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2. Further delay occurs because of the need for clinical testing.
3. When the information is finally released there are varying degreves of
receptivity and understanding, Here we deal with a variety-of variables which
include initial training and continuing education of physicians. -Medical éducators,}_
‘both basic' scientists and clinicians, and medical societies r.nus‘t play an importa.nt
role in narrowing the gap between delivery of research information and its clinical “‘
application.,

Corrective measures in this regard are mostly likely to be effective if medical
students, fellgws, and housé officers in training are adequately prepared to receive:‘:'
and evaluate research data.  This requires improvement in ythe teaching of basic ‘
science, biostatistics, and clinical pharmacology dﬁring medic‘:é,l school and pést
graduate training programs. As a teacher of students and phyvsicians in training
during their formative yearsv, one is aware of the need t.o stimulate thém to share in
the joy of learning. - Such an effect develops and fosters intellectual curiosity, i
critical thinking, and the self discipline required for continued intellectual developmént

_throughout their ;:a.reers. ‘

. During their period of formal training they will recognize the .need to continue
their educationvonce they embark upon their carcers as practitioners. Reading
‘current literature, attending medical meetings, utilization of self edgcational
material, and attending specific post éraduate courses ar;; effective approaches.
Ph}sicians should be urged, if practicing in groups, to exchange information and
jideas with peers. Journal clubs and conferences could be developed. As a former
practitioner, I found that becom;ng a part time teacher at a univ’ersity affiliated
hospital was an excellent learning experience and a considerable stimull;ts to
encourage my own intellectual development. Medical schools should encourage

suitably trained physicians to participate in clinical teaching.
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The task of communicating with the well established practitioner is more
difficult. Those who are well trained in various majbr»specialities 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 overv‘/orked or inadequately
trained, find or take little time to read or attend educational ;;neet'mgs, and rely
uf)on ill informed pharmaceutical conipany representatives‘ and "medical throw
aways' for their sources of information. Many of them observe that because of
their lack of scientific .background and the tremendous burst of new information that
they cannot understand and profit from current medical literature. They are thus
poorly prepared to accept new research data which are clinically applicable. As a
result they are not equipped tc;J be critical of some of the claims by drug companies
of the éifectiveness of various forms of therapy.

It is diffiéult for ‘me to envision major corrective measures for this group.
Obviously they should be urged to attend post graduate courses in which efforts would
be made to bring them abreast of current understanding of disease and therapy.

The Academy of General Practice bas made efforts to promote such courses,
Medical schools, medical societies at local and national levels must share in this

educational process.
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TABLE I

COMPARATIVE USAGE OF ORAL HYPOGLYCEMIC AGENTS
CLEVELAND METROPOLITAN GENERAL HOSPITAL

The use of Tolbutamide, Chlorpropamide, and Phenformin for the years Whlch
there are accessible records are as follows:

TOLBUTAMIDE
Year Tablets Used Cost i . Total Cost
1968 270,800 $62.00/Thousand $16,789;00
1969 525,300 : $62.00/Thousand $32,562.00
1970 522,200 $62.00/Thousand $32,376.00
1971 320,600 $62.00/Thousand $19,877.00
1972 286,600 $62.00/Thousand $17,769.00
1973 144,200 $64.00/Thousand $ 9,228.00
1974 83,500 $69.62/Thousand $ 5,813.00

1975 (To date) 46,100 $75.56/Thousand = = = = = = =

1975 (Projected) 92,200 $75.56/Thousand $ 6,966.00

PHENFORMIN \
Year Capsules Used Cost v Total Cost.
1968 74,300 $73.50/Thousand $ 5,461.00 i
1969 - 93,200 $73.50/Thousand $ 6,850.00 |
1970 97,000 $81.00/Thousand $ 7,857.00
1971 95,700 $80.00/Thousand $ 7,656.00
1972° 61,300 $80.00/Thousand $ 4,904.00
1973 42,800 $69.10/Thousand $ 2,957.00 .
1974 15,600 . $69.00/Thousand $ 1,076.00
1975 (To date) 1,000 $69.00/Thousand = = < - - =
1975 (Projected) 2,000 - $69.00/Thousand $ 138.00

CHLORPROPAMIDE
Year Tablets Used Cost Total Cost
1968 76,000 $67.64/Thousand $ 5,140.00
1969 110,000 $67.64/Thousand $ 7,440.00
1970 127,600 - $65.00/Thousand $ 8,294.00- -
1971 116,900 $65.00/Thousand $ 7,598.00
1972 113,500 $65.00/Thousand $ 7,377.00
1973 104,500 $81.51/Thousand $ 8,517.00 —
1974 34,200 $81.51/Thousand $ 2,787.00
1975 (To date) 18,800 $89.66/Thousand = - ~ = - =
1975 (Projected) 37,600 $89.66, Thousand $ 3,371.00

June 25, 1975
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TABLE II

Yearly Use of Insulin Stocked in Pharmacy Cleveland Metropolitan General Hospital

Based on Accessible Records

Year ’ 10 ml. Vials . Total Cost

1968 7,250 $ 6,587,158
1969 6,594 $ 8,119.90
1970 6,522 $ 7,675.00
1971 7,125 $ 8,405.45
1972 8,065 $ 9,927.00
1973 9,803 $12,130.96
1974 9,814 $15,232.00

1975 (Projected) 9,192 : $12,437.00
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Mr. Chairman and Members of the Subcommittee
I am pleased to have this opportunity to participate in these hearings on the
oral hypoglycemic drugs. Over 5 years have now elapsed since the initial presentation

of the findings of the University Group Diabetes Program indicating an increased risk

of death from cardiovascular disease in patients treated with tolbutamide or
phenformin. Since that time there has been considerable debate and controversy in
the medical profession as to the validitykof these findinés and their implications
with respect to the treatﬁent of diébetic patients. My discussion will focus on
the following areas: (1) Those aspects of the pharmacology and clinical applications
of the oral hypoglycemic agénts in which there is fairly uniform agreement among
proponents as well as opponents of the UGDP study. (2) The impact which the findings
of thé UGDP study have had on medical practice. (3) The mechanisms by which the
prescribing habits of physicians may be altered.

Virtually all eiperts 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 insulin. More importantly, they are convenient

because they do not require the self discipline and compliance inherent in a weight-

~reducing dietary regimen. In contrast to the effects of insulin in the patient

with diabetic coma, the oral‘hypoglycemic agents are not life saving drugs.

Furthermbre, no convincing evidence is available which indicates that regulation of

blood sugar by oral agents retards or prevents the long te;g’dgggng;ggixg gompli-
cations of diabetes which may affect the eyes, kidney or nervous system. It is thus

clear that these drugs are useful iﬁ a very limited number of patients with adult-onse
diabetes: namely, those with symptoms due to an elevated blood sugar in whom dietary
measures have failed and in whom insulin is impractical or refused by the patient.
While some experts would include patients with an elevated blood sugar who are
asymptomatic, there is universal agreement that these drugs are overprescribed in

the United States.
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All of the above was in fact well recognized before the UGDP study was 'reported.
The effect of the UGDP has been to add evidence of a relationship'between oﬂal agents
and increased cardiovascular mortality. This relationship has been'cénaidefed
conclusive by some, persuasive by others, and at the least possible by all, %ncluding
the most ‘severe critics of the UGDP. Given the fact that 1) these agents ar; drugs of

- convenience, 2) they are widely overprescribed, 3) they may increase cardiovéscular
mortality, and 4) that the practice of medicine 1s usually governed by the a#iom
"primum non nocere" - "above, all do no harm," one may question whether the %indings
of the UGDf study have resulted in a change in the elinical treatment of‘diaﬁetes.
Unfortunately the answer is very definitely no! The most recently available?data
reveal that the total prescriptions for oral hypoglycemic agéncs increased 5.32
between 1572 and 1973. This represents a total of over 19 million presctipti@ns
costing over $100,000,000 and involving over ls million patients.

Since all agree that these agents are overpresciibed and at the least po;sibly
toxic, it is appatentfthaf the experts in the field of diabetes have failed t$
appropriately -influence the clinical management of this disorder. To rectifyichis
situation I would propose the following: v

1. lLeading proponents as well #s critizs\of the UGDP study should meet épr

the pﬁrpose of issuing a joint statement 1in which.the primacy of diet and

the obvious need for restriction in the use of oral hyboglycemic agen@s

is clearly spelled out, Such a statement can be divorced entirely frkm the
UGDP study. It should be noted in this regard that the critics of thé UGDP
study often emphasize the limited indigations and rarity with which théy

employ oral agents in their own’practices. Howevet)so long as such

statements are imhediately followed by a statement attacking or discréditing
the UGDP, the end reéul: is a perpetuation or exaggeration of the abuse of

these agents which characterizes current medical practice.
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2. Emphasis should bé placed on dietary manageément rather than oral agents

in the instruction of medical students and in postgraduate medical courses
on the treatment of diabetes.

3.. Research should be undertaken on developing improved methods of assuring .

patient conpliance and success in adhering to weight-reducing diets.

4, Most imiportantly, the labeling of ‘oral hypoglycemics should be changed to

iﬁclude:

a. A warning that evidence has been reporﬁed that these agents may increas
cardiovascular mortality; and

b. That use of these agents should be restricted to adult-onset diabetics
in whom dietary measures have failed and insulin is refused or
impractical.

Mr. Chairman, 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 life span in adult-onset diabetics.
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(STATEMENT BY
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(ENDOCRINOLOGY CENTER, UNIVERSITY OF VIRGINIA SCHOOL OF MEDICINE,
(CHARLOTTESVILLE, VIRGINIA ‘
(BEFORE SUBCOMMITTEE ON SMALL BUSINESS

(JULY 10, 1975) ‘g

Honorable . Gaylord Nelson and members of the. Subcommittee:
Senator Nelsonz k

My name is Joseph Larner, I am a scientist (pharmacologist,
biochemist) and physician who has been interésted in problems
of-diabetes for many years, and who has beén working on the ‘
mechanism of insulin action for 15 years. I was called and as@ed
to testify before this committee, and am pleased to do so. Int
connection with the five points raised in your letter of June 19,
1975, I respond as follows:

1. The proper labeling of the oral hypoglycemlc drugs in }

the light of the studies recently conducted with these “drugs.

Having reviewed the literature, I have come to the followiﬁg
conclusion which is guoted from Chapter 71, written by myself and
R.C. Haynes, Jr. of a standard textbook in Pharmacology (Goodmaﬂ
and Gilman's textbook, Sth’edition to appear in Septembef, 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 unwilling 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

‘without insulin is more effective for this purpose."

56-592 O - 75 - pt. 28 - 27
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The major complications and life-threatening disorders associated
with diébetes aie heart diseése, kidney disease, blindness, and
limb gangrene. ihere is no evidence that sulfonylureas ameliorate
or prevent these disorders. While in many instances in medicine
the physician must prescribe for overt symptoms, we all prefer
to correct the underlying problem if possible. Unfortunately,
this is not presently possible with diabetes‘without additional
basic and clinical investigation. There is no evidence that
sulfonylureas will assist in the underlying problem. Since these
agents wouldAappear to relieve primarily the symptoms of hypo-
glycemié, one should restrict theif¥ use until less costly and
perhaps safer measures have been used (diet with or without
insulin).
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

discussed.

2. The effect of these studies on medical practice.

To my knowiedge these studies have had a &ariety of effects
on medical practice. The total utilization of this group of
' agents, however, has no£ seemed t§ change much. For example,
when the- results of the studies were initiéliy announced, éomé
physicians changed their patients to other sulfonylurea ahalogues
not realizing that the fundamental pharmacology should be quite

similar to the drugs studied. This obviously demonstrates the
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need for additional postgraduate training and education of somei
of the medical community. Some physicians accepted the fesults%
of the study and some questioned the design and control nature |
of the experiment. This controversy has undoubtedly been aﬁpargnt
to this committee. On thé whole, these studies indicate that
the use of oral hypoglycemic agents should be limited to thé
small percentage of patients with diabetes for whom other

therapies have proven impossible to carry out. N

3. The availability of scientific evidence, if any, which

demonstrates the benefits of oral hypoglycemics.

I know of no evidence that directly demonstrates that the:
oral hypoglycémics are life-saving or life-prolonging in the |
therapy of diabetic patients. '

The major therapeutic problem in diabetesAis no longer the
acute ketoacidosis which used to be the cause of death before
the introduction of insulin. Rather, it is the long term or
chronic vascular complications of the disease. 1In 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 gaﬁgrene in
the limbs. We still do not know the answer to the following
fundamental question, "If the blood gluéose level in the
diabetic patient could be controlledas precisely as that of

_a non-diabetic through the use of an insulih delivery systeﬁ

yet to be developed, would there still be vascular complications??

or, alternatively, is there some factor or factors involved other
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than proper insulin delivery which leads to these harmful effects
on the blood vessels? Basic and clinical investigatorsvare
working on this question with respect to insulin at present.

Since no answer exists for insulin, which is a direct hormone
replacement therapy, obviously no answer exists for the oral
hypoglycemic agents. For this reason, I feel there is mo direct
evidence that these oral agénté are beneficial, i.e., life-saving

or life-preserving.

4. The problems of translating the results of basic

research 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 importance
of applying their fundamental studies to the practice of medicine.
For example, in my own field, Pharmacology, there has been a
strong development in the area of Clinical Pharmacology which
addresses itself to this problem: namely, the application of
fundamental laboratory findings to .the patient in order to
understand and treat the disease procéss. For example, the
sulfonylureas have been used clinically for about 20 years, yet
a great deal of information régarding these compounds is still
lacking. The metabolism of these compounds in patients and their
precise mechanism of action are still unknown. 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
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clinica; research work in this area should be further nurturéd;
but that it must be balanced by a broad base in fundamental ‘animal

research as well.

5. ' Any other aspects of the subject which you think might

be helpful to the Subcommittee.

I feel strongly.that the time has come in terms of the orai
hypoglycemic agents to restudy their effects in animals and
‘patients. It is my feeling fhat since recent animal studies
are proving of considerable interest in terms of the actions
of these drugs on organs such as the heart, adrenal glands, and
liver, it would be wise to restudy these compounds in animal
systems during the time their clinicalyuse 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. Here I note with particular interest two recent
pieces ofbdata in animals: 1) the summary statement of the
work of Wissler et al. which states that in rhesus monkeys fed
an average American diet for 74 weeks containing 20 mg/kg
tolbutamide, there were present in the coronary arteries two
times moré frequent and three times more severe atheromatous
changes than in the coronary arteries of control monkeys.

2) 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 catecholamine release
from the nerve endings of the autonomic nerves. Thus the

function of the autonomic nervous system, which provides the
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involuntary control for many of the organs of the body, is
significantly influenced by these drugs. 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.
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PAUL MEIER, PH.D. -
PROFESSOR OF STATISTICS
UNIVERSITY OF CHICAGC

CHICAGO, ILLINOIS 60637

BEFORE MONOPOLY SUBCOMMITTEE
SENATE SMALL BUSINESS COMMITTEE
31 JANUARY 1975

Mr. Chairman. I speak as a member of the Biometric Society Committée
on Biometric Aspects of Controlled Clinical Trials whose report is under |
discussion today. . i

Professor White has outlined our problem and our findings, and Proféssor
Zelen will speak about some of -the particular criticisms made of the U.G.D.P.
report. - I shall speak a little more generally about the role that I see for
clinical trials in guiding our decisions about modes of therapy. ;

It happens that in March of 1970 I testified before this committee on the
subject of risks of Thrombo-embolism due ta the use of oral contraceptives. I
spoke then of the deplorable lack of prospective controlled clinical studies
on the effects of oral contraceptives. I discussed possible reasons for that
lack. Let me quote a few lines from that earlier testimony. My explanation
for the lack of substantial research on this important problem was as follows:

"Frankly, the required research, although important, is not
especially appealing 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 gides.. Who
would willingly prepare himself for such a study, make an
application to be weighed competitively with others on scien- i
tific merit, and risk the loss of support halfway through the . N
study when a review committee with different views or priorities .
comes to consider renewal of support;, when he stands to gain so
little in scientific recognition or otherwise?

Evidently, for whatever reasons, there is no sound body of
sclentific studies concerning these possible effects available
today, a situation which I regard as scandalous. If we proceed
in the future as we have in the past, we will continue to stumble
from one tentative and inadequately supported conclusion 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 may be more difficult still, I
believe both are possible and essential to the public welfare."

At the time those words were written, I had no knowledge of the U.G.D.P.,
but they could scarcely have been more apt.
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It is true that the U.G.D.P. had defects. It-is true, also, that it
falls short of proving the case against Tolbutamide. Nonétheless, as
Professor Corifield remarked in testimony here last September, the U.G.D.P.
today provides the best available information on the possible toxicity of
Tolbutamide.

As to defects, there are no studies which are entirely free of them,
and it was the judgment of our committee that this study was well conceived
and executed and that those defects we could identify did not give reason
to doubt the findings. )

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 toxicity, and not of corresponding benefit, they had no choice
but to withdraw the drug.

Thus we are left with an ominous yet inconclusive result, and I believe
that this is a typical outcome which we may expect to see repeated in many
other instances. It may be, in such 2 ‘case, that the community of physicians
will decide that, although not conclusive, the evidence is sufficient to
abandon the drug. Or, on the contrary, as in the U.G.D.P. case, they may
conclude that the evidence does not require them to give it up.

In the latter case, however, I can see no alternative to the initiation
of a mew clinical trial, conducted by physicians unconvinced by the first one.
I should ‘expect, in any event, that both physicians and patients should be
made as fully informed about the evidence as is feasible.

I go so.far as to hope that the experience to date with oral hypoglycemic
drugs may convince us that clinical 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.
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DIABETIC TREATMENT AND SURVIVORSHIP v

P. J. Palumbo, M,D.

The comparison of treatment for a disorder can only be
evaluated through controlled randomized, clinigal trials.

Hints and leads from retrospective studies can be
extremely valuable in leading to a mew hypothesis and may be the
basis of justification 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 ianochester, Minnesota
between 1945 to 1970 contains some hints that survivorship may be ’
lower in diabetics on oral anfidiabetic agents, but group differences
preclude any firm conclusions regarding this observation. Such an
observation would point to the need for controlled randomized
clinical trials to study the possible adverse effect of various
treatments on survivorship in the diabetic.

The University Group Diabetes Prbgram was a randomized
trial study to evaluate the influence of treatment on diabetic
complications. A statistically significant, adverse effect on
survivorship was noted after patients had been on tolbutamide and
phenformin for five or more years. These data have been reviewed
and the conclusions have been found to be sound.

In my opinion, as a diabetologist, another randomized

trigl study of treatment in diabetes is not ethically justified,
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as the data from the University Group Diabetes Program clearlyt
indicate an adverse effect of the oral antidiabetic agents on

survivorship in the diabetic., The use of these oral agents,

therefore, should be curtailed.
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950 EAST 59TH STREET,
CHICAGO, ILLINOIS 60637.
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OF THE SELECT COMMITTEE,
ON SENATE SMALL BUSINESS,
JANUARY 31, 1975
I have studied diabetes mellitus, cared for diabetic patients,
and conducted researches in this specialty for 34 years. I have
been president of the American Diabetes Association and co-founder
and president of the Chicago Diabetes Association. I have served
on the Study Section of Endocrinology and Metabolism, Grants Division,
National Institute of Arthritis and Metabolic Diseases, and have
served as a contributor‘andan associate.editor of the journal, Diabetes.
My connection with the Committee of the Biometric Society was
that of a consultant diabetologist, and I attended most of their
meetings. 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 were were less opposed or favorable.
The Committee did not hesitate to ask the Coordinating Center in
Baltimore for raw data when a point was in doubt, and members made
trips to the Center and to several participating clinics to check

methods, procedures, and results. No uncertainty was too small to

leave unresolved.
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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 publisheé
because, in the third and fourth years of the study, an alarming?
preponderance of deaths had accumulated in the tolbutamide group,
The investigators, then, perforce, had to turn their attention to
mortality and survival.

I was not a participant of the UGDP study, but I followed it
closely. Despite some imperfections, I think that the results aﬁd
conclusion of the UGDP have shown tolbutamide and phenformin, ané
probably their cousins, to be dangerous drugs, especially when téken
for extended periods of time. I stand by my opinion of four yeaﬁs
ago, expressed with the help of a committee of the American |
Diabetes Association in the editorial statement accompanying the |
first report of the UGDP (Diabetes, Supplement No. 2, Vol.19:747-830,
1970). I quote:

Y. .The UGDP mortality study shows that death rates
were essentially the same in the IVAR group, which
maintained more nearly normal fasting blood glucose
levels, as in the more poorly controlled groups of

PLBO and ISTD. This would appear to mean that efforts
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to establish 'good"control of hyperglycemia in
the kind of population stu&ied{ﬁaé}no effect on
mortality...
"The real lesson of the data is that if
diet plus insulin does not reduce mortality below
that experienced with diet alone, it is highly
improbéble that oral hypoglycemic agents will do so.
"There is indeed no doubt about the reality of

the greater number of cardiovascular deaths observed
in the TOLB group as compared with all other treat-
ment groups. Inquiry into the reasons for this has

‘ been both intensive and extensive. Aside from the
most proximate explanation, that tolbutamide may have
been directly énd solely responsible,vthe possibility
that the TOLB population, by chance and despite random-
ization, entered the study with more or greater risk
factors than the other populations had to be scrupulous-~
ly investigated. Although this possibility has, in
the opinion of the ADA Ad Hoc Editorial and Advisory
Committee, not been exluded, the weight of statistical
analysis makes it probable that the excess cardiovas-

cular mortality in TOLB is attributable either to the
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drug itself or to unconsidered and unknown factors. ;
In the absence of evidence for the latter, éuspicion ﬁ
would naturally attach  to tolbutamide.

"The mortality study is at least suggestive
eﬁough to put a damper on what appears to be the
indiscriminate use of all oral hypoglycemic agents
in the treatment of mild or moderéte, adult-onset
diabetes. Although tolbutamide, for practi;al o
reasons, has been the only sulfonylurea drug inves- I
tigated by UGDP, the chance that other compounds of
this family may be similarly involved cannot be
dismissed despite differences in molecular structure.

It would not be justifiable at this point, however,
to prohibit the manufacture and use of sulfonyurea
drugs, for they will probably continue to fill a need
in special circumstances."

1f these drugs are dangerous, what course should we take? Yog
have just heard that their manufacture should not be forbidden,
and for reason. TFor example, how do we treat a diabetic patient
who ought to be taking insulin but is living alone with a broken,
or amputated, or paralyzed arm that prevents him from using a syriﬁge

and needle? One who is blind and cannot measure his dose of insulin?
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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 feér of reactions. We ought to make
allowance for these patients even though the oral agents are not
very effective and, I believe, in the long run, may be harmful.

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?

Insulin comes to the patient with a package insert that carries
a great deal of information, including certain warnings. The oral
agents come to the patient in silence because they have been regarded
as innocuous, needing no instructions except the doctor's directions
for dosage and timing. This must change.

Bﬁt it 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, it might not be too radical
to ask the FDA, under proper authority, to transfer the oral hypo-
glycemic agents to the circumscribed Schedule II of dangerous drugs
along with barbiturates, amphetamines, and certain narcotics.
Physicians might learn that the oral agents are not exactly safe,

and the requirements of BNDD prescriptioné, if for dubious need,
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i THAN' A H 1l
‘;HPFOFESSOR OF MEDICINE, :Oh
““BURLINGTON, VERMONT 08401 f
S (on sabbatlcal Teave at Endocrrne Div.. Tufts N E Medica1 Center
Boston, MA.02111 . - R “ :
BEFORE MONOPOLY SUBCOMMITTEE
-SENATE SMALL -BUSINESS- COMM!TTEE
JuLY 10. 1975

Mr. Chairman, Members of the Committee. Ian. giad to heve

nthe opportunity to testify before thits Comnittee’ relativa “to the proper

: labeling of oral: hypogiycemﬁc 9 1ight of recent studaesa"'

and-on ‘the prob1ems of translating’ the results ‘of: research ‘to: the

practice of;medicine. 1 plan to center my. remarks on “the optima1 man-

'agement'of'the overweight, non~insulin-dependent d1abetic as. this

- re]ates to'the récommendations'inc1uded in the proposed labeling My

alffications include care of diabetic patients at . Yale-New Haven

”spita1 and 1n VermOnt over the past 30 years and former direction

‘iAMD training program “ih diabetes.“

efa Metabolic Unit and of an

'served -on spec1a1 study sections of the NIH ~for review “of 'proposa1s -

for Diabetes arnd for Obesity Centers. "1 am a member of the advisory -

and editorial group for . the Fogarty . Internat1ona1 Center Conferences
"Ebn'obesity and of the workshop on Obesity of the Natfonal Diabetes
' 5¢ommis$ion;‘ :
o - SUMMARY , ,
Obesity s now.! recognized'as a factor predisposing to non insulin- $‘ 

'dependent diabetes in 2 genng cally susceptible person Untreated

‘obesity may pose a greater long “term risk in relat1on to" card1ovascular

"J,and other disease than the use of oral agents.

"(II Tnsulin, in addition to its well known function  of lowerfng blood -

"‘giucose. 1s a storage hormone‘ The use of insulin, or of oral agents




Lifester chqnges 1n‘eating

ial components -of the managemeﬂt of’non 1nsu11n depgndent d1&bete;w
we11 as of cardiovascular disease and are often suff1c1ent 1n them—
Initiated early they

"se1ves to rest@re near: norma] function.

- provide effective prevention.ax}

VII. The schedule of peer review and pub11cation of tha results of -
1f the

random1zed prqspective clinica1 trials requires modification.

In the casei<

”circumstances which preclude other therapeutic opt\ons.

fkof phenformin the efficiency efficacy ratio is not acceptab1e. ?




1 ©2) 3%%h11n,aﬁﬂ‘add1tion to
nction oF TbWeriﬂg ‘blood glucose, -is a storage
*fte use anu the ‘use” of ﬁra1 agehts ‘which prﬁmote re1ease

3) Li$Esty1e changes 1n eating and dn.

function.§~

we shou}d nat cIassify diabetes 1nto Juvenile and maturity onset,

]:since the correlation of iypes w1th age 15 poor. Diabetes'occurs in-

‘two forms, each requiring ent1re1y d1fferent management' 'i} e. insulin

'above tﬁeif aeal weight déVeiop in mlin resistance

Ao Wt ““similar ‘to ‘that seen in the ‘spontaneously obese.
They also had .a diminished- ‘ability of muscle and fat.cells to utiiize
'~,,glucose. Theﬁr fat ceIIs en]arged, but did not increase ‘in number, again;

‘ntaneous1y deve]op obes1ty in adult years. These

25 The UGDP 1nvestigators chose their five treatment regimens bec




“logists and cardiologists have def1ned the rxsk factors for cardfo'w:~

.vascu]ar,disease, which include more ‘than Just elevated blood sugar

and fats, 1. e. obesity, smoking, and physical 1nactiVity‘ 0f “the
, 1 500, 000 patients now tak1ng ora] agents, probab1y 50 ér
1 more than 25% over weight (54% of thuse entering

of the UGDP study) “ When~ these patients are tﬁeatéﬂ*“‘

a Iewncaioricfd1et The success rate for weight 1oss is notoriously‘*
{

poor. There :s fmportant data in the UGDP study the sign1f1cance§
of which is overlooked With qua11fied ‘dieticians ava11ab1e ﬁnre «ﬂﬂs

an: 1n1t1a1 ‘drop of -§11ghtly under 3 % a1 groups
mafnt&ined the1ﬂ weight'thrdug

© taking pTacebo or phenformin
16~f0110wup periad”

- phenformin On thé\o er ‘hand, those

insu1in lost 1ass weight in{t1a11y an “‘régéiﬁe&“wéigﬁt abéVé'ﬁhé%r:

baSeline values 50 ‘that 1n all there was an 8 per cent d{ffevenéef

between thé heén‘rate'of the placebo group. e This ‘was

, ,plasma iﬁsulin is increased,

"?fa%L 1 The Indtcat%ons listed in the Iatest F

-,&fﬁBétes when {t is: associated with’ overwe1ght andfwhen there are:
other valid options. : E Ggi

OTHER "OPTIONS FOR'TREATME‘NT;" There are othev‘ optiﬁns in ;
These differ from the uanp~f;\

addition to the five of”tﬁe‘UGﬁP”Sﬁud o
treatment modes in that they ‘have “the pote

;fpat*e t‘s{diabetic state. They include vi
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‘7f:“regimens _which inc]ude eduoatio

‘and increase in physical activity. . 5

ﬁ;starvation.“,,

: a) itndrgwg of Oral
An important result of the UGD? study was the decision of Dr. John  §n
Davidson din Atlanta ‘to discontinue oral agents for 1500~ Patlents at

’ fGrady Hospital in Atlanta, .as reported on:Sept. 18, 1974 to ;hjs
 Committee.. ,1 ﬂsuggest that his"recent“paner“‘(oAM‘A 232:853, '76) on -

- his experience be incorporated in the record of _this hearing.

s we11 as fat stores. This can be accomplished not. by by - nrov;ging_:i ;

760% of these patients have been control]ed w1thout drugs or insulin

by an inten51ve regimen of dietary treatment and exercise, wbich
includes 25 hours of , instruction and the use.of special manua]s.,50~ :

90 % have lost -significant. amounts of weight. cand. it has_ been ik

iscontinue insulin therapy dn al] patients who were S f“4ft:g

‘initialiy above ideal body weight. The shontatermveosts for educ

ation of the patient are; considerable. butﬁso“ he 1ong termw;

" costs to the patient ‘of oral "usceptihie to:

fich are als

'.’sexondary failure. »Br. Davidson s 1mportan experiment, a pilot studyrf'x“

'5:kﬁoh sti11 requires reporting in full detai1 demonstrates. not

k-only that patients may do as. well with no medtcation as with oral
agents; but. also that their overt diabetic -statg may be at: least

i ‘temporarily reversed. pon s C T o

without consuming essentiai body protein

i eight reductxon

carbohydrate to spare protein.» ‘which was the- dictum in the bést; ‘butg}
. by providing optimai protein and: minimal carbohydrate to minimize '

"u insulin‘stimnlgtion‘\ Such i temporary. Spartan aid to acute weight - -

E 1§'1S"P pen. urprising1y we11 t°1€rated,by potients, who may report




lcemmrm ‘PRGBLYEMS v

Toss of appetite plus a. feeling of wall being.A (senuth JAMA 231

But it obviously cannot représent a panacea and ‘must: be carri

1 under c19§e supervisxon., To sustain weight loss other measures are i

- needed.‘ : : T
. ) ncgeas in hxslca egfv1§z
"may well: Be one of the most. 1mpartant) s

o tried ‘and the mostzpaorly decumented adjuncts for the - prevention

and treatment of non insu11n ~dependent diahetes,- namely mf g
in phys1ca1 actlvity. Theonly reference to exerciée te'date«ihg'*’“E
these hearings was on Sept. 18, 1974 (p 10880). Mr. Gordon quests - [
ioned Br. Schmidt regard1ng ithe suggestion of Dr. Jesse Rcth of thef"\

l; N!AMD that "v1gorous exewcise ‘Towers blood sug wﬁund that: there

'to be a persistent b@neficia1 effeet tn add1ti

effeCt”

a major factor -inthe management of diabetes. :dlsagree wit ;h me

1n‘th1s, and have;support in the recommendations ‘of the White Houﬁe
>Conference -on_.Food, Nutr1tion, and Health (Panel 11-3: pu51 Adults
- in an Affluent.Society: The Degenerative Diseases of Middle Age).

relevant study is that of Dr Per Bjorntorp in Sweden, who ’s,measured

the 1nsu11n nesponse of obese middle aged men: before a'dvafter

'ainiﬁg.. Even: though he encouraged them ‘to mat

their excess weight, Sthedr restﬁnghinsu1in and»insuli

frespv ,
: S
*70) " This is not £
! ‘ i
|

‘ glucosa was strikingly reduced (Metabolism 19:631

‘that sustetneﬂ increase in P ysica1 activity=»ln re

fmainta1n wefqht loss.‘f o ; e
A Iifester incompat1b1e with good heaTth i ofteﬁ5jie, b

”';many patients with non*insulin-dependent diabetes‘ Ach%h@iwi

w“ster with respect to- composition of the diet and 1eve1 of activity W




~;}we1ght disbetic

include 1) the acutely decompensated diabetic (even those abOVe 1dea1
. weight) 2) the ‘hyperglycemic maturity onset diabetic 4t or below ,
;L‘ideal wéight 3) the hyperglycemtc pregnantvd1abet1c and of course i

4) the yeung 1wsulfn-depend

?LandLunnegessanyyi 1f "the measures:
balance.‘ ; i
Many patients ‘enter the . health care system too" late in“the couvse

of their diabetes or of thexr lives ‘to modIfy their lifestyle effect= '

f"ive1ytv and the therapeutic options &re»11mited Our’ profession -

nQer members of high-risk

regarding ‘the resu1ts of usﬁng oralfagents in the non¢1nsu11m dé

ent diabetic,, Such:an,gxtnapolation —1s»obvious1y high]y eonaectura{ :
g since‘solid data is not yet available, but I'believe that 1t ‘points
in’ the d1rectian of important truth, - o If wergrant: that there are

approximate : ;.500;000 patients(reputedi

takingmor‘J?agen&saand;tﬁit

 shou1d be. If we assnme

v1gorous and comprehensive regimen such as: that at the Grady Hosp1tal,

”675~000 are Ieft with their obesity essentially untreated, ‘and 4 out'oﬁf'

‘S—are taking an agent which increases their obesity. The‘takimé‘ofFf
ral me ‘“atﬁan 1u115 both physician and patient dnto believing that




o modificat‘on, 1f\1t is to be successfu1, w111 adversé1y affect the ,”?

2;§nd wﬁeihér*th se”«‘present a censtratnt on the- freedom o the

responsible physician or mak him tiable to- suit if ‘he: dﬂes not

,followhsqchbprjorities.‘,=S1nce there is a stated respansip‘1%




’sueassrso"annﬁs 1
' In line with the above cons1derations I suggest that the .

'“sectlon on Indicat1ons for the use of sulfony1urea drugs submitted

wfor the Federal Reg1ster (page 40 of the. copy ava11ab1e for the hear1ngs)

s follows.) (Changed word1ng is under1ine

'¥?gg_ate insu]in response to q1ucosg,f,$uch patients can frequentIy _,”

be rehab111ta£ed and the1r overt diabetes. reversed by a vigorous and

"[~Zggmgrehensive reg1men of: dvetary restrittion, increased physical act-
i Tnus neither treatment with (drug) inor




>

1ng whether hyperglycem1a is related to~microangiap

-a high renal threshold for- qucose prOIOnged hyp'”g]ycemia

degree may be pnesent w1thout symptqnatic(glucosurig,

II THE EFFECT OF THE STUDIES OF THE USE OF ORAL AGENTS ON MEDICAL: o B
PRACTICE AND PROBLEMS OF TRANSLATING RESULTS OF RES CH. TO PRACT! Bioons

~Judging by.. the prescription rates fon the var"“ al agent {

the Jdnipact of the UGDP study on general practice has be n negligible.,"«f?

It is irontc that- the sa1e of phenformin, the agent h has been-

most c1ear1y shown: to produce tachycard1a, hypertension, and a signif-

icant increase in both cardiovascular and overal] mortality has

ncreased in  sales (up 5% from '72 to '73) There are suggestlonstbf

however, that the use in the vicin1ty of large medical cent rs: has'
’ decreased. The study has provoked a great deal of inqu,ry ‘ :
“the use and’ 11m1tations of prospeétﬂve randomazed~¢11nical triaT =

: The Reasons for the minimal impact have been disci

*‘etaf1 before this Committee. and 1.will mention onl
. 1) Both physicians and patients Took for quick<501ut1ons

~form of pills or injections. This is understandable because correct-,k

- ion" of our many health problems today ca11s for a]teration'

It 15 the

o ¢whiqh,mo§t pgxsjcjans,do,ngtﬂhavg,avnilabje.'
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symptomatic vs. preventive and rehabiiitative medicine.

3 one singie. though 1mportant, aspe t of the UGDP study

public confidence in the mediéa profession :and has obscured aﬂv abiiity to

percﬁeve the - factors of mosf ‘eritical’ {mportance to the patienta,~

" The Plahning of future randomized; controiied Clinical:Trials.

To avoid some of the’ features which have detracted from ‘the impact of ‘the .
UGDP I suggest the following L B : ;
1) That direct financia1 support of phrt uiar studies by veste »interests o

be- awoided. 7‘ ; e A e
Z) That agreement be obtained in advance regarding both the conduct of -
the study and the reiease of data. :
3) That the final data and that at any critlcai point in the study be

reviewed by a third party unaware of the identity of the experimentaT groups

4) The customary piecemeai process for review and publication of medical

work is inappropriate and impractical in ‘the ‘case of a randomized’ clinical P

: triai which may involve ingrained trad1t1ons of ciinica] practiee ‘and. academic

theory on the one hand and multimiliion doilar commerc1a1 1nterests onthe

! other. 1t seem to me that the first release  should be of a full report which
vitally interested parties have had an opportunity to review priorto = .
definitive issue. ’ i

5) we are entering a period when patients wili take a more active role in

’ deciding their own options for treatment of chronic heaith prob1emsA In

informed, ccoperatiVe patients in

 parallel with this I hope that we will se

s ‘the eariy stages of eir disea,g or disorder taking part in clinical studies

ten
6) Medical advertising often A to neutralize the 1mpact of ra

ciinical triais, if the results from a particuiar product are unfavorab]e
Our profess1on has a responsibility to see that advertising accepted for our

professionai pubiications "does not undermine or weaken the impact of research
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and government regulations. As.an example, the medical journal which published
the full report of the experience of the UGDP with phenformin has continued to”
print advertisements for phenformin which give no warning regardin§ hypertension,
tachycardia, - and cardiovascular death as adverse reactions.

7) Teaching in medical schools and in bost-graduate courses should emphasize
methods of evaluation of therapeutic agents to a greater extent. At the
University of Vermont during several years we have used the UGHP study and its
problems as -the basis for an interdepartmental teaching ‘exercisé. The
excellent short book by . A. L. Cochrane in England, Effectiveness and
Efficiency (Nuffield ProvincialfHéspitals Trust 1972) should be available in this

country as required reading for all health professionals.

III.  AVAILABILITY OF SCIENTIFIC»EVIDENCE DEMONSTRATING BENEFIT OF ORAL AGENTS
The UGDP demonstrated no increased effectiVeness of tolbutamide asvopposed
to placebo with respect to mortality or groés evidence of vascular disease‘in
the groups of maturity onset diabetics of the type now receiving oral agents
in today's practice. As in other studies there was also evidence of secondary
failure. Thus,on the issue of efficacy, were the drug up for initial review
today, it doesn't seem Tikely that it would be approved. - The UGDP study also
showed that, in this grodp of Tlargely overweight non-insulin dependent diabetics,
Towering the blood glucose concentrations alone gave no objective benefit, alfhd
the techniques for evaluating microangiopathy were insensitive. Therefore, the
one justification for continued approval of the sulfonylureas appears to be that
there is a very small percent of patients who can't take or will not take insulin,
do not respond to other measures, and are severé]y symptomatic and hyperglycemic.
However, to give blanket approval for use of the drug to accomodate this
“relatively minute fraction of the diabetic population Tleaves the do;r wide -open
for continuation.of widespread'inappropriate'use, with.all the disadvantages
indicated above. It is unréa]istjc to believe that package labeling with

§uipabl§ ﬁérning and suggested priofities will alter the patterns of prescription.

56-592 O - 75 - pt, 28 - 29
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It therefore seems to me to be justifiable and appropriate to classify the sulfonyl-
u}ea compounds, along with other.drugs with circumscribed uses and significant
adverse effects, to sharply limited climical situations by placing them in

a restricted category and requiring written justification for their use in a
particular situation. " This would not curtail their use where there is strong
indication, but would 1imit much uninformed or ill-considered use.

The justification that is advanced for continued use of phenformin is that

it does not stimulate insulin release while lowering blood glucose.and therefore

is ideal, as the advertisements say,  for releasing patients from entrapment

in their fat cells. The UGDP study showed that the patients who took phenformin
maintained their initial weight loss,-and had approximately 8 % . lower body weight
at the close of the study than those taking tolbutamide or insulin.  There
was, however, no difference -from those taking the placebo and the clearcut
evidence of tachycardia, hypertension and increased total and cardiovascular
mortality seen in the UGDP study in addition to the potential:-of producing

Jactic acidosis indicates a price in toxicity too great to pay for any relative
advantage over oral agents. with respect: to weight loss. .Therefore I believe that

it is past time that this agent should be diéapproved.
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Statement of
Colin White
Professor of Public lealth
Yale University School of “ledicine
New Haven, Connecticut 06311
Before the
Sub-committee on ifonopoly of the
Small Business Committee
U. S. Senate

January 31, 1975,

Mister Chairman and Members of the Sub-committee:

I am the chairman of a committee which was appointed by the
Biometric Society and funded by the National Institutes of llealth to }
carry out the following mission:

i. to make an in-depth assessment of the scientific quality

of the UGDP study and in . particular of the biometric: E
aspects of the design, conduct, and analysis of the triali

ii,  to make a simil&r assessment of other controlled trials of
oral hypoglycemic agents.

The committee consisted of six members:

John P. Gilbert, Harvard University
Paul Meier, University of Chicago
Chris L. Rumke, Free University, Amsterdam
Rodolfo Saracci, Pisa, Italy

Marvin Zelen, State University of New York at Buffalo

Colin White, Yale University
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Two officers of the Biometric Society attended several of the mectings
as observers: Peter Armitage, London School of llygiene and Tronical
Medicine; and Berthold Schneider, Hannover, West Gernanv.

The research associate for the committee was Theodore ilolford, and
the consultant diabetologist was Henry T. Ricketts.

The full committee met on six occasions over a two vear ncriod and
has completed a report which will be published on February 10 in the
Journal of the American Medical Association.

The work of ihe U.G.D.P. is still in progress and I think it is
fair to say that diabetologists in general await with interest the :findings
on the. treatment by .insulin. . There has never-been a study of comparable
scope and thoroughness on the long-term effects of this agent in subjects
with maturity-onset diabetes. In the meanwhile, however, controversy has
arisen about the data concerning tolbutamide, -and the committee saw as
its main task the investigation of the reported excess cardiovascular
mortality in the subjects receiving this drug. It is interesting to note
that the U.G.D.P. presented results on phenformin which are quite com-
parable to . those on tolbutamide: the death rate from cardiovascular causes
was approximately 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 effect-
ively into medical practice. Yet these findings also were made by the U.G.D
using the methods that have come under ‘heavy. criticism when applied to
tolbutamide.

Because of the many factors which influence survivorship in a chronic

disease such as maturity-onset diabetes, careful methods of investigation
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are needed, and, in particular, control groups arec essential. Consequeritly
we reviewed only such trials as were controlled: "It then became clear ﬁhat
the major study to consider, other than the U.G.D.P., was the study in
Bedford, England, organised by Dr. H. Keen and Lr. R, .J. Jarrett. It
should be said at once, however, that the Bedford studv, based on 125
patients in each of two treatment groups was not comparable in size or ih
detail to the U.G.D.P. in-which approximately 200 patients were followedéon
each of five treatments.

The work: of the comnitteé appointed by the Biometric Society fell iﬁto
four sections: ‘

1.  Visits were madc to the U.G.D.P. co-ordinating-Center and to?two
of - the co-operating clinical centers to'study methods used in the trial.t

2. The methods and. findings of the U.G.D.P. study were discusse%
with several authors who had written about them, and the Bedford study w;s
discussed with Dr. Keen and Dr. Jarrett,

3. The published criticisms of the U.G.D.P. were reviewed in dct;il.
Comparable criticisms of the Bedford study do not exist, ‘though sevcral of the
major criticisms made about the U.G.D.P. would apply a fortiori to the Beaford
study.

4, New analyses were made of the data from the U.G.D.P: and Bedférd
studies, the data being kindly made available by thé directors concerned.:

“Critics have pointed out that in the U.G.D.P. study the total mortality
was not significantly higher in:the tolbutamide group than in the‘placebo{
group, even though there was a significant difference in the case ofvdeatﬁs
from cardiovascular causes. We consider that this cirticism has some weiéht
but is not convinciﬁg. Criticisms that have been commonly made but which,

“in our view, are not correct are:
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(1) the excess mortality in the tolbutamide group was duc to the
data obtained from just a few clinics:

(2) the stuéies of Keen et al and of Paasikivi contradict the Y.G.D.P.

(3) the baseline differences among thc'treatmeni giouns account for
the finding of the adverse cffects from tolbutamide. On this point [ might
remark that none.of the.critics, to my knowledge, has givein scrious- con-
sideration to the multiple logistic method that was used by the U.6.D.P.
to take the effect of baseline risk factors into account. !intil theyv do
they have not carried:-out an adequate review of the U.G.D.P. analysis.

(4) the findings on the effect of tolbutamide are flawed by the

failure to adapt dosage to individual need.

(5) the evidencé was not adequate to justify the discontinuation. of
the oral drugs.

In our analysis of the U,G.D.P. data we have used the same rultiple
logistic model as was employed by the U.G.D.P. investigators, but haQe taken
additional variables into account to allow for the time each subject was under
study and for differences between clinics. We confirm the principal find-
ing from the simpler study of failure rates, namely that the cardiovascular
death rate was higher in patients receiving tolbutamide than in those receiving
placebo. This difference remains after adjustment for thé effect of baseline
variables and cardiovascular risk factors.

We have also made an analysis in which the extent of adherence to assigned
treatment was taken into account. The highest death rate was found in tﬁe
tolbutamide group who adhered 100% to their treatment and who did not modify
the dose. |

In an analysis of the data from the Bedford trial we found no difference

in death rate between the placebo and the tolbutamide group. .As indicated
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ébove, we do not interpret this failure to find a difference as a con-
tradiction of the more thorough U.G.D.P. study.

' The conclusion of the committee is that it remains with ;hc'proponénfs
of the oral agents to conduct scientifically adequate studies to justify

the continued use of such agents.
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Statement of Dr. Marvin Zelen, Director
Statistical Laboratory, State University of

New York at Buffalo

Mr. Chairman and Members of the Committee.. Thank you for
this opportunity to appear before this Committee. My comments
will be divided into two parts.

How is it that able and respécted clinicians can disagree
with the interpretation of.the UGDP data? The tolbutamide
cardiovascular death rate is more than double compared tovother
treatments. Yet many clinicians who treét adult onset diabetgs
find it difficult to accept such a figure. For many of them,
this elevated cardiovascular death rate does not appear to have
been perceived in the clinic.

'Lef us examine other factors which may lead to elevated
cardiovascular mortality. According to thé UGDP data, the
cardiovascular death rate for individuals above the age of 53
is approximately five times thaﬁ of individuals 53 of'younger;
people with arterial calcification at time of diagnosis have
four. times the cardiovascular death rate compared to those
without arterial calcification; thé initial glucose tolerance
test (GTT), as used by the UGDP investigators, shows that.those
with a GIT above 723 (the median value) have dbuble the rate
of cardiovascular deaths compared to those who have a GTT bélow

the median; men have a doubled cardiovascular death rate compared
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to women. Although the numbers quoted are "rounded" for
_simplicity, it is clear that in the clinic there are many
factors simultaneously influencing cardiovascular deaths.
Several of these have greafer or equal effect on the cardio;
vascular death rate compared to the effect of tolbutamide. |

As a result, it would be difficult for a clinician to perceﬂve
an elevated cardiovascular death rate associated with tolbuﬁhmide.
Such an effect would be almost completely obscured by these
other important factors. Only if there is careful and struc£ured
record keeping on a large number of patients would a changedﬁ
cardiovascular death rate of 2-3 be detected. The analysis of
such multi-faceted data requires mdre sophisticated data'
analytic methods than those in common usage by cliniéians.

Next, I wish to discuss some features of‘the.Biometricsz

Society report. A criticism of the original UGDP analysis

is that it failed to explore the effects of several factors ‘ 
acting simultaneously on the cardiovascglar mortaiity. Our‘
" Committee did in fact consider this matter very carefully.'

We found that when one examines the group of older women‘(age
greater than 53) the tolbutamide cardiovascular death rate is
almost five times that of the placebo group. It is. in this
group of older women where £he tolbutamide excess cardiovasculdr
mortality is most dramatically shown.
Fipally, I wish to comment on the problem of planning

and analyzing clinical investigations in which patients are
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expectedtto 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 thé patients under study. In 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 conclusibn that the greatest statisticaliy signifiCanf
difference between tolbutamide and plaéebo occurs in the group
who have taken their prescribed medication in exactiy the
manner specified in the protocol for the entire period of
follow-up.

To conclude, I wish to state that the interpretation of
the data is difficult due to the small number of déaﬁhs relative
to the total number of patients.' In our endeavors. we have
analyzed the data in many other ways which have not been put
into our final report. Our conclusion is that the weight‘of
evidence points to tolbutamide as being responsible for excess

cardiovascular mortality.
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Mr. Chairman:
I am pleased to appear today before this subcohmittee to discuss
current Food and Drug Administration (FDA) actions relating to oral
hypoglycemic drugs. As you are well aware, labeling for this class
of drugs has been the subject of extended public controversy and legal
chalienge. The Food and Drug Administration (FDA) has now published
a proposed regulation préviding new labeling for this class of drugs,
which appeared in the Federal Register of July 7, 1975, and has invited
comments on this labeling. A public hearing will be held on August 20,

1975 to afford interested persons a further'opportunity to comment.

On September 20, 1974, I summarized before this subcommittee the actions
of the FDA that followed the report of the results of the University
Group Diabetes Program (UGDP) study. Today I will review the events
that have taken place since my previous testimony and I will discuss in

some detail important aspects of our proposed labeling changes.

REVIEW OF BIOSTATISTICAL ISSUES BY
THE COMMITIEE OF THE BIOMETRIC _SOCIETY

Because of the controversy concerning the UGDP study and the oral
hypoglycemic 1abe1ing.previously proposed by FDA based on the findings
of that study, we decided that publication of proposed labeling should
await completion of a detai]ed review of the UGDP study by the Biometric
Society, a distinguished‘international’organization of biostatisticians.

The Society's report was published in the February 10, 1975 issue of the
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Journal of the American Medical Association. Testimohy before this

subcommi ttee on January 31, 1975, by the members of the Biometric |
Society who had conducted th‘e review, had provided a preview of their;

conclusions.

The Biometric Society Committee assessed the scientific qua]ity'of-
the UGDP study, particularly the design, conduct, and analysis of the |
trial, and evaluated other controlled trials involving oral hypoglycemic
agents. The. committee discussed in detail the published criticisms of
the UGDP study and found that "most of the criticisms unpersuasive."
Specifically, the committee concluded that: '

1.‘ The criticism that patient seiection had been

inappropriate was “1argé1y irrelevant" to the validity

of the evidence for the toxicity of the oral agents.

2. The criticism that total mortality in the tolbutamide
group was not significantly different from that in the
placebo group had some weight and "the toxic effect of the
oral hypoglycemics cannot be affirmed with the certainty
that would be present if total mortality were significantly

different."

3. Excess mortality in tolbutamide-treated patients was

not confined to a few clinics, as critics had claimed.
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4. The committee particularly analyzed the criticism that
there were important differences in base-line cardiovascular
vériab]es among the groups and concluded that there was
"% * * no evidence that the base-line differences arising
from the randomization contributed in any important way to

" the finding of adverse effect from tolbutamide."

5.. The criticism that oral hypoglycemic drugs were given
in fixed dosage was not relevant to the question of whether

the drugs were toxic.

6. Although the committee acknowledged that, "It would have
been easier to interpret the findings if there were more

data on mortality." [that is, if the study had been carried
on longer], it did "* * * not criticize the UGDP investigators
for having made the decision when they did." The committee
further said: "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."

7. Other studies said to contradict the findings of the

UGDP study do not in fact do. so.
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In addition to evaluating criticisms of the UGDP study, the
Biometric Society Committee conducted extensive new analyses pf
the UGDP data, taking into account the effect of various base}]ine
variables and cardiovascular risk factors. The committeé's aba]yses
confirmed that cardiovascular mortality was increased in the tolbutamide
group. The increase was statistically significant for the patient
population taken as a whole and in the subgroup of females, espec1a11y
in women over the age of 53, but not in the male subgroup. Th1s does
not mean that the study demonstrated that the drug carries less risk
"in males. On this point the comm1ttee concluded: "The data éo not
support the same conclusions for men, but one poss1b1e reason is that
the sma]]er number of patients in the male group results in lack of

sensitivity to detect differences of moderate magnitude."”

An important f1nd1ng was that the highest death rate occurred 1n the.
group of patients who adhered most closely to the tolbutamide reg1men
and did not have their dose modified.. Also, when the analysis was
conducted according to the survival modeling method, which takes into
account the proportion of time each patient received the assighed
medication, women in the tolbutamide group showed stéfistica]Ty

significant increase in both cardiovascular and total morta]ity.

The Biometric Society Committee summarized conclusions in the final

section of its report as follows:
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"On the question of cardiovascular mortality due to tolbutamide
and phenformin, we consider that the UGDP trial has raised
suspicions that cannot be dismissed on the basis of other

evidence presently available.

"We find most of the criticisms levelled against thé uGDP
findings on this point unpersuasive. The possibility that
deaths may have been allocated to cardiovascular causes
preferentia]]y’in thé groups receiving oral therapy exists,
and, in view of the 'nonsignificance' of differences in total
mortalf}y, some reservations about the conclusion that the
ofa]yhypog1ycemics are tox?c must remain. Nonetheless, we
considér,the evidence of harmfulness moderately strong.. The
risk is cTeari; seen in the group of older women * * *,
Whether it affects all subgroups of patients cannot be decided

on the basis of.the available data, owing to the small number

of deaths involved in these subgroups."

In conclusion, we consider that in the 1ight of the UGDP findihgs,
it remains with the proponents of the oral hypoglycemics to conduct
scientifically adequate studies to justify the continued use of such

agents.

ADDITIONAL INFORMATION PERTAINING TO ORAL HYPOGLYCEMIC DRUGS

In addition to the Biometric Society report, other information has

become available recently.
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1. The UGDP recently published its detailed report of the results'
of the phenformin study (Diabetes, 24 (suppl 1): 65-184, 1975). In
addition to reporting that cardiovascular mortality and total
mortality were greater in the phenformin-treated group than in ?
the other treatment groups, the report presented evidence that
phenformin therapy resulted in increased blood pressure and heart
rate, thus suggesting possible mechanisms by which this drug might

influence cardiovascular mortality.

2. At hearings before this Subcommittee on January 31, 1975,

Dre/P. J. Palumbo reportedpthat~a retrospective study of diabetic
patients treated at the Mayo Clinic suggests that survival was lower
in those patients treated with oral hypoglycemic agents, compared ;
to those patients treated with insulin or diet. Dr. Palumbo's

full study-has not yet been published.

3. A retrospective Qtudy df diabetic patients treated at the Joslin
Clinic, reported in a doctoral thesis by P. Kanarek, can be interpreted
as providing resultskthat are consistent with ﬁhose of the UGDP.
Although we have seen this sfudy, it has not yet been §ubjected to
full-review by statistical and epidemiologic experts. At this point, |
we can-say that certain subgroups of insulin-treated patients appear
to have: better survival rateé than tolbutamide-treated patients with
comparable glucose abnormalitfes. Studies of this type, “however,

always present difficulties in“interpretation because of doubts

56-592 O - 75 - pt, 28 - 30
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regarding comparability of the treatment groups and because
treatments are not -randomly allocated. Thus, although the
retrosbéétive 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 ajone a

sufficient basis for our proposed actions.

4. Drs. Tan, Bradley, Gleason, and Soeldner reported on the long-
term (4 years) effects of hypoglycemic agents on the oral glucose
tolerance test and blood 1ipids. in chemical diabetics at the .annual
meefing of the American Diabetes Association in 1973 (abstract in
Diabetes 22 (suppl 1): 290, 1973). The investigators' abstract
indicated that there was no significant difference in the improvement
in glucose tolerance in'patients‘recefving oral hypoglycemic agents
compared with patients receiving placebo. The full report of this
study has not yet been published, but ii appears that the investigators
studied glucose tolerance on the day following discontinuation of the
drugs. Their findings thus would indicate only that the or§1 agents
do not lead to improved g]ucoéé tolerance 1n’the absence of continued

use of the drug.

5. Dr. R.kw. Wissler, et al., in an FDA-supported study, examined
the chronic effects of tolbutamide in the rhesus monkey. He. found
that coronary artery lesions were almost two times more frequent

and three times more severe in the tolbutamide-treated animals than
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in the control animais. The FDA recently received the. final reﬁort
on this study, which has not yet been published in the literatude.
At Dr.-Wissler's request, FDA is ‘supporting a further review of |

the pathologic findings by several independent pathologists.

6. 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 on May 3,

1975 (abstract in Clinical Research 22:215A,-1975). The 1nvestidators

found that, after one yeaf of treatment with tolbutamide, left
ventricular function was reduced and cardiac morphology altered

compared to the control groups.

The animal stud1es do not necessarily bear directly on the excess |
cardiovascular mortality seen in tolbutamide treated patients in %
the UGDP study, but they do suggest severa] mechan1sms by wh1ch th1s

might have occurred.

PROPOSED LABELING FOR ORAL HYPOGLYCEMIC DRUGS

Mr. Chairman, as you know, it has been the position of the FDA |
since 1970 that the findings of the UGDP study should-be reflected!
in a warning in the labeling for oral hypoglycemic drugs and, :

in turn, in the use by
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physicians of these drugs. Let me emphasize that this view does not
require that we conclude the study provides absolute proof of hazard.

The UGDP study is an adequate and well-controlled study --be far the
most extensive and bast examination of:the long term effects of oral
hypoglycemic -agents yet underﬁaken -~ and the finding of an increased
cardiovascular mortality in tolbutamide and in phenfofmin—treated patients
cannot be attributed to any shortcomings of study design or execution.
This finding, degpite any residual uncertainty that may remain, réquires
a é]ear warniﬁg to physicians. Prudence dictates tﬁat a warning be
issued whenever there is sufficfent evidence to beliéve thét a drug may
be hazardous or carry a risk and that such warning is neéessary to assure

the safe and effective use of the drug by physicians.

Enough time has now passed for interested pérsons to have studied the
Biometric. Society report and the recent Jetailed UGDP report -on
phenformin. The Agency has, therefore, pub]ished for comment a regulation
proposing new labeling for the oral hypoglycemic 1abeling.‘ Interested
persons may comment on the proposal by September 5, 1975, and a public
hearing will be-held on August 20, 1975. Final labeling regulations

will not be published until after all comnents and materials have been

considered.

The proposed labeling contains two sections of particular importance:
a Boxed Warning stating that there may be an increased risk of cardio-
vascular death associated with the use of oral hypoglycemic drugs and a

new indications section that limits use of these drug to patients
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whose symptoms or blood glucose abnorma]ities cannot be controlled by
diet alone and who cannot take insulin for one of a number of sﬁgcified
reasons. Let me discuss each of these sections in greater detaih; they

are reproduced in full in an attachment.

The Warning describes ihe UGDP study and its findings. It has béen
contended that certain studies said not to support the findings &f the
UGDP study should be mentioned in the warning section to provide?"fair‘
balance." We have concluded, however, and made ciear in revised%

section 1.3 of our regulations (also published July 7, 1975), th%t if
scientific data exist to support a warning, the warning must be ﬁresented
in unambiguous terms without disclaimers or qualifications that>wou1d
undermine or destroy its usefulness. There is, therefore, no meﬂtion in
the proposed warning of other studies involving the oral hypoglycémit )
drugs. The mention of studies in which increased cardidvascu1ar %orta]ity

was not found, would serve only to encumber the warning.

The Warning also points out that although only one sulfonylurea aﬁd one
biguanide were included in the UGDP study, - it is prudent from a séfety
standpoint, in view of the similarities in chemical structure andémode of
action of drugs within each of these two categories, to.considéf &hat'the
UGDP findings may apply to all other products in each category. ﬁhe
Warning is thus identical for all the sulfonylurea drugs; only oné

biguanide drug is marketed in this country.
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Finally, the warnings section makes ‘explicit the clear implication of the
finding that tolbutamide and phenformin may carry a risk not associated
with insulin: = "(Drug) '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 Indicétions.

The patient should be informed of the advantages ahd potential risks of
(drﬁg) and of alternative modes of therapy and should participate in the

decision to use this drug."

‘e have concluded ‘that a patient population exists for which these drugs,
properly ‘labeled, can be considered as safe and effective. We have also
concluded, however, that this patient population is a Timited one. The
proposal to limit the treatment population to patients in whom insulin
cannot be used has been opposed in the past on the ground that it
interfered with the practice of medicine. We recognize that drug labeling
has an impact on the practice of medicine. For this reason the Food and
Drug Administration has an obligation to ensu}e that labeling is as correct
and accurate as possible. If must, however, meet the statutory standard
of describing the 6onditions of use under which a drug méy be considered
safe and effective. If a known hazard or potential risk leads to the
conclusion that a drug may be used safety only in certain ﬁétients, this

limitation on use must be expressed in labeling.

The indications section, in addition to describing the population in
whom these drugs are indicated, points out that "in considering the

use of (drug) in asymptomatic patients, it should be recognized that
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whether or not contfo]]ing the blood glucose is effective in prevéhtinn
the Tong-term cardiovascular or neural complications of diabete5'1$ an
unanswered scientific question.” This emphasizes the different'beﬁefit-
risk considerations that obtain in the»symptomatic_patient who needs
alternative treatment if insulin cannot be used, and the asymptomaﬁic

patient, whose need for alternative treatment is problematical. |

Mr. Chairman, you asked that I comment on the promotion of these d%ugs.
Advertising for these products has not violated general legal requﬁre-
ments, but it has been based upon labeling that has been in need Of
modification. It is clear that promotional materials must change
radically to reflect the new warning and the restricted 1ndicationsL
You can be assured that we will be monitoring the promotion of thesé
products closely after the new labeling becomes final, to see that fhey

do so.

It is important to recognize that the use of the oral hypogTycemicsé
remains widespread despite the UGDP findings and despite the ratheri
Timited capability of the drugs, after a few years of use, even to !
lower the blood sugar. Total prescriptions for this class, accordiﬁn o
to the National Prescription Audit (a survey of IMS America) have béen
stable between 19 million and 21 million since 1967 (except for an !
apparent dip ‘in 1969). ~There is thus a great deal of common pfacticé

to overcome before use of the oral agents will recede to its proper‘

lebels. |

It is anticipated that publicity attendant upon our publication of

proposed labeling and announcement of the upcoming pubTic hearing
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as well as public interest in today's hearing will bring the: new
labeling to the attention of physicians and hefp begin to persuade
them that the UGDP findings should change the way they treat diabetic
patients. In addition, the FDA plans 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 final labeling.

I will be pleased, Mr. Chairman, to answer any questions.




COMPETITIVE PROBLEMS IN THE DRUG INDUSTRY 13711
PROPOSED LABELING INDICATIONS,CONTRAINDICATIONS AND

WARNINGS SECTIONS FOR ORAL HYPOGLYCEMIC DRUGS OF
THE SULFONYLUREA CATEGORY.

INDICATIONS

(Drug) is indicated to control symptoms due
‘to ‘hyperglycemia in patients with maturity-onset
nénketoticvdiabétes mellitus whose symptoms
cannot be controlled by diet alone and in
ﬁhom insulin cannot be used becauée of patient
unwillingness, erratic adherence to the injeétion
" regimen, poor vision, physical or mental handicap,
insulin allergy, employment requirements, or
other similar factors.ib
.éDrug) méy also be used to lower blood glucose
in asymptomatic patients whose blood glucose
elevétion cannot be controlled by diet alone and
in whem insulin cannot be used for any of the
aboye reasons. In considering tge use of
(drug) in asymptomatic patients, it should
be recognized that whether or not controlling
the blood glucose is effective in preventing the
long term cardiovascular or neural complidgﬁions
of diabetes is an unanswered scientific question.
. The use of (drug) may be associated with an
increased risk of cardiovascular mortality as
compared to diet alone or diet plus insulin; see

WARNINGS. For this reason, it should be used only
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when the advantages In the individual patient
Justify the potential risk. “The-patient should
be informed of the advantages and potential
risks of (drug) and of alternative modes of
therapy and should participate in the decision

_to use this érug.

The founaation of therapy in the obese
mdturity;onéet'diabetié is célorié restriction
and weightyloss.‘\Proper dietérykmanagemeht
alone is often efféctive in éontrolling ﬁhe
blood glucose and eliminating symptoms of
polydipsia and polyuria. Use of (drug) must be
considered by both the physician and patient as
a treatment in addition to diet énd not as a
substitute for diet or as a convenient mechanism
f;r avoiding dietary restraint.

Many patiéﬁtskwho are’initiaily re#ponsive
to oral hypoglycemic drugs become unresponsive
or poorly responsive over a period of time,
usually 1 to 5 years. (Drug) should be given
only to pa£ients demonstrated to be responsive
to if; see DOSAGE AND ADMIﬁISTRATION for dis~

. cussion of secondary failure. Short ﬁerm
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édministratiqn of (drug) may be sufficient |

during periods of transient loss of control.

Concomitant Thétapy with a Biguanide:

(Drug) may be used in conjunction with phen-
formin to control symptoms due to hyperglycemia 1n,1
patients with maturity-onset nonkefotic dia- |
betes melliﬁﬁs Qhose symptoms cannot be contrplled
by diet and maximum recommended doses of either
drug alone aﬁd in whom insulin cannot be used
for any of tke reasons ci;ed'above. |

In considering the use of concomitant
therapy, it should be‘poted that both a

- sulfonylurea drug\(tolﬁutamide) and aﬁbiguanid;
drug (phenformin) have been reported to be ’
asgociated with increased cardiovaécular portai;;y;

see WARNINGS. In addition, phenformin can
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produce lethal 1actic»acidosis‘in some patients.
'Thds the use of (drug) in association with

. phenformin carries a greater risk than the use

~of (drug) alone. |

| If a judgment is made that (drug) and phenformin

are'to be used together in a particular patient,

| it should be established that the patient isv

" responsive to both drugs. This may be écéomplished
either by a trial of each drug separately or
by adding the second drug and then tapering the.
dosage of the first, observing fbr diminished

: éoﬁtrol of blood glucose. Once the need for both
drugs is established, the desired contrel of
bloo& sugar may be obtained by adjusting the
dose of either drug. The possibility of ﬁypoglycemia
should be anticipated and appropriate precéuﬁions
taken. See package insert for phenformin‘hydrochloride‘
for CONTRAINDIC%TIONS, WARNINGS, PRECAUTIONS,

ADVERSE REACTIONS, and‘DOSAGE AND - ADMINISTRATION,

CONTRAINDICATIONS

(brug)_is contraindicated in patienfs with:

1. Known hypersensitivity or allergy to the
drug.

2. Diabetic ketoacidosis, with or without

coma. Such patients should be treated with insulin.




COMPETITIVE PROBLEMS IN THE DRUG INDUSTRY 137 15

ARNINGS

SPECIAL WARNINGS ON CARDIOVASCULAR MORTALITY

(This subsection of labeling :6 be boxed, seﬁ in
boldface type, and placed at the beginning of
WARNINGS section of labeling )
The administration of oral hypoglycemic drugs may
‘be associated with increased.cardiovascular mortality ;
as compared to treatment Qith diet alone or diet'plué“L
insulin. : | o
This warning is based onbthe study conducted byv
the University Gtoup Diabetes Program (UGDP), a long
term prospective ¢liniecal trial designe; to evaluate
,the effectiveness of glucose-lowering drugs in preventQ
ing or delaying vascular conplicatiens in patients witht
: matufity-onset nonketotic diabetes. The study involvedi
1,027 patients who were randomly assigned to one of
five treatment groups (Diabetes, 19 (supp. 2).
747-830, 1970; Diabetes, 24 (suép.vl):65—184;
1978). | |
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-~ The UGDP reported that patients treated for 5
to 8 years with diet plus a fixed dose of tolbut-
amide (1.5 grams per day) or diet plus a fixed dose of

| phenformin (100 milligrams per day) had a rate of cardio-
vascular mortality approximately twice that of patients
treated with diet alone or diet plus insulin.

, Total mortality was increased in both the_tolbut;
amide- and phenformin-treated groups, but this
increase was statistically significant only for
phenformin. Despite'contfoversy regarding the
interpretatién of these results, the findings
of the UGDP study provide adequate scientific
basis for this warning. .

Although only one drug in the sulfonylurea
category (tolbutamide) and one in the biguanide
category (phenformin) were included in this
study, it is prudent from a_safety standpoint
to consider that-this result may also apply to other
oral hypoglycemic drugs in these categories, in
view of the clogé similarities in mode of action

and chemical structure among the drugs in each

category.
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‘(Drug) should be used in preference to insulin |
only in patienté with maturity-onseﬁ diabetes
- whose symptoms or blcod glucose level cannot be con-
.trqlléd by diet alone and only when the advansages;
4n the individual patient justify the potential
‘ fisk; see INDICATIONS.‘ The patient should be
inf¢rmed'of the advantages and potential risks
" of (drug) and of alternative modes of therapy
and should participate in the decision to use =

this drug. BED S , : S |

(Drug) is not effective in patieuts'with juvenile
diabetes or insulin—dépendent'diabetés»at any age. Such
vpatiepts should be treated with 1n§ulin. The coucomitank
long term use of insulin and (drug) in an individual*‘1
patient is, in viéh“bf”thé’pbtentiai risk of increased cérdio-
vascular mortality with (drug), less safe on a benefit- é

risk basis thaq\the use of ‘insulin- alone.
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The effectivencss of any eral hypoglycemin: drug,
1nciuding (drug), in lowering blood ylucose to & desired
level decrea#es in a ;arge number of patients as tue
drug is administered over a period of months or years,
in part becausé‘the patient's blood glucose tends to

‘rise over time %nd in part because of diminished
responsiveness gb the drug. This phenomenon iS known
as sécondary failure to distinguish it from primary
failure in which the drﬁg is ineffective in an

vv individual patient at the time of its initial adminis-
tration. See DOSAGE AND ADMINISTRATION.

Renal or hepatic insufficiency may cause
elevated blood levels of (drug) and increase the risk
of sérious hypog;ycemic reactions.,

© Pregnancy: ;(Data and iﬁterprefation related to
reprodugtibn and:teratdlogy studies to be supplied by~
manufactuief).

Prolonged~se§e;e hypoglycemia (4 to 10 days) has
been reported in neonates born to mﬁtbers who.wére
receiving a sulf;nylurea drug at the time of delivery.
Neonatal hypéglycemia has been reported more frequently
following use of the ;9n§;r—acting agents. If (drdg)
is uvsed during pregnancy, it chculd ke discentinved
(time period tc be supplied by maﬁﬁfacturer; ﬁefore

. the expected delivery date.
O




