4 separite bottle numbelr, the sequence then Being repefited. Bottles.
25 through 48 were used for pationts assigned to tolbutamide in' the clinies that
also used pHenforniin. ‘ L o v

Ag 4 consequenice of this' drvangement for the distibution of medication,
sotaetimes two dnd 4s most three subjects th 4 given clinfe were supplied with:
idetitical bottle: mutabers. The administrative advdntage of tHis schieme is that
edeli dlinfe coyld. be given' an initial sapply of 48 uniquely labeled: medications:
and could order additional supplies, as riced ardse, without burdening the:
Ieggéfwiﬁghgmmy with responsibility for' more than 800 séparately labeled:

fdicdtions. ‘ o

e orally given medicafions in the tolbutamide study were in tablet form..
e Intryduetion of pHenformin in the sécond part of the study requirved’ a
change in the method of administration, since phenformin is supplied' as gradule-
" filled capsules. In this part of the study all ¢ontrol medication for new patients:
was given as capsules. Tolbutamide was still ‘supplied as tablets but, unknown
tothia: paiticipaiiing clines; placebo it the form of tablety wais not given i fhe
plictiformin elinies. New bottle nintiBers (49 to' 72) were used for the capsules,,
bt the sande inethod of resuply whsenployed. I

In exeeuting this plan, Hetd 6f ordered tieatment. assigdimerite weve: prepaved
in advance for each-clinic by the Coordinating ' Center, Random. permutations:
of 16 from: the tableés given by Cochran and Cox.(15) were used tor the treaf-
ment alloentions th the first six elinies, and the Riund- tables (16) were em-
ployed for these: clihies inf which phenformin’ way administeréd. The dssignments:
were, entéred it o 1og bobk, and spice was 16t on exeh list for entry of the:
name dnd 1detititying number of the patiént and the date of agsigiiment. To
faetlitate initiation of treatment, sssignment reguests could be miade by the-
cltnite to the Odordinsting Center and filled By telephons, fit whitht case a lirnited
nuiber of iridividuals had authority. to record the pame of the patient on the
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:appropridte dine of - the Jog ¢ meik 3amtl Teport | badk the prieselector ! et
‘shown. on the Hst, that is,-either g sor KVAR Or'a hattlé number, Confiri
Fettory were emmmgfed ipbsqueintly.’ Alternatively, the apsigntbng: reguests
might come by mail, and the ‘tespenise: be reported in- Miesmanner, Al 5 Arent-
mment assignments were maclwe in ’thse sequemce laid out 4n - the m&nﬂom&aﬁp@n
ek,

{@pce treatments-radre . as@igmd merapy WY *inwm%ﬂ by ﬁhse elinic Iwmm :
thetapies not being' “blind,” réquired -no. forther -congideration In the o
orally. given mediestion, however, the ftreaﬁmwt wag identified. «anly oy Hadhettle
smmber. .

.8.1.8 Duta collection :

Cliincal and:laboratery - dma wvs:ne ebtaamed ‘imt»muy and. z&t ﬁubseﬁuwti
erly follow-up visits. jProvisien -was sade. for getting «death iréports frem the
sclinic, physician who prepared a summary -of the nedical reoord:; and of +the:. at-
tending physician’s deseription -of the circumstances surronnding the death. A
.copy..of the death gertificate and plso a eopy of the .antopsy .neport, 'if jone
«existed, were furnished to-a- central panel consisting of an internist-and. a path-
ologist. This panel made: the final decision as to the.canse of :death.and dhey
~did go-without kn@w&edge of tle-tredatment ,ﬁwup te which 13119, pameaat had been :
assigned.’ : : i !
814 Methods of dote onalysis ot : S i

As the UGDP study ‘progressed, it, amxg,amd, unexpecmdly, that the ;pati@n’tS"
Areated.withitolbutamide had an excess moxtality . from, cardiovaseylar. canses. .
“This called fot statistical: Lechnigues to. provide ways. af. ‘evaluating the: m&gni-‘
tude.of treatment, differenees,in mortality.

X* Test.—The first method was to perform.a X* test to compare the pmimr—
‘tion who died in the placebo-treatemgrplﬁp thithat in each:of the.othet groups.

Life table- analysis~In a study such'as the ULDP. trial,. subjects, re én-
rolled over & period of time, S0 that when. the study . emis;, thse liggf&gf

i
|
l
i

up has varied from individusl to individual Ju o
enees, the investigators used:.a life table metho 'J)hls mm stime
each treatment group, the suryvivil curve, that s, the -preportion of sy
:surviving a given number:of years. T

Multiple Togistic model.~Sinece the.death, I:ates were affected by many facﬁors,) ~
the distribution of which: differed somewhat. from :one:treatment.group to an-
-other, it -was: desivable 4o And &' method: of -addusting : for these »Mﬁmuees in
‘pasedine varigbles. A aoultiple:logistic smoflel was .employrd - for (this pw
The ruse of: sueh & mogel; can be wegarded a5 an plterawt 4o take into aced Jt
simuitaneously /the covariables that affeet the owteome. [Fhe propability :of death
sexpressed’ as 4 funetion of the hagedine waniablgs, sl the data are used
to estimate the parameters that'appear in this function. The statistical memods
that were applied were those appropriate for Jarge samples. )

Monte Curlo -monitoring:. procedure.—~To provide o &atmﬁwal bisis ‘for tﬁ@m Co
‘paring. drug-pliceho . differences in fovtglity “uithe Wudy procéeded,:
“or thiv difference wereiconstivucted by simulation. The: imvemgm

detbe i

Yo simlifetthe Tortality differenicas:thut would be obsetved hild) the mrtaﬁsﬁ% '

rates from the 19592196108 Jife table been in:offect: for groups with: the sy
iage, wraee;-witd sex - as Hhe individuals vin <thesthdy  groups. A pper sand 1o
hounds were get to-the idifference in-denth pites over timer in sueh.a fway th

-there was 4 ‘probability: of only .05 that.a grreatér *dlﬂ(ﬂ’enﬁe swonld:be.obsenvell
if ‘the 198921861 death vakes had prevailed. :

e oot Sutoutiiions A furthar method used by’ the TEDP o snonttor
the nmber of deaths was the caleulation of relative betting odds (RBO): Mhis
fis & ‘Bayesien statistienl proceliuresby nliich:an dtterpt -was made ito:noorpo-
wate .4 pribr.beliefin:a: hypothesis igbent the:differente Hetwedn the ehunnlniive
miortality, as-eglevlated trom the Yife table, of ithe: <arug- tmate’d gxzoup »anﬁ rwe
corresponding rate fo—r bhae pla@etm»trwma group

&2ﬂmdmya e ,
By October 7, 1969 2 tota! of: 89 deaths tad’ occmred in me;m mma;
amentemonpsid) OF these, B were sdue 4o -eapdiovasenlar. ntnes. [The,

of rpationts duitielly: assigued o the wayions Wﬁmmt .«gimlmx ﬁmﬂ «the@mr y
‘ofdeaths aweshown indheitoppention of Pabled.
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A XY ‘analysis-of these data:indicated that there -were differences, not stafis-
tically significant, in-the proportion. dead from .all causes, but the tolbutamide-
: streated group-had .a significantly greater proportion :of deaths from cardio-
vascular causes.than did the placebo-treated: group. Analysis by- the life table
.method confirmed these. results. Since.there were differences in-the base-line
characteristics of the patients in the various treatment groups, however, the
question arose as to whether ‘the differences-in cardiovascular mortality rates .
might be adequately explained by differences in the incidence of risk factors.
The conclusions from the use of the logistic model (17) indicated that the ex-
peeted ‘number of deaths due to cardiovascular causes in the-tolbutamide group
if it indeed had the same cardiovascular mortality as the placebo group, was
only -10.7, whereas 26 cardiovascular deaths had been observed. Further:con-
firmation of these analyses was obtained from the Monte Carlo monitoring pro-
cedure and the likelihood calculations. -ence, the investigators eoncluded -that
there was an. excess of cardiovascular deaths in the tolbutamide group—an- ex-
.cess group that could not be explained by differences in the base-line variables.

A closing date. of Jan. 6, 1971, was used for the analysis of -mortality data
in the group receiving phenformm and those receiving other treatments at the
phenformin -clinics. A -total of 47 deaths occurred, of which- 87 were due to
cardiovascular causes. The treatment groups in this case are the groups in the
clinics where phenformm was used. The number of patlents and the percent
%ez{)(} 111 the various treatment groups (8) are given-in the bottom. portion’ of

able .

‘The investigators concluded that there was an excess of cardiovascular deaths
--in the phenformin group, and further analysis' showed. that the excess could nowt'
‘be explained by baseline’ differences in the groups at risk. - .

w« The. relatively: few pubhshed ﬁnding on nonfatal untoward events in-the
’UGDP trial show ouly minor - differéices among the: ‘treatment groups,(3) and
‘these data will not be considered further in this report..

In 1969, a decision was made to discontinue treatment with' tolbntamlde In
contrast to the controversy that this action of the UGDP investigators provoked,
there has been relatively little discussion of the decision, taken in 1971, to dis:
) contlnue treatment with phenformin, and this latter step is not cons1dered in
detail'in the present report. - ]

4. OTHEB STUDIES OF HYI’OGLYCEMIC AGENTS.

In this section, four other controlled studies of hypoglycemie agents Wlll be
reviewed. Uncontrolled studies’ will ‘not be:discussed -beeause. it- is extremely
difficult to tell ' which of the effects observed in such cases are due to the treat-
‘ment and which are due to the selection of patients and their. assignment: to
the treatment groups The studles under dlscussion are 1dent1ﬁed by theur

authors.

“4.1-Keen'et al-(5, 6) (The: Bedford Stud/y)

" The- 5ubJects for- this. trial were people. in whom- the caplllary blood glucose
level; measured two hours afterra mégm‘glueose 1oad,-was -befween 120 and 200
. mg/100 ml., Of the 248 persons identified in .this way, -288 were recruited
through a- screening program:and:20 from” a glaucoma study. "The subjects. are
described ‘as being borderline between mworman and-diabetic, and; presumably had
milder disease, on-:the average, than those included .in the. UGDP. study.. The
latter had- an average two-hour blood: glucose level.of; 229  mg/100 ml, but this
was not necessarily strictly comparable to. that obtained:in the Bedford study:
since the glucose load and conditmns of the test Were not identl«cal in the two
studies.
< -The sub1eets studied by Dr. Keen a,nd his. colleagues included 129 males and
1319 females, so that the percentage of females was 48; cons1derably lower than
the 719 -in the UGDP. study. The average age.of the males was 55.4-and of the
females 58.9 years. These ages were; tugher by 1.3 and 6.8 years, respectively
than those of the corrésponding groups in ‘the UGDP. All subjécts entered the
trial, effectively, on one of two dates, June 1, 1962 or Jan 1 1064, and all Were
studled at oné’center, ¢ - -
“+Half of the subjects were- treated Wi‘th tQ}butamlde. 0.5 gm tWiee dailv, and
the other half:with placebo tablets, Tn addition, oné half of each 6f these Lroups
was recommended to limit carbohydrate mta;ka 01200 gm’ daily and the other
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half: sxmply to ‘reduce their- mtake ot table sugar The dose of tolbutamide zv s
two thirds of that used by the UGDP. The subjects were allocated ‘to the treat-
ment:groups by ‘a method of randomization that was based on the use of npm-
bers read from & télephone book. here was’ no stranﬁcatlon accordmg to r1$k
factors prior to the randemization.. =+~
At the time of entry to the trial, information was obtained on-age, sex, we1 ht,
clinieal history of artérial dlsease, blood pressure, and; blood glucose level.“Fol-
low-up- examinations ‘were conducted ‘at intervals of ‘every six months' exXi ept
on three occasions when the interval was ‘'ohe year. The cardiovascular, compo-
nient of the follow-up examination included the admlmstratlon of the Rose
questlonnaire ‘and the taking of an electrocardiogram; * L
- Twbrtypes-of oulconie have been: considered in the: anlyses ( ) death e1ther :
R from cardiivascular catses, ds identified on the.death .certificate, or from lall .
causes; or (2) cardiovascular eveits, wh1ch in, addmon to death from’ carélio‘
vascular causes, include cardiac. infarction, angina, worsening of .the BOG,. 'on-
set of claudicdtion, and stroke. The trial was planned as a-double-blind st\idy
A 'list of treatment assignments’was available fo the principal investigator . and
was occasiinally. eonsulted by him when it was thought that-the welfare of @he'
patient required it. The principal®investigator is confident that thédecoded {in-
formation was prompily forgotten by him and did not 1nﬂuence hls assessmént
of the patient’s outcome.
The findings reported by Keen and Jarrett (6) on caldlovascular events‘ at
the end of the seven years of study are given in Table 2. - i
The -authors noted that in @ach-treatment group; the. frequeﬂcy of: cardiovasm

culap events was, as expected; -higher in the subjects who:were:thought a pri!on‘ SR

to-be at ‘higher risk: They' found no 'evidence-of a treatment difference in: the

. high:rigk group;but “in thelow risk: individuals;. therateof events in the:tolbuts .~
- amide-treated group is about half that in the placebo group,a difference: 81gd1ﬁ~ i

" cant at the 2% level” (6) They further:conclude, “a significant degree.of: Pris
mary. protection. against cardiovascular events: can be conferx:ed by tolbutamfde
in mildly and moderately hyperglycemic people,”

Mortality data from-the same study are presented ina report by Keen. (5) -
At the end of:eight years from the bevmnmg ‘of the trial; 25. deaths had--been
observed in the placebo group and 24 in the tolbutamide group, 14 of the former
and 12 of the latter being due to cardiovascular eauses. Both total «death: rate
“and that. from cardiovascular causes were at: approximately; .
the two treatment groups. The total death. rate of .19.89," ely
double that observed in the UGDP study. One important factor in t is difference’ .
“is the relatively high.proportion of subjects over:70 years of dgé:in ‘the: Bed*férd' .

: study, as shown in Table’ 3. ‘Another might’ be:that in’the Bedfoid study ‘the

‘was no-selection based on-the-likelihood of & ﬁve-year surv:val as Was emplo

by the UGDP. A

The data’ of Table 8. show .the higher mean age of the Bedford sub;ects as:
compared with those in the UGDP; The percent over 70 years of ageis as hngh
-88-23.8 in the former.and only 5.9 in the latter.. .

Table 8 also provides. an instance of a. dlfference in ‘the d1str1but10n of base-

~line variables’between:the: two treatment groups Of the: Bedﬂord 8 de Of the

placebo group, 29, 6% are over 70 years of age as compared: with 17.9% of the

In section 6 of this report, an analysm ‘will be'given to take such dlfferences i
“"base-line variables into account ) ) :

4.2 Paasikivi: (18) ) ; : : : ¥
- This is'a study-of hypoglycemlc treatment in 178 survrvons from a ﬁrsﬂ* myo-~
cardial infarction. ‘A further 92 patients who ‘had been treated for an-infarction
during-the sahe period were excluded for various reasons; 'I‘he antihypoglycen i¢
agent was tolbutamide, which:was ‘tested againsta plice
Hven: or odd birth .date determined whether the patient received placebo or
-tolbutamide; The maximal doseé of’ tolbutamide given was 1 gy this wa g’ ‘also
‘the uysual dose:sircé it ‘was given to all but: 289 of ‘the Igatients, who mostly
received 0.75 gm/day. The period of follow-up ranged from-1t0 5.5 years, the
g "average being 2 9 years sfor' he- tolbutam&de group and 3 E) years for the pla b
group.iii i BEE
Sixteen patients of 83 (19%) dxed in the control group, and 18 ’of 95 14 )
-died in the tolbutamide group. All deaths were considered tor haver'*been du
Oe;

= U
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cardiac .events, Dur-mg the fiest 12 1momhs, A5 eontrols .and shx ftolbntamide-
.trented patients.dind, so.that.in the early.stages a significant gifference in tayor
il tolbtita.m ide became.apparent. Thus, .there.appeared 20, be.a heneficial pfect
/0L tolbutamide treatment on,short-term survival after the acute enisode of :a
st myocarchal infarction. After five years, however, ;there i was ne significant
difference; mi ﬁs;xmval between . the two-gnoups. 1 tudy. neither;egnfirms. nor

contradiets the UGDP: Idings, s the  population 1nder ¢omeideration Was. &
- one of maturity-onset %wbeﬁ@ sgnd- themgatwm faking fqlbutamide mﬁwshhe
- exposed to.a. relativelysamallid - shovters tilmesk

CEDP:study.
4.3 Peldman et al. (19) R ‘ :
‘Research sﬁbgeets in ‘this study were 850 ambulatory pat;ents With pew%y
-diseovered agymptomatic ‘fliabetes, 'who were between the ages of 15 and
‘years; free of ‘other: digeases, .and not taking drugs kpown to. influence carbo—
hydrate metabolism-adversely. / fhey"Were ,amglom y assgi,gned to. tolbntamxde (1
gm daily), phenformin (100 my /), or. placeho treatment to test whether
the ordlly given drugs were effective in’ ing or postponing overt diabetes
“inthese “sitbjects, The  study ‘began in | v 1964, and the p}}b}ished (?ﬂ;a .
‘covér the: average. age ,ﬁt ission Wa

8t 5/5'years of observation. T
years and there'have been only ‘two desths. ,Consequentl v, the' data are i ﬁi
cient as yet to throw hght on the relatlve morta,;lxty r@tes associate\d w;th t

iqifferent tregtinents.

A4 TaagowrmissgndReynontson: (%0) : : :
A prospeetivesstudy of  ¥8Ts patients: rwi@ha»«memature commavy zartery disease
“awastbegunin 1965 touevaluate. the'influence of phenformin’ (50 to- 100»mg daily)
~on.myortality sfrom: cardiovaséular: disease. In.a: subgroup of 104 patlents, “Pan-
-Klomized with irespeet 40 phenformin stredtment,  orto: diet: ~a1<me, aine deaths
-eecurred gmong: 50 control patients:end-six. Jdeafms** o
sﬂwmnsﬁkmwmtotlmvenﬂmbehes;were exeha*devd in this-study, as weye 0bese
individuals, so that the generahzarﬂbn oL these besults: tmmaturibywnﬂetudiabetms
‘s dublonsdTtisialse impertast:to note What there-were-only about,H0- patients
iinveavh:growpiindhisvstudy. Thesmall differences in-the' mortality -rates for
different rentmepts jsbssreed Hyysthe 'UGDP when there were aboht £00. indl-
svidusls«in teaeh. Atredtmemvsgrwp ‘eould-mot be ﬂeteﬁted With“mg 1

ewhensgroups o0 ‘mdi%ﬂualscamwtuﬂwd

AR Teviewing 188 mbwle}the>\aquewaf the’ eontrobled; clinical: trials of: oml
(hwoglﬁeem ggents, weqconelnder that: the .enly mertality:. data that ape, exten-
wiiver enough-Tor. @m;mms& -pyenthose waemlxhe UGRP sﬁudyuﬁmd ‘those: ﬁwm
.the Bedford trial

ﬁv @mﬂiﬂlﬁ& f)l"l &H‘EWMAJ’;& QE QRMH HY\BOGEYQWM&A&ENTS

Theﬁe crmmms;@nwewem fhiosethat have: baen«mwmed@
trlal, The,mlz_ BNeSARREAT, zznnpammabm ginstein, (21):Sghor,
er, (23):aud Q'Sullivan. 15 ddition, there.havesheen,soveral,
g‘al: %ug g«%m;npntgéieafah%m ;@;ﬁéw s and-they.ha vezxe%(i’tl 3 mnlyv
“thege reports for.sourpe ria e.xz 5 have, “hhe; pul
‘ot two rejolnders. The rﬁarsn: was" ;} oruﬂﬁ? GIY) @ gmdﬁpgspa Jmselt . b
refuting the criticisms of -Schor and also sonie criticisms't at had aQ peared in
the report by, Feinstein. The scond-rejoinder article by Prout et al. @5) was
. gipe@iﬁwlly Wmﬂerm(tm amlder ther ;mauywpomztsz razl:serdvin Selﬁzer’s gommunica- .

on

o Many..af he ccz\wﬂwms>d§hutexamesanade jin »rtheae eanticles would sgpply,: some-
‘times even-more strongly, do; theyBedfond:study,butsitwas: the; HOGDP: trial-that
“wvas;ohallenged by ﬁh&;emms,?'m;e ndingsyof-this latter vtrial xan countpr to
/prevailing: idensqbowt shesusetulnese) sndasafety of) tolhmsamide, andidt i ap-
propuiatethatthese mncmsiﬁnmmdz ﬂw mebbm #hat ded> w»thm, mwldwbe

2 mreﬁmlyz sprptiniged, - .
i shisgeetionme; nwm Qm@immtamﬂ: enaéuamn wﬁmmhﬁdmrmms 3

a review of‘both tmals by members of the committee will be ineluded m,@mm« R

@uent; smtimls
B rcis o o JEE LR o G
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- 5.1 Main issue in criticisms.of the- UGDP trial . ; - 2 R TR
. The, primary¢issue of concern in the published criticism of the; UGDP iis
whether or not the evidence: pointing .to’ toxicity of-the oral agents is valid.
Thus, in Seltzer's discussiony.ofthe design: of ‘the:itrial,(23): all of:the nine:
points he raised bear on 'this-question to an important degree. In the following
- account, most attention is therefore given:to the UGDP mortality findings, but:
‘in addition, reference is made to the selection of patients, the dosage. schedule:
adopted, and the decision to discontinue the use of tolbutamide and phenfoqnin; .
‘in the UGDP study. - S e e K (8 R e
5.2 Selection of patients T
. The first point, raised by Seltzer, and. also discussed. by others, concerns the
selection. of patients. Crificism. of the criteria used embraces the recruitment,
of subjects known to have concurrent disease (including -cardiac disease),.the.
inclusion of some who did not have diabetes, the exclusion of ‘those judged (on.
somewhdt vague criteria) to have a life expectancy of less than five years, and,

the inevitable arbitrary exclusion of those who proved uncooperative. Lo
.. The determination of criteria for admission to the study depended. on ethical
as well as many practieal considerations, and was. inevitably,, to some extent,
arbitrary. It is almost never: practicable, and rarely desirable, to make treat-
ment comparisons in a strictly random: sample from some defined population| of:
subjects. To be usetul for clinical purposes, however, the study patients should
be so well. described as to be identifiable by. theclinician .and. should ‘also|be
among those for whom the ‘competing therapies are used or considered. — | -

The choice of specific seléction criteria adopted by the UGDP was a résponsi-

-bility that was shared with medical: experts and is not a topic on which this:

committee as a whole cldims primary competence. It is important to recognize,.
however, that.criticisin of the choices made is largely irrelevant.to the primary.
issue raised by the critics. For example, the concern about possible.tolbutamide’
toxicity would not really be lessened if it. could be shown that the study group.
contained some nondiabetics. A drug.found toxic in such subjects would not
likely be counted safe for persons with well-documented mild" diabetes either.
‘The criteria for inclusion or exclusion do-influénce the efficiency of the study,
and the extent to which its findings can-be generalized, but have little bearing
on the issue of toxicity. We turn to criticisms that are more important in this.
regard. ; ) SEUREE SN R O S N ‘
5.3 The UGDP mortality findings .~ > " ST ST i

The implication of the UGDP mortality results is'that the oral hypoglycemics’

are responsible for an increase in'cardiovascular mortality, but that they ‘do
“not_affect mortality from other causes. Several kinds of criticisms have been

raised about this interpretation, of which we consider the following to be the

most important. - ‘ : : !

a. Although the total death rate was'higher in the tolbutamide group than &n
those receiving placebo, the difference was not significant. -Correspondingly, the’
death rate from noncardiovascular causes was higher in the placebo group than -
in the tolbutamide group. As O’Sullivan et al (24) have commented, “Interpreta-
tion of a study showing noincreaged risk of * * * SR TR el

If there were subtle cues-that’could lead to somewhat different recording: of’,
signs and symptoms for ‘different ‘groups, it is coneéivable ‘that' deaths of un<'’
certain cause might be more likely to be assigned to a cardiovascular cause

. in the tolbutamide and phenformin groups than in the others. It will be ‘appre-
ciated that the review panel used in the UGDP study had no independent access:
to primary “objective” data, but depended on data already’ structured ‘and ‘to
some extent interpreted by the clinic physician. Under these circumstances it is
not too surprising that in only 2 of ‘89 cases was there a' major disagreement
between the panel and the clinic physician. The use of a review panel was an
indispensable choice, especially for monitoring possible differences in procedure
among clinics, However, its independent contribution to the actual assignment
of cause.of death should not be thought of as large. The UGDP took unusually
strong measures to minimize the possibility. of biased evaluation and took care
to use well-defined end points.in.arriving at .a diagnosiy .of cause of death.
Nonetheless, . the possibility of this sort of biased recording cannot be ,Wle‘*

out completely.

References at end of article.
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Our view of this criticism of the UGDP findings is that it has gome weight
(although we do not interpret it as a’criticism of the action of the UGDP) -and
that the toxic effect of the ‘oral hypoglycemics cannot. be affirmed with the cer-
tainty that would: be present if total mortality were: significantly ditferent.

b. The excess mortality appears clearly in only a few of-the clinies. This:
might suggest a peculiarity or-.defect: connected with the study methods em:=:
ployed there, and this, would have ‘to be ‘undetstood before any ‘reasonable inter:
. pretation of drug effects could: be made. Wé: have considered the question of:

whether the differences in results between clinics are such as to cast doubt on:
the meaning of the UGDP findings. We recognize that a clinic in a middle
class suburban area is likely to have patients different in many ways from those

" of an inner city enviroriment, so the fact that clinics differ is in itself not at all
subprising. It would at least call for an explanation, nonetheless, if a toxic effect
were clearly discernible in one set of clinics and a contrary effect in others. We
present data in section 6 (Table A.3) that bears on'this point. Looking at the
failure rates for females and comparing placebo with tolbutamide groups, we
note that there were seven clinics in which there was at least one cardiovascular
least in one group or the other. The patiénts receiving tolbutamide had the
higher rate in six of these. In the case of males, the tolbutamide rate was the
higher in five of seven instances. We conclude that the excess mortality is not
in fact'confineéd to a few clinics and that thig*** ~~~° =~ = =

As mentioned previously, the study of Paasikivi gave findings that cannot
be appropriately transferred to the UGDP population in view of the différences

in dosage of tolbutamide, duration of study, and population at risk. - '

-~ 'The study of Keen and his colleagues, however, deals with a population of
borderline diabetics somewhat comparable to the UGDP group except that they
were mostly ascertained by screening. Since the investigation is still under way,
we can consider only the findings curren‘tly available. Keen (5) found that the
death rates for all eauses and for cardiovascular causes were essentially the
same in the tolbutamide and placebo groups, but that the various pathological
outcomes that he designated collectively as cardiovascular events were signifi-
cantly less common among low risk subjects receiving tolbutamide than among
comparable subjects receiving placebo. ! . :

The resodrcés available in the Bedford study did not permit as thorough
an investigation as was possible in the UGDP. The randomization of patients
was carried out without the detailed attention to documentation that a major:
trial demands. There was restricted coverage of background variables, and all
the usual safeguards for the maintenance of “blindness” could not be ensured.
Tinally, as the work is unfinished, a definitive analysis has still to be produced.
The provisional data that Dr. Keen has kindly sent us are reviewed in section 6
and do not throw doubt on the UGDP findings.in regard to deaths from cardio-
vascular causes. We have regarded the data on deaths as more relevant for
comparison with.the UGDP and also more clearly defined than the data on
cardiovascular events. . e L

- d. A fourth criticism that has figured prominently in the literature is that
the randomization did not succeed in allocating to the treatment groups patients
who were comparable with respect to base-line risk factors. Since we have had
‘access to the original data, we have been able to carry out an anlysis that was
‘designed to test whether in fact the differences in mortality in the tolbutamide
and placebo groups could be explained by the base-line differences. Our findings,
which are given in section 6, take into account the differences between centers
and the differences in length of treatment, as well as the base-line variables.
They support the view of Cornfield (17) that there is no evidence that the base-
line differences arising from the randomization contributed in any importanf
way to the finding of adverse effects from tolbutamide. i
5.4 Failure to adapt dosage of drugs to individual need R

‘Peinstein (21) has noted that the oral drugs “were given in unsatisfactory
dosage to many people who did not neéd them,” and othiers have made a similar
criticism, It is true that the use of a fixed dose of drug, which was also the ap-
proach adopted by Feldman et al (19) and Keen et al,(6) limits the generaliza-
tion that ean be made about therapeutic effects, but since the dose of tolbutamide
is about equal to the -average recommended for therapeutic use, an evaluation

References at end of article.
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of its possible tbxic effect is highly relevant. Moreover, the problem:o
. _subject .with mild diabetes who ‘would not ‘normally - take any.

(drugs can avoid some vaseular complications. of‘t];%v‘ disease by

‘answer: to this; what is understood, well is th: ntg. requj
~glycemic drugs for current needs. It is another. question as to whether these
- patients, and those with milder disease, can produce a .prophylactic  effect
- against vascular abnormalities by taking hypoglycemics in an’ attempt:to main-

tain strict control of their disease. This is a matter for research and not for

the simple implementation of current therapeutic practice.. . i i

5.5 Discontinudation of tolbutamide and phenformin in the UGDP study =~ |

The action of the UGDP in discontinuing’the use of tolbutamide and phenfo,r’-
. min has been criticized by those who believe that the trial of these treatments
should have been contintied in order to obtain more definitive results. It would
have been easier to interpret the findings if there were more data on mortal;tﬁ"’.
outweighs

e

We recognize that the precise point at which suspicion of toxicity
the need for scientific information is uncertain and that the choice might have
‘been made differently by another equally qualified group of obgervers. Although

“we are not in a position to defend the timing of the UGDP decision in this
mattet, it'is clear that ethics would dictate that a decision about withdrawal
had to be made before all important questions concerning the effect of the drug
were resolved. We do not criticize the UGDP investigators for having made the
decision when they did, Nevertheless, the result of that decision is to leave us

with some residual uncertainty about the meaning of the findings, a point; that

is well understood by the UGDP investigators themselves, &
R - 6..DATA FROM THE UGI'.)PEA'ND,BEDEORD TRIALS . i

©The' directors of the UGDP and Bedford trials have kindly ‘made available

‘certain data that we requested from them in order to review evidence concern-

ing the death rate of subjects taking ‘part in controlled trials of oral hypogly-.
cemic agents. In the ‘case of the UGDP, the data of ‘interest extended to the
time at which the drug was discontinued. Events subsequent to that ‘would cagt
light on the effects; if any, of previous use of ‘the drugs~—a’question to ‘which"
we do not propose to address ourselves. In the case of the Bedford trial; data -
are still being accumulated, and we have examined those available up to June
'1972. These must, of course, be regarded as provisional. In both trials the’ data
bear on many questions of great interest that we did not- consider since ‘they
had limited relevance, if any, to our charge, . . . T L S ‘
A simple method of studying data. from a long-term clinical trial is to estimate
failure rates for various population groups. Failure may be taken to be any
adverse event; commonly, as in the present context, it is interpreted as dea‘tl,t-
The failure rate for a group after a cerfain length of follow-up is the rate af
- which the survivors are then dying. If the failure rate for a group.: is constant
throughout follow-up (so-called exponential survival), its. value, Y, may be
estimated by Y=k/f, where k is the number of deaths in the group and t, th
number of persons-periods at risk, each subject contributing a. survival perio¢
. or, if death has not occurred, a period of observation. o T T
Approximately, log Y may be regarded as normally distributed with a mean
of InY, and a variance of 1/k. REAN . . S e
The failure rate takes into account the length of time for which each subject
has been exposed to risk and can be made specific both for demographic char-
acteristics of the subjects and for risk factors of interest. In the present context,
we have chosen a three-month period as an appropriate unit of time in calculat-,
" ing exposure to risk. EE G ‘ : e e Lo
Simple and informative as the, failure rates are in many -cases, :they become
unwieldy and increasingly variable as subjects are eross-classified in more and,
more ways.. We have therefore made use of ‘the logistic model in order to carry
out a more detailed analysis of the UGDP and the Bedford data. . = = .
6.1 UGDP data R PN . R o e e
In this section, we consider a problein’ relating to randomization and we pre-
sent our analyses based on failure rates and on the multiple logisti¢ model, We |
also report analyses designed to take into account the extent of adherence to |
treatment. - - i P A, Qo BUENT L R AR
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I FEATINN

6.1.1 Randomization by sew within clinics
- Tn compar "trea

fphring ‘mortality in the’treat nent” groups in relation to background
variables, the UGDP investigators presented data that showed ‘that the. excess

of cardio La'hs"egﬂar* deaths “in " the ‘tolbutamide’ group was, particularly marked -
among the feémales. Thé mortality ‘was "10.69, in“theé tolbutamide group as
against 2.19% in the ' placebo group; the corresponding rates for males were-
17.5% and 1119 respéctively. In'the course of reviewing this finding in the
individual ¢linics we' discovered a puzzling anomaly concerning the distribution

“of the two sexes to the four treatment groups within clinics, : s
Table A.1 shows the nuinbers of patients of each sex allocated to each treat-
ment group within. each elinie. The proportion of males allhcated: to placebo was

: sugprisingly, high in ‘Boston and in Seattle. The discreprncy -in Seattle alone

woiild represent an unusual event in random allocation (X*=11.31 on 1 at; p

—-.001) ‘and the results taken as a whole are algo anomalous (X’=33.83 on 12

©af; P—001). SR A T b
‘These unexpected findings: do not in"themselves explain the cardiovascular
mortality différences. In an analysis discissed later in ‘this section, adjustments
are made for sex and clinic ag well as other covariables, and there is no sub-
stantial change in the apparent éffect of tolbutamide treatment on cardiovascular
mortality. A more important’ point is whether thése findings provide evidence
of a breakdown of the randomization procedure—a contingency that might have
grave implications for the credibility of the whole study. ‘ )
7 The randomization procedure used by the UGDP has already been described
briefly in section 3.1:2. In an attempt to find an explanation for the peculiar
allocation by sex within clinics, the committee reviewed the randomization in-

detail. We were given access to the log books in which the Coordinating Center
maintained records of the allocation of .each patient to a treatment group and
were impressed by the quality of ‘the “documentation that the investigators
provided. We wete not able to find an assignable cause for the surprising -allo-
cation of the sexes to treatments.hut have no reason_to think.that the study
has been compromiged by a breakdown. in the randomization of patients to the
treatment groups. Because of the imbalaifice of.sexes in the * * * however, allow-
ance for thig has been made in our analysis. In institutions such as Seattle, in
which no cardiovascular deaths occurred in either the placebo or tolbutamide
groups, there ‘would, of course,.be no effect due to the imbalance. In general,
however, all analyses of the data should be adjusted -simultaneously - for sex
and clinic. o . : R TR : :
6.1.2 Cardiovascular fdilure rates G : o
Cardiovascular failure rates:in the UGDP study are presented in Tables A2
through A.4. The rate for the tolbutamide group is 5.4/1,000" quarter-years.
(Table A.2, top) and this is significantly higher than the rate for the placebo
‘group. In the next two parts of Table A.2 the rates for thie treatment groups
are presented separately for the two sexes, and the differential between the
placebo and tolbutamide groups is substantial and significant for females (4.4
vs 0.8) but less maiked and nonsignificant for males (7.5 vs 5.0). The number
of subjects ‘at risk is smaller for the males than for the females, and the chance
of ‘detecting treatment differences ig therefore greater for the latter group.
The results are consistent with' the view that ‘the tolbutamide rate is higher
‘for/both sexes; but if the males were considered in isolation, the evidence in their
case ‘would not be strong. Further, it is the older women who in pafticular

sh ubst 1ly different rates for the two treatment: groups. Anong women
‘over 53 years of age receivi

over b3 years tolbutamide, the rate is 8.69 and for those re- -
ceiving placébo, 1.49 For younger women the corresponding ‘rates are 0.6%
Cand 0.5%. 0 T G TR s T
. In Table A.3 the failure rates are presented by sex and’ treatment ‘group
at each clinic, These are the data that have already been referred ‘to in section -

5.8 to make the point that excess mortality ‘in ‘the tolbutamide group wasmnot

confieride to a few clinics. In' the case of the females it was observed at the
clinies in Boston, Minneapolis, Williamson, Cincinnati, Cleveland, and Birming-
“ham. Of the remaining six clincs, four had less than 200 quarter-years of pa-
tent, exposure. and showed, no deaths from: cardiovascular causes in either treat-
" mént group: In the part of the tal le showing data for both. sexes combined
t iy seenthat in seven elini  the fajlure rafe in the tolbutamide. group was
het and in two it ‘'was lower than in the placebo group and that in three
there was no information. S




! o. 1.3 Muttiple Iogistic model ! ‘ ' "
“We have miged ‘the same model as was employed by the UGDP invest 0TS,

N ’1s 211587111 femalés and 0,3528 in ‘males, and’ that the stapdard: enrors 4

|
. ' |
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- in‘which tHé probability -of death was expressed as: function: of ‘the.tréatme:
‘and of the base-line variabled: We have, However, added additional variables,

Nt
1

fo take accotint o0f the time between enrollment of the ‘subject and ¢ompletion: ‘
Jof” the ‘study, -and’ 11 ‘toaccount’ for the influence of ‘the clinies.: The: lengthy

list of variables-that was. assembled in-this way s shown in Table A.b.:

‘brief

account of the méthod- of analysis based on:thé multiple logistic modeliis gllveu

m appendix A.(26). The analysis leads to the findings reported in Table Ai6

1.

+:Als shown in the upper: portion of Table A.6.1, the potential length of follow-
up, that is; the length’ of time -from. admission. to the study to‘the time:of anal-

- ysis, proved, as one would expéct;: to be a highly sxgniﬁcant predictdr of arrhow
ot X% on 1.af being 23.56." This variable w: otiin- -
by, UGDP. Many of the demographic variables and-

vascular death, the vali
cluded ‘in the: analy‘ses di

rigk factors studied by 'the WGDP were #1s0: ‘highly significant predictorsrof eax-
“-diovaseular death. After’ ad:msting for the UGDP viriables; treatroents; and-

potential length ‘'of ‘follow-up in~the analysis; no additional: significant improve-""

ment was. made’ by adding:ithe clinic effects; honer, the: GGDP  base-line:
variables as a group still remained highly s1gn1ﬁcant It is worthy of note that
the clinic effects remained significant’ after adJustment had- ‘been' made for
demographic variables and treatmeirt. It ‘was-the additional: adjustment by

means of the variable length of follow-up: that reduced the elinic effects:to

i nons1gniﬁcant level *Although the finding of clinic differenices would not be gur- v
or it
xp med‘ by

 prising, since they might’ be’ due to” dxfferene@s in the patient pop dtions
clinicdl practite, this indicates that most” of the: dlfferences are*ﬂ
adjusthg for the different length ‘of follow-up;: 5

The most important point in: this analysis is whether or ncvt: t’he a ustments S

a

¢ for covariables eould be respongible-for the treatment differencés observed. Our »

analysis - indicates' that” the treatment effects have ‘been: changed very ‘little! by
‘this admstment Tolbutamide, tréatment-vs-an “average' of “other treatments,
‘adjusted for a subset of the demographic: variables and ‘time of poteutia® followw-
" up; showed a X*of 12. 14 on 1 df, In comparing the tolbutam1de treathient with -
the other trestments, it is appareut that thiy contrast accounts for almost’ %he
entire treatment éffect, and thus there is no mgmﬁcant dlfference betv«een the..

insulin treatments and plaeebo

When the data are presented separately for males and’ females. inathe nmxt
two ‘parts of Table A.6.1, the comparimn ‘of ‘tolbutamide’ with' the te Sriia in] ng :

treatments résultsin a X* of 2.56 on 1°dEin the case of males and«9.068 in 1 af
the case of femaley. The effedt!of: tolbuta‘mide ‘may: further’ be‘fcbmpared “wi

.
th,

the ‘placebo’ treatiidnt alotie tn such-a way that the insulin groups alsok» supply:

information: on fhe demographic variables. ‘Under: thede eircumhstances
. 'that tests for the adjtisted effeét of ‘the tolbutamide treatment’ ;
- and:11.70 for females. These resulty indicate - that the eﬂ!ec:t of buﬁamlde »tr
ment is: signifiéant in ferfiales biit not in males.;
“Table A.6.3" shows that- the coefficient fors the tolbutam

0.7094:and 0.4983; rerspeetlvelv THis implies, as noteéd before, that-the -effect,

gignifieant “only in fémdles: The effect in females, however, is- ! ot &gmﬁcantly

dlfferent from that'in males.
“The analysis by ‘means’ of “the multxple log:stic model conﬁi'ins the pnncl

“*’ﬁhe X%
iles
eat-»

=ct'

re
l'Sr

al”

“finding from-the mmpler study of ‘faflure:fates, namely, ‘that thHe ‘cardiovascular:
death’ rate was higher in’certain patiénts feceiving tolbutamide thai in: hase:

receiving placebe. This result was: definite in the' case: off femiales ;o
be true also’of males, but thé evidence ‘in that group’is:mot smtisﬁtcally

g
. .cant, The multiple logisti¢ analysis indicates that the difference in déath:rates
*- remains after adjustment has been made for the efﬁect 013 various.: base hbae__

. vamables and cardmvascular risk factors. oy

6.1.4 Analysrvs mm resnect to. adherence. to assiyned treatment; ;s
The UGDP Protocol spemﬁed {fixed ‘doses for the pacebi; tolbutainide~and i
sulin stdndard: treatments -Altérations wete ‘permitted only if the patieait Hoou

11;
fis

in~

not ‘be-safely maitdained on “the assigned imedication schedule.’t Modification off ‘

the dosage ot the'basis.of elevated 1bvod glucose levels alone: was not pex\mitte
Adjustments of ‘the dose “1’01‘ the patients taking vanable«lose'msuhn, . ,Wew:

References at end of article
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@ould be made on_the basis of the observed blood glicose levels from the short
‘timeg. 'of the ‘gliucose tolerance test.: Since some patients did-not adhere com-
‘pletely to the assigned treatment, they may have gone for perieds of time
“without-any medication or with a modified dose; or they may have switched to.
- another.therapy. = - = B RN TR . T : e oo
. It ig clear-that the interpretation of the UGDP data could be:influenced by
" such variation in the assigned treatment. The UGDP analysig and the analysis:
diseusged in the preceding part of this report are -based on the assigned treat-
ments, Ti this gection ®* * ® oo v ol w it o on s TR s
+ -~ Caution must be taken, however, inithe interpretation of:thesé results. It is
quite possible that-adherence is related to.importnt base-line or: other unknown
variables for some treatment groups and not for otherg. If -such were the case;
subgroups having a particular pattern of adherence might not yield fair compari-
‘gons of treatment. The analyses presented in- this sectionare designed to ac-
count for. the kuown base-line influences.: owever, without -the use of random-
. ization to form treatment groups, there is no-assurance:that an unknown prog- =
“‘nostic variable is present that affects adberence-patterns selectively for differ-
ent tréatment groups and thus invalidates the treatment comparisons.

. 6:1.4.1 The ewtent of the problem =

. Table 4 summarizes the number of patients who continued faking their
assigned. treatment for the entire follow-up period, and the number who, for at

: i ledst-one quarter, ehanged to.other treatments or none, Thus, for the 205 pa-.

‘tlents-initially ‘assigned to the-placebe group, 76 :(37%) . continued -receiving
.DPlacebo for. the entire period of follow-up, and the remainder had at least one
- ‘quarter of nonassigned treatment as follows: 1 :(0.59) received tolbutamide; .
- T(3%)y-insulin: at -4 variable dose; 92 (45%), no treatment; 4 (29 ), -tolbut-.
amide and no-treatment; and 24 (12%), insulin and no treatment. -(One pa-
tient -did not fit. any of these. categories.) .An ‘interesting point is that 168
(829, ) .of ‘the patients initially assigned placebo were receiving either the pla-
cebo or no-medication-for the entire study. Since the initial treatment groups
-were assigned to.their treatment by chance, these patients. could be regarded
ag representative: of the UGDP patient-population, Thus, over the average fol-
lowv-up time ‘of 6.15 years, a very laige proportion of the patiénts could be
“maintained without mediéation. . - E [ ; R . .

Another:consideration’in evaluating the extent of -the: problem. of ‘adherence -
ig the proportion; of follow-up time iidividuals continued receiving-their initial .
‘therapy ‘exactly.as prescribed in the protocol, Table 5 c¢lassifies the patients by
the proportion sof their-total follow-up time. spent. receiving treatment initially
asgigned:; In-order to.compare the extent. of adherence:of receiving standard-
dose insulin: with the adherence of other patients treated with insulin, a-dose
modification of ‘variable-dose insulin. after the initial titration- dose was regard-
ed as'a “modification.” Note that 26% (218/828) of the entire population were
1009, adherers for the total follow-up period and some 23% of the patients
weré receiving: the initial treatment. less than 509%-of the total follow-up time:

Table 6 summarizes the total follow-up: time ‘(patient-years) with treatmert
exactly as assigned, with the assigned {reatment at, a modified:dose, -and ‘with.
other ‘treatments. Note that for .each -of :the -treatmetn groups; 14% to 16% "
of the follow-up time was. spent receiving no medieation at. all. Further, the -
‘proportion-of: follow:up time that patients spent receiving the fixed dose.of tol-
“butamide was 58%: and receiving the fixed doge of insulin, 56%, It is interesting
that: for 25%.. of -the follow-up period; the tolbutimide patients ‘were . taking
d - dose other than that. specified by the. protocol;- similarly, for 309, .0f. the
follow-up perdod; the stanfard-dose insulin-group was taking an. altered dose of
insulin. e AR ! . Lol . .
6.1.4.2 Statistical analysis- ‘ . o v v

The ‘statistical analysis of the UGDP data in relation to adherence fo treat-
‘ment-is divided into two portions, Thé fivst part-vises a nonstandard methed that
= was developed for the problem at hand.and will-be called: the relutive allocation
i method. Tt takes into consideration (1) time spent receiving no.medication, (2)-
time :spent. receiving modified doses of ‘the initially -assigned therapy, and:(3)
time receiving: other:than the initially assigned medication. The second;method
of analyss is called the ‘survivel modeling method and is baséd on technigies
.recently “developed by Cox (27) -for modeling survival -data when' basedine
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. (eoncomitant) variables that affeet the outcome are present. ‘Both -analyses’
led to the conclusion that wemen receiving tolbutamide have higher total mor-
tality .and higher cardiovascular mortality than women receiving placebo. This
holds especially for the older women (over 53 years of age). |
Relative allocation method.—The basic idea of this method is explainqd in
appendix. B. The problem is to allocate the number of patients, .and the deaths,
_to the treatments when individuals have not been receiving the initially assign-
ed treatment for the full follow-up. time. The method of relative alloczition
. assigns numbers of both patients and deaths to the treatments in such a. way’
that they are proportional.to the length of time the patients have been taking
each treatment. Suppose-a. subject has heen in the study for ten years, half of
them with the initially -assigned treatment and half with no treatment. This
subject would contribute half an observation to-each of these categories. Iﬁ the
subject had died, half a death would be allocated to each of the two categories.
The sum of these allocations defines an effective sample size, n’, and an ;effe(#tive
number of deaths, d’, We then define as follows: : o
. |

" death réte;@f =d’/n’ ; ) N

. |
It time of follow-up is allocated in a similar way to the various treatments,
“and T is the total follow-up time for a subgroup, then o ES
L failure rate =Y’ =da’/T: oo
. Appendix Table A.7.1 presents data on .total deaths (d’), éardiovascﬁlar
deaths (d’’) and effective sample size (n’) by initially assigned treatment and
by treatment received; and.in Table A.7.2, the calculation of 0’ and .of Y is
illustrated. - : L3 ; R b
Table A.7.2 summarizes the death rates and failure rates corresponding to
assigned treatment withott modification, treatment modified. by change of dose,
and no treatment. The cardiovascular mortality associated with tolbutamide
is highest among the four assigned treatments, regardless of whether the treat-
ments are pursued with modification or without. A comparison :of. the:cardio-
vascular mortality in the tolbutamide vs the placebo groups results.in statistical
-gignificance at P=.015 (no treatment medification), P =.06 (doses changed),
and P=50 (no drug) ; using the Fisher test for combining tests of significance,
one finds that the overall result is significant at the P==.007 level. e
Since -there appeared to be a randomization anomaly with regard to the allo-
cation of treatments with respect to.sex, it.is of interest to examine the effects
‘of dose modification for each sex. Table A.7.3 summarizes the cardiovascular
mortality by sex and: dose modification. It is elear that the largest difference in
cardiovascular mortality between the placebo and the tolbutamide groups occurs
in the female group not having any dose modification (P==.004). A simple,
overall statistical analysis can be carried out on the mortality rates given| in
_Table A.7.3 by ranking then for each of the six dose-modification groups (rows)
and assigning to treatments within a group the ranks 1 through 4. Since those
‘receiving tolbutamide have the highest mortality in five groups and the next
highest in one group; this group has a rank sum of 5(4)--8==23; the rank sums
for the other treatments are as follows: placebe, 12; standard-dose insulin, 12;
and variable-dose insulin, 13. The probability.of obtaining a rank sum: equal to
;or higher than 28 if there were no difference between the treatments:js P=.007.".
(This probability is the ratio of the number of ways: of obtaining a:rank.sum
equal to or greater than 23 te the total number of possibilities, ie, 28(6(6))/
(24) (6)). If one were to make a two-tailed statistical test, the P value would
be multiplied by 2 ie, P==.014. . - - B . » ;
Another -‘way to analyze the effect of adherence is to partition the data ac-
cording to both (@) dose modification and (b) whether the patients adhered to
the initially assigned drug for the:.complete follow-up period. Table .A.7.4 sum-
marizes the cardiovascular death rates according to these two variables.. The
highest death rate is found in the tolbutamide group who were 100% adherers,
and had no dose modification. The comparison of placebo vs tolbutamide for this
subgroup is signifieant at the P==.008 level. The comparison of placebo vs tol-
‘butamide in the case of the other three subgroups is not significant. The eardio-
vascular death rate for. the three tolbutamide subgroups who -either did not-
adhere completely to the medication or had-a dose modification is 7.6/98.9==,08.
A comparison of this proportion with that for the subgroup that adhered com-
pletely and had no dose modification -(21) gave significance at the P=.002
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-level. This is in line with the view that if tolbutamide doés indeed increase the
‘rigk of cardiovascular death, taking less of it should lower the death rate.

- It thus appears that a s1gn1ﬁcant number of the cardiovascular deaths in the
tolbutamide group are associated with patients who took the drug for every
quarter’ of the follow'up period without any dose alteration: An -attempt has
been made to examine this further by subdividing the groups involved. Table
A.7.5 presents data separately for males and females. Note that the relative allo-
_cation of cardiovascular deaths to the female placebo group totals 2.5. (The
total number of cardiovascular deaths among fémales was 3, of which ‘the rela-
tive allocation method assignéd 1.2 to no drug treatment and 0.4 to insulin.)
A comparison of placebo vs tolbutamide in the group of females who had 1009
adherence "and no modification of dose results in significance at the P—.01
level. None of the other comparisons of placebo vs tolbutamide are significant
at P—05. The data cannot be meaningfully partitioned if all four treatrhent
groups are kept separate. One way to make a finer subdivision of the covariables -

© is to compare tolbutamide with a composite of the other three treatments. Table

A.7.6 summarizes the cardiovascular death rates with respect to both sex and
age at entry, using the cut-off age of 53 years (53 years represents the median
age at entry). From this table, it is clear that there are too few cardiovascular
deaths in the younger women to justify any comparison of tolbutamide with the
control treatments. However, this companson in the older women who adhered
1009 and did not modify the dose is'significant at the P=.03 level. There are
too few patients in the male subgroups to be able to detect real differences
by making simple comparisons, although in five of the six instances the talbut-
amide group has the higher rate.

Survival ‘modeling method.—The analy51s in the precedmg section  was' car-
ried out by simple partitions and comparisons of the treatment groups. To take
account of the effect of institutions, demographic variables, and base-line vari-
ables, however, more’ sophisticated ‘statistical methods are required. In  this

‘ section the UGDP data are analyzed by means of a statistical technique recently
developed by Cox (27) and modified.(28) The method relates failure ratés to
both the treatments under study and concomitant varlables (mstltutlons, base-

- line variables, and demovraphlc variables). -

The method, as used in this analysis, took: into account the proportion -of
time each patient was recéiving the assigned medication, the time of treatment
with other protocol medications, and' the time during which no medication
was used. (See appendix C for ‘details.) A preliminary analysis was carried
out for both total and cardiovascular deaths by means of the following con-
comitant variables to determine which were important: 4 treatments, 1 variable
‘representing no treatment, the 14 UGDP base-line variables, sum of the initial
glucose tolerance tests, 4 variables associated with interaction between treat-
ments (includmg no treatment), and 12 institutions. The results of the analysis
‘showed that a model could be'used that included, in addition to the treatments,
7 base-line variables  (sex, race, age, digitalis history, electrocardiographic’ ab—
‘normality, presence of arterial calcification, sum of the glucose tolerance tests),
and the 12 institutions. A final analysis was then done’ with the use of ‘a model
'incorporating these variables. It was done independéntly: for males and females-
‘to allow for differential treatment: ‘responses, and Was carned out separately
‘for total'deaths and cardiovascular deaths.: -

The final results of “the analysis can be’ expressed as a ratio iof'f admsted

“failure rates of different treatments. The term adjusted refers to the failure
rates after allowing for the effects of the concomitant variables. The data can
‘be summarized by presenting the-natural logarithm of the ratio:of failure rates
and its associated standard deviation. Table A.7.7 exhibits these quantltieq
comparing ‘each treatment W1th the placebo Also gwen 1s a eompﬁrlson of
‘placebo vs no'medication; «
. 'The coneclusion is that: for women:.inthe. tolbutamldé group, as ‘compared
“with placebo, there is‘an excéssive mortality, both ‘eardiovascular ‘and total
‘deaths. The difference is'more dramatic :(P==:008 for the cardiovascular deaths,
although it is also significant for ‘total:deaths among' women (P=.04). Thus.
this analysis: supports the conclusions reached in the previous section that
tolbutamide, as used in this study, produces an excess mortality ‘of cardiovascu-

‘lar causes in women, when compared against placebo. The data do not support
the same conclusions for men, but one possible reason is that the smaller number
of patients in the malé group resu]ts in' lack of sens1t1v1ty to detect differences

.of moderate magnitude.

References at end of article.
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6.2 The Bedford trial i
The data supplied mformatlon on both cardiovascular events and mortalxty.

6.2.1 Cardiovascular events . i . % : !
‘In the’ analysm of the data fxom the Bedi’ord study the authors ‘devote magor
attentlon to “cardiovascular events . Thege have been described by Keen ‘and
Jarrett (6) -as “a mixed bag” and indeed do raise probléems of classification|in
that the évents are not mutually. axﬁ]ﬁt@ive and are ascertained partly by ques-"
‘tlonnaire, ‘partly by electlocardlographic ev1dence, and partly from’ mortality
data. They include reported eplsodes of angina and. intermittent claudication,
and this could cause ambiguity, since reports of pain may be greatly’ mﬂuenqed
by variations in the mood of the ‘subject and in the style of inquiry. In view
of the lack of a. formal procedure to ensure blind evaluation, the results of such
analyses-do not lead to firm conclusions. i

6.2.2 Mortality date

These will be examined by two methods: the estlmation of failure rates ahd
death rates, and the use of the multlple logistlc model . ] L
6.2.2.1 Failure rates and death rates e : ‘ c t o
. “These two rates differ only in their denominator, whxch is person—penods un
" 'the first case and persons in the second. The numerator in each instance is the' -
number of deaths. The two rates are highly correlated for this: set of data,: slriee
there wag little variation in the length of exposure to risk.

In Table A.8.1 the influence of binary background variables on the death rqte
is shown. The rate is increased by hypertension, hyperglycemia, and arterial
disease. It is higher for females than for males and higher for those. over 45
vears of age than for:younger patients.

In Table A.8.2, placebo and tolbutamide {reatments are compared, taking in\to
account the background variables one or two at a time. In no case is the;‘e
adequate.evidence of a difference between the two treatments.

In Table A.8.3, the death rates (by treatment group and ‘sex) ‘are given fpr
more finely div1ded age groups. The regson for this is'that as shown in Table 3,
the proportion of older subjects is higher in. the placebo groups, and. age iis.
therefore a potentially confounding variable in the comparlson of treatmeht
effects. Owing to the relatively small numbers of subjects in the ‘individual age:
groups, the rates are somewhat irregular. The effect of age is marked, but there
is no evidence of a difference between the treatment groups.

6.2.2:2 Multiple logistic model & = : “

In this trial, all the patiénts were entered into the study at ecxsentlally two
different points in time and not over ‘a period of time, as in' the UGDP. ThlS
feature enables some simplification of the analysis of the data. To adjust for
the differences’in the length of follow-up, and possibly for other differences as’
well, between: those who éntered at the two different times, an indicator variable’
wag included -in ‘the log1stic analysis to-distinguish thé two ‘groups of subjects.
The ‘variables included’ 1n the logistm analysis of these data are given ‘in Table
A9,

The results of ‘the dualyss of the Bedford study deaths due to cardlovascular )
causes and deaths due to all causes aré shown in Table A.9.2, Theé’variances
introduced in this analysis were significant in predicting ‘death -either from all
causes’ (X?==81.02 on 5 df) or from cardiovascular causes (X*=%55.16 on 5 df).
Adjusting for these variables, however, did -not change the basic conelusio
reached from the unadjusted analys1s that the death rates did not differ sig-
mﬁcantly according to. txeatment s ol : y i

7. CONCLUSIONS L s .'i

In thlS section we sutamarizé our overall findings of the UGDP: study thh

respect to the- protocol the eonduct of the study, the methods of analys;s, and
the findings. o S .
7.1 Protocol P L

Question. ' Was the target populatlon for- this study an: appropriate one'?

Answer, Critics have pointed out that certain patiénts ‘were ‘required ‘to-.ac-
cept treatment that would not normally conform to elmlcal practlce, and the
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argue, therefore, that the target population was unsuitable. Such 'aclaim, how-:
ever, overlooks the important ‘but -ill-understood prophylaétic dspeet of the
trial, in which certain treatments were given to patients who, initially at least,
could safely go without drugs, in order to.test whether the common vascular
complications of diabetes could be prevented. The issue was the testing of cer-
tain possibly preventivé.treatments rathér than the implemeéntation of certain
standard therapéutic regimens. o T C -
Question. Wag the decision to include phenformin in the study justified?
Answer. In the event it proved:to be, since valuable information was obtained
about the limitations of that drug. Its use, “howeéver, gredtly complicated an
already difficult study. It is clear that one of the problems of a long-térm clinicak
trial is that potentially intefesting therapies may develop whilé the tiial is in
progress, and the natural desire to include them may divert resources. o
The omission of a history of simoking was-a blunder.’ Lo o

7.2 Conduct of the study ] ) : ‘ .

This was necessarily a léngthy and complex trial, and a substantial pioneer-
ing effort was needed to mount it succegsfully, We have raised a question of
whether the randomization wasg properly carried out. The only evidence that it
mijght not have been is the data on the allocation of treatments according to
the géx of the patient. Against this possibility are two * *

7.8 Methods of analysis - : - .

The UGDP investigators sought t¢. examine’ their data from a number of
different points of view, and in' so doing they made use of some relatively un-
familiar and exploratory statistical techniques. In' some cases these tethods’
would not necessarily have been’ chosen' by othér groups of-statisticiahs faced
with the same situation, but since the results of all the analyses tendéd to point
in the same direction, there would be little'advintagé in discussing at léngth the
weight to be attached to the différent andlyses.. -~ . T

The likelihood calculations seemi to us to add very little to the other analyses.
The results are rather difficult to grasp and require rather arbitrary weighting
to be given to the likelihood of different hypotheses. The method does not take
concomitant variables into account. RS . :

The Monte Carlo monitoring procedite was a major attempt to overcome
the selective effect of a seqiuential analysi§ of the mortality data. The investiga-
tors were concerned lest they had pdid undue atténtion to contrasts between
treatments at a partictlar moment when extreme fluctuations might have oc-
curred. Their method was ingenious,; and although minor points of eriticism may:

be-raised, we do not think that these materially affect the issue. (Some of these
points might be (1) the use of national mortality data, with death rates higher
than those in the study population: (2) the use of an “average” survival curve
for all patients in the simulation; .(3) the adding of life table death rates at
different. ages to obtain the death rates during intervals; and (4) the arbitrari-
ness of the linear boundaries. For an ulternative approach to the sequential
.analysis of survivil data, using internal comparisons only, see Breslow and
Haug.(29)) The detailed outcome of such a monitoring procedure is of no
great importance. The decision to stop the use of tolbutamide must have depend-
ed on considerations of various sorts, among which the monitoring procedure
provided a eontribution——no more than that. . .

The UGDP did not try to determine whether interactions were present in their
data. This criticism was raised by Feinstein and is valid.
T.4 Findings ’ ) i

Although we have concerned ourselves almost' éntirely with 'issues” related
to the possible toxicity of tolbutamide, we wish to point out that one of the
valuable ‘aspects of the completed UGDP {rial will be the provision of data on -
the long-term treatment of adult-onset. diabetes with insulin, It is already clear
that the benefits from this treatment are not dramatic, and the only worthwhile
information about them will have to come from the relatively.ptrecise methods
of a controlled clinical trial. In this sphere, the UGDP trial has no competitor.
Indeed, we would generalize from this and point out the * * *

On the question of eardiovascular mortality  due to tolbutamide and phen-
formin, we consider that the UGDP trial has raised suspicions thiat cannot be
dismissed on the basis of other evidence presently available.

We find most of the criticisms. levelled against the UGDP findings on this
point unpersuasive. The possibility that deaths may have been allocated to ear-

) ]
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diovaseuldr causes preferentially in' the gmups reeewing @ral therapy exists,
and, in view of the “nonsignificance” of differences in total mortality, seme“

'reservation about the eonclusion: that ‘the oral hyperglyeemics: are toxic must e .

remain. Nonetheless, -we -consider .the evidence - of - harmfulness: modera tely
‘strong. The risk is clearly seen in 'the:.group of older ‘worhen 'as shown. in '_Eable

A.2. Whether it acects all subgroups ‘of patients cannot be-decided, onithe basis s

-of . the available data. owing. to the small number of deaths 1nv01ve(1 in bhese'
subgroups. i
_+* There remains the question af generah?atlon of -these ﬁ?ndings,c As has been
frequently peinted out, the'conditions of drug use in this study. were, to éome
extent, abnormal. Tolbutamide dosage is varied. in practice, and’ the patzlent
‘unable to maintain adequate control with tolbutarmde eould ‘be: sh;fted to in-
sulin. A good deal rests, then, on the: matter of whether fwlbutamlde is- actqally
toxic. If. this should be admitted, it is hard :to see:how it could. be: regarded
* a8 a reasonable therapy, even when given in variable rather than fixed dosage
- If, however, this finding is- reJected there ‘remains. the question of Whether
tolbutamlde, although ineffective in this fixed-dose regimen, might be an.effective
therapy as ordinarily used. The UGDP:gives no direct answer o thl‘i quequwn,
but the dose of tolbutamide. ordinarily employed varies only . moderately, :
There ig also: the question of the extent to.which the UGDP subjects reason-
ably represent the population ‘of maturity-onset diabetics who are candidates
for oral therapy. Little of the commentary. available to us raises questions on
thig point;-and we assume. that the UGDP population, is. representative of a
large fraction of the maturity-onget, non- insulimdependent diabetic: population.
In conclusion, we consider that in the light of the UGDP findings, it remains
with : the-proponents of: the, oral; ‘hyperglycemics to conduct sc1entxﬁc«111y ade-
quate studles to Justlfy the continued use Qf such agents o .
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APPENDIX A

Use:of the logistic model

. The logistic model has e en.recogﬁized és.being very useful for studies-in whiéh :

= there are only two outcémes, for-example, death or survival (-6) In this use of
_the model'it is assumed that the probability of death, P, depends on m independ-
ent variables, X1, X;, * * * Xp, according to the relation - e oo
S : 1. i
; P 14c4 .
where . ) B o
A=bo+b1X1+bzXz o o +mem vl ot

On eachksubjectgihl th,e"UGD»P trial, the data available were, the m independent

variables and an outcome variable that was given the value 0 or 1 according to
whether the patient survived or died The multiple regression :equation was
fitted to relate the probability of death to the independent -variables A maximum
1bikegihopd, procedure was used to find estimates.of the regression coeflicients
0y 01, « ¢ o 0D . . i :

Groups of people such as those receiving a treatment or those from a particular
clinic were incorporated into the model by the inclusion of ‘an indicator variable
that, for a given individual, took the value 1 if the indivadual was in that group,
and 0 otherwise In order t6 avoid redundancy, there must. be one fewer variable
for. clinics than there were clinics, and so for other sets of .categories To allow
for the varying lengths of follow-up, potential length of follow:up (ie, the length
of time between enftry into the study and the end of the study) was entered as a
covariable in the regression. i i .

As a test of the various coyariables in the logit regression, the likelihood ratio
x2 was computed. The likelihood ratio x can be computed for a set-of parameters,

8, by comparison with a set of parameters B% to which, under the null hypothesis,
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p constraints have been applied: If the maximum likelihood estimates of the set.
of parameters are 8 and g* respectively, then —2 In [L(8*)/L(B)] is asymptoti-
cally distributed as x2 on p degrees of freedom, where L(.): denoted the likelihood
function When investigating the regression coefficients themselves, one can use
the fact that they asymptotically have & multivariate notmal distribution with
a variance-covariance [I(8)}-t where @ . oo o i T

I(,g):[il?é(.ﬁl]mx@ e - o ‘.

EY
|

dg;dp;

' This‘eialles one. to.obtain estimates of the standard deviation: of the estimates
. of the régression PATAMELers, - = sy wn e i f0 . .
© -fTable A.5 gives a list of the variables that were:considered in, the . s of .
the UGDP :data and Table A.6.1.summarizes the findings,oh them. The estimates. .

of the regression coefficients ‘when: all .of these variables have,»beenfindul(’leql are

given in Table A.6.2. As often happéns when one does multiple regression with
many parameters, there are redundancies, so that a relatively small subset of the
variables gives nearly as good a prediction as’the entire set. In looking -for -an .
. appropriate subset of variables, one still'includes the variables that are of great-
‘est interest, in this case, the treatment effects. Sex was also included because of.
an interest in the treatment effects for. éach. sex. -It has already been noted that
after. adjusting for treatment variables; demographic variables, and time of
follow-up, the clinic differences were mot: significant, and so the variables for:
clinics were dropped. Other demographiec variables™were added to the ‘regresgion -
e maximum of the likelihood did not differ significantly from the ,_mr;’x‘ :
the variables were entered into the regression depended ‘on' the absolute ulg
T (see Table A.6.2), the large values being entered first. The subget ‘of variables: .
thus identified ‘(age, sex, systolic: bglood;pressur&-,electx‘ocardiographic abnormal-
ity, cholesterol level, and arterial calcification) is indicated in Table A.5 and
Lhese were ugeéd in the furtherianalysis. A regression analysis with:this subset of
variables other than sex was also done separately for-each sex. The results of the

analysis using the subset of variables are summarized in Table 9.6.1, as well as

in Table A.6.3. This analysis indicated that the treatment effects may be different
. ‘from the two sexes: The harmful effect of tolbutamide treatment ismost apparent,

for women, although the effect for men is not significantly different from thatfor
women. It is not clear whether the Fesults for tolbutamide apply only to women:.

mum of the likelihod when all the variables were included. The'order i

or whether the effect on women-is.more obyious because of the larger numbers.

involved. - ! . ' Fk SR
Table A.6.4 gives the number of deaths observed in each' treatment gr
broken down by age and sexj-along with the:number expected on.the basis.of the
‘model using the subset of variables just mentioned. It appears that the m ’d‘el
doeg reasonably well in’ predicting the mumber, ofdeaths iy each group. [t
The variables used in the analysis of the Bedford study data are shown in .
9.1. The analysis was done for all cdauses and reatrdiovaseular: causes’ of
S
o

‘death 4nd the results are summarized in Table Ai9.2. The regression coefficient
obtained when all the variables are included are shown.in Mable A.9.8, ¢ iy
. BRI PG A SR W) ; ) |
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Relative allocation method .. ] v
In this section we outline the rudimetits of“the relative allocation (RA) méthod
of analysis. Define F , AT e L bl
.8 4=Total followup time for.the «*® individual (o«
S..=Total follow-up time.for;the ot individual on 1

:1’2,3;4); ‘ . C o : : i
 Wig= Sia/Sa=Reéldtive time on/ith.treatmentfor ‘ethindividual; A
.= 1 if et individual is dead (or if cardiovascular death) . = . nale

10 otherwise. .1 %t POk e T S
We shall .denote the treatments placebo, tolbutamide, standard-dose. in'suiixi,
and variable-dose insulin by the subsqripts;<=1,2,3,4, and 7==0 will refer to|no
treatment. Therefore, the ath patient in the study supplies the veetor of informn
tf,ion“(‘Sa;wiwsa)i‘=0yv1)2:3)4' . o oL l f
‘el relative allocation nuimber:of deatlis forithe 48 treatment is efined by

S

Y bk

LR
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Snmlayrly the eﬁ”ec‘twe number of observa'tlons for the z“l treatment 1s
’”m EWW ‘ . f‘,

o The proportlon of: deaths for the ith treatment g theh sestlmated by
v ; d v

R
: r.,e“ /n""

The {6 ) canbe defined to ta,ke on the value unity dependmg on w*hether one is
calculating mortality for total deaths or cardiovascular deaths.: - '

The estimate of the proportion of deaths associated with a treatment is tasually

donefor a subset of patients’ accordmg to whether the patients belong to the sub-
set or not It C dﬁﬁnes such'a class, then the RA déaths and sa)mple sizes® are:

0= E Wiabs
L iaeC G

= 00 =di (O () e e 2

If there is no dlﬁ‘erence ‘between_the treatments. for patients belongmg to a
partmular elassz the ¢ probablhty of dying while in the study doés not depend on
the treatment e,

; P{a (C) 1}*0(0), )
W‘her@ MC' Conséquently (condmonal on the. {:w;,,} bemg ﬁxad), we: have
5 EW(C)}»M) k (
{e:w) a/(c');w Mw(m-mucm 2A¢,(c)}
e .,czﬂ((j);(lﬂ, : b
o A,,(0)=‘Z‘, w.aw,a/[n.'(cm'(c')i

aiﬂdrf

 where

Appmnmate tests of sigmﬁcance can be made by mkmg
1(C) —6/(C) Nerey [a.' «f) ~—e '<cz»1

: m }wve a standard normal distribution. .

- Inamanalogous way the faﬂnre rate for theaﬁh treatment and patients’belon
‘to ciassCls definedby. - . SR
: W) =o,~',<0)/t..<0),v

where, :
’ tf(C)gE Safni(C)
is the assoclated average follow—u tirhe. Thus, conditional on ‘ohe ave-rage
follow—vuvp tlme, the variance of ‘a ‘difference between two fallure tates is
var {X.'(C'b—h’(C)}mm’{Bf.(C)+BN(C’) 23\4(0)}

where
S .,(C) A./(C)/[t(C)t(C)]

Armumxc e

»S‘wﬂ)iuall Modw ing M‘ethod

 The modél used for ‘the survival modxezhng method expresses the 10gar1tlm1 of
the failure rate for the o patient as i _

log»h..=k'log )\(t)‘-!-ﬁk ByZTa=1,2,..:m,
: 8=1
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where A (t) and {8,) ate unknown parameters to be estimated and {z.a}s= 1,2,...,
p and p covariables associated with the a*h patient. The x-variables for the four
protocol treatments were taken to be equal to the proportion of time the ath
individual was on-the particular protogol treatment. That is, if the first fopr B
coefficients refer to the treatments in thie standard order, then Xy, W for
$=1,2,3,4. If a patient receiving standard-dose insulin had an altered dose of
insulin, this was regarded as contributinginformation to the variable-dose insulin
roup. ‘ : e , . i
"The .estimates of B8 (s==1,2;3,4)" correspond to the logarithm of the ratio of
the failure rate of the st treatment to that of the period for which no medication:
is taken. The differénces Bs—p, estimaté the lo,ga,rithm of the ratio of the gth
treatment to placebo. These ratios are “adjusted’” ratios that -have been adjusted
for base-line and demographic variables as well as .nstitutions. The model is
based on the work of Cox, (27) utilizing & modification suggested by Kalbfleisch
and Prentice. (28) oL e v 5
. - REFERENCES !

TABLE 1--UGDP STUDY: TREATMENT GROUPS. AND GAUSES OF DEATH

i
|
- 1
|

;‘ ; Percent dead
Number. All- - Cardiovadcular
Treatment group : . ot subjects - o causes causes
- - e . ;
Clinics using tolbutamide: |
Placebo... ... R 205" 10.2 149
Tolbutamide....... : 204 . 14.7 12.7
Standard dose ins . - 210 9.5 | 6.2
Variable dose insulin 204 8.8 x 5.9
64 9.4 13.1
204 15.2 2.7
68 - 8.3 \8.8
w651, 6.2 4.6
‘s
TABLE 2.—BEDFORD STUDY (6)'; CARDIOVASCULAR EVENTS AND TOLBUTAMIDE i
Plac,oi)o B Tolbutamide “
Twithevent " With event |
- Nmber gf i f - Number o i
subjects. - Number Petcent Subjects Number Peﬁcent
Both risk groups: |
123 .46 3.4 125 34 7.2
69 S %5 36.2 62 19 0. 6
54 e 38.9 . 63 - 15 23.8
34 19 55.9 a1 21 ?1. 2
e plI 714 14 1 8.6
< 20 5.0° 27 TR 1A
Low risk group:. - o . : o {
Both sexes. . c.eceraeisloee a—- .89 21 30.3 - 8 - 13 5.5
ale. ... ) L 15 27.3- 48 0 8 - 16,7
Female 34 12 35.3 . 36 45 ~13.9
1 The high risk group consisted of those who, on cominginte'fhg tiial, had clear-glinical evidencé of cardiovascular diséase
~ or clinically significant hypertensi ) s ;
TABLE 3.—BEDFORD (5) AND- UGDP STUDIES: AGE DISTRIBUTIONS [
‘Bedford study - UGDP study ‘
) Placebo " Tolbutamide Placeho Tolbutamide :
Age Number Percant Number = Percent. Number . Percent . Number Perc%nt
7 5,5’ 6 49 7 3.4 - ‘15
R 5.6 12 -9.8 25 12.2 23 1%.3
22 ; 22 17.9 51 24,9 45 22.1
25" ~2D.;g- . - 34 21.6 60 [ 29.3 74 36.3
) 2&\ a AL 27 22,0 46 22.4 51 250
-3 Zg.;ﬂ 20 16.3 16 1.8 8 3.9
7 b6 2 1.6 0 0 0 0
All ages_._. 100.0 123 100..0 205 100.0 204 IOQ.U
L

' 12g1._j' ) , .0 ,
Meanage..... ... ioooo. 8.6 . 55.4 i 52,2 §3.0. -
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VTABLE 6.~-PATIENT. FOLLOWUP TIME (PATIENT%Y-E,ARS) BY ASSIGNED TREATMENT AND TREATMENT RECEIVED

Rssigried treatment

. . - Standard dose  Variable dose
* Placebo Tolbutamide .- .insulin insulin Totals

: .. Per- | Per- Per- Per- Per-
Treatment Received Number cent ‘Number cent- Number cent Number cent Number cent

As assigned. sz .iililll 693.8. 65.0 712:6 58, 709.3 55.0 13040 24.0 2,419.7 48

Other treatment:2 : T

-+ Placebo: : 319.3 25.0 S VUL S 319:3 6
Utami 3, . : ' 4 . 233 .3 3153 6

43.3 3.0 3789.8 620 '1,285.1 25

198.6 16.0 ook 177.4 14,0 754.8 15

Totaloo.i.. .-.1;258.3 ... 1,230.5 ...... 1,300.9 ... 1,274,5 ... 50642 ... ‘

1 This' figure represents total patient years on initially selected &ase of iisulin. )
2.This includes assigned treatment but with modification of dose. . . . .
3 This figure represents total patient years on with insulin at a dose difterent from the initial dose.
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TABLE ‘A2~UGDP- DATA CARDIOVASCULAR FAILURE RATES? FOR EACH TREATMENT GROUP

: : Totaltlmeﬁ " L
P T ‘Number of Number of T atrisk. Failure rate - .-
Treatment group ) : patients tanlures ‘quarter-years. " (in-thousands) -
. Both'Sexes: e .

- Placeho. 205 . 10 5,033.6 2.0
Tolbutamid: 204 R (- 4,922.2 5.3
Standard-dose insulin....._. 210 -+ 13 5,203.9 2.5

oy Vanable dose insulin...eoeaan- . 204 12 5:098.1 2.4

ale: N
Placebo .................... - P . 63 1,383.2 5.2°
Tolbutamide. ... . 63 . 1 1,491.% 7.4
Standard dose insulin... 57 1,340.0 3.7
- Variable dose insulin. ecnioo. ’ a8 2 1,137.5 1.8
Woimen: - . - .

Placebo. ... ...... ; ; : R A ) 3 36444 .8
~Tolbutamide....... Sl 1AL Lo 15 3,430, 7 4.4
. ‘Standard insulin d : 153 8! 3,863.8 2.1
Variable dose insulin. . 158 10 3,960.6 2.5

“TABLE ‘A.4.—UGDP DATA: GARDIOVASCUL RE RATF.S FOR EAQH TREATMENT GROUP 8Y AGE

RN : " AND-SEX :
A L Total time at - e .
ok - Number of Nurnber of .- fisk, quarter- Faiture rate
Treatment Group patients fa:lures years (in thousands)
28 1 664.6 . LS
A 26 5 656.6 7.6
. Standard dose insul 28 0 722.5 g
Vanable dose insulin 21 Lol 521.7 P B
<53 g . '

Iacebo .............. . 9. 6 724.5 8.3 -
Tolbutamide. .. S 3T 6 834.9 7.2
Standard dose insulin__. 29 5 617.6 81

25 1 615.8 1.6
85 1 , 187. 8 .5
L 1 793.8 .6
79 1 048.6 .5 -
82 1, 118.9 - 5
58 P2y 456.6 1.4
. 70 14 636.9 8.6
sd T 815.2 - 3.9
76, 9, 8417 4.9

5




 TABLE A.5—VARIABLES USED IN THE LOGISTIC ANALYSIS OF THE UGDP DATA. - -

Time: Length of time from admissjon to study to tnme of analysis.

Treatments 1'(Coded 1 if the patient was ass|gned to the treatment and 0 otherwise)
. Tolbutamide.-
“Insulin (stahdard-dose)
Insulin (variable-dose).

Demxgraphnc variables and risk factors (“demographac vanables .

. 'Sex (I=male, 2=female).
. Race (1=white, 2—nonwh|te)

Relative body weight.

Systolic blood pressure.2

Diastolic blood pressure.

History of use of digitalis (1=yes, 2—no ).

History of angina pectoris (1=yes, 2= ?

Significant electrocardiographic abnormality 23 (1=yes, 2 no)

Serum cholesterol.2

X-ray evidence of arterial calcification 24 (0=no, 2=yes)..

Fasting value from baseline flucose tolerance test.
.Serum creatinine value, mg 10!

Visual acuity for both eyes (0=>>20/200 fot both eyes;l= SZO/ZOGfOI’GIther eye)

Clmu‘:;s 1t(Cude 1 if the patient was in the chmc and 0 otherwi se).
oston. ettt R

Minneapolis. ) !
New York.

Williamson.

Cincinnati.

Cleveland.

Baltimore.

Birmingham.

Chicago.

St. Louis.

San Juan. .

1 There is 1'fewer treatment variable than there are treatments, and 1 fewer cinic vanable than chmcs This avoids :
redundancy in effect, the treatments are compared to the missing treatment (placebo) ‘and the. clinics to the 'missing

clinic (Seattle).

s These variables constitute the subset referred to'in tables A. 6.1 and 6.3. Sex was not: Included ‘as ava ab!e m\the

analyses done separately for each sex,
i I\fauivr ?]r mnaor (-waves, S-T depression, T-wave inversion, complete heart block, left bundle-branch bloc
ricular tachycardi
4 Evidence of arterial calcification noted in both of 2 mdependent readings of the same set of soft tissue X
right Iowemmb. . o .
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TABLE AG——ANALYSIS oF CARD!OVASCHLAR DEATHS ING THE UGDP TRIALS' USING THE LOGISTIC MODEL

e e leellhood Sl
B df “ ratio X2 P
‘Both sexes: -
Constant. ... ..o L B .
ime___ .
Treatmel 3
Treatments a B
Demographic variables and risk factor: .
Treatments adjusted for demographic va 1.
Treatments adjusted for demugraphlc variables 2.
Clinics adjusted for:treatments and t /.
Treatments adjusted for clinics and time H
Treatments adjusted for demographic va .98
Clinics adjusted for demographic variahies, trme, and- treatments. )
Clinics adjusted for demographic variahies and treatments: .
' ‘Demographic variables adjusted for clinics, time, and treat . .
Tolbutamide treatments adjusted for demographic variables, clinics, and time 1 1L
Other treatments adjusted for demographic variables, clinic, trme, and tolbutam:de o )
treatment. .o oL il Lloo Lol Uil lIliiiiiillaileiioldl 2 0.32 ___l.C
Subset of demographic variables ad]usted for treatment and time 1. O 83.05 .00t
Other demographic variables and clinics... __.____________._______ . _.__.__.._... 19 27.19 .. _.
Treatments adjusted for subset of demographic variablesand time.._.___..______... 3 12.31 .01
Tolbutamide treatment adjusted for subset of demographic variables, time, and insulin ’
~ treatments (tolbutamide vs. placebo). . .l ________._. 1 8.49 - .01
Insulin treatments adjusted for subset of demographic variables, time, and tolbutamide
treatment (|nsulm VS, PIACEDO) - oo ool 2 0.17 ...
Tol de I'for subset of demographic variables and time (tolbuta-
< mide vs. other treatments) __________________________________________________ o | 1214 ...
‘Insulm treatments adjusted for subset of demographic variables and- tlme (insulin vs. 2
other treatments) ____________________________________________ i i 2 382 i .
Men::. . S ; o
- Constant._.._ ... .. __ 1 159.53 . 001
'Demogra hié variabjes and 6 35:.45 001
Treatmehts adjusted for variables andtime 3 5.07 ...
.~ Tolbutamide treatment adjusted for msulm treatments, demographlc vanables and e
© - time (tolbutamide vs. placeboy_ v o il T Ll 1 0.35 ...
¢ Insulin treatments adj usted for demographic vanbles time and tolbutarmde treatment co
T (sulin vs. placebo). Ll L LIl 20 82 il
Tolbutamide treatment ad]usted for demographlc variables and time (tolbutamide vs.
Sl othertreatmentsy_ S L iillll i il . 1 2,56 ...
Insulin treatments. adjusted for demographlc variables and time (insulin vs. other :
reatmeNtS). - oo e 2 472 ...
omen:
Constant. il 1 551. 79 .00t
Demographic variables.and time._.. 6 67.66 ____ .
Treatments adjusted for variables and time 3 12. 23 ......
Tolbutamide treatment adjusted for insulin treatments demographic variables, and
time (tolbutamide vs. placebo). ~ .. . . .l il 1 11.70 .01
Insulin treatiments adjusted for demographlc vanables tlme and tolubuamide treat— :
- ‘ment (insulin vs. placebo) _ _ . ..ol ...l 2 2,52 ...
g Tolbutamude treatment adjusted for demographic variables and: time (tolbutamlde vs.
othertreatments)._ . ____ il 1 9.06 .01
Insulin treatments adjusted for variables and time (insulin vs, other treatments) _____ 2 0.53 ..aoon

1See table A.5.
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TABLE A%6.3.—UGDP DATA: ESTIMATES OF THE COEFFICIENTS, THEIR STANDARD DEVIATIONS AND
THE LOGISTIC REGRESSIONS USlNG A SUBSET OF THE VARIABLES

All patients

Coef- Standard
« ficiefit deviation

Males only

‘ Coef- Standa
T ficient deviation’

Sex

Systonc blood préssure. .
Abnormal ECG
Chotesterol._..___.....
Artenal calcification

2.45  0.1024 - 0.0263

Tasulin:
Standard dose.
Variable dose

Constant..

' -a-1,4
......... —4.83 ~16. 3790
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TABLE A.6. Z—UGDP DATA: ESTIMATES OF THE COEFFICIENTS, THEIR STANDARD DEVIATIONS AND T! FOR THE

LOGISTIC REGRESSIONS USING ALL VARIABLES

S i ) Standard
Variable " Coefficient deviation
0. 0692 0.0213 3.25
—. 3956 .3919 ~1.01
Race —.6432 . 4560 —1.41
Relattve weight_.___. - —1.1122 7768 —1.43
Blood pressure Systolic.. . 0143 .0076 1.89
Diastolic. _..__.—._.... —.0125 0154 —.81
Digitalis use by h:siory —.6748 5117 -1.32
Angina by history - . —. 6519 5171 ~1.26
 Abnormal ECG 1.3907 5693 2,44
Cholesterol.._ . 0041 . 0026 1.58.
Arterial calci 12750 1877 1.47
- Glucose tolerance te . 0011 . 0031 .36
“Serum creatinine. . 6990 . 8721 .80
Visual acuity._ ... —.1592 .6095 —.26
oston_____ 1.3005 1.2477 1.04
aneapolis. 1.5444 1,1989 1.29
New York_. . 8680 1,3323 .65
Williamson__ 1.0567 1.2473 .85
Cincinnati:__ 2,3536 1.3089 1.80
Cleveland . . 8507 1. 4507 .59
Baltimore. . - —.1780 1.6263 - 11
; Blrmmgham - . 6587 1.3571 .49
Chicago_.... 1.1578 1.3484 .86
St. Louis. . . 4500 1.5386 .29
San Juan. 3470 1.5304 .23
ime___.. . 4362 1.1805 2,42
Tolbutamide. ... .o oo oo o oo Lol oo llio ool li._ 1.2412 . 4470 2,78
Insulin: i
Standard dose_ 2424 4939 .49
Vanable dose _ —. 0005 . 5257 —. 001
Constant.___...__. —8. 8522 2.9440

1 Estimate divided by standard deviation.

TABLE 'A.6.4.—UGDP .DATA: NUMBER OF CARDIOVASCULAR DEATHS OBSERVED AND PREDICTED FROM THE

LOGISTIC MODEL: -

Treatment
' o Standard dose Variable dose
Placebo Tolbutamide insu!in ’ insulin
Males:.
=<
Observed_ .. . ... 1 5 0 1
5t Expected._. ... ... 0.521 2. ‘600 0. 952 0. 447
Qbserved. . ooooooiioz 6 6 5 1
Expected......___...._.____ 3.640 9.310 4,398 3.130
Total: : .
7 - 11 5 2
4,162 . 11.910 5.350 . 3,877
: 1 1 1 1
0.898 3.260 1.107 1.057
2 O 7. 9
4.940 .0 10.829 6.543 : 7.365
Total: : S o
Observed.. . _...._._..... 3 15 8 B 1}
Expected ................. ‘ 5.838 14.088 7.649 8.422.
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< TABLE A7 —UGDP DATA: RELATIVE ‘ALLOCATION OF TOTAL AND CARDIOVASEULAR DEATH$ AND EFFECT VE~
; SAMPLE SIZE :

Assxgned treatment )
tandard " Variable

Treatment received ~ + #..* Placeho - Tolbutamide dose insulin  doseinsulin . - Totals. .
Treatment as assigned: 1 . * 4
6. ;33

£S5

cati
Placebo s
K % o %g :
8. A
qu w17 S 0. > .1
-0 57 0. 5.7
W5 51,4 .8 .6 53.3
. i
‘1.2 .4 12.5 38,5 2.6
1.2 A4 8,6 . 34,6 14.8
£.9 10.7. SHLTL 31219 - 250.6 -
41 2.0 6 2.6 93
1.4 2.0 .5 1.8 5.7
'33.4 22.4 32.4 - 27.6 115.8
2.0 300 200 18,0 8.0
d"~ 4710.0 26,0 13.0 12,0 ‘:"Bg.()
‘: 205.0 204.0 :210.0 2040 823.0
5 g S
ld’mdlcates total deaths d”, deaths fyom cardmvascularoauses, and n’, effectmesample size.
"2 These figures are. assocnated 'withthe initially selected dose of insulin.
3 These figures are’ with the ly sel ec’ted dose of insulin, -
TABLE A.7.2—UGDP DATA: DEATH RATES AND FAILURE RATES ‘Bv ASSIGNED TREATMENT‘AND DOSE GIVEN 1
Asslgned Treatment N .
! ‘ S Standard dose . Variable dpse
- “Dose given e Placebq ,kTo|butamide SR insulin ) insulin 2
Cardigvascilar deaths: . .
- As-assigned:- ‘ . 4 i : i ;
e -0.06 5 0,15 - 006,. 010
.9 i L5 e Lo .8
02 [ T B 04
.3 ) 1.9 i 1.2 .6
.04 .09 .02 o7
N Wi 11 - R
. Total deaths:
As assigned -
4 L1 c17 J
L9 2.8 2.3
.06 A5 Jo7
a8 .25 -
Salz 09
21 . " 1.1’~ ;.5‘

1 Dea‘trf: {latg (@)-is eftective. number of deaths/eﬁectxve sample size; failure ra&e W) is deaths per hundred patleht-"

ears of follow-up. o

.y 2 Combmmg both modification groups results in ¢’=10; 2/175 9:==0,06, N'= 09 for cardlovascular deaths ¢’=154]"
175; 9 0 09, \'=1.4 tor total’ deaths. :
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TABLE A.7. 3—UGDP DATA CARDIOVASCULAR DEATH RATES BY ASSIGNED TREATMENT SEX, AND DOSE

GIVENl i
As§igned treatment )
N " Standard doso. Variable dose
Dose given .. Placebo *  :Tolbutamide insulin 220 ' s insgling
Femaleé: ‘ .
As assigned...__...... feeibenes L 4/79.8=0. 02 10 8/78 0=0. 14 3.9/52. 8==0 07’ .
- Dose modified.- iu 33.6=0 9,7=0,08 .. 3.7/76.4==0.05 " 3.
M ; SN0 UG- oot wowes  L2/23.6=0.05 L 2/19 6=0. 06 + 0.4/23. 5=0 02 P
ales: : ; 7 9
. Asassigned. . oo.oooooioiioilnl 5/35.9=0.14 7.0/41.5=0. 17 1/14.0=0, 07 i
'Dose modified.. pn 1/15.0=0.07.. . 2. 7/11 7=0.23.. 3.9/33. 7=0 12
By — IR -29.8=0.02. . 0.8/8.6= 0.09  0.1/9.0=0.01

- 1 Tables give ratioof cardiovascular deaths (relative allocation) to number of patlents (relative allocahon)
2 go;gblmmé; both dose modification groups for IVAR resultsi in the following: females ¢ =8.2/136.1=.06; males

TABLE A7.4—UGDP DATA: GARDIOVASCULAR DEATH RATES BY ADHERENCE AND, DOSE MODIFICATION

Treatment ‘ e
Dose . ‘ : : Standard . . Vanable R L
Modiﬁcation . Placebo  Tolbutamide dose insulin dose insulin o Totals
‘100 percent ad- .
herence : . : TN
N .............. 4/64=0.06 - 16/77=0 21 4/51=0.08 - 427=0.15 - - 28/219=0. 13
............. 1/12= .08 . 4/29= (14 3/50= .06 . . 2/55= .04  10/146=0.07
<100 percent ' ' :
adherence ; W . ]
NOc et 2.4/51.6= .05 1.9/42.5= .04  4.6/60.1= .08 1.6/26.9= .06 10 5/181 1=".06
Yes... . 1.8/36.6= .05 1.7/22.4=,08 ’0._9/15‘.]: .06 2.6/66,9= .04 141.6= .05
Totals. o ccvn 912/164. 2= .06 23.6/170.9= .14 12.5/176.8= .07 10.2/175.8= .06 5T 1= 0B

1 l()q% ‘gdherence is defined as téking-the i/niti‘aIIy assigii‘ed ‘dfug for every quarter of follow-up. )

¥

TABLE A:7.5—UGDP DATA: CARDIOVASCULAR DEATH RATES BY ASSIGNED TREATMENT, SEX AND COMPLIANCE

Treétmen{ .
SR ’ ) Standard dose. ~~ Variable dose
Compliance? . . Placebo . " Tolbutamide . insulin insulin
Females: . ‘
' 100 percent adherence—no dose ’ o : et e SR
modification.....ccccaonecncn 0/41=0 . 9/51==0.18 1/28=0.04 3/21=B 14
<100 percent adherence or dose : : s )
modification..._ " 1/3/72.3= .02 4.8/66.6=.07 = 6.6/101, 2= 07 5 2/115 8= .04 '
No e 1 A RO 1 2/23 6= .05 1.2/19.6= ,06 :0.4/22.5="02 1. 8,’20 9“-‘ 09 -
ale: I ;
100 percent’ adherence——no dose : L SN ,
modification. .. ... ... CT 4f23= 170 e T T[26= 021 : 2/22= .09 g 1/6= a7
<100 percent adherence or dose .
’ wimw 2/27.8= .07 2 7/27 2=,10 " 2:9/25.7="11 1/32.9= .03
: 0 209, 8=/ 02 0.8/8.6= .09 0.1/9=-.01 0/6.7= 0

““1Compliance is based on both adliarenpe fo'the aésignéd‘tyeatlﬁent group and use of the prescribeki‘(tjpsg-. .

L
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TABLE A 7 Gﬁ—UGDP DATA CARDIOVASCULAR MORTALITY RATES BY: SEX, GOMPL!ANCE AND. -t :

MEDIAN AGE ATENTRY'

Tolbutamide .

Cortipliance =+ ¢ ] ~ Control't
. Females: R . -
<53yrold: . ‘ . S
: 100 percent—no DM 2. ©0.0/45=0 0/22==0
<100 percent:or DM . 2.6/155.9=.02 . 1/33.45.03
L X1 T A O S 0. 4/39.=;01 : 0/11 7= 0"
>53 1 old! . ; B ; ; ; P
) 100 percent—no DM.. LT =09 . ="

<100 percent or DM 10. 5/13.'; 4=

08
A1

Nodrug ..o nicans U e i
Males . .

<53 yrold:
100 percenth—no DM. 1/23=.04
"« 100 percent or DM 1/35,6=.03
No drug..- 0/16.7= 0.

>53'yrold: . .

: 100 percent—n0 DM _ . ccecmecaiand i dane et /28—- 21

<100 percent or DM .. . 10
No drug.-_.....-.--.._..;-.._.--., ....................... I, 0 3/8 8== 03

3/10=,30
1.8/10.5=.17 -
0.2/4.9=.04
4416:
0.9/16.7=.05
0.6/3.7=.

* I Control is made of of placebo and standard- and variable-dose msulm treatment groups
2 DM indicates dose modification.

TABLE AJT. —-UGDP 'DATA: TREATMENT! VS PLACEBO ADJUSTED LOGARITHMS OF RATIOS OF FAILURE ‘RATES

BY SEX FOR CARDIOVASCULAR AND TOTAL DEATHS

" None/Plbo

Tolb/Plbo ISTD/Plbo IVAR/Plbo
Cardiovascular deaths i
Female: : ) ’
: Log ratio g 3 2.64 . 1.79 1.75 .69
sp2 i .99 1.05 1.03 .21
P : e 008 . .09 .09 1.16
Male: ; v : i
~Log ratio. . . 094 -.35 -.29 »4 48
S : 3 O .59 .69 .86 2 08
SO PLLL S8 .61 .13 .03
‘Total.deaths:
~ Female:
1.12 .23 .64 - 51
.55 .63 .56 .78
04 12 .26 .52
-.30 .037 —1.49 —1.65
.5 0 : .86 .18
.56 .94 .08 .16

1 Tolb indicates tolbutamide; Pibo, placebo ISTD, standard-dose insulm and IVAR. vanable-dose insulin.

2 Refers to estimate of standard deviation of log of Tatio of failure rates.
4 Refers to test of significance (two-tail) usmg normal theory.

TABLE A81—BEDFORD DATA: INFLUENCE OF BACKGROUND VARIABLES ON DEATH RATES

A,
Factor p* >\(X103)T
* Hypértension: . : |
No.... SN U SR R SO 27/193=0. 14 % 54
Yes_ .. : 15/53=0.28 .41
_Blood gluco: : |
<139 mg/100ml. oo ooLio e mmmmmamim bl nm e a S el e wm g —— 17/124=0. 14 % 55
5139 M@/A00 M- - oo oeniicmmmaessimmmeammosooia 25/123=0.20 - .28
Arterial d!sease ' . |
| 30/218=0.14 é 54
12/30==0.40 - . 02
L7
2.0
- 0/54=0 |
42/194=0.22 2.52

oo

: *p is ‘the number of deaths/tota
A is the number of deaths/total time foliowed up (6-mo periods).
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TABLE A.8.2.<-BEDFORD. DATA: DEATH RATES FOR PLACEBO AND TOLBUTAMIDE ‘GROUPS, . BY BACKGROUND

VARIABT.ES
~Variable' L ' : Cl b vl?lééebbf : :.»fwTGibutamide
B e SRR R e 2M125=0.19 18 123014
Hypsrtenslon . : Lo ) ; s
17)102= .17 "10/93= .11
Yes 7/28= .30 - 8/30= .27
Blood lucose level: ; .
<139 mg/100 ml : L , 10/64= .16 7 7/60= .12
& >139-mg/100 ml-_ LTI 14/61= (23 .. 11/63= .17
eX 7 )
Males (>45 yr old).._. 11/52= .21 9/46= .20
Females (>45 yr old) 13/26= .28 9/50=".18
Arterial dnscase S b
2/7= .29 /6= .17
6/8=75 .. 3/9= .33 .
150=L2 o 856= 14
/60- (080 gfs2= .12
5/15=".33 423= 17
2/8= 25 ol hfT= 57
8= .19 ~ 5/39= .13
9/60= .15 5/54= .09
3/28= .11 yR="12
7/36==+.19 3/28= .11
10/29= .34 5/30=.17
432="12 . §/33= .18
*pis the number of deaths/total; « : ‘ S e

. TABLEA.S. 3—BEDFORD DATA NUMBER AT RISK; NUMBER OF DEATHS AND DEATH RATE BY AGE; SEX,
AND TREATMENT :

: * Males " Females
Age, years Placebo Tolbutamide Placebo Tolbutamide

201029, ... : 0/4=0 0/3=0
: 0/6=0. 0/1=0

0/10=0 1/12= .08

1/19= .05 3/6="_50

6/14= .43 1/13=,08

6/12=_.50 11/18=".61

S 3B=1.00-" : 1= 1. 00 . " 8/4= .75

Allages _________........._. 16/68= .24 13/6l=.21: . 1957= .33
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TABLE A.9.1. —VARIABLES USED IN THE LOGISTIC ANALYSIS OF THE: BEDFORD STUDY DATA

Group: A variable indicating whether the individual entered the study.in 1962 or 1964.
Tolbutamide: A variable indicating that the patient was receiving tol utamide. ‘
Diet: A variable indicating that the patient was recelvm%]dletary advice. '
'\Il'olbugiamldedlet interaction: A vanable indicating that the patlent was recelvmg both dietary advice and tolbutam:de
ariables:
Sex. i
Age.
Arterial disease: history- (0=no, 1==yes)
Slgniﬁcant hypertension (0 no, 1 yes)
Blood glucose.. :

‘

w P e

| TABLE A.9.2.—ANALYSIS OF CAUSES OF DEATH IN THE BEDFORD TRIAL USING THE LOGISTIC'MODEL ' -

Soume

o
=
=

=
o
g
S
=5
p

Deaths from all causes:

Constant 62.68 (0<.001
i

0,90 i
0.02 !

roup. ..
Tolbutamide adjuste
Diet adjusted for group and tolbutamide.__.
Tolbutamide-diet interaction adjusted for group, dlet, and | tolbutamide. _________.
Variables adjusted for group, diet, tolbut: ani de-diet interaction
Tolbutamide adjusted for group, dlet and vanables
Diet adjusted for group, iolbutamlde, and variables. _
Tolbutamide-diet interaction adjusted for group, tolbu
Deaths from cardmvaseular causes:

8(1)(5)% @ oolu)
. <.
0.02 i

Tolbutamlde adjusted for group ) and diet.
Diet adjusted:for group and tolbutamide ... ......._o. . ... _ .. _..
Tolbutamide-diet interaction adjusted for group, diet, and tolbutamide _ _. ...
Variables adjusted for group, diet, tolbutamide, and tolbutamlde diet mteractlon
Tolbutamide adjusted for group, dlet ahd variables
Diet adjusted for group, tolbutamlde, and variables

ot ot i Y B B B ot et Bk 1 T o et ek et

TABLE A.9.3--BEDFORD DATA: ESTIMATES OF THE COEFFICIENTS, THEIR STANDARD DEVIATlON AND T1FOR THI
’ LOGISTIC RF.GRESSION ON CARDIOVASCULAR AND ALL DEATHS

RN N ST S
—t g g

Cardiovascular deaths - All deaths

. Standard ) Standard |
Coefficient deviation T Coefficient ., deviation T
- 5 LE i - - 2 b - 1
—0.1950 0.4231 - —0.46 —0.0856 ©0.3776.  —0.23

: .1069 0207 5,16 .1259 0194 6.4
11197 4908 - 2,28 7188 4798 . 1.4
7126 L4386 1.62 . 4399 <4119 107
—.0009 0091 —.10 —. 01 0084 -1._38
8525 7124 - 1.20 7279 6668 1.10¢

. 1842 3922 A7 ~~.1857 3541 —.44

—. 0967 L4039 —.24 .0448 - .3634 .12
—8.4326" - 1.8741 —4.50 =7.4192 1.6450  —4.5

1T is the estimate divided by the standard deviation .
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ABSTRACT

‘ The effect of fixed doses of oral hypoglyecemic¢ agents and: placebo upon the
blood glucose, serum insulin, ‘triglyceride and cholesterol responses during oral
glucose tolerance tests done annually for up to 4 years follow-up was studied,
in:a-double blind manner, in ‘5 groups of mild chemical diabetics. “The drugs
used were chlorpropamide (100 mg O.D.), tolbutamide (500 mg.b.i.d.), phen-
formin (50 mg C.D.), acetohexamide (250 mg O.D.) and placebo. Bach subject
wag given an individualized -diet aimed at attaining and maintaining ideal
weight, Comparison by Chi square analysis between the placebo group and each
of the drug groups showed: (a) no significant differences with regards to the
number of subjects-with normal gluecose tolerance test in each of the tests and
(b) no change in the insulin seecretion  dynamics. Comparison between the
initial test and each of the subsequent tests within each group showed: (a) a
greater number of subjects had normal glucose toelance in test 2 in the placebo
group, test 2 and 3 in the tolbutamide group and tests 2-4 in the chlorpropa-
mide group; (b) no change in the insulin secretion dynamics except in the
- chlorpropamide group where there was an increase insulin/glucose ratio in
test 2 and (¢) no change in the fasting serum triglyceride and cholesterol
levels. : i ‘
) INTRODUCTION:

© A goal in the detection of the early stages of diabetes mellitus is the hope that
prompt therapeutic intervention may retard the’clincal manifestations of the
later stages of the disease. Both remisson of the disease (1,2) and improve-
ment of the carbohydrate tolérance (3-16) following the use of oral hypoglyce-
agents have been reported. Some groups reported the improvement of the car-
bohydrate tolerance to be associated with incrased insulin  seeretion (4=7)"
. whilst others indicated otherwise (8-16). A lowering of fasting serum lipid’
levels in diabetics treated with oral hypoglycemic agents has also been reported
(5, 10, 17-20). Most of the above studies were performed after relatively short

* term (weeks to months) therapy with the oral hypoglycemic agents, The pres-
ent study reports on the effects of long term (up to four years) therapy with
fixed doses of oral hypoglycemic agents and diet upon (a) the glucose toler-
ance, (b) the insulin secretion dynamics, and (c) the lipid dynamics during
oral glucose tolerance tests of chemical diabetics. :

METHODS AND SUBJECTS

Over a six year period, 365 mild chemical diabetics participated, with in-
formed consent, in a doqble blind prospective study to evaluate the influence

*Fellow, Medical Research Council of Canada.
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of fixed doses of oral hypoglycemic agents and proper: diet on the natmral
history of the disease. Hach of them was asymptomatic, had normal fas;ing
blood glucose levels, but had two abnormal oral glucose tolerance tests prior
to entering the study. They were randomly assigned to four groups, each
group taking a different drug. In each group one out of every four SubJects
was placed on a placebo (fig 1). The drugs used were: Chlorpropamide 100 'mg
daily, Tolbutamide 500 mg twice daily, Phenformin 50 mg daly and Acetohéxa—
mide 250 mg daily, Drug adherence was assessed by history during the follow
up visits every three months. Each subject was given an individualized diet
aimed at attaining and maintaining ideal weight as defined by the Metropohtan
Life Insurance Company—1959.

In this prelminary report, only male subjects who had at least two tests ﬁnd
complete ‘data (namely, glucose, insulin, cholesterole and triglyceride values)
in the initial (test 1) and subsequent tests (test 2—5) were included. As shown

in table.1, there were 37 in the placebo group, 18 in the chlorpropamlde 28 in
the tolbutamide group, 23 in the phenformin group and 14 in the acetohep(a-,
mide group. As the follow up years increased, the number of subject§ in each
group decreased.

Each subject had an oral glucose tolerance test (100 mg dextrose) -at Lhe
beginning of the study (test 1) and then annually during the follow up years.
Each subject followed his usual diet which contained 100-200 grams carbo-
hydrate and took no medication on the day of the test. Fach test was done
after an overnight fast and begun between 0800 and 0900 hours. Blood samples
were obtained by venipuncture prior to and at 30, 60, 120 and 180 minutes after
ingesting the glucose. Blood glucose was measured by Hoffman’s method |as
modified for the AutoAnalyzer (21). Serum insulin was assayed by the douple
antbody method of Soeldner and Slone (22). Serum cholesterole and tmglyqer
ides were measured by the Technicon AutoAnalyzer method (23). .

The criteria for an abnormal oral glucose tolerance test are those used in tfhe
Joslin Clinic. A test was judged -abnormal if any one blood glucose value at a
given time interval exceeded that listed below: Fasting =100 mg/dl, 30 min.=
160 mg/dl, 60 min =160 mg/dl, 120 min =120 mg/dl and 180 min-110 mg/dl‘

The criteria for normal fasting serum cholesterol and triglycerides are th0se
of Goldstein et al (24}).

Statistical analyses were done by Chi Square, paired and unpaired Students
t-tests as 1ndlcated i

|
COMPARISON OF THE GROUPS AT THE BEGINNING OF THE STUDY |

" The placebo group d1d not differ significantly from each of the treated groups
in mean age and percent ideal weight at the beginning of the study and ‘in
subsequent years (table 2). The percentage of obese subjects n each group was
also comparable. A comparison of the percent ideal weight of the:subjects ‘in
‘each between the initial test and each of the subsequent tests was made by
pan'ed ‘t’ analysis. No significant difference was noted except in the phenfor-
min group. In this group there was a sighificant decrease in percent ideal
weight in test 2 (100.2%2.9 p<0.01) and test 5 (98.2=£38.7 p<<0.01).

The glucose tolerance and insulin secretion dynames during the initial test
showed no-significant differences between  the placebo and each of the drpg
treated groups (ﬁg 2). . :

COMPARISON BETWEEN AND WITHIN GROUPS ‘

In tables 8 to 5, two types of comparisons are made by Chi Square analysis.
The between group comparison (shown vertically) compares the placebo group
with each of the drug group in each test. The within group comparison ( shown
horizontally) compares test 1 with each of the subsequent four test in .eaqh
group. As shown n the tables, each comparison consists of two numerators aqd
one denominator. The two numerators represent the number of subjects wth
normal values in each test being compared. The denominator of each compari-
Sgil represents the total number of subjects who had the. two tests under coh-
sideration. .

References at end of article. . : : :

56-592—75-~——9 : ' !
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COMPARISON OF SUBJECTS WITH NORMAL GLUCOSE TOLERANCE

In the between group comparison no significant difference was seen in the
number of subjects with normal glucose tolerance tests between the placebo
and each of the drug groups (table 8). Unpaired t-tests showed the glucose
values at the various time intervals to be comparable between the placebo and
each of the drug groups. The within group comparison showed that compared
with the appropriate initial test: (a) a greater number of subjecs thad normal
glucose tolerance in test 2 but not in subsequent tests in the placebo group; (b)
a significantly greater number of subjects had normal glucose tolerance -tests
in test 2, 3 and 4 in the chlorpropamide group ; (c) a significantly greater
number of subjects had normal glucose tolerance in test 2 and 38 in ‘the ‘tolbuta-
mide group; (d) no significant change in the number of subjects with normal
glucose tolerance tests in the follow up years despite the decrease in percent
ideal weight in tst 2 and 5 in the phenformin group and (e) a significantly
greater number of subjects had normal glucose tolerance in test 8 in the aceto-’
hexamide group. A comparison of glucose levels was done by paired ‘t’ analysis
where each individual’s initial test served as the control. The following results
were obtained: (a) in the placebo group the blood glucose levels were lower
at 30 min and 60 min in test 2 and higher at 0 min and 120 min in test 4; (b)
in fhe chlorprepamide group the blood glucose levels were lower at fasting, 30
min, 60 min and 120 min in test 2 and at 80 min and 60 min in test 3; (d) in
the phenformin group the blood glucose levels were higher at 0 min and 30 min
in test 5 and (e) no significant change was observed in the acetohexamide

group. ’
COMPARISON OF INSULIN SECRETION .

In fig. 3 the insulin response to oral glucose was caleulated as the total incre-
mental area above fasting for the stated time interval («U/ml/min). Similarly
the insulin response reative to gucose stimulus was calculated as the total in-
cremental area for insulin divided by the total incremental area for glucose for
the stated time interval. In the between group comparison by th unpaired ‘t’
test, no_significant difference was noted between the placebo and each of the
drug groups in each of the five tests n all the four variables shown. The mean
(= S.EM.) time peak insulin during the initial test fop the five groups were:
placebo=93.2 (% 5.7) min, chlorpropamide=96,6 (= 11.8) min, tolbutamide
=85.4 (= 7.9) min, phenformin==99.1 (== 9.5) min and acetohexamide 87.9
(= 9.1) min, The placebo group did not differ signficantly from each of the drug
groups in all five tests the mean time of peak insulin. In the within group com-
parisons by pared ‘t" analysis, the only significant differences between test one
and each of the subsequent tests in the above five variables was seen in the
chlorpropamide and acetohexamide group. In the former group the 0-60 min
and 0-180 min insulin/glucose area ratios were significantly higher in test 2
compared with those in test 1. In the latter group, the 0-180 min insulin/glu-
cose area ratio o ftest 3 was higher than test 1. These differences were due not
to an increase in insulin secretion but to a decrease in glucose area.

COMPARISON OF FASTING LIPID LEVELS

Table 4 shows the number of subjects with normal fasting serum triglycer-
- ide levels in each test and group. As a group, 76 of the 120 chemical diabetics
had normal fasting triglyceride levels in the initial test. In the between group
comparison by chi square analysis, the following results were obtained: com-
pared with the placebo group (a) the tolbutamide group had a- significantly
greater number of subjects with normal fasting triglycerides in test 3, 4 and 5;
(b) the phenformin group had a greater number of subjects with. normal
fasting triglycerides in test 3 and (e¢) the acetohexamide group had a greater
numdber of subjects with normal fasting triglycerides in test 2 and 3. Unpaired
4’ analysis indicated that, compared with the placebo group, the tolbutamide
group showed lower fasting trigycerides in test 4 and 5 whilst the other groups
showed no Qifferences. In the within group comparison both by chi square
analysis and the paired ‘t’ test, no significant differences were seen between
the fasting triglycerid levels in test 1 and each of the follow up tests in all five
groups.
Table 5 shows the number of subjects with normal fasting serum cholesterol
levels. In the initial test 85 out of the 120 chemical diabetics in the whole group
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bad normal fasting cholesterol levels. In the between group comparison by ?chi
square analysis, the following results were obtained : compared with the placebo
group (a) the chlorpropamide group had a significantly greater number| of
subjects with normal values in test 2 and (b) the :acetohexamide group had
greater number of subjects with normal values in all tests. Comparison made
by unpaired ‘t’ test indicated that only the acetohexamide group differed from
the placebo group and ony in test 1, 2 and 3. The within group comparison! by
chi square analysis showed no significant difference between test 1 and each
of the follow up tests in all five groups. However, by paired ‘t’ analysis, the
phenformin group showed higher fastng cholesterol levels in test 3 and 5 when
compared with test 1. None of the other groups showed any significant differ-
ences. . : : i
TIPID DYNAMICS DURING ORAL GLUCOSE TOLERANCE TEST |

Tig 4 shows the serum cholesterol and triglyceride changes during the initial
test for the entire group. By paired ‘¢’ analysis, there was a significant increase
over baseline (7-12%) in the serum triglyceride at half and one hour followed
by a significant decrease (6%) at three hours after the ingestion of glucose. On
the other hand, the serum cholesterol showed a significant decrease at one,
two and three hours after the ingestion of glucose. Thig pattern of change in
serum triglyceride and cholesterol was seen in all five groups and in all five
tests. ' |
MORTALITY i

During the study period, the following deaths occurred in the entire grdup
of 365 patients. In the placebo group, two males died with myocardial infare-
tion, one male by automobile accident. In the chlorpropamide group, one female
died of uremia. In the tobutamide group, one male died by automobile accident
and one female by reticulum cell sarcoma. In the phenformin group, one male
died with a pulmonary embolus and in the acetohexamide group, one male died
with carcinoma of the lung and one female with myocardial infarction. In the
group reported here, the only deaths were two males in the placebo group who
died of myocardial infarction. : i

DISCUSSION : i

In this study the number of subjects with normal glucose tolerance signifi -
" cantly greater in the placebo (diet treated), tolbutamide and chlorpropamide
groups after one year of treatment. In the tolbutamide and chlorpropamide
groups this improvement was still present after two and three years of therapy
respectively. This improvement was not related to weight loss in these subjeqts.
Improvement of glucose tolerance in chemical diabetics on placebo therapy
has been reported by Wilansky and Shochat (2). This was also reported in
diabetics by Turtle (8) but not by Arky and Abramson (5). This current study
shows that this improvement is transient, being present only in the first follow
up test. Whether this is due to spontaneous remission secondary: to rigid ad-
herence to diet or other factors remains ot be elucidated. :
Improvement in glucose tolerance during chlorpropamide (5, 7, 9, 14-16), tol-
‘butamide (1, 3, 4, 14), acetohexamide (6), tolazamide (8) and glybenclamide
(10-13) therapy has been reported previously and this study ecorroborates
these findings. In contrast, this study did not confirm the finding that chemical
diabetics or diabetics, when treated with phenformin, improved their glucose
tolerance (2, 5, 25). This apparently is not because the subjects in this study
are on fixed doses of phenformin (50 mg daily) as Wilansky and Shochat’s sub-
jects were on a similar dose. ; b
A possible explanation for the improved glucose tolerance in chemical dia-
betics treated with sulfonylureas is increased insulin secretion in response to
glucose. Indeed, several groups have demonstraetd an increase in insulin secffe-
tion during glucose tolerance tests in diabetics after short term therapy with
sulfonylureas, i.e., one week (714), three weeks of therapy (5), four weeks of
therapy (16, 26), seven weeks of therapy (7) and eight weeks of therapy (4, 6).
Two other groups (15, 27) reported higher insulin secretion in diabetics when
they were on sulfonylurea therapy than when they were off therapy. I

“

References at end of article. o |
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In the present study, improvement in glucose tolerance was seen in the
placebo, chlorpropamide and tolbutamide groups. This improvement was not
associated with an increase in insulin secretion luring the glucose tolerance
test. Improvement in glucose tolerance unassociated with increased - insulin
secretion has been reported by many groups (8-13, 28). The discrepancy is
most likely due to timing of the test after initiation of drug therapy. An in-
crease in insulin secretion during oral or intravenous glucose tolerance tests
is observed when the tests are performed after 1-8 weeks of therapy. Despite
this improvement in glucose tolrance, tests done after three months of therapy
in diabetics almost invariably show no increase in insulin output when com-
pared with the initial test. Indeed four of the studies (6, 14, 16, 26) which dem-
onstrated increased insulin output during glucose tolerance test after short
term therapy with sulfonylureas could not demonstrate the same finding when
the tests were repeated after three months of therapy. In this present study, the
first follow up test was performed after one year of therapy. .

The absence of an increased insulin output to account for the improved
glucose tolerance would suggest that the sulfonyureas have some extrapan-
creatic effects which facilitate the disposal of a glucose load. Several mecha-
nisms have been postulated: (a) an acquired loss of insulin antagonism (6);
(b) an increased biological activity of the endogenous insulin (29); (c) an‘en-
hancement of the sensitivity of the beta cell wthout affecting its total response
(30) and/or (d) an increased secretion of insulin coupled with an increased
degradation by the liver of the secreted insulin (9).

Before attributing the improvement of glucose tolerance in diabetics on long
term sulfonylurea therapy to extrapancreatic effects of the drugs, two “pan-
creatic factors” must be considered. These are the influence of sulfonylureas on
glucagon secretion and on early phage of insulin secretion after a glucose load.
Experience is too limited to speculate on the role of glucagon in the mechanism
of action of the sulfonylureas. In normal humans, oral administration of -chlor-
propamide (81) and gliburide (32) did not suppress plasma glucagon levels
whereas, in the only reported study in dabetics, therapy with chlorapropamide
for 12 days in six maturity onset diabetics reduced levels of circulating. gluca-
gon levels (33).

Recent observations of the regulation of diabetes in dogs and man using an
_ artificial pancreas suggested the importance of the early phase on insulin se-
cretion (34, 35). An absent or reduced early phase would decrease the effective-.
ness of insulin whilst a restored first phase could lower the subsequent hyper-
glycemia after a glucose load without increasing the late phase of insulin secre-
tion. In the present study the time of peak insulin was not "corrected by diet
with or without drug therapy. Three other groups reported similar findings
(10, 26, 28) whilst another three groups reported a correction of the delay in
the peak insulin (8, 16, 30). In one of the latter groups (16), a highly signifi-
cant rise in the early phase of insulin release was shown at five minutes after
rapid intravenous glucose administration to diabetics on drug therapy.

Previous studies on the effect of phenformin on glucose tolerance tests in
diabetics showed improvement of glucose tolerance associated with a decrease
in insulin secretion (5, 25). Recently, the suggestion was put forth that phen-
formin’s primary action is to enhance peripheral glucose assimilation, and that
the changes in insulin secretion are secondary to this (36). The present study
demonstrated neither an improvement in glucose tolerance nor a decrease in in-
sulin secretion. The discrepancy may be due to the subjects used and the dose
of phenformin given. In the two studies quoted, all subjects were obese and a
higher dose of phenformin was used. In addition, the subjects were studied
after a very short period of therapy.

The need to re-evaluate periodically the necessity of long term therapy with
oral hypoglycemic agents in diabetics was recently raised (37, 38). The present
study also raises the same question because a group of chemical diabetics..on
placebo therapy did not differ significantly from another group on drug therapy
as far as glucose tolerance was concerned. Two points need to be emphasized.
Tirst, the chemical diabetics treated wth drugs were on a fixed dose of. drug,
no attempt being made to regulate the hyperglycemic closely. Second, on an

References at end of article.
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individual basm, more chemical diabetics seem to respoud better to a combma-
tion of diet and chlorpropamide ‘therapy than to diet alone. :

Both sulfonylureas and biguanides have been known to lower- semm choles~
terol and triglycerides (5, 10, 17-20). In the present study the number of sub-
jects with normal fasting cholesterol or- triglycerides - was. not. s1gn1ﬁcant1y
changed when the rniumber in-the initial test was compared with each of the
subsequent test by chi square analysis. A -comparison of:- the.-mean fasting
values in the initial test with each of the subsequent:test by palred ‘t analysis
also did not show any difference. The reason for the discordance is.not apparept

‘The patterns of change in serum triglycerides and cholesterol during -the oral
glucose tolerance test are similar to those: of: normal ‘subjeets.- (anubhs]{ed
data). The early increase in serum triglycerides may be due to two possible
causes: (a) increased endogenous tr1g1ycer1de synthesis from.fatty acids. which
are not utilized as fuel when glucose is available and insulin is present and (b)
conversion of glucose to triglycerides. A later deerease in serum. triglycerides
has been reported previously (39). This is most likely due to decreased shb-
strate (fatty acids) availability due to decreased 11polys1s in a,dlpose tissue
and to -increased tr1glycer1de removal secondary to an increase in lipoprotein
lipase (40). A decrease in serum cholésterol following. prolonged glucose feeding
has also bee recently reported -(41).-This study demonstrates the aeuteness of

the effect. The mechanism respons1b1e for the change remams to be eluc1dated
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TABLE 1.—NUMBER OF SUBJECTS IN EACH -TEST AND GROUP
Followup tests (years)
Initial <
Group test 1 1=test2 2=test 3 3=test 4 4=test
Placebo......._. ‘ 37 37 29 2 19
Chlorpropamide..._.._.._._._......... 18 18 17 13 11
Tolbutamide.... 28 28 25 21 1
Phenformin. ... 23 23 21 18 16

Acetohexamide. - ..o coeiaaiaen 4 14 12 10 1

TABLE 2.—DEMOGRAPHIC FEATURES OF THE'SUB‘JECTS IN EACH GROUP AT THE INITIAL TEST
; . . . o]

Percent iqeﬁl' i 'Percenti'c}era‘{‘”Subjectsin group ~

. v : weight weig R
- Group . Mean age (years) (meanz=sem) ‘median-value- Obese. - Nonobese

: T

ST i
Placebo. ...t 46.1:4+2.1 110.52:2.1 1110 SU10 21
Chlorpropamide. - 42,3%2.7 114.443.9 115.5 5 |13
Tolbutamide.... . - 43.8+2.3 107.7:£3.6 B 103.5 8.0 20
Phenformin._. . . 45, 742.7 103.943,1 102.0 i 20

Acetohexamide. . ... ... .....- 44,4+3.9 108.4::4.3 108.0

TABLE 3——COMPARISON BETWEEN. PLACEBO AND EACH OF THE DRUG GROUPS FOR EACH TEST AND BETW\EEN
. TEST 1 AND SUBSEQUENT TESTS IN EACH GROUP : L .

Number of sub]ecfs with normal OGTT in each group and test indicated

Group Testlvs.test2 Testlvs.test3 Testlvs.test4  Testlvs.tests
Placebo - - 5vs. 11* 5vs. 9 5 vs. 16 3vs. 6
) 37 29 21 19
Chlorpropamide. ... . ccooooe 1 s, 8** 1vs. 6* 1vs. 4* 1vs.3
. 18 17 13 11
Tolbutamide. ... ocococeeoooan 5vs, 11* 5 vs, 12* 5vs. 7 4 vs. 4
I 25 21 17
Phenformin. - - oo oo coeeomeememnan 4vs.5 4vs. 5 3vs. 4 3vs.2 |
. 23 21 18 16
Acetoh Q8 e e eememeae 1vs.3 1vs.5% - 1vs.3 1vs.2 |
14 12 10 ) 8

Degree of significance between test 1 and other test (within group comparison) is indicated as :* =p <0.05, **=p<(.01
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TABLE 4—COMPARISON BETWEEN PLACEBO: AND:EACH. OF THE DRUG: GROUPS FOR EACH TEST AND BETWEEN
TEST 1 AND SUBSEQUENT TESTS IN EACH GROUP

Number of subjects with normal fasting triglycerides level indicated ‘

Group ) Testlvs.test2  Test1lvs.test3  Testlvs.test4  Testlvs. test5

Placebo. ... i ...l 21 vs. 22 19 vs. 17 15vs.15 - 12 vs. 12

33 26 19 17
Chiorpropamide...:= i oceoooooiilos 9vs. 9 9vs. 11 8vs.7 Tvs. 6
wa T . 16 15 12 10
Tolbutamide. ..o i ...l 21 vs. 23 - 19 vs. 20+ 20++ vs, . 20++ 17++ ys. 16++

2% 2 2 B V]
Phenformin. ... i il 16 ve 18 15 vs. 18+ © 13 vs: 14 12 vs. 12
R g 22 20 18 . - 16
Acetch ide_.....c o Qs 11+ 10 vs. 10+ 7vs.7 5vs. 5

Fdatbhittie i . 1 3 7

k‘;}_l_)l_egrgeo lof significance between placebo and drug groups (between group comparison) is indicated as: -+=p<0.05,

'TABLE 5.—COMPARISON BETWEEN PLACEBO AND EACH OF THE DRUG GROUPS FOR EACH TEST AND'éETWEEN
D TEST 1 AND SUBSEQUENT TESTS IN EACH GROUP

Number of subjects with normal fasting cholesterol level indicated

Group Testlvs. test?2 . Testlvs.test3  Testlvs. test4  Test1vs. test5

- Placebo. . . P 22 vs. 22 18vs.19 . 12 vs. 13 10 vs. 12

33 26 19 17
Chlorpropamide. . ...cocooouacanaae - 12.vs. 15+ 117vs..12 9vs. 10 7vs.9

; . ) 16 15 12 R 10

Tolbutamide.. . 2ls. 21 18 vs. 19 16 vs. 16 14vs. 14
; ) ) - .25 22 - 20 : o1

Phenformin. « o ooooooooiccaiaaaan 19 vs. 19 17 vs. 16 15 vs. 18 13'vs. 11
. 22 20 18 16

Acetohexamide. ... . 1l+tys, 11+ 11+ vs. 11+ -8+ vs. 8* 7+ vs., 7+

11 T 8 7

Degree ofosigniﬂcance between piacebo-and drug groups (between group comparison) is indicated as: 4-=p<0.05,
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-Design of Study
IR R ATC CHLORPROPAMIDE 100 mg 0D -
65 & + 29 % = 94
TOLBUTAMIDE  500mg BID
63d + 349 = 97
365 |—
= PHENFORMIN 50 mg OD
60 d + 27 ¢ =87
== 'ACETOHEXAMIDE 250mg 0D
57 & + 30 ¢ = g7

56-592 O - 75 - pt, 28 - 10
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Mean levels of blood glucose, serum insulin, age and percent ideal body weight
during initial oral glucose tolerance test. Vertical bars represent SEM about
means.

GROUP N AGE oy
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The obsolute and relative insulin responses in each group for each of the five
sequential oral glucose tolerance tests, ’

CHLORPROPAMIDE . [i3 TOLBUTAMIDE PHENFORMIN - E5] ACETOHEXAMIDE  E3 PLACEBO
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The percent change of serum cholesterol and triglyceride levels during the oral
glucose tolerance test.

(Mean + SEM, n=120)
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CHAPTER I. INTRODUCTION ' |

In 1970, the Joslin Clinic in Boston, Massachusetts began a study of nearly
6300 patients in an attempt to evaluate the effects of specific diabetic tr(?at-
ments on survival, The study design does not allow for random allocation of
individual to the specific treatment regimens and, therefore, the distribution
of covariates such as age, sex, history of cardiovascular problems and the
severity of diabetes at the time of entry to the study are not'distributed simi-
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larly in the groups. Since the primary purpose of this study is to isolate the
effects of treatment on survival, a method of analysis which would correct the
observed survival experience for the effects of these covariates is necessary.

The thesis presented here is divided into two parts. The first portion deals
with the development and testing of a mathematical model [which considers
covariables] to predict survival in this diabetic population. The second portion
is concerned with analyzing these data to determine the comparative effects
of severe antihypoglycemic therapies on survival.

Dissimilarities in the distribution of potentially confounding variables are not
unusual in observatonal studes. If the sze of the study population is large then
analysis of survival is possible by subclassifying individuals on the basis of
risk level and appyling the traditional life table methods described by Chiang
(1), Elveback (2) or Cutler and Ederer (3) or by methods of relative survival
discussed by Ederer et al. (4) within each risk category. Often, however, the
size of the study population is not large enough for this to be a feasible ap-
proach. In such cases, it is desirable to have an appropriate mathematical
model which considers the effect on survival both of the confounding variables
and the specific treatments.

Most often, models of the exponential form, i.e. where
(1.1) P(T)=Pr(surviving to time T)=ea T’

(Nis known as the force of mortality) are postulated as the appropriate formulation
for describing survival over time. Recently the form of the exponent in (1.1) has
been modified (5, 6, 7) to include covariables.

For example,

(1.2a) P;(T)=Pr (ith person survives to time T)=¢-MT
where

(1.2b) Ni=1/(a+bz;)

or

(1.2¢) : N; =ela+bzd

and z; is the value of the covariate for the ith person. Generally such models
include only one covariable and even in such simple cases, iteration is necessary
-to estimate the parameters in the exponent. Mantel and Myers (8) have recently
extended the model to the case of three covariates and discuss the problems in
covergence encountered in the iterative process. Further discussion of these
covariate approaches may be found in Chapter II. )

In each of the cases discussed above, the model is used to predict the survival
experience of persons acutely ill with cancer. In only one case (of 34 total indivi-
duals) is there any attempt to test goodness of fit. Work done by Drolette (9)
suggests that simple exponential models are not sufficient to describe the observed
survival experience of a chronically ill population.

In chapter II an exponential model is postulated which considers the effects
of four covariates plus three treatments on survival in the Joslin Clinc data.
It is the purpose of this paper to generate the maximum liklihood equations
necessary to estimate the parameters of this model; to compare the problems
in convergence observed here with ‘those encountered by Mantel and Myers and
to investigate methods of handling them; and, finally, to evaluate the ability
of this exponential model to describe the observed surviva experience of lthe
popuation.both in terms of thé overall fit to the data and as compared to two
simpler forms of the exponential.

The results of this investigaton show that estimation o fthe parameters is
difficult and requires some unuual (though common sensical) manipulations
to ensure convergence; and that although this model does make it possible to
delineate individuals on the basis of risk, it does not adequately reproduce the
observed survival experience of this population. g

In the discussion, several alternatives to the exponential formuation are
considered athough the best one (if any) is not readily aparent. It is suggested
that the ability of the exponential to. describe survival in other chronically
ill populations be investigated as well as the alternative models.

The purpose of Chapter III is to present data about the relationship of three
‘anti-diabetic treatments on survival in a population of diabetics. The three
treatments considered are: insulin, tolbutamide (both given to control the
level of blood glucose) and control by diet alone. It is of particular interest to
determine if individuals treated with tolbutamide are more likely to die from
cardiovascular causes than persons treated by either of the other two regimens.

As was mentioned previously, patients are not randomly assigned to treat-
ment groups and, therefore, treatment is intimately linked to the severity of the
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diabetes. Because the volume of data is relatively large and the methods proposed

in Chapter II are found to be inadequate for describing survival methods in

this. population, results are analyzed by life table and relative survival methods

within categories of risk. The results and discussion of these analyses are pre-

sented in Chapter 1II. . :
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CHAPTER IIL.—SURVIVAL IN A POPULATION OF DIABETIC PATIENTS

1. Maturity onset diabetes (onset occurred after age 40)

2. Massachusetts resident at the time of the first visit to the clinic

3. Positive diagnosis of diabetes made at the Clinic ‘

4. First seen at the Clinic between January 1, 1957 and December 81, 1968. |

Information concerning the history of diabetes, as well as information about
selected risk factors present at the time of the first visit was abstracted. In
addition, the patients were followed through their course of treatment at.the
Clinic and data on blood sugar, and type, dose and duration of treatment was
collected. Since deaths due. to cardiovascular causes were most of interest, in-
formation on risk factors related to cardiovascular mortality was also collected.
Risk factors considered were the following: age at first visit, sex, blood pres-
sure, duration of diabetes prior to first visit, relative weight, history of heart
disease, e.g. MI hypertension, ASHD, or rheumatic heart disease, history of

kidney disease, cancer, and diseases of the respiratory and/or GI systems; -

smoking history, and history of early death in the parents. Data on cholesterol
levels were not available on enough patients to warrant collecting. it. S

All patients were followed until death or December 31, 1971 and status as of
that date was recorded. For those who died, the date, place and cause of death

and, if present, results of autopsy were recorded. The clinic has maintained:
an updated patient status file so a majority of ‘deaths to this population was al-
ready known. However, an extensive effort was made to locate individuals!
not known to be dead and who were not seen in the clinic after 1970, (persons
seen in the clinic and known to be alive in 1970 to 1971 were assumed to have:
survived until the end of the study.) Three separate mailings went to the:
patients. If these all went unanswered, additional mailings went to the patient’s:
doctor, family, neighbors and to the town clerk of the city in which the patient :

last resided. Further follow up was continued by telephone. At the end of the ;

study, 132 of 6291 (2.29 ) were untraced.
In an attempt to determine the underlying cause of death, death certificates
were examined by a physician wthout knowledge of which regimen the patient

had employed to. control his diabetes. Information from the death certificate :
was obtained either through the town clerk, or, if possible through the state
department of vital statisties by mail. Town clerks in cites as large as Boston |
(where a large proportion of the deaths occurred) were unable to provide the
desired data and therefore information for deaths occuring in Boston was ob- |
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tdained by a hand search of the records of the Massachusetts and Boston De-
partments of Health, )

In most cases (95%) the physician’s determination of the caise of death
agreed with that indicated to be the underlying cause on the death certificate.
However, certain causes  e.g. congestive heart failure, uremia and pulmonary
edema were not accepted as causes but rather considered as “modes of dying”.

In cases where these were coded as the cause of death, the records of the

ending the ‘death, hospital discharge summary and if present
ridtion were obtained’ in order to determine more precisely the

cause of death, . o

One of the objectives of this study was to isolatethe specific effects of treat-
ment on survival in general and, specifically, on deaths from: cardiovascul
causes. It was, therefore, imperdtive to have well-defined treatment groups

“Thé study design was non-experimental and therefore no control of treatment
““was possible. Hence a variety of treatment patterns were observed in the popu-

lation. In order to quantitate the effect of treatment, it was necessary to devise
a scheme to summarize these patterns. For purposes of this analysis, an indi--
vidual’s treatment. was defined ‘as that which he received 909, .or more of the

. Hitile Petweel entry to the study and 1972 or-death. A total of 6291 patients

were entered into the study population and from there three basic treatment
groups emerge : :

1. “pure” insulin group with 2393 or 38.89, of the total:populdtion,

2. “pure” tolbutamide group with 1271 or 20.29 of the total population,

3. “pure” diet group with 951 or 15.19 of the total population.

Together these groups comprised 4615 or 73.29, of the entire population.
The other 28.69, of the population received a mixed variety of treatments.
The “mixed variety” group included people who received other oral agents
(sulfonylureas or phenformin) either alone or in conjunction with either tol-
butamide or insulin. This group also included people who had uncontrollable
diabetes and who were switched from one regimen to another and back again.
The majority of persons in this group were of the first type. However, no other
drug was given to a sufficient number of persons (909 of the time) to enable
a separate analysis comparable with the analyses of the three regimens previ-
ously specified. In addition, there were no data available to investigate why
individuals were switched from one regimen to another.

These groups were compared with respect to risk factors associated with the
severity of their diabetes such as mean blood glucose level and duration of
diabetes prior to first visit. In addition they were compared with respect to
risk factors influencing mortality such as age, sex, weight and history of car-
diovascular problems prior to first visit. (It should be noted that the only
endpoint considered in this study was survival status. Non fatal cardiovascular
events which occurred after first visit to the clinic were not recorded.)

The seven-year period of entry to the study necessitated the use of life table
methods in the analysis of survival. The methods chosen were those suggested
by Drolette (12). Because it was of interest to investigate cardiovascular
deaths, methods (discussed by Chiang (13)) which dealt with the case of com-
peting risks were adopted. Standard errors were calculated using the procedure
suggested by Greenwood (14). In addition, because of the possible effect of age
differences in the three groups, survival was assessed in relation to a standard
population (in this case the population. of Massachusetts).! This relative sur-
vival approach (15) estimates the number of deaths expected in each of the
groups over time if the age and sex specific mortality rates for the standard
population were operating in the study population. Both the .observed and
expected probabilities of survival were computed for edch one year interval
(the expected probabilities were calculated by using the expected survivors
rather than the observed survivors in the numerator and adjusting the denomi-
nators appropriately). The relative survival rate is the ratio of these observed
to expected probabilities of survival. A relative survival of 100 indicates that

i Data for the reference population for the calculation of relative survival were taken
from the age-sex data on deaths and population structure for the nopulation of Massa-
chusetts 1955-1970. These data were taken from the Vital Statistics Reports for the Com-
monwealth of Massachusetts 1955-1970. For the overall age-sex specific death rates
calculations were done using data on all causes of death; however, for assessment of
relative survival for cardigvascular causes, age-sex speecific death rates were calculated
using data for cardiovascular causes only. In all cases, the age-sex specific rates were
calculated in the relative survival computer program written by -Dr. Richard Monson.
Department of Epidemiology, Harvard School of Public Health.
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the observed survival experience of the study population is identical with
that of the standard population. A relative survival of less than 100 indicates
that factors other than age are causing the study population to live a shorter
than expected amount of time. In part the use of measures of relative survival
corrects for discrepancies in the age distribution; however, if relative survival
is a function of age, the relative survival approach will not totally account for
age differences between the groups and adjustment for age will be necessary.

In the analysis which follows relative survival was considered both for all
causes as well as for those specifically due to cardiovascular diseases. Because
the cause of death used in this study was not always what was specified on the
death certificate as the underlying cause of death, the value of relative survival
with respect to cardiovascular mortality is only approximate. However, since
the determination of the cause of death was made prior to the determination
of treatment group, discrepancies between the “true” relative survival and that
indicated by the results of this study may be assumed to be present equally in
all treatment groups. Further, since in 959 of the cases, the cause of death
was identical to that on the death certificate, the problem is of minor
importance. : .

The non-random allocation of individuals to treatment increased the likeli-
hood that the distribution of risk factors, at entry, especially ones associated
with disease severity was not similar in each of the groups. In order that the
survival results be more comparable between the groups as well as more com-
parable with those presented by the UGDP, analysis of survival was restricted
to individuals with newly diagnosed diabetes. (known duration of diabetes less
than or equal to one year prior to entry to the study). This reduced the size
of thé; insulin group to 789, the tolbutamide group to 702 and the diet grouq
to 676. : ;

The major difficulty encountered in analyzing these data was the high degree
of confounding between treatment and blood glucose. Because of the non-
experimental nature of this study, patients received treatment according to the
severity of their diabetes—persons with the mildest diabetes were treated by
diet alone while persons with severe diabetes required insulin. The best measure
of both the severity of the disease and the degree of control obtained was the
mean blood glucose for an individual during the duration of his Joslin Clinic
visits. As was expected, the levels were highest for persons treated with insulin
and lowest for those controlled by diet alone. Because of the deleterious effect
of poor control or high blood glucose values on survival, differentiation of the
treatment from those of blood glucose was desirable. However, the large degree
of confounding between these two factors made such a distinction difficult.

RESULTS |
Description of the study population : |
The distribution of the “clinical” characteristics of this population by tr.eatff
ment and sex are given in Table 1. Of the total 2167, 1065 or 49.19, were
females. The proportion of females varied by treatment: 417 of 789 (52.9%) of
people on insulin, 335 of 702 (47.79%) of those on tolbutamide and 313 of 676
(46.3%) treated by diet alone were female. The mean age of the populatioxi;
was 53.4 years and the mean ages in the three groups were similar to the overal
mean although the tolbutamide group was slightly older than either of the
other two groups. The mean age for females was consistently higher than that
for males. Although the mean ages were similar between the groups, the distri-
bution of those ages were different. For patients on tolbutamide 46.59, of those
on insulin and 59.69 treated by diet alone were under 60. Both males and
females exhibited a similar trend in the distribution of age at entry to the study.
The severity of the diabetes at the time of entry to the study was controlled
to some extent by considering only patients with known duration of diabetes=
one year at the time of entry. However, this control was not sufficient to assume
that the groups be comparable with respect to disease severity at entry. As was
stated previously the groups differed in the levels of the mean blood glucose.
For persons treated by diet alone it was 101.8 mg/100 ml, for persons. on
tolbutamide it was 131.9 mg/100 ml, and for those on insulin 169.3 mg/100 ml
In addition, the distribution of blood glucose values was quite different in the
three groups; the values in the diet group were concentrated at the lower en
of the scale, the tolbutamide values in the middle ranges and.the insulin values
at the upper end. The distribution of values by sex showed similar trends; and
in general males had slightly lower values than females. . |
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Since one of the aims of this study was to assess the effect of treatment on
deaths from cardiovascular causes, it was imperative to evaluate the distribu-
tion of risk factors associated with cardiovascular mortality. The distribution
of those considered here is presented in Table 2. In this population 10.49% of
the individuals had a positive history of arteriosclerotic heart disease (ASHD).
This proportion did not vary much between the groups; however, large differ-
ences by sex were present in both the insulin and diet groups. Hypertension
was defined as blood pressure greater than 150/90. The prevalence of hyperten-
sion at entry varied between the groups as well as between the sexes. Consist-
ently the proportion of hypertensives was greater among females than among -
males. The prevalence among males was similar in each of the groups, how-
ever it varied a great deal among females from 56.7% amoung women on
tolbutamide to 40.39% among women on diet alone.

Previous history of cerebral vascular accidents was negligible and present in
only 0.38% of the population. A previous history of all other cardiovascular
complications occurred in 21.39 of the population. This percentage did not vary
among the treatments, although, in general the prevalence of cardiovascular
complications was higher among females than among males.

Differences in smoking histories were evident between the groups although
the variation was seen in part to be a reflection of differences in the distribu-
tion of sex. The average proportion of non-smokers was 27.29, among males and
64.99 among females. Percentages by sex varied between the groups, but in
g;:neral persons on tolbutamide smoked less than those on either insulin or diet
alone.

Obesity or relative weight was another factor thought to influence cardio-
vascular mortality. Florey (16) had described and investigated several mathe-
matical measures of correcting weight for height. For purposes of this study
weight/ (height) was chosen as a relevant measure. In general, the males
appeared to be less obese than females. Among males there appeared to be
relatively little difference between these indices in the groups; however,
females on insulin appeared to be relatively heavier than those on either of
the other two treatments. .

The final factor considered was history of early death in the parents. A
positive history was defined as that parent dying before the age of 60. Four
hundred ninety-six (496) out of 2167 or 22.99 had fathers who died before
age 60 and 451 of 2167 or 20.89% had mothers who died before age 60. These
proportions were very similar between treatments and sexes.

It has been shown that major differences occur between the groups in the
distribution of age, sex and level of blood glucose. Differences in factors such
as history of ASHD, hypertension and smoking have been shown to be cor-
related with sex; analysis of survival will therefore have to consider age, sex
and level of blood glucose.

Mortality results

Crude mortality results for this population are presented in Table 3. Of the
total 2167, 884 (40.89%) had died by the end of the study period. Of these 884
total deaths 444 (50.29,) were attributable to arteriosclerotic heart disease
(including myocardial infarction), 63 (7.19%) to other heart disease, 105
(11.99%) to cerebral vascular accidents and 153 (17.3%) to all cancers. Autopsy
information was available for 209, of the population and 6% of the deaths were
listed as sudden on the death certificate. The distribution of deaths by cause
was similar for both sexes although in all cases more males died than females.

Differences in mortality by treatment are striking. In general, mortality
among persons on either tolbutamide or insulin was considerably higher than
that for individuals on diet alone; mortality among those on insulin was only
slightly higher than for those on tolbutamide. Differences in mortality from
all causes by sex were not evident in either the insulin or tolbutamide groups;
however, a much larger proportion of males on diet died than did females.
Although the overall probability of death was higher among those on insulin
than tolbutamide, the probability of death from ASHD was higher among
persons on tolbutamide; this was especially true among males. Of the 264 total
deaths to males on tolbutamide 97 (59.19%) were due to ASHD whereas 72 of
the 177 total deaths (40.6%) among males on insulin were due to ASHD. The
same pattern is observed for all cardiovascular causes of death.

The results presented in Table 3 are crude since they consider neither differ-
ences in observation time nor levels of disease severity. The life table and
relative survival methods discussed previously were used to evaluate the sur-
vival experience of this population.
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Table 4 presents cumulative relative survival information for 0-5 years and
for 5-10 years for all causes of death by sex and level of blood glucose. It was
seen previously that there were differences between the groups in the preval-
ence of ASHD and hypertension. To consider the possibility that selectivity in
the choice of treatments (i.e. that persons with history of cardiovascular prob-
lems might be more likely given one specific treatment) might account for
observed differences in survival between the groups, relative survival was also
evaluated separately for individuals with and without previous history of
ASHD or hypertension. Results for all causes of death are presented in Table 5
flqrt those with negative history and in Table 6 for patients with a positive

istory. !

For both sexes the overall relative survival in the first 5 years is lower for
persons on insulin than for those in either of the other two groups, and the
experience of both the tolbutamide and diet groups is similar. For individuals
who survive at least 5 years, however, the relative survival experience for
persons receiving tolbutamide is worse in all cases than that of those on diet
and in the middle ranges of blood glucose it is worse than for persons on
insulin alone. The results are most striking for persons with positive histories
of ASHD or hypertension.

The above results have considered all causes of death. Tables 7, 8 and 9
present similar findings for deaths attributable to.all cardiovascular -causes
(ASHD and all heart related deaths). These results are consistent with and
are more striking than those presented above. In most cases, there appears to
be a decline in relative survival with increasing level of blood glucose among
persons who survive at least 5 years. :

During the first 5 years, the relative survival between the groups is not very
different and is generally higher in the subgroups with no history of ASHD or
hypertension. In the period from 5 to 10 years, however; relative survival from
cardiovascular causes is lower among those on tolbutamide than either those
on -insulin or those controlled by diet alone. The lower relative survival for
those on tolbutamide is more pronounced among males. ] ;

Because all of the risk factors discussed previously are important and a
method of quantitating an individual’s overall risk without substantially reduc-
ing the numbers available for comparison is desirable. !

Kanarek (17) has recently investigated a method of using risk factors to pre:
diet survival. Bagically this method involves calculating a risk for each individual
which is a function of his particular set of risk factors (e.g. age, sex, average blood
sugar). These individual risks, \,, are known in statistical terms as the force of
mortality or instantaneous risk of death and are defined by: ‘

i
|

C
)\;=a+:2,1 brTrs

where we are concerned with evaluating ‘the effect of ¢ rigk factors. For purposes
of this analysis four factors were selected: age at.first visit, history of previous myo-
cardial infarction, interval between onset of diabetes and first visit and average
blood sugar, Therefore an individual’s risk is defined as follows:

A=a-+b; {age at first visit)

+ b, Chistory of previous myoecardial infarction)

4-b; (interval be ween onset and first visit) '

b, (average blood glucose). . ‘
Estimates of a set of coefficients (a, by, by, bs, by) were obtained for each of 4 age-
gex groups: males 40-59 at first visit, females 40-59, males 60 -and over and
females 60 and over. Each age-sex group was then stratified into three levels of
risk—low, middle and high on the basis of the \; and survival by treatment was|
evaluated using life table methods. The X; as described above have been shown to|
be reasonable delineators of low and high risk individuals. (Se¢ ref .16.) The esti-
mated coefficients and: risk level stratification are presented elsewhere -(18)"
Table 10 presents the 0-5 and 5-10 year cumulative survival rates and their respec-|
tive standard errors for all causes of death and from cardiovascular: causes for,
males and females 40-60 and Table 11 presents the same information for indi-
viduals over 60 at entry to the study. -

In all groups the probability of surviving either 5 or 10 years decreased with!
increasing risk level. For all causes of death, in the first five years, survival
was lowest among persons on insulin and best among those on diet.” However,
for individuals who survive at least 5 years, the probability of surviving the
next 5 years did not follow this pattern. In fact, in many cases most notably:
those over 60 at entry, survival for the second 5 years was poorer for the,
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tolbutamide group than for either of the other two. Considering deaths from
cardiovascular causes, this observation is even more striking: while certainly
in all risk categories, the probability of dying from cardiovascular causes in
years 5-10 was consistently higher in the tolbutamide group than in the diet
group, for those over 60 the probability was also higher in the tolbutamide
group than in the insulin group at all risk levels. This observation is not as
apparent among those under 60 at entry although in this age group the initial
differences in survival “between the tolbutamide and insulin groups become
negligible. )

It has been seen that the delineation of the population by consideration of
all risk factors is a sensitive indicator of survival because observed probability
of survival decreases as level of risk increases. It has also been seen that
within risk factor categories the probability of death from. cardiovascular
causes is greater for persons on tolbutamide than for those on other treatments.
The most comparable group is that of individuals with low risk levels. Even
within this sub-group the numbers are small and therefore the standard errors
associated with the probabilities are large. The increased risk among those on
tolbutamide is nonetheless present.

Digcussion ‘

The major purpose of this study was to compare the effects of long term
hypoglycemic therapy prescribed in the usual clinical manner with tolbutamide
to-that of treatment with insulin and to that with diet alone. Specifically, it was
desired to' assess the effects of the individual therapies on mortality and
especially on that portion attributable to cardiovascular causes. Because indi-
viduals were not randomly allocated to the specific treatment groups, disease
severity within the three groups considered here is not comparable. Evaluation
of survival was restricted to individuals with known duration of diabetes = one
year prior to entry to the study. However, even in this group disease severity
could not be assumed to be comparable. The symptoms of diabetes can be
insidious in their appearance and therefore, although symptoms of the disease
were noticed in the year previous to the first visit, the true onset of the disease
could have been 5 to 10 years ‘earlier. Unmeasured differences between the
groups in the true duration of diabetes prior to the first visit could influence
the severity of the disease at the time of the first visit and consequently the
results observed here. However, in order for any' analysis to be performed it
must be assumed that the discrepancies between true and observedduration of
diabetes were distributed equally among the different groups.

The best available indicator of severity over the ‘course of the study was
mean blood glucose level and it has been seen that even in this group of newly
diagnosed diabetics the distribution of blood glucose was different. Nonetheless,
evaluation of relative survival within 4 blood glucose groups showed (whether
or not history of ASHD or hypertension was considered) some positive evidence
that for persons with low.and moderate mean blood glucose levels treated with
tolbutamide, the probability of ‘deaths during the 5-10 year period was greater
than in either of the two other treatment groups. This result was most notice-
able when considering deaths due to cardiovascular causes. Evaluation of sur-
vival within general classes of overall risk supports this hypothesis for cardio-
vascular causes. .

The fact that in the first five years after entry to the study those on insulin
appear to exhibit poorer survival than either the tolbutamide or diet groups is
most likely related to differénces (unmeasured) in disease severity at the time
of ‘entry to the study rather than to the treatment itself. This hypothesis is
consistent with. the way in which treatment is prescribed. Observation made
after five years are, therefore, more likely to be related to the effects of long-
term treatment of the diabetes. .

The results of the UGDP strongly suggested that tolbutamide was not an
effective treatment for diabetes. The excess of cardiovascular deaths observed
in the tolbutamide group was sufficient to- warrant termination of that portion
of the clinical trial. The Joslin Clinic data presented here are not directly
comparable with the results presented by the UGDP; it cannot be -assumed that
the underlying populations of diabetics from which each of the study groups was
drawn were the same. In addition, the administration of treatment was done
randomly in the UGDP project whereas in the Joslin Clinic-data treatments
were: prescribed according to the physician’s biases. While. from the UGDP
data it was possible to quantitate the excess eardiovascular mortality attribut-
able-to tolbutamide, the sizes of the groups in the Joslin Clinic data were small
and in addition, treatment and blood glucose were highly confounded so that
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in this population definitive results quantitating excess mortality attributabl
to tolbutamide were impossible. i )

Taken alone, the results from the Joslin Clinic data are marginal ; however,
the results presented here are consistent with those of the UGDP in that they
show no indication that long term tolbutamide therapy substantially reduces
the probability of death from cardiovascular complications. Comparisons of
low risk individuals (defined either by those with low blood glucose or by a
linear combination of all risk factors) indicated that both survival as a whole
and relative survival are lower after five years among individuals treated with
tolbutamide as compared to those treated with diet alone and in certain sub-
groups as compared to those on insulin. In all cases, although patients treated
with insulin were sicker than those treated with tolbutamide, the lack of differ-
ence in survival between the groups after five years suggested that tolbutamide
did not better in preventing deaths from cardiovascular causes. While the ulti-
mate question—what would have been the survival experience of the patients
treated with tolbutamide had they been treated with insulin or by diet alone?—
cannot be directly answered, the results of this observational study suggest t
the findings of the UGDP may be generalizable to other diabetic populations.
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[From The New York Times, July 8, 1975]

" AM.A. AmE LEr UpjorN Usg LErTER To SELL DBUG
(By David Burnham)

‘WASHINGTON, July 7—The chief executive officer of the American Medical As-
sociation wrote a letter early this year to state and county officials of the asso-
ciation minimizing questions that had been raised in the association’s own maga-
zine about the safety of a widely used diabetes drug:

The official, according to confidential A.M.A. documents, then permltted the
1,100 salesmen of the largest manufacturer of the controversial drug to usé his
letter in their sales talks despite a warning that such use violated A.M.A. pplicy
and might prove embarrassing.

Details about the distribution of the letter, written by Dr. James H, Samnhons,
executive vice president of the A.M.A., became known as the Food and Drug Ad-
ministration published today a proposed rule requiring a new label for the drug
stating that it may lead to death from heart disease.

The drugs are often called oral hypoglycemic drugs. They are taken by mouth
by an estimated 114 million adult diabetics to lower blood sugar level. The Ipills
are believed to represent a $100-mlllion market for the pharmaceutical industry.

Dr. Sammons sent his letter concerning oral hypoglycemics to the executives ot
state, county and medical speciality societies on Jan, 28,

The letter said that the Feb. 10 issue of The Journal of the American Medical
Association would contain both an article and an editorial raising questions about
the drugs.

Dr. Sammons said that the article, by a committee of the Biometric Sodiety,
supported an earlier critical study of oral hypoglycemics that had been challenged
by some other scientists. He reported that the editorial, written by Dr, Thomas
Chalmers, formerly with the National Institutes of Health alleged that the ﬂrug
might be associated with as many as 10,000 to 15,000 unnecessary. deaths a year
in the United States alone.

“A considerable body of expert scientific opinion contradicts these pubh\shed
findings,” Dr. Sammons wrote. “Diabetic patients should not be influenced by press
reports, and should continue on whatever diabetic management program thelr own
physician had prescribed.”

Shortly after Dr. Sammons wrote his letter, the Upjohn Company requested
permission to reprint it for use by Upjohn salesmen, The company manufactures
two oral hypoglycemic drug products under the brand names Orinase and Toli-
nase. The Upjohn product Orinase has been for years the most widely used of the
oral hypoglycemic drugs.

An AM.A, staff lawyer said in a memorandum dated March 18 that the “policy
of the A:M.A. is that the association’s name may not be used for trade purpoSes ”

“Permission to reprint A.M.A. materials has not been granted if there is any
indication that the name of the association or its materials will be used in any
manner that might directly or indirectly be construed as an endorsement by the
AM.A. of a particular product or manufacturer,” the memo said.

The staff lawyer, Betty Jane Anderson, said that if this policy was waived,
“Dr. Sammons should be cautioned that the use made of the letter by Upuohn
salesmen may cause embarrassment to him personally or to the A. M. A.

COMMENT BY COMPANY

The lawyer added that “Upjohn’s purpose could be better accompllshel by
having an article presenting the other side of the controversy published in The
Journal of the American Medical Association.” A notation at the bottom ofr the
memorandum indicated that a copy of it had been sent to Dr. Sammons,

A spokesman for Upjohn, reached at the company’s headquarters-in Michigan,
said that the A.M.A. had granted the request for use of the letter, and that copies
of Dr. Sammon’s letter had been given to each of the company’s 1,100 salesmen.
The spokesman was unable to say how frequently the letter had been used.

The warning that the Food and Drug Administration proposed requiring on the
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label of the drugs would be set in boldface type and would say : “Oral hypogly-
cemic drugs may be associated with increased cardiovascular mortality as com-
pared to treatment with diet alone or diet plus insulin.”
Cardiovascular mortality means death from disorders of the heart and cir-
culatory system. ‘
ADVANTAGE AND RISK

The warning would indicate that the drugs should be used only for adult pa-
tients not totally dependent on. insulin, whose blood sugar cannot be controlled
by diet alone and who can not or will not take insulin.

The warning would also say that the doctor should inform the patient of the
advantages and potential risks of the drugs, and that the patient should partici-
pate in the decision whether to use them. -

The F.D.A’s warning would apply to a number of oral drug products in addi-
tion to the two manufactured by Upjohn. These include : Diabinese, Pfizer, Inc.;
Dynelor, Eli Lilly & Co. ; two forms of a drug called DBI, Geigy Pharmaceuticals;
two forms of the drug Meltrol, USV Pharmaceutical Laboratories, Inc., and the
drug Tolbutamide from Premo Pharmaceuties Laboratorities, Inc.

[Excerpt from The Pharmocological Basésnof ".liherapeutlcs, Fifth Bdition, Goodman and
man :

ORAL HYPOGLYCEMIC AGENTS

History. An important event in the history of the treatment of diabetes mel-
litus was the introduction of orally effective hypoglycemic agents. Janbon and
coworkers (1942), in the course of clinical studies on the treatment of typhoid
fever, ~ discovered that a sulfonamide(p-amino-benzene-sulfonamido-isopropyl-
thiadiazole) induced hypoglycemia. Janbon’s colleague . Loubatiéres (1957),
made the fundamental discovery that the compound exerted no hypoglycemic
effect in the completely pancreatectomized animal and suggested that the action
was the result of stimulation of the pancreas to secrete insulin. There was no
practical application of these findings until Franke and Fuchs capitalized on
the discovery that the antibacterial agent carbutamide lowered the blood sugar
in patients treated for infectious diseases. These workers demonstrated the
apparent usefulness of carbutamide in the treatment of diabetes mellitus. Soon
thereafter, the compound tolbutemide was introduced. This substance is not
antibacterial, is less toxic than carbutamide, and soon became popular for the
management of certain diabetic patients. Tolbutamide is a member of the class
of oral hypoglycemic agents designated as sulfonylureas.

Another group of compounds, the biguanides, was developed independently
of the sulfonylureas. Historically, the development  began with the discovery
in 1918 by Watanabe that guanidine is hypoglycemic in rats. Guanidine and its
substituted derivatives were found to be too toxic to be therapeutically useful.
Diguanides, two guanidine molecules joined by a chain of methylene groups,
were more effective and less toxic than the substituted guanidines. SYNTHALIN 4,
a potent diguanide, was given clinical trial in diabetes, but it ‘also was found
to be too toxic for therapeutic use. Finally, phenformin (Ungar et al., 1957), a
member of the biguanide series (derived from two molecules of guanidine wjth
elimination of ammonia), was found to have an apparently acceptable toxicity,
and this compound has since had widespread use.: ’

SULFONYLUREAS

Chemistry. A number of sulfonylurea compounds exert hypoglycemic activ@ty.
The commercially available preparations are tolbutamide, acetohexamide,
tolazamide, and chlorpropamide, which have the following structural formulas:
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I
HyC SO, NH—C—NH—(CH2)3CH3

Tolbutamide
; (") |
H3C——CO—©-502——NH-C—NH~O |
Acetohexamide

| CH,—CH,—CH,

Tolazamide

I
cl SO, —NH—C—NH—(CH,),CH,

Chlorpropamide

All of the effective compounds are arylsulfonylureas with substitutions on the
benzene and the urea groups. In the case of tolbutamide, the aryl group is tolyl
and the urea substitution is butyl. Tolbutamide differs from the antlbacterial
compound carbutamide in having methyl instead of amino on the benzene ring.
This substitution accounts for the loss of antibacterial properties and for the
reduction of toxicity.

Mechanism of Action. The sulfonylureas stimulate the islet tissue to secrete
1nsu11n The evidence, coming as it does from a variety of experimental and
‘clinical studies, unequivocally supports such a conclusion. Administration of
sulfonylureas increases the concentration of insulin in the pancreatic vein in
cross-circulation experiments. Recipient animals, diabetic or nondiabetic, ex-
hibit hypoglycemia -in response to the infusion of pancreatic vein blood from
donor animals treated with sulfonylureas but not to the infusion of mesenteric
or femoral vein blood from the same animals. Sulfonylureas cause degranulation
of the g cells, a phenomenon associated with increased rate of secretion of insu-
lin. Clinical studies demonstrate that the sulfonylureas are ineffective in com-
pletely pancreatectomized patients and in juvenile-onset diabetic subjects. On
the other hand, they are effective in maturity-onset diabetic patients in whom
the pancreas retains the capacity to secrete insulin. |
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Although the molecular mechanism of action of these agents is not understood,
several pertinent observations have been made, Hellman and associates (1971)
concluded that labeled tolbutamide is restricted in its action to the extracellular
space and does not need to enter the g cell. The invoked release of insulin is
immediate and is intimately related to the action of glucose; the drug may
sensitize the cell to the normal secretagogue (Widstrom and Cerasi, 1973).
Sulfonylureas do not increase the secretion of glucagon.

Extrapancreatic effects of the sulfonylureas have been noted in various organs,
and certain of these may potentiate the effects of insulin. A reduction in the
hepatic uptake of endogenous insulin has been described (Marshall et al., 1970).
Tolbutamide enhances the antilipolytic action of insulin in adipose tissue. This
appears to be related to an altered effectiveness of cyclic AMP rather than to any
change in metabolism of the cyclic nucleotide (Brown et al., 1972; Fain et al.,
1972), and an inhibitory effect of the drug on cyclic AMP-dependent protein
kinase has been observed (Wray and Harris, 1973). Other reports indicate a
variety of influences on cyclic AMP metabolism in different tissues (Brooker and
Fichman, 1971 ; Kuo et al., 1972; Lasseter et al., 1972) ; their significance is diffi-
cult to assess.

Duration of action, fate, and excretion. The sulfonylureas are absorbed from
the gastrointestinal tract and hence are effective when given by mouth. The most
important difference among the sulfonylureas, for clinical purposes, is in their
duration of action; in increasing order they are tolbutamide, acetohexamide,
tolazamide, and chlorpropamide. :

Tolbutamide can be detected in the blood within 30 minutes after oral adminis-
tration ; peak concentrations are reached within 8 to 5 hours. The drug is bound to
plasma proteins. Tolbutamide is oxidized in the body to butyl-p-carboxyphenyl-
sulfonylurea, which is a major excretory product. The half-life of tolbutamide is
about 5 hours. Two or occasionally three doses are required daily.

Acetohexamide is rapidly absorbed, and maximal hypoglycemic activity is
observed about 3 hours after ingestion. The total duration of action is 12 to 24
hours. Much of the activity is ascribable to a metabolite, hydroryhezamide, which
has a plasma half-life of about 6 hours; the parent compound, acetohexamide,
has a plasma half-life of 114 hours. In persons with normal renal and hepatic
function, more than 809, is excreted, largely as metabolites, in 24 hours. Two
doses are usually required daily.

Tolazamide is slowly absorbed; the onset of hypoglycemic action occurs at
4 to 6 hours and persists at a significant level up to 15 hours after a single dose.
Tolazamide is metabolized to a number of hypoglycemic substances that are
largely excreted by the kidney. For most patients controlled by tolazamide, a
single daily dose is sufficient; a few patients require administration of the drug
twice daily.

Chlorpropamide is also rapidly absorbed from the gastrointestinal tract and
is bound to plasma proteins. In contrast to tolbutamide, chlorpropamide is not
metabolically altered to any significant degree and is excreted very slowly in
unchanged form. The half-life of a single dose is about 36 hours, or seven times
as long as that of tolbutamide. With daily doses of 250 to 500 mg, blood concen-
trations may not be expected to reach a plateau before 8 or more days. Chlorprop-
amide is administered in a single daily dose.

Toxicity. O'Donovan (1959) analyzed the incidence of side effects to tolbuit-
amide in 9168 cases. The total incidence of side effects was 3.29% ; the drug was
withdrawn in 1.59, of the patients. The reactions have been classified as hemato-
logical (0.24%), cutaneous (1.1%), and gastrointestinal (1.4%). Of the 22
subjects exhibiting hematological abnormalities, 19 had a transient leukopenia ;
in 9 instances, the leukocyte count returned to normal despite continuation of
the drug. Paresthesia, tinnitus, and headache may also occur.

The total incidence of untoward reactions is about 69 for chlorpropamide
(hematological, 0.6; cutaneous, 3; gastrointestinal, 2; and jaundice, 0.4%). The
jaundice is of the cholestatic type and is usually transient. Hyponatremia has
been reported in a small number of patients treated with tolbutamide and
chlorpropamide.

Experience with acetohexamide and tolazamide suggests that the frequency
and the kinds of toxic reactions are similar to those encountered with tolbut-
amide and.chlorpropamide. Hematological (leukopenia; agranulocytosis, throm-
bocytopenia, pancytopenia, and hemolytic anemia), cutaneous (rashes, photo-
sensitivity), gastrointestinal (nausea, vomiting, rarely hemorrhage), and hepatic
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(increased serum alkaline phosphatase, cholestatic jaundice) reactions have
been reported.

Hypoglycemic reactions, including coma, may occur (Seltzer, 1972a). Whlle
they are usually not severe, several fatalities have been reported. Hypoglycémic
episodes may last for several days so that prolonged or repeated glucose ad-
ministration is required. Reactions have occurred after one dose, after several
days of treatment, or after months of drug administration. Most reactions: are
observed in patlents over 50 years of age, and they are more likely to occur in
patients with impaired hepatic or renal function. Overdosage or inadequaté or
irregular food intake may initiate hypoglycemia. Drugs that may increase the
risk of hypoglycemia from sulfonylureas include other hypoglycemic agents, sul-
fonamides, propranolol, salicylates, phenylbutazone, probenecide, dxcumarol
chloramphemcol monoamine oxidase mhibltors, and alcohol. |

Sulfonylureas should not be used in a patient with hepatic or renal in-
sufficieney because of the important role of the liver in their metabolism and of
the kidney in the excretion of the drugs and their metabolites. Intolerance to
alcohol reminiscent of the disulfiram reaction has occurred occasionally m pa-
‘tients taking sulfonylureas.

These agents are also not recommended for use in pregnancy, but only sp rse
data have been reported on this point. Teratogenesis in animals has been ob-
served to follow the administration of large doses. :

A cooperative clinical trial in 12 university-based clinics (University Group
Diabetes Program; UGDP) was established in 1961 to determine if the control
of blood glucose concentration helps to prevent or delay vascular disease in non-
1nsulin-requ1rmg diabetic patients. About 200 subjects in each of five thbra-
peutic regimens were treated with diet and either placebo, a standard dose of
tolbutamide, a standard dose of insulin, a variable dose of insulin, or a standard
dose of phenformin.

During a period of over 8 years of observation, there were 120 deaths,‘ in-
c]udmg 87 from cardiovascular causes; while 10 to 12 cardiovascular deaths occur-
red in each of the placebo or insulin groups, 26 such deaths (a significantly higher
number) were recorded among the patients in each group taking oral hypoglyce-
mic agents. The overall mortality rate was correspondingly higher in these two
groups of diabetic patients. The ¢onclusions of this study were that the combﬁna-
tion of diet and either tolbutamide or phenformin was no more effective in pro-
longing life than diet alone; furthermore, it was felt that diet and either tol-
butamide or phenformin may. be less effective than diet alone or diet together
with insulin in preventing cardiovascular mortality. (See University Group Dia-
betes Program, 1970 ; Knatterud et al., 1971.)

Since the UGDP report a flood of comments and reports have appeared, both
critical (see Seltzer, 1972b) and supportive of this massive study. However, no
warning has yet been included in the package inserts for these drugs, and there
have now appeared a “second generation” of even more potent sulfonylureas (gli-
midine and glibenclamide), which are in clinical use in Furope and elsewhere.

Additional studies have continued to indicate an increased incidence of seri-
ous difficulties in patients taking oral hypoglycemic drugs. More ep1sodes of
ventricular tachycardia and ventricular fibrillation were noted in such diabetic
subjects, usually during the early stages of acute myocardial infarction, al-
though there was no difference in the number of deaths (Clayman, 1974 ; -S‘pler
ct al., 1974). Patients taking oral hypoglycemic agents in England have been
reported to have twice the incidence of myocardial infarctions observed in sub-
jects being treated with diet alone (Boyle et al., 1972; Hadden et al., 1972).
Furthermore, at the instigation of. the Director of the National Institutes of
Health, the Biometric Society appointed a committee to review the UGDP‘ re-
port. The committee concluded that the shortcomings of the study do not‘ in-
validate the observations and conclusions, the most pertinent of which are
described above, and that other studies do not contradict that of the UGDP.
(8ee Chalmers, 1975 ; Report of the Committee, 1975.)

Preparations and Dosage. Tolbutamide, U.S.P. (ORINASE), is marketed in| the
form of 500-mg tablets. The sodium salt (1 g) is also available for admlmstra-
tion intravenously for diagnostic use. Acetohexamide, U.S.P. (DYMELOR), is avail-
able in 250- and 500-mg tablets. Tolazamide, U.S.P. (TOLINASE), is supplied in
100-, 250-, and 500-mg tablets. Ohlorpropamule U.S.P. (DIABINESE), is marketed
as 100- and 250-mg tablets.
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The usual daily dose of tolbutamide is 1000 mg, while 2000 mg is the maxi-
mally effective total dose; corresponding dosages are 500 and 1500 mg for
acetohexamide. Tolazamide and chlorpropamide are usually administered in a
daily dosage of 250 mg, while 750 to 1000 mg is maximal. ) e

Therapeutic Uses. The sulfonylureas should be used only in subjects with
diabetes of the maturity-onset type who cannot be itreated with diet alone or
who are unwilling or unable to take insulin if weight reduction and dietary
conirol fail. The physician must realize that he is using these agents only to
control symptoms associated with hypoglycemia, and that dietary control with
or without insulin is more effective for this purpose. There is no evidence that
the oral hypoglycemic agents prevent cardiovascular complications from diabetes,
and the best data available suggest that the incidence of such complications is
increased in patients taking these drugs. This is obviously too high a price for
the convenience of an oral agent, unless all other measures have been exhausted.

In general, the likelihood of adequate control with an oral hypoglycemic agent
is inversely proportional to the dose of insulin required to maintain the patient.
When the insulin requirement is in excess of 40 units per day, the chances of
success are relatively low. The sulfonylureas are of no value in the juvenile-
onset type of diabetes, in which the pancreas haslost all or nearly all of its capac-
ity to secrete insulin. However, whatever the age of onset, in unstable, ketoacidotic
diabetes, sulfonylureas will not provide adequate control. Such patients require
insulin, and attempts to control them with oral therapy are dangerous and
doomed to failure. Deaths from acidosis and dehydration have occurred in
patients with unstable ketotic diabetes in whom regulation was attempted with
sulfonylureas.

There is no fixed dosage of sulfonylurea to be used in diabetes mellitus. Treat-
ment is guided by the individual patient’s response, which must be frequently
monitored with chemical determinations, because the requirements change from
time to time. ‘

The mildly diabetic patient, whose insulin requirement is fewer than 20 units
daily, can be started on the usual dose of the agent chosen, and at the same time
all insulin is discontinued. The dose is then adjusted up or down, depending on
the patient’s response. In the instance of chlorpropamide, about 3 days is required
to attain steady-state concentrations in blood. Consequently, upward adjustments
of dose should be made at 3-day intervals. Patients of advanced age should begin
with about half the usual daily dose, for some are very responsive to sulfonylureas
and may develop severe hypoglycemia after usual doses. During the period of
initiating treatment, all patients should test their urine four times daily and
communicate the results to the physician daily.

The patient who requires more than 20 and fewer than 40 units of insulin
daily should be started on the usual dose of the chosen agent and his insulin
dosage should simultaneously be reduced by 509. Thereafter, guided by the
patient’s response, insulin dosage is progressively reduced and eventually dis-
continued. Sulfonylurea dosage may need adjustment. )

The patient requiring more than 40 units of insulin daily should be given the
usual dose of the agent chosen and his insulin dosage should be reduced by 25%.
Insulin is then cautiously withdrawn and eventually discontinued, and sulfonyl-
urea is adjusted according to the observed response. It is to be emphasized that
the chance of success is relatively poor. In the patient who requires more than
40 units of insulin daily, it may be desirable to carry out the attempted transfer
to the sulfonvlurea therapy in the hospital to provide assurance against develop-
ment of dehydration and acidosis.

Stimulation of the pancreas of the maturity-onset diabetic can often maintain
these subjects under ordinary circumstances. However, when insulin require-
ments are increased, as fever, surgical interventions, or trauma, the sulfonylureas
are inadequate and the patient must be given insulin to carry him through such
critical situations.

Weight reduction is of the greatest importance in the treatment of diabetes.
A vigorous effort must be made by the patient and the physician to reduce the
patient’s weight as an integral part of diabetic treatment, irrespective of the
drug chosen.

Patients whose diabetes is not controlled by sulfonylureas from the initiation
of treatment are said to experience “primary failure.” Patients whose diabetes
is regulated for a month or more after beginning sulfonylurea treatment, fol-
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lowing which inability to maintain control developes, are said to experience “sec§~
ondary failure.” The incidence of this type of failure may be very high, regard-
less of the agent chosen. i
In patients with pancreatic islet-cell tumors, the blood glucose concentration
drops rapidly after intravenous injection of tolbutamide and: remains low for
about 3 hours. A similar effect is not observed in other hypoglycemic ‘states, and
tolbutamide administration can thus be used as a diagnostic test. Serum im-
munoreactive insulin determinations should also be performed. Care is necessary,
since fatal hypoglycemia has occurred. : i i : |
In addition, reports have appeared of the successful treatment of reactive
hypoglycemias due to a variety of causes with sulfonylureas (Anderson and
Herman, 1971). : f
) BIGUANIDES .| PHENFORMIN 1

Chemistry and Preparations. The only commercially available preparation in
the biguanide series of hypoglycemic agents is phenformin. Its structural formula
is as follows:

»CHz—CHé-—NHcli—-NHﬁ——NHé

NH NH |
Phenformin |

Phenformin Hydrochloride, U.S.P. (DBI, MELTROL), is marketed as 25-mg tablets

and as a 50- and 100-mg time-disintegration capsules.
- Mechanism of Action. The biguanides differ significantly from the sulfony-
lureas in the mechanism of their hypoglycemic effect. Thus, phenformin doe;s
not act by stimulating secretion of insulin by the pancreas, hypoglycemia is not
readily induced in normal human subjects, the concentration of insulin in-the
plasma is not increased, and the morphology of the B cell is uninfluenced.
Basically, three actions have been described. In vitro, phenformin, in relatively
large doses, increases glucose utilization by enhancing anaerobic glycolysis (see
Williams and Porte, 1974). This is thought to occur as a result of, or coineident
with, an inhibition of cellular respiration. As a result, adenosine triphosphate
(ATP) concentrations fall and those of lactate increase. A second action of the
drug is to decrease gluconeogenesis (see Gordon and de Hartog, 1973; Haeckel,
1973). The third and most recently recognized is inhibition of intestinal absorp-
tion of glucose and probably certain other substances as well; for example,
decreased absorption of vitamin Bi. has been observed (Berger et ol., 1972).
Phenformin does not act in the normal subject (at least as readily as it does
in the diabetic), presumably because the increase in peripheral glucose utiliza-
tion is compensated for by an increase in hepatic glucose output.

Phenformin has been used experimentally to correct the hypoglycemia that
may follow abnormally rapid intestinal absorption of glucose (Permutt et ol
1973).

Absorption and Duration of Action. Phenformin is adequately absorbed from
the gastrointestinal tract. The drug has a short half-life (3 hours) and a corre-
spondingly brief duration of action. The hypoglycemic effect may be prolonged to
between 6 and 14 hours with the use of timed-disintegration capsules. ‘

Toxicity. Phenformin may cause a metallic taste, nausea, anorexia, vomiting,
diarrhea, or cramps in some patients, particularly if the dose is greater than 200
mg per day. Reduction of the dose or withdrawal of the drug results in prompt
disappearance of the untoward reactions. Weight loss and weakness may some-
times occur. j

The cause of ketonurie during phenformin therapy has been the subject of
debate. It is most common in patients with unstable juvenile-onset diabetes
treated with a combination of insulin and phenformin, While it may at times re-
flect an insufficient insulin dosage, at other times it is associated with normal
plasma glucose concentrations. Therefore, in patients taking both insulin and
phenformin in whom ketosis develops, plasma glucose concentration should be
measured before the insulin dosage is increased, to avoid hypoglycemic reactions.

56-592 O - 75 - pt. 28 - 12
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The recommended treatment for ketosis with normal plasma glucose concentra-
tions is a reduction of phenformin dosage or an increase of dietary carbohydrate
intake. Increased concentration of lactic acid in the blood without ketosis has
been reported to occur in patients with severe renal or cardiovascular impairment
under phenformin treatment. However, the drug may not contribute to the
lactacidemia, since such severely ill diabetic patients may exhibit lactacidemia
even when treated with insulin. Results obtained with phenformin in the UGDP
study are discussed above. .

Diabetic subjects with severe hepatic or renal insufficiency or congestivé heart
failure are not suitable candidates for oral hypoglycemic therapy. Almost no
data are available concerning the effects of phenformin in pregnancy, and its
administration during pregnancy is currently not recommended.

Therapeutic Uses. Phenformin is used in the treatment of maturity-onset dia-
betes according to the principles presented above for the sulfonylureas.

The patient is started on two tablets, 25 mg each, one before breakfast and the
other before supper. The dose is increased until control of the diabetic state is
attained or until digestive disturbances limit further increase in dosage. The total
daily dose is usually somewhere between 100 and 150 mg. However, doses as high
as 400 mg per day are tolerated by some patients. A single 50-mg, timed-disintegra-
gion capsule may be substituted as the equivalent of two 25-mg tablets in divided

oses.

It is claimed that about 709 of maturity-onset diabetic:patients who are im-
perfectly controlled by either a sulfonylurea or phenformin alone respond favor-
ably to the concurrent use of these agents (Beaser, 1960; Unger et al., 1960). The
fact that the sulfonylureas and the biguaniles act by different mechanisms to
reduce hyperglycemia lends support to this contention (see Breidahl et al., 1972).
However, since the indications for the use of either phenformin or a sulfonylurea
are now severely constricted, such combination therapy should represent the
choice of the physician who has exhausted every other alternatitive.



COMPETITIVE PROBLEMS IN THE DRUG INDUSTRY 13421

SE WESTERN RESERVE UNIVERSITY » CLEVELAND, OHIO 414106

August 21,:1975

Hearing Clerk

Food and Drug Administration . i
Room 4-65 |
5600 Fishers Lane )
Rockville, Maryland 20852

Dear Sir:

I regard it as a privilege to have this opportunity to discuss 1
the proposed FDA labeling on the use of oral hypoglycemic agents.
It is indeed appropriate that such direct action has finally i
being taken if the scientific basis for medical practice is to |
have any real significance. The heated discussions that followed
the publication of the findings of the longest and largest i
prospective controlled clinical trial in the history of therapeutics
serve only to point up the critical issues involved in the practice
of medicine today. Thése issues involve the crucial question as
to the basis for the judgement of the physician for choosing the
optimum treatment for the patients entrusted to his care. 1Is the
decision to be based on 'clinical impression'", anecdotal stories
and wishful opinions, or will it be based on substantial evidence |
from adequate, well-controlled clinical investigations? If modern
medicine is to have a firm foundation in basic and clinical science
the wisdom of the Drug Amendments of 1962 resulting from the 1
thalidomide disaster becomes crystal clear.

The scientific design, merit or validity of the UGDP study has

been amply confirmed by the most intensive and extensive reviews 1
in the histery of medicine. When the evidence of excessive cardio-
vascular mortality first surfaced after several years of the trial
outside consultants were brought in to review the data independentiy.
After the report was made public at the A.D.A. meeting in St. Louis
in June of 1970, separate peer review committees appointed by the
American Diabetes Association, the A.M.A. Committee on Drugs and

the Medical Letter accepted the basic conclusions of the study.
Because of the alleged contradictory findings from other studies,
none of which approached in any way the magnitude or relevance of
the UGDP study an elite committee of the internationally based
Biometrics Society over a period of two years reviewed all these
controlled trials and in their report published on February 10, 1975
the J.A.M.A. came up with essentially the same conclusions and
recommendations. This report like the UGDP reports will stand as
monumental and classical papers in the history of clinical medicine.

spartment of Medicine
1keside Hospital
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Whatever other fragmentary data that has appeared since 1970

have only served to support the general conclusions. It is
interesting to me that the total efforts of the Committee on Ca¥e
of the Diabetic has been directed to the criticism and denigration
of the UGDP study and that no sound scientific evidence has been
brought forth since the introduction of the oral hypoglycemic
agents in 1955 to show any long-term benefit whatsoever. It is

a sad commentary that despite the expenditure of some 10-15
billion dollars by the diabetic public throughout the world over
these twenty years, the drug companies and their adherents have
failed to come up with any studies that adequately prove that

any reduction in morbidity and mortality has resulted from the
long-term use of their drugs. If the logical concept of scientific
proven benefit over risk as defined by the laws established by
Congress in 1962 is to have any meaning for the twenty million to
30 million diabetic patients in the world the strongest possible
warnings clearly stated should be implemented as soon as possible.
The UGDP studies were published in 1970 and yet by August 1975 no
clear labeling warning has as yet been issued by the government
agency responsible by law to protect the American public.

I would appreciate having a transcipt of the hearings of August
20th, 1975 when they are available.

Very truly yours

Max Miller, M. D.
Professor



COMPETITIVE PROBLEMS IN THE DRUG INDUSTRY 13423

PRESENTATION OF
SIDNEY M. WOLFE, M.D. AND ANITA JOHNSON,
PUBLIC CITIZEN'S HEALTH RESEARCH GROUP,
to the
FDA HEARINGS ON PROPOSED LABELLING FOR DIABETES DRUGS

August 20, 1975

It is now more than 5 years since the findings of the University
Group Diabetes Program (UGDP) were presented at the American Diabetes
Association annual weeting. Despite the findings of increased ;
cardiovascular mortality in patients taking oral diabetes drugs and i
their lack of efficacy, their use has continued. Over the last 5 !
years, however, several of the largest diabetes treatment centers
have swung strongly away from using these agents.

The question is, why are 1 1/2 million-American adult onset
diabetics being given drugs costing more than 100 million dollars
per year, killing an estimated 10-15,000 patients per year and
fiot having any demonstrable benefits in treating diabetes?

There are three reasons which appeax: to explain this 1rrationa1
‘state of affairs: . -

1. .The pride of physicians ;
2. The inadequacy of most diet programs for diabetics

3. The profits of the drug industry

1) ~Prigde

As candidly stated this year by Dr. Frank Davidoff -- Professor
of Medicine anidiabetes specialist for the University of Connecticut
Medical School ~~ and probably unspoken but thought by thousands
of other physicians, pride plays a major role 'in the continued
prescribing of these drugs by doctors in the face of eviderice to
the contrary. - (Testimony - Sept. 19, 1974, Senate Swall Business
Subcommittee) .

"It is one thing to challenge the safety of a drug . . . . But
to be told that the drugs we had been giving to diabetics for 12
years were unnecessary, beside the point, in a word ineffective,
was, as I see it, a more serious blow to our professional pride.”
We submit that the pride of doctors is standing in the way of
giving the best treatment to their patients and that this is
irresponsible medicine if not malpractice.

2) Inadequate Diet Programs for Diabetics

According to Dr. Ethan Sims, diabetes specialist and Professor
of Medicine at the University of Vermont Medical School,

"If we grant that there are 1 1/2 million patients reportedly
taking oral agents and that 50% are grossly overweight, we have
750,000 patients with diabetes and obesity who are probably also
less physically active than they should be. If we assume “that
90% of them are not exposed to any vigorous and comprehensive
regimen such as that at the Grady Hospital, 675,000 are-left with
their obesity essentially untreated and 4 out of 5 are taking an
agent which increases their obesity. The taking of oral medication
1ulls both physician and patient into believing that something i
worthwhile is being accomplished, while the options which could
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make a fund 1 Qiff in a patients life and survival are L
be ing neglected.” (ibid, Senate Hearings)

Dr. John Davidson, Director of the Grady Hospital (Atlanta)
Diabetes Unit which has been very successful in getting diabetics
off of the oral drugs, has said,

"Why do so many physiclang have little success in treating
it? [the problem of obese diabetics]. . . . In my experience, at
least .80% of diet therapy failures are due to physician failure,
not:patient failure." - (ibid, Senate Hearings)

3) Profigg

In a letter to the FDA, requesting to speak at this hearing,
H.R. Allen of Upjohn commented that:

“The proposed class labelling of orxal diabetes drugs. . . .
is, in our view, inappropriate; uninformative, and hence mis-
leading. . . ."

Translated into English, Upjohn =- which has about 40% of
the $100 million American market for oral diabetes drugs ~-- doesn't
want its leading money-makers -~ tolbutamide (Orinase) and tolazamide :
(Tolinase) -~ to suffer in sales andprofits just because scientific
studies show the drugs are ineffective and extremely dangerous.

That the extraordinary profits of Upjohn, Pfizer, Ciba-Geigy
and Lilly -~ who have cornered this several hundred million dollars
per year worldwide market for these drugs -~ has had a major effect
on the irresponsible delay in ending the massive misuse of these
drugs is not arguable.

In addition to sponsoring hundreds of "educational” symposia
around the country -- with academic facades -- intended to assure
doctors that these drugs are O.K., the drug industry has kept the
AMA ‘alive with infusionz of advertisiny revenue and political
contributions and, -in return, the AMA has written reassuxing
letters (Dr. S8ammons) to physicians ‘about these drugs.

To demonstrate how much of a curtailment of profits would
occur if the abuse of these drugs were ended, consider the experience
at Cleveland Metropolitan General Hospital. At the peak of use
of the oral diabetes drugs (1970) at that hoapltal expenditures
per year were as follows:

Tolbutamide - Phenformin Chlorpropamide
(Orinase) E (DBI) {Diabinase)
$32,376 $7,857 $8,294
After use was restricted, the 1975 figures (pro jected by the hoapitn‘.l.)»
e $6,966 $138.00 $3 3712

a savings of $38,000 or 78% of the $48,527 1970 expenditures for
these drugs.

In the face of. pride, profits and inadequate dietary manage -
ment, aided and abetted by court delays, the FDA has somehow found
it possible to delay for almost S years finalized labelling changes
for these drugs.

Anita Johnson will discuss our specific criticisms of the
present version of proposed labelling (the third in 3 years) but
I would make the following addition.

.
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It is not enough to have labelling -~ albeit strengthened --
on a product which the patients' doctor has already decided to
prescribe. Patients must be given infoxmation in the doctors
office which will allow them to participate in ‘the serious decision
to use these drugs. Specifically, future use of oral diabetes
agents should be preceded by a written informed consent form
including, but not limited to the following information:

INFORMED CONSENT FOR USE OF ORAL DIABETES DRUGS

1. I have participated in a program of dietary control
and physical exercise including at least 25 hours
of instruction. :

2. This program did not succeed in weight reduction or
contrxol of blood sugar and Dr.___ __told me
that insulin was the preferred drug if one had to
be used. '

3. I refuse (or am physically unable) to take insulin.

4. I am aware of the increased risk of cardiovascular
death from taking oral diabetes drugs and of the
animal study showing that one of them (Tolbutamide)
causes a significant increase in coronary artery
disease and that therapeutic efficacy has not been proven.

in light of the above, I agree to take __ |
(oral diabetes drug}.

" Date ) Patient's Signature

Recommendations for the Label

1. The antidiabetic drugs should be indicated only for patients
with symptoms from high blood sugar, whose symptoms cannot be
controlled by diet or insulin. They should be used by patients
who cannot be controlled by diet only if such patients also cannot
inject insulin.

The label as proposed by FDA approves use in a broader group
of patients -~ those whose "symptoms cannot be controlled by diet
alone and in whom insulin cannot be used because of patient un-
willingness, erratic adherence to the injection regimen, poox
vision, physical or mental handicap, insulin allergy, employment
requirements or other factors." The FDA label essentially condones
use in symptomatic patients when insulin is mexely inconvenient to.
use. Mere inconvenience is not a legitimate reason, in our view,
to sustain the known risks of these drugs. The FDA label also
indicates use in patients without symptoms.

2. The label as proposed by FDA grants an indicatidn to patients
with high blood sugar who do not have symptoms. The Food, Drug
and Cosmetic Act requires that all indicationg be supported by

“gubstantial evidence,” evidence from "adequate and well-controlled

investigations, including clinical investigations.” Obviously,
since these patients haye no short~term symptoms of diabetes. such
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as dizziness, polyuria, etc. the drugs are not effective in
treating short-term symptoms. Some diabetes doctors believe that
they prevent long term symptoms of diabetes such as vascular
deterioration. However, there is no scientific substantiation of .
this belief.

3. The label should state that there is substantial evidence
that these drugs are not effective for the prevention of the long-
term symptoms of diabetes. FDA has proposed new regulations for
all prescription drug labels which contains the following re-
quirement:

If there is a common belief that the drug may be
effective for a certain use or if there is a common
use of the drug for that condition, but the pre-
ponderance of evidence related to such use indicates )
that the drug is ineffective, the package insert shall
state that there is a lack of evidence that the drug
is effective for that use. s. 1.112 (3)(d).

40 Fed. Reg. 67, 15392ff.

The UGDP study demonstrated that these drugs are ineffective
in preventing the long-term effects of diabetes.

4. The Warning section should state that these drugs are
associated with increased cardiovascular mortality, without
referring to the UGDP study. The proposed warning states that
the drugs may be associated with increased cardiovascular
mortality and that "This warning is based on the study conducted
by the U.G.D.P."” together with details of that study. . If the
UGDP reference is retained, the other studies which confirm the
UGDP findings must also be cited. Otherwise, the warning will
give the false impression that the UGDP findings are isclated
and unique, which they are not.

Since the UGDP study, laboratory studies have pinpointed the
mode of adverse action on the heart. This mode of action has been
confirmed in humans by catheterization studies. Another study has
described a significant rise in ventricular fibrillation in
patients on these drugs. Two epidemiological studies have shown
an abruptly increased mortality among diabetics since these drugs
were introduced. Three retrospective clinical trials confirm the
UGDP results, as do two cohort studies, the Kanarek study, based
on patients at the Joslin Clinic, and the Palumbo study based on
patients at the Mayo Clinic.

5. The Warning section should not include a statement that there
is controversy as to the need for the warning. The FDA proposed
warning says: "Despite controversy regarding the interpretation
of these results, the findings of the UGDP study provide adequate
scientific basis for this warning," thereby including a statement
of controversy. The 1972 lawsuit, Bradley v. Weinberger, raised
this issue. Bradley, who had the habit of prescribing these drugs,
sued to prevent FDA from putting a warning on the label, or, if
that failed, to get a statement in the warning that there was a
difference of opinion among experts concerning the need fox a warning.
The case was never decided on the merits. However, FDA contested
Bradley, stating that warnings should not contain disclaimers which
would encumber and dilute the warning. Now FDA is reversing its
position and including a "controversy" statement. We agree with
FDA's earlier view that this statement is unwarranted and from =
a health point of view, counterproductive.

Without these changes in labelling, the addition of informed
consent and immediate finalizing of these improved regulations,
the FDA, to the delight of the drug companies, will be condemniny
American diabetics to a continuation of the needle*!s death and
waste of precious health dolilars.
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" ROBERT F. BRADLEY

Joslin Clinic, Boston, Massachusetts

The controversy evoked by the University Group Diabetes Program (UGDP)
results reported in December, 1970, and a few months later,® has quite properly
rekindled the interest of clinicians in the need for intcnsive dictary thevapy of
the adult maturity-onset diabetic and has provided another example of pnmh!:
insidious effects of foreign compounds administered to humans. It has ahe
exhumed the more Basic controversy, namely, that relating to the benefits, if any.
which can be gained from the rigid metabolic control of diabetes mellitus, .u
reviewed previously in the first cdltlon of this text.?

The UGDP study by all odds had the best designed and the most laud: nhh
objectives of any yet undertaken. Unfortunately as they “eyeballed” the data
weck by week and month by month and saw first a cluster of deaths in patienty
treated with variable doses of insulin and then a somewhat larger cluster in those
treated with tolbutamide, the biostatisticians held sway. Clinicians, shaken by
their lack of expertise in biostatistics and forgetting that the study was not

_intended to evaluate mortality results,* bowed graciously to the intonations of
those who extrapolated the data to the maturity-onset diabetic population at
Jarge. The tragedy of this issuc rests both in the possibility that the implicatinns
of the UGDP study are entirely correet, wid the equal possibility that they are
completely invalid, i.e., that the observed cardiovascular events resulted from @
repository of individuals treated with tolbutamide or phenformin who were
greater cardiovascular risks at bascline.’

Regardless of the many arguments that have been presented pro. and con,
onc must keep in mind the preliminary nature of the results, namely, that the
total cardiovasenlar deaths occurring in the UGDP study represented only:d
per cent of those diabetic patients comprising the entire study population.

The sulfonylurcas (carbutamide, tolbutamide, chlorpropamide, acetohesa:
mide, tolazamide, glybenzeyclamide) and biguanides (phenformin, metformin,
and buformin) lower blood glucose levels by difering mechanisms. Such
cefleet of these oral hypoglycemic agents used singly or in combination has beet

404 ' , 3
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well documented in appropriately sclected  hyperglycemic individuals and
accounts for their widespread usage in the United States and other conntries
during the past 17 years. In many of the more responsive patients with maturity-
onsct diabetes, normal blood glucosc levels are more readily attainable than with
dict or insulin, .

Despite numerous reports during the early years of their clinical usc that
these compounds would effectively lower blood glucose levels in 50 to 75 per cont
of maturity-anset diabetics who were not insulin dependent or ketoacidosis-prone
and whose diabetes began at age 40 or older, physicians familiar with insidious
long-term problems of the diabetic have from the beginning been concerned
that paticnts so treated might be less well controlled and more prone to premature
development of these complications than individuals treated with insulin. EXperi-
ence has provided ample cvidence that for one reason or another oral hypo-
glycemic agents lose their cffectiveness at varying but relatively short intervals-
of time after initiation of treatment. The rate of such “secondary failure” depends
upon many factors, including patient sclection and dietary cooperation, thera-
peutic objectives, and the manner in which the oral hypoglycemic agents are
used. A lucid presentation of “primary” vs. “sccondary failure” and the cffect their
definition has upon long-term “failure” has recently been published.” The element’
of convenience for middle-aged and elderly people is obvious, but always has had
to be balanced against the incrcased cost for those who took more than minimal
doscs and the possibility that physicians and paticnts alike would rely too heavily .
upon their effectiveness, so that dict would be cither ignored or less carcfully
followed.. ‘ ) '

If benehit is to be anticipated from lowering blood glucose levels as well as
reversing lipid, protein, and other metabolic abnormalitics associated with insulin
deficit, what should be the blood glucose levels attained? From the early days of
their use, many scts of criteria have been utilized by those involved in the study
of diabetic patients. In general, these have fallen into two categories: (1) those
who consider the oral hypoglyceimic agents effective despite blood glucose levels
in excess of normal, provided the symptoms of diabetes have been relieved and
remain so, and (2) others, such as Marble and his associates,” including “this
author, whose objective has been normoglycemia and aglycosuria, in accordance

-with the criteria originally published by Camerini-Davalos et al. in 1957¢ (Table
1). In defense of the former is the fact that in many maturity-onsct diabetic
patients whose blood glucose levels remain clevated despite dictary adherence,
the addition of oral hypoglycemic agents lowers blood glucose levels to a degree
comparible to that readily obtained with insulin and relieves symptoms, so that
lithe would be gained by. insisting upon a more rigid standard of metabolie
control. Recognizing that evidence for the benefits of tight metabolic control
remains controversial, the adoption of such standards wounld scem to be reason-
able. On the other hand, if it is true that protection from long-termy complications
is attainable only through the more rigid control of blood ghicose levels,” the
Latter eriteria should be applied, and if the standards ave not altained, more
relentless application of diet and insulin il necessary is requived. At present the
fundamental controversy continues to be that related to the possible benefits of
such control. Considerable new evidence is available today, unfortunately no



COMPETITIVE PROBLEMS IN THE DRUG INDUSTRY 13429

406 ORAL HYPOGLYCEMIC: AGENTS ARE WORTIHWIHILE |

!
Table 1. Joslin Clinic Standard for Blood Glucose Control in Diabetic Patients -
Treated with Oral Hypoglycemic Comporinds: Standards of Control®

and Degree of Controlt

' RELATION TO )
¥OOD GOOD L FAIR roon
Blood Uring Blood Urine
Sugarf ~ Sugar . Sugar} ~ Sugar
(mg./100ml)  (per cent ) ’ (mng./100ml.)  (per ccnr)
Fasting 110 © Trace 130 01 S Al
1hr.pe. 150 0.3 : 180 05 other
2hr. pee. 130 0.1 ©150 - 0.3 case
3hr. pic. 110 Trace 130 01

°For purpase of classification as to degree of control 70 per cent or more of values must
conform with standards listed in the table. :

$These standard values are the highest aceeptable,

$Glicose as determined by the Somogyi-Nelson procedure. . gy }

+ more conclusive than the data of 20 years ago. Mcanwhile the practicing physi.
cian is busily and assurcdly attempting to lower blood cholesterol levels, but is
not certain how assiduously to work toward lowering blood glucose levels, and
if so, how much. G ' T :

A 'major concern has been the possibility that these oral agents might pro-
duccor allow the carlier development of the following: (1) islet cell failure with
consequent decompensation of endogenous insulin function and greater activity
of the diabetes; (2) infections; (3) neuropathy; (4) cataracts; (5) onset or more
rapid progression of microangiopathy; and (6) greater morbidity and/or mor-
tality from accelerated macroangiopathy, particularly that involving the coronary,
cerebral, and peripheral vasculature. Because no good evidence had ever beeh

" presented to suggest that oral hypoglycemic agents were “antidiabetic,” which
would mean that_they were inherently capable of delaying or preventing these
more serious problems, the only reasonable benefit to be expected would be

- consequent to a net increase in the cffectiveness of endogenous insulin, as indi-
cated by lowering of the blood glucose level over and above that obtainable witt.
diet. Thus, if significant lowering of blood glucose levels could not be attained
and then maintained, there would be no basis for using any of the currently
available oral hypoglycemic agents. The extent to which oral hypoglycemic agents
have succeeded or failed with regard to these potential problems will be bricfly
reviewed. < |

Ister Crcr, Funcrion ’ ‘ |

That sulfonylurcas lower blood glucose levels primarily by increasing insulin
séeretion from the pancreas has been definitely proved.® However, it has lony
been contended by some investigators that extrapancreatic effects of sulfonylu-
reas, particularly those related to hepatic glucose release, contribute to the elfects
upon glucose.t Recently considerable data have confirmed extrapancreatic actions.
which are demonstrable in the absence of insulin at cellular sites and with con-
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centration of drug compatible with the clinical setting.? Tn addition, a portion of
the cffects of sulfonylurcas may relate to inhibition of cyclic AMP phosplio-
dicsterase, with a consequent net increase in eyclic AMP.2®

Onc must also keep in mind the significant, and sometimes serious, hypo-
glycemia induced by sulfonylurea drugs. None of those currently available is an
exception. Some of these enhanced hypoglycemic effects of the sullonylureas
have been related to the coincident use of other drugs such as salicylates, mona-
mine oxidase inhibitors, phenylbutazone, sulfonamides, sulf’som/olc, sulfaphcna-
zole, coumarin anticoagulants, and phenyramidol.

Occasional patients on sulfonylurca drugs are suspected of hawng a rapxd
loss of endogenous insulin function hecausc it appeared necessary after a short
period of trecatment to give insulin to control the diabetes. Such observations
obviously have suggested that the sulfonylurea might have aceclerated the deple-
tion of pancreatic insulin. However, studies in animals chronically treated with
sulfonylurcas have not supported this concept.. Rather, there has Deen consistent
histologic evidence of an increase in the number of beta cell mitoscs, hypcx trophy
of the islets, and an increase in mass of islet tissue.” ® _

No data have been presented to suggest that biguanides “wear out” the
insulin mechanism. The means by which bwunmdos ]ow(ﬂ blood glucose levels
in diabetics, but not in normal humans, remains unccrhm By whatever means
they act, these substances lower blood glucose levels in’ diabetic individuals
having some available endogenous or exogenous insulin, albeit more gradually
than is noted in responsive diabetic individuals following sulfonylureas. ‘Available
endogenous or administered insulin simply appears to be more cffective when
phenformin or other biguanides are administered. Tn the absence of any demon-
strable effect of these compounds upon the panereatic islet cell,-it is not surpris--
ing there is no evidence thus far that diabetes is worsened me .ﬂ)olxmlly by their
administration.

A number of studics have suggested that sulfonylureas or biguanides may
amcliorate “chemical” or “latent” diabetes® (as defined by the American Diabetes
Association').” Although inconclusive, observations of no adverse effeets have
now accumulated for a sufficient number of years to allow one to assume that at
least no worsening of the diabetes:is likely to be produced.

INFECTION

At one time the inereased susceptibility of the diabetic to invasive local and
syslemic infection accounted for an importat portion of the morbidity and mor-
tality among diabetics. With improved control of diabetes following the avail-
ability of insulin and the proper usé of antibiotic treatment, infections in the
diabetic now pose much less of a problem, )

Reeent studies have helped to clarify the issue as to whether the diabetic is
indeed more suseeptible to infection. Defects in host defense ean be related to
the degrees of hyperglyeemia and/or ketoacidosis. ™ ' Uncontrolled diabetes of
short duration may not be associated with a great likelihood of infection, but
when present over a period of weeks and months the patient hecomes more sus:
ceptible, Thus far no studies have cearly defined the eritical degree or duration
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*of uncorntrolled diabetes, but metabolie contral is well accepted as a fundimental
part of the preventive prograim in avoiding fungal infection and active tubercu-
losis, as well as bacterild infection.: Perhaps the most - common  and casily
demonstrable example clinically is the persistence of Candida infections produc-
ing vulvovaginitis in the female and balanitis in the 'male, responding poorly to
_specific therapy such as nystatin or gentian violet but dramatically improvit
with the cessation of or marked improvement in exeéssive glycosuria and hype
glycemia. Such improvement 'is readily shown' o ocenr’ in the diabetic “patient-
responsive to oral hypoglycemic therapy, with rapidity of improvement com-
parable to that obtained with insulin. Similar responses ¢an be obtained in certain
paticents with nearly normal endogenous insulin reserve upon application of diet
and, of course, with the administration of msulm. '
To date there bas been no indication in paticnts rospmm\c to ‘oral hypo-
glycemic agents, when properly combined with reasonable dictary adherence,
that new mfquu or-aggravation of cmtm{_, mfcchon h.\s occurred asa rcsult of
the uscof oral rather than insulin therapy.® v , )

’.’40:

NruroraTuy

No controlled studics have proved that metabolic control prevents the devel-
opment of neuropathy. However, neuropathy, particularly the more severe: types
such as amyotrophy, ancsthetic fect, ‘Charcot joints, and so forth, classically
develops in the adult who scems to have had a short duration of diabctcs, but
who was unknowingly hyperglycemiic for a period of time, or in the patient with
known diabetes of longer duration in whom therapy ivas inappropriate or inade-
quate. Although diabetic paticnts may at times have an exacerbation of symiptoms
duc to ncuropathy following treatment of any kind, and although on acecasion
hypoglycemia may itself indice neuropathy, the usual clinical observation is that
following improved metabolic control by whatever means, many mamfeslatxons
of ncuropathy improve sooner or later.

Recent biochemical data demonstrating the presence of the polyol p.lth\\' ay
in nerve suggest a mechanism by which increased ambient glucose concentrations
in the Schwann cell activate the formation of sorbitol,** so that nerve function
may be compromised. To date the eritical circulating blood glucose levels for
activation of this pathway have not been clearly demonstrated; but its possible
major metabolic role in the production of netwopathy provides further eviderce
for the desivability of keeping blood glucose: levels as” close ‘to ‘normal as; is
nchnly obtainable.

CarAnacts

At least two mor phologlc types of cataract occur in diabetes. These ave: (1)
the snowflake, flocculent, or metabolic cataract, occurring mainly in )uvcmks
with grossly uncontrolled dinlu Les; and (2) the senile eataract due to sclerdsis
of the lens nucleus, indistinguishable from that seen in the nondiabetic and the
cominonest type observed in adult diabetic patients. The more rapid maturation
‘of senile cataract in the dl.lbl,[l(: than in the nondiabetic has recently been rc
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emphasized by studies showing grossly poorer diabetic control in patients having
cataract extraction than among the average patients attending a diabetic clinie®
*Fhese observations, and demonstrations of the appropriate enzymes in the lens
of man for activation of the polyol pathway by existing hyperglycemia,’® ¥ lend
considerable support to the Jong-leld opinion that poorly controlled diabetes is
a factor in the rate of maturation in senile cataract as well'as in the development
~ of metabolic or snowllake cataract}® ' , . K.

_ Although of Jesscr. importance, the well known relation of refractive changes
in the cye of the diabetic to changing blood glucose levels would be still another
basis for adequate blood glucose contral, at least in terms of the quality of daily
living. ~ + -

MICROANCIOPATHY

The microangiopathy of diabetes involves small blood vésscls, particularly
capillaries supplying many tissues. The possible value of careful metabolic control
in protecting the individual from clinically important retinal and/or renal vascular
disease has been the subject of major controversy for;25 years. The UGDP study
was directed in major part toward secking an answer to this question. Thus far,
ncither the prospective UGDP study nor other studies, all wholly or in part
retrospective in nature, have proved conclusively that significant benefit is to be
gained from any tighter control of the metabolic components of diabetes than is
necessary to avoid the symptoms of diabetes, ketoacidosis, and so forth. Detailed
reviews of this subject have cither supported no relationship between careful
metabolic control and the prevention of microangiopathy,'® or indicated that such.
control improves the chances of preventing severer grades of clinical micro-
angiopathy, such as retinitis proliferans and/or nephropathy with renal failure.®

Despite the Jack of unanimity concerning this controversy, recent biochemi-
cal data tend to shift the weight of cvidence in the direction of favoring tight
metabolic control. In particular, the observations of Spiro regarding the role of
hyperglycemia as a stimulus to the biosynthesis of basement membrane material
of the renal glomerulus,? 22 and observations of basement membrane thickening
showing an apparent corrclation with dwation. of insulin deficit,”* appear to
bolster the practice of those physicians whe strive for normoglycemia..

Meanwhile, although not specifically velated to effects upon microangio-
pathy, sufficient data have accumulated to, support the role of striving for
normoglycemia. as assiduously as possible in assuring survival of the fetus of
the diabetic mother.® #8 ’

Macroancrorarny

Althougly newropathy, increased susceptibility to- infection, and microangio-
pathy are the most specific manifestations of diabeles mellitus and are of par-
ticular concern because of their adverse effects upon many younger patients, the
overall greatest problem in terms of morbidity and mortality is that related to
involvément of medinm and larger vessels, especially the coronary, cerebral and
lower extremity arteries, The prevalence of such vascular lesions is high in the
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Table 2. Causcs of Death in 912 Diabetics
~ (Per Cent of Total Deaths)

b I

ot 1966-1969° . S
Vascular discase, total : 71.3
Cardiac 54.6
Renal 8.0 ;
Cerebrovascular 10.0 ;
Cangrene, “circulatory” 17 |
Cancer : T 128
Infectious, Non-TBC .89 ) §
All others . : 6.0 . -1

eExperience of the Joslin Clinic.

|
general - population, but cardiovascular discase as a canse of death is nearly
doubled in the diabetic. Table 2 shows that cardiovascular causes account for at
Jeast two thirds of the mortality in the diabetic population as a.whole. With such
a high frequency and with so many factors other than diabetes playing a potential
role, any attempts to assess the possible bencfits of diabetes trcatment arc
extremely difficult to evaluate. An additional problem -in trying to judge the
cffects of therapy directed toward improved diabetes control is that in the adult
maturity-onset diabetic the duration of hyperglycemia is extremely difficult to
ascertain, ‘except in those individuals who have been subjected to blood glucose
measurements from early in life either because of a family history or as part of
routine examinations. : V (IR
Many observations relate vascular disease of medinm-sized artcries to the
presence of hyperglycemia.® Perhaps the carliest, and certainly. one of the most
striking, has been derived from the huge autopsy series of Bell at the University
of Mimnesota?” (Table 3), which points out the extraordinary prevalence of
peripheral vascular disease and gangrene in the hyperglycemic individual. Such
associations' appear to justify efforts of physicians within. reason to provide
“metabolic control” of diabetes. = ' - : ]

- In the clinical use of oral hypoglycemic agents, the assumption has been
that lowering blood glucose would reverse the metabolic abnormalities related
to insulin deficits, such as thosc in protein and lipid metabolism, much as such
defects are reversible with comparable degrees of blood glucose lowering follow-
ing insulin. As has been summarized elsewhere,® various types of circulating lipid
abnormalities are reversible with sulfonylurcas in those patients who have suffi-
cient endogenous insulin, such that blood glucose levels fall to normal following
the admiuistration of one of these oral agents. On the other hand, a number of

Table 3. Results of Autopsies Following Atherosclerotic Cangrene®

.

NoxpanETic (59,733) piaseric (2130) } RATIO OF
(PER GENT) (rEr cENT) : FREQUENCY |
Age M ¥ M F } Diabetic/Nondiabetic
20-40 ] 0 34 0 Al Ages > 40
40-60 0.1 0.08 14.7 . 14.0 M 53:1 i
60-S0 0.45 046 24.3 24.6 4 F 71:1 ‘

i

°I'rom Bell, E, T.: Amer. J. Clin, Path, 28:27, 1957,
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reports have demonstrated persisting abnormalitics in cholesterol, free fatly acids,
and triglycerides in individuals who were receiving a sul{onylurea, but on close '
inspection of the data, “control” was determined only by measurcments of fasting
blood glicose levels, and cven these were persistently elevated. However,
sbnormalities in citeulating lipids associated with imperfect management of
diabetes using oral hypoglyveemic agents have been shown to be reversible by the
addition of sufficient insulin to improve blood glucose levels.® This observation
has heen one of the factors which have supported the use of more rigid blood
glucose criteria as an objective in treatment with oral hypoglycemic agents, be
they sulfonylureas or biguanides. Thus far there is no clear-cut evidence that
blood lipid abnormalities due to rclative insulin deficit are more or less likely to
be preventable or reversible at comparable blood glucose levels whether insulin
or oral hiypoglycémic agents are used. '

A real problem has been the tendency for physicians to use oral hypogly:
ceric agents not in an ideal manncr, but rather for the sake of convenience, with
too little emphasis upon dict, adequate choice or dosage of the agent used, or-
proper sclection of the patient. In such- situations. obviously, the performance of
oral hypoglycemic agents should be less effective than that of insulin, assuming
that control of blood glucose and lipid abnarmalities are indeed important in
slowing down progression of macroangiopathy. .

The above observations are critical in evaluating studies such as the Univer-
sity Group Diabetes Program (UGDDP). which recorded more - cardiovascular
deaths in patients receiving tolbutamide or phenformin than in those treated
with dict and placebo, dict and standard dose of insulin, or diet and a variable
dose of insulin. The results may be interpreted as follows: (1) If it is true that
tolbutamide, as a result of an inotropic effect upon the myocardium® or via some
ather mechanism, and an unrelated compound such as phenformin, through some
unidentified mechanism, actually contribute to cardiovaseular death, the serious-
ness of this particular end point would weigh so heavily that the use of these
oral hypoglycemic agents should be summarily discontinued. (2) On the other
hand, if these oral agents were seemingly less effeetive because of their improper
use, the question s whether the results weuld be improved by correet usage and
what the exiteria should be for such usage. (39 The third possibility is that
imadvertent - significant - differences  in baseline cardiovascular  risk ‘fnclm's
accomnted for the Jess favorable eardiovascular wortality experience in- those
treated with tolbutamide or phenformin and that the study does not prove or
disprove lack of eflectiveness for tolbutamide up to the time it was discontinued
from the study (October, 1969) or for phenformin (discontinued January, 1971).
The Latter is more than a were possibility, for the interpretations of UGDP results
by the investigators, the American Diabotes Association® the Council on Drugs
of he Anierican Medical Association.™ and the U.S. Food and Diug Administra-
tion™ are hased upon statistical grounds that du not take into-account the clinical
backyvound of knowledge concerning coronary: heart disease in the diabetic, The
many faws in the UGHP study make any evtrapolation of the results to the
diabetic population at Jarge extremely hazardous, and a number of objections
remain apparent. to the elinician: -

L Tu placebo treated patients not a single myocardial infarction was recorded
among the cardiovascalar deaths,
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2 A characteristic fc.umc of cardiovascular mortality in the diabetic is thc
*female predisposition Lo dying, equaling or exceeding that observed among
males.2 UCDP findings of fewer than one half as many cardiovascular deaths/in
females as compared to males in placebo treated diabeties indicated a lack of full
expression of the effeets of diabetes upon cardiovascular mortalily in this g g,mup
i.c., the diabetes was milder and/or of shorter dmahou “or tl\c numbers were
too small. : ;

3. Cardiovascular risk factors at bascline w ere vacvnt wtih greater frequency
in patients on tolbutamide than in those treated with placeba or with small fixed
doses of insulin (“insulin standard”). Although only one factor, blood cholesterol
levels equal to or greater than 300 mg./100 ml reached statistical significance in
its greater frequency in tolbutamide treated patients, out of a total of 10 bascline
risk factors, nine occurred more often in the tolbutamide treated than in the
placcbo group. On comparison with “insulin standard” treated patients, seven

cardiovascular risk factors were present at baseline with greater frequency in
tolbutamide treated patients as compared to three alfecting more patients in the
“insulin standard” group. -~ i

4. The prevalence of coronary heart dlscase as cvidenced by mgmﬁmnt
ECG abnormality” at bascline was extremely low in all treatment groups ('l"lblc
1), especially in view of the higher frequencics of digitalis usage, of angina
pectoris, and of ECG abnormalitics in diabetics of comparable age rcpmtcc’o in
the literature.®* YWhen. the original baseline findings were reported by the
UGDP investigators in 1967, different criteria for ECG abnormality were uscd
so that on the basis of the clectrocardiogram, a distinctly greater pxcv'\kncc of
coronary heart discase was repoited in the tolbutamide as wmparcd to placebo,
insulin standard, or insulin variable groups of patients.** ,

5. The duration of diabetes among paticnts entering the UGDP study were
“indeterminate. However, clevated fasting blood glucose and greater increments
of post glucose blood levels were found in more tolbutamide treated patients at
baseline than in any other treatment group. Therefore, more tolbutamide trcatcd
patients had severer and/or longer dumtxons of diabetes mellitus. :

6. For an end point (cardiovascular mortality) having an extremely Ingh

~ prevalence in the diabetic population in which a number of risk factors, both

b
|

: Tabled. UGDP Stu(ly—«1967° vs. 1970%

Selected Baseline Cardiovascular Risk Faclors r

. INSULIN INSULIN |
PLAGEBO  TOLBUTAMME  STAND. VARIABLE TOTAL

No. Per Cent No. Per Cent No. Per Cent No. Per Cent No. Per Cent

Significant ECG

abnormality 1967 30 (15.2) 48 (24.0) 40 (19.3) 39 (19.3) 157 (19.4)
Significant .CG I
abnormality. 1970 6 (30) 8 (40) 1t (53) 8 (40) 33 (41)
History of digitalis use 9 (45) 15 (76) 12 ( 58) 10 ( 50) 46 (57)
History of angina pectoris 10 ( 8.0) 14 ( 70) 16 (7.7) 7. ( 35) 47 ( 58)
T
Reference 34, )

fReference 1.

56-592 O - 75 - pt. 28 - 13
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known and unknown, were present, the number of individuals reaching that end
point was too small to permit a definitive conclusion.

Summary

The henefits of ‘oral hypoglycemic agents are limited to those diabetic
patients whao are responsive, in that symptoms of diabetes arc absent and blood -
glucose levels are significantly and consistently lowered (20 per cent or more)

_.belaw pretreatment values. Under these conditions, benefits may be summarized
as definite or qualified. .

Derinite : . ‘ : B

1. Convenience.

2. In thosc with diminished VlSlOll, arthritis, or other prob]oms \vho find
injection of insulin diffcalt or impossible.

3. For individuals whose diabetes is not controllable by diet” and whose
employment and/or cconomic status might be jeopardized by the t'lkmg of
insulin.

4. In certain paticnts with a]lcxg) to insulin, in whom dcqcmztnmon is
difficult or cannot readily be maintained.

5. In truly responsive diabetics in whom nmmo«lvcemn is more 1cadxly
attained than with insulin.

Quarmnn

If lowering of lipid and other metabolic abnormalitics related to insulin
deficit-arc important in protecting the diabetic from. earlier progression of vascu-
lar lesions and neuropathy, as well as from infection, the use of oral ]npoglvwnuc
agents is of benefit in patients’ who attain “signilicantly” lTower blood glucose
values: than are attainable by use of dict alone. My criteria for such blood ghicose
values are that on two out of three oceasions the blood "lucoee “whenever drawn,
is normal.

Data from the UGDP study have thus far contributed nnlhing to the contro-
versy regarding the effectiveness of blood glucose control and are sufficiently in
doubt as to the apparent lesser benefits of tolbutamide and phenformin as com-
pared to dict alone or dict and insulin, so that the results eannot at present be
extrapolated to the diabetic population at large. They do not warrant discontinua-

-~ tion of the-appropriate routine Llllll(.‘ U use ()f oral hypoglycemic agents.
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[From the Washington Post, July 9, 1975]
AMA OrriciAL LET CoMPANY USsE NAME : |

(By Stuart Auerbach) |

A top official of the American Medical Association allowed drug compan
salesmen to use a letter from him as part of their effort to persuade doctors
to continue prescribing a controversial drug that has been blamed for as
many as 15,000 unnecessary deaths a year. |

Dr. James H. Sammons, AMA executive vice president, gave his permission/to
Upjohn Co. salesmen in March despite an opinion from an AMA lawyer that
it is against the association’s policy to use its name for business purposes.. |

The letter from Sammons downplayed questions about the safety of widely
preseribed anti-diabetic drugs that had been raised in the AMA’s magazine,
the Journal of the American Medical Association. : i

His letter and the opinion of AMA lawyer Betty Jane Anderson were made
available to newspapers by a man who was identified himself as a former AMA
eligployee dismissed in a staff cutback. The documents were verified by AMA
officials.

In a Jan. 28 letter, Sammons warned about 400 medical society executives
around the country that the Feb. 10 issue of JAMA would contain a confirma-
tion by the Biometric Society of a 10-year study that showed that some anti-
diabetic drugs, known as hypoglycemics, cause more people to die of heart dis-
ease than they save from dying of diabetes. The society is an impartial group
of statisticians dealing with medical issues. i " A

The original study, done by the University Group Diabetes Program (UGDP),
was hotly contested by many diabetes specialists when it was released four
years ago. : ’ |

But a large number agreed with the UGDP findings, and the U.S. Food and
Drug Administration last week ordered that advertising for the drugs must
contain the warning that they may cause death from heart disease. ‘

The drugs are used by an estimated 1.5 million Americans to lower their
blood sugar, and represent an estimated $100 million-a-year business for the
pharmaceutical industry. Upjohn sells two leading brands of the drugs—
Orinase, for years the most widely prescribed oral hypoglycemic pill, and Toli-
nase. 8 1
Upjohn said it wanted to use Sammons’ letter “as a result of the confusion
from the Feb. 10 JAMA story.” It would be used by Upjohn salesmen in dis-
cussions with doctors “should the subject arise.” . } :

Sammons’ letter reported that an editorial in JAMA wonld say the drugs oo
probably associated with ¢10,000 to 15,000 unnecessary deaths” a year in the
United States. . |

The editorial was written by Dr. Thomas C. Chalmers, dean and president of
the Mt. Sinai Medical College in New York and former director of the National
Institutes of Health’s Clinic Center in Bethesda. : ) b

Nevertheless, Sammons wrote : i

“A considerable body of expert scientific opinion contradicts these published
findings. Diabetic patients should not be influenced by press reports, and should
continue on whatever diabetic' management program their own physician has
prescribed.”

When Upjohn asked to distribute the letter to its salesmen, AMA attorney
Anderson wrote Sammons, “The policy of thet AMA is that the association’s
name may not be used for trade purposes. . e

“Permission to reprint AMA materials has not been granted if there is any
indication that the name of the association or its materials will be used in any
manner that might directly be construed as an endorsement by the AMA of a
particular product or manufacturer.” :

Later in the memo, she warned Sammons that the use of the letter of Upjohn
salesmen “may cause embarrassment to him personally or to the AMA.”

“Upjohn’s purpose could be better accomplished by having an article present-
ing the other side of the controversy published in JAMA,” she said. ;

On March 17, JAMA published a letter by Dr. M. Hubbard Jr., Upjohn's
president opposing the AMA editorial and the Biometrics study, and on May
26 it published a series of letters and articles from other doctors who believe
in the drugs. |
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THE UNIVERSITY OF CHICAGO
. DEPARTMENT OF STATISTICS

1118 BAST S8TH STREBT
CHICAGO « ILLINOIS 60637

17 February 1975

Senator Gaylord Nelson
Chairman, Monopoly Subcommittee

Senate Small Business Committee
424 Russell Senate Office Bldg.

Washington, D.C. 20510
Dear Senator Nelson:

I have reviewed the transcript of my testimony before your Com-
mittee on 31 January ‘and I think it may be useful to restate the
position I was supporting 'in our exchange.

First, it was entirely proper for the UGDP investigators to
withdraw Tolbutamide from the study as soon as they had substantial
doubts about its safety. However, as a consequence, they could not’
reach a firm conclusion about it. Their own conclusion was stated
as follows: ;

"... the findings of this study indicate that the combi-
nation of diet and tolbutamide therapy is no more effective

than diet alone in prolonging life. Moreover, the findings
suggest that tolbutamide and diet may be less effective

than diet alone or than diet and insulin at least insofar
as cardiovascular mortality is concerned.”

I think that statement should be taken at face value,‘and not as a
polite substitute for a more forceful condemnation of Tolbutamide.

Second, in the light of all available evidence, a decision must
be made about the appropriate legal or regulatory steps to be taken
about the distribution of Tolbutamide. The suggestion made by
Dr. Ricketts seems to me appropriate. Enough doubt about its effective-
ness in ordinary use and concern about toxicity exists to warrant im-

posing some additional reporting burden on the physician who prescribes
it. ;

Finally, of far more importance than the decisions to be made
about Tolbutamide is the continuing lack of procedures for accumulating
reliable information about the effects of drugs for which the balance
of risk and benefit is uncertain. The answer canmnot be entirely a
matter of adding more and more requirements before a drug is released
for marketing. I am not convinced that present regulations have sub-
stantially impeded the adoption of valuable drugs, but pushed too far,
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they certainly could. I should prefer to see drugs made available dn

the basis of reasonable evidence of safety and efficacy, and to require
that appropriate studies should be carried out until the matter of risk
vs., benefit is settled beyond reasonable doubt. é

Sincerely yours;, )

) F)T ) i
,.«”"Zc’oc/ / LIPS

Paul Meier

P.S. I enclose a recent curriculum vitae, in accordance with your
request.

PM/tk
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Training, 1974,

Biometric Society, Executive Committee, ENAR, President,
ENAR, 1967.

Institute of Mathematical Statistics, Chairman of Editorial
Board, IMS~University of Chicago Press Monographs in
Statistics, 1961-64 and 1968- ..

Royal Statistical Society, Fellow.

American Association for the Advancement of Science, Fello;.
American Mathematical Society.

Mathematical Association of América.

Association for Symbolic Logic.

Society for Industrial and. Applied Mathematics.
Association for Computing Machinery.

American Pﬁblic Health Association, Fellow.
American Thoracic Society, Fellow.

American Heart Association, Fellow, Council on Epidemioloéy.

Consultant Activities and Special Appointments:

1955 Consultant on Statistical Problems in the Pharma—
ceutical Industry.

1959 Consultant on Sampling and other Statistical
Problems in Transportation.

1959-62 Member, Committee on Lung Cancer, American Cancei
Soclety. i
1960-66 - Consultant, The RAND Corporation. ;
1965-70 Member, Special Study Section, Biomathematics and
Statistics, National Institute of General Medical

Sciences: (NIH).
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1967-~71 Member, Therapeutic Evaluation Committee, National
Heart Institute (NIH).

1968 Member, Diet-Heart Feasibility Study Review
Committee, National Heart Institute (NIH).

1970~ Member, National Academy of Sciences Committee on
Biological Effects of Atmospheric Pollution.

1971~ Member, Advisory Board, Environmental Health
Resource Center.

1972-  Member, Task Force on Health Considerations of a
National Energy Policy, American Public Health
Agssoclation, : .

1973~ Member, Advisory Board of Veterans Administration
Cooperative Study of the Pathogenic Effects of the
Sickle Cell Trait.

1973- Member, ASA Advisory Committee to Statistical
Policy Division - Office of Management and Budget,
Executive Office of the President.

1973~ Member, Committee for the Assesgssment of Biometric

Aspects of Contyolled Trials of Hypoglycemic
Agents.
1974~ Member, Panel on Airborne Particles and Panel on 50g,

Assembly of Life Sc¢iences, National Research Council.
1974~75 Sigma Xi Lecturer.

1974~ Member, Advisory Council for the Department of
Statistics at Princeton University,

1974- Member, Computer and Biomathematical Sciences Study
Section, National Institutes of Health,

Honorary Societies:

Phi Beta Kappa

Sigma Xi

Publications:

(1) "Timing of the distribution of events between observa-
tions. A contribution to the theory of follow-up studies"
(with T. E. Harris and J. W. Tukey), Human Biology, 22
(1950), 249-270.




)

3)

(4)

. (5)
(6)

(7)

(€:H)
9
(10)
(11)

(12)

(13)
(14)
(15)

(16)
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"Tuberculosis .among diabetics'" (with others), Am. Rev.!
of Tuberculosis, 65 (1952), 1~50.

"Effects of simultaneous skin tests on size of tuberculin
reactions" (with others), Am. Rev. of Tuberculosis, 65
(1952), 201-205. , T

"Variance of a weighted mean," Biometrics, 9 (1953),
59-73.
|

"On the theory of the indicator-dilution method for
measurement 0of blood flow and volume”" (with Kettneth L.
Zierler), J. of Applied Physiology, 6 (1954), 731-744.

"Analysis of simple lattice designs with unequal sets
of replications," J. Am. Stat. Assoc,, 49 (1954), 786-
813,

"Note on estimation in a Markov process with constant
transition rates," Human Biologz 27" (1955), 121-124.

"Vitamin Byy-Serum concentratioﬁ in 528 apparently healthy
human subjects of ages 12-94" (with:others), J. of Gerpn~
tology, 12 (1957), 32-38. .
"Analysis of a bubble method for estimatien of Pgo, and

Pc2 in whole blood" (with R. H. Shepard), J. Appl. Phys.,
117(1957), 250-259. : . ‘

"Safety testing of poliomyelitis vaccine," Science, 125
(1957), 1067-1071.

“"Absorption of vitamin By, enhanced by .D-sorbitol" (with
others), Am. J. Clinical~Nutrition, 6 (1958), 30-33.

"Reconsideration of methodology in studies: ‘of pain telief"
(with others), Biometrics, 14 (1958), 330-342.

"Nonparametric estimation from incomplete observatlonﬂ'
(with E, L. Kaplan), J. Am. Stat, Assoc.,.53 (1958),
457-481.

“Variability of critical flicker fusion thresholds in!
brain-injured children" (with: others), A.M.A. Archives
of Neurology and Psychiatry, 80 (1958), 682-688.

. |
Appendix A of Secret Detention by the Chicago Police
(with William H., Kruskal), Glencoe: The Free Press, !
(1959), 35-31,

"Further consideration of methodology in studies of §$in
relief" (with S. M, Free), Biometrics, 17 (1961), 576+583.
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(19)
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(21)

(22)

(23)

24

(25)

(26)

27)

(28)
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"Fluorospectrophotometric analysis on cervical epithelial
cells" (with George L. Wied, Anita M. Messina and Richard

R. Blough), Acta Cytologica, 8 (1964), 61-67.

"An electronic data processing program for cytologic
screening projects for uterine carcinoma" (with George
L. Wied and Linda M, Clark), Acta Cytologica, 8 (1964),
385-397. - .

"Fluorospectrophotometric analyses of endometrial. and
endocervical epithelial cells" (with George L. Wied,
Anita M. Messina, Jose I, Manglano and Richard R. Bloggh),

Acta Cytologica, 8 (1964), 408-415,

"DNA-assessments on fuelgen stained endometrial cells and
comparison with fluorometric values" (with George L. Wied,
Anita M, Messina and Ethel Rosenthal), J. Lab. Investiga-
tion, 14 (1965), 1494-1499.

"Statistical evaluation of the effect of hormonal contra-
ceptives on the cytological smear pattern"” (with George L.
Wied, M. Edward Davis, Richard Frank, Peter:B. Segal, and
Ethel Rosenthal), Obstet. and Gyne., 27 (1966), 327-334.

"Analysis of morbidity and mortality of children irradiated
in fetal 1life" (with M, L., Griem and Glen D. Dobben),
Radiology, 88 (1967), 347-~349.

"Analysis of morbidity and mortality of children irradiated
in fetal 1life" (with M. L. Griem, Glen D. Dobben, and

D. J. Mewissen), Radiation: Biology . of the Fetal and
Juvenile Mammal, AEC Symposium Series, 17 (1969), 651-660.

"Mass field trials of the diet-heart question™ (with
members of the Diet-Heart Review Panel of the National
Heart Institute), American Heart Assoclation Monograph,
28 (1969), 1-51.

Statement of evaluation of risks in use of oral contra-
ceptives, before the Subcommittee on Monopoly (Nelson
Committee), Senate Select Committee on Small Business,
24 February 1970. '

"Hazards in oral contraception: The case for further
tests," Midway, (1970), 87-95.

"The biggest public health experiment ever: The 1954
field trial of the Salk poliomyelitis vaccine,” in
Statistics: A Guide to the Unknown, Frederick Mosteller,
et al, eds., Holden-Day, Inc.,.(1972), 2-13.

"Air Pollution and Pulmonary Cancer" (with Bertram Carnow),
Arch. Environ., Health, 27 (1973), 207-218.
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. - i
(29) "Effects of low-dose prenatal irradiation in humans:
Analysis of Chicago Lying-In data and comparison with
other studies" (with B. E. Oppenheim and M. L. Griem),
Radiation Research, 57 (1974), 508-544,

In Press and In Preparation

(30) "The effects of diagnostic X-ray exposure on the human
fetus: An examination of the evidence" (with B. E.
Oppenheim and M. L. Griem). Accepted for publication

in Radiology.
(31) "Statistics and medical experimentation,' Presidential

Invited Address, Meeting of the Biometric Society (ENAR?,
March 1974, Tallahassee, Florida. . To appear in Biometrics.

|

(32) "Estimation of a distribution function from incomplete
observations." To appear in Studies in Probability. and
Statistics: The M. S, Bartlett Festschrift, 1975.

(33) "Ascorbic acid and the common cold: An evaluation of its
efficacy and toxicity" (with M. H, M. Dykes). Accepted
for publication in the Journal of the American Medical
Association,.

(34) "Man as the experimental animal," Sigma Xi Lecture, (1974).

To be submitted to the American Scientist.
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USV PHARMACEUTICAL CORPORATION

15CARSDALEROAD » TUCKAHOE, NFW YORK 10707

HERBERT. 'H. McDADE, JR.
PRESIDENT
CHIEF OPLRATING OFFICER

March 11, 1975

- The Honorable Senator Gaylord Nelson
Chairman - Monopoly Subcommittee

on the Senate Small Business Committee
The United States Senate
Washington, D. C. 20510

Dear Senator Nelson:

As the discoverer and developer of phenformin, USV
Phammaceutical Corporation has been following the con-
troversy regarding the UGDP study; and, at your
invitation, on October 21, 1974 we submitted to your
Subcommittee the Company's general policy concerning
the appropriate use of hypoglycemic agents, various
criticisms of the UGDP study and comments concerning the
reports of other groups which have studied these agents.

Our comments, as expressed in that letter, remain the
same; however, in reading the transcript of the testimony
before your Subcommittee on January 31, 1975, we feel
compelled to amplify our previous letter.

The testimony of The Chairman of The Committee for the
Assessment of Biometric Aspects of Controlled Trials of
Hypoglycemic Agents reflected the following statement:

"The findings on phenformin, if one can judge
from the absence of criticism, appear to have
been accepted by medical scientists, even if
they have not so far been translated effectively
into medical practice. Yet these findings also
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|
were made by the UGDP using the methods that
have come under heavy criticism when applied
to tolbutamide.'

A similar implication of absence of criticism of the
UGDP with respect to phenformin appears at the end of
section 3.1 (Findings) of the Biometric Committee's
Report published in: the February 1975 issue of the .-
JOURNAL OF THE AMERICAN MEDICAL ASSOCIATION. |

We believe it is necessary to dispute any implication
that the criticisms leveled against the UGDP study are
concerned with the drug, tolbutamide, alone. To the
contrary, the substantive criticisms made, although .
perhaps naming tolbutamide specifically, apply equally
with respect to phenformin inasmuch as the structuring
of the two trials under the UGDP was nearly identical.
Further, it should be pointed out that because of the
nature of phenformin, the rather late introduction of its
trials, and a variety of other material factors, the
phenformin portion of the UGDP necessarily becomes the
subject of additional criticisms.

There are several reasons why criticism of the UGDP study
most generally is publicized in terms of tolbutamide. ‘
Tolbutamide was the first of the two drugs to be studied
by the UGDP - in fact, tolbutamide preceded phenformin in
the study by 18 months Likewise, the first: data - |
generated by the studies were those on tolbutamide. |
Second, and just. as importantly, the final Report of the
UGDP on phenformin had yet not been published as of the
date of the Biometric Committee's review. Since it is |
not generally recognized as scientifically proper to |
comment upon, or criticize, work presented only in pre-
liminary form, it is natural that there had been less
formal criticism on the phenformin aspect of the UGDP
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study. Under these circumstances, it was to be expected
that criticism of the UGDP study was more likely to be
framed in terms of tolbutamide; however, this should not,
in our opinion, be interpreted to mean that as to phen-
formin, the results of the UGDP study "have been accepted
by medical scientists."

The Biometric Committee obviously considered important
the fact that the final UGDP Report on phenformin-had mnot
yet been published and, in fact, the Committee did not
consider the basic data on the effects of phenformin
treatment. This is clearly reflected in the following
quotation from Section 1 (Introduction) of the Biometric
Committee's Report:

"The preliminary report on phenformin was
considered in September of 1973, but in view

of the fact that the final report on that subject
was still unpublished, the Committee did not
request the basic data on the effects of this
treatment."

In addition, the Biometric Committee recognized in its
Report that the introduction of phenformin to the UGDP
..."greatly complicated an already difficult study."
[See Section 7.1 (Conclusion, Protocol)].

Based upon these and other factors, it is .our conclusion
that the Report of the Biometric Committee does not
resolve the controversy surrounding the UGDP study. It
does not resolve the general criticisms of the UGDP
study set forth in our letter of October 21, 1974, nor
does it resolve the specific issues relative to
phenformin.

We greatly appreciate this opportunity to present these



