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COMPETITIVE PROBLEMS IN THE DRUG INDUSTRY

WEDNESDAY, NOVEMBER 29, 1967
U.S. SeNATE,

MoNoroLY SUBCOMMITTEE OF THE
SeLeEcT COMMITTEE ON SMALL BUSINESS,
Washington, D.C.

The subcommittee met, pursuant to recess, at 10:05 a.m., in room
318, Old Senate Office Building, Senator Gaylord Nelson (chairman
of the subcommittee) presiding. ‘

Present: Senators Nelson and Hatfield. g
Also present: Benjamin Gordon, staff economist; James H. Gross-
man, minority counsel; Susan H. Hewman, research assistant;.and
William B. Cherkasky, legislative director, staff of Senator Nelson.

Senator Nerson. The meeting of the subcommittee will come to
order.

The committee welcomes these witnesses representing the Pharma-
ceutical Manufacturers Association. I understand the first witness will
be Dr. Leslie Lueck; the second witness, Dr. Slesser; the third witness,
Dr. Scheele; the fourth witness, Dr. Van Riper; and the fifth witness,
Mr. Blazey.:

Dr. Lueck, the committee welcomes your appearance today.

Did you submit to the committee a biographical sketch ?

STATEMENT OF LESLIE M. LUECK, PH. D., DIRECTOR OF QUALITY
CONTROL, PARKE, DAVIS & CO., DETROIT, MICH.; ACCOMPANIED
BY LLOYD N. CUTLER, SPECIAL COUNSEL, PHARMACEUTICAL
MANUFACTURERS ASSOCIATION, WASHINGTON, D.C.

Dr. Lueck. Yes, I did—a brief one.

Mr. CurLer. It is at the beginning of Dr. Lueck’s statement, Mr.
Chairman.

Senator NerLson. Dr. Lueck, we welcome your appearance today.
The committee is aware of your distinguished record, including your
association with the great State of Wisconsin and its university.

You may present your testimony in any way you see fit. I assume
you have no objection if we have questions during the presentation
of your statement.

Dr. Lueck. No, sir; I do not.

Senator NELsoN. The full statement will be printed in the record.
If at any stage you feel it would expedite matters to extemporize in

1 Dr. Lueck, Dr. Slesser, Dr. Scheele, Dr. Van Riper, and Mr. Blazey were originally sched-
uled for appearance with Mr. C. Joseph Stetler, president, Pharmaceutical Manufacturers
Association, hearing date, November 16, 1967, Competitive Problems in the Drug Industry,

part 4.
2139



2140  COMPETITIVE PROBLEMS IN THE DRUG INDUSTRY

order to summarize some material, you may do that, or you may read
it in toto, however you see fit.

Dr. Loece. Thank you, Mr. Chairman.

With your permission, may I suggest that the first statement that
was submitted on November 6 for presentation on November 16 be
included in the record, and that we go on to the supplemental state-
ment, which was submitted to your staff on the 13th of November
and 1s labeled the supplemental statement.

Senator NmLson. You are asking that the original statement be
printed in full in the record?

Dr. Lueck. Yes, sir.

Senator Nerson. And you do not intend to comment or read any-
thing from the original statement?

Dr. Liurck. No, sir; I am prepared to respond to any questions
the chairman might have, however, on that statement.

Senator Nerson. All right, then, we will probably have some ques-
tions on the original statement, but we will let you proceed with the
second statement and we can always jump back to the original
statement.*

. Dr. Lueck. Thank you, Mr. Chairman.

Then proceeding with the supplemental statement, it is relatively
short and I think I may just read it for the record.

In my prepared statement of November 16, 1967, to your subcom-
mittee, I indicated that Parke, Davis & Co. had initiated a study to
compare a product originated by the company with several products
containing the same active ingredient now available from other firms
by nonproprietary and brand names. Sufficient information has now
been gathered to make the findings of these studies meaningful to
the subcommittee. The technical information in this statement has
been filed with the Food and Drug Administration.

This report contains information derived from comparing several
companies’ chloramphenicol capsules with Chloromycetin capsules,
Parke, Davis & Co.’s brand of chloramphenicol. The products studied
are currently in commercial distribution in the United States and,

.therefore, are available for use on a physician’s prescription.

Chloramphenicol, an antibiotic drug, is the result of the research
and development efforts of Parke, Davis. Chloramphenicol, under
the Parke, Davis trade name, Chloromycetin, was first made avail-
able to the medical profession in 1949.

In February of 1967, chloramphenicol capsules, from companies
other than Parke, Davis, became available in the United States for
commercial distribution. Shortly thereafter, it was called to our at-
tention that at least one of the competitive drugs did not disperse in
water to the same degree as Chloromycetin, Parke, Davis.

The above information suggested that it was advisable to carry out
laboratory studies to compare some of the competitive chlorampheni-
col capsules with the Parke, Davis product. To conduct these studies,
Chloromycetin capsules, Parke, Davis, several other companies’
chloramphenicol capsules were obtained from retail pharmacy stocks.
The materials tested were, therefore, available and ready to be used on
a physician’s prescription in the treatment of disease.

1The complete prepared statement and attachments submitted by Dr. Lueck for pres-
entation on Nov. 16, 1967, begins at p. 2225, infra.
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It should be noted that the drug chloramphenicol and all its prod-
uct forms are subject to a batch-by-batch certification pursuant to the
antibiotic regulations of the Food and Drug Administration. There-
fore, the capsules studied in this report, which were all in commercial
distribution, should have passed all the requirements contained in the
antibiotic re(;frulations, and the Food and Drug Administration should
have certified that all those requirements were met. :

On each of the samples mentioned above, certain laboratory tests
contained in the U.S. Pharmacopeia and the antibiotic regulations
were gerformed by Parke, Davis. None of the materials was found to
be deficient in meeting the standards of those tests. However, as was
mentioned in our earlier statement to the subcommittee, a reputable
manufacturer frequently does more testing and has more expertise
than is required to meet the minimum standards. This is certainly
true for Chlormycetin, Parke, Davis.

It should be emphasized that Parke, Davis has defined the quality
level of its Chloromycetin product in terms of clinically demonstrated
efficacy. In fact, in 1964, before the Food and Drug Administration
would certify batches of Chloromycetin manufactured by a new syn-
thetic process, they required Parke, Davis to produce not only animal
data supporting safety, but also blood level and clinical efficacy data
in human subjects. Studies were performed to obtain this information
and it was supplied to the Food and Drug Administration. :

Laboratory tests and standards in addition to those required by
FDA and the USP were developed by Parke, Davis to maintain this
built-in quality in each batch of Chloromycetin that is produced. To
mention just one of the additional tests, Parke, Davis explored a dis-
solution rate test on batches of chloramphenicol capsules. This test was
performed on each sample of the chloramphenicol capsules obtained
from the pharmacies.

Dissolution rate is a test performed in the laboratory to measure the
length of time required for the dosage form, such as a capsule, to re-
lease the drug. The test was carried out using an official U.S. Pharma-
copeia test solution, simulated gastric juice. The dissolution rate test
is believed by experts to be a valuable tool to ascertain whether the
manufacturing process produces a product which is readily absorbed
into the bloodstream from the gastrointestinal tract of the patient.

" Indeed, this is one of the tests required in the procurement of chlor-
amphenicol capsules by the Defense Supply Agency (DSA).

This point we think is very important in oral antibiotic therapy be-
cause without early and rapid absorption, the drug cannot be expected
to reach the disease site sufficiently rapidly and in high enough con-
centrations to carry out its therapeutic action.

The results of the dissolution rate test are summarized in chart 1,
which is attached, Mr. Chairman, to the supplemental statement.’

Tt is seen from the chart that none of the competitive chlorampheni-
col capsules dissolved in simulated gastric juice as quickly or at the
same rate as Chloromycetin, Parke, Davis. The Parke, Davis stand-
ards for dissolution rate, which have been adopted by the Defense
Supply Agency, are as follows: The capsules shall release not less

1Charts 1 to 13 attached to Dr. Lueck’s supplemental statement begin at p. 2151, infra.
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than 85-percent chloramphenicol in 10 minutes, not less than 93 per-
cent in 20 minutes, and not less than 98 percent in 30 minutes. None
of the other chloramphenicol products which we tested met these
standards.

Because the dissolution rate test is a laboratory test, in vitro and not
in man, it alone cannot be considered to be sufficient to establish
whether there was a lack of efficacy for these chloramphenicol prod-
ucts. A question of efficacy can only be answered with established clini-
cal data. Consequently, we applied to the Food and Drug Administra-
tion for permission to conduct clinical studies on these same products
to ascertain if human subjects would absorb the drug in a manner that
could be correlated with the results of the dissolution rate test.

The Food and Drug Administration granted Parke, Davis permis-
sion to proceed with these clinical studies. The studies thus approved
were to be conducted on normal human subjects, each of whom was to
receive a single 500-mg. dose of one of the chloramphenicol. The tests
of (1) the blood plasma levels of chloramphenicol and (2) the urinary
ex§reti0n rate of chloramphenicol were to be determined for each
subject.

’Iqhe first clinical study, designated on the charts as “Study 1,” was
carried out on five normal subjects who received FDA -certified Chloro-
mycetin capsules and on five normal subjects who received presum-
ably an FDA-certified sample of product A. Both samples, as previ-
ously stated, were obtained from a retail pharmacy.

Chart 2 shows the results of the blood plasma level tests.

Senator NeLsox. Do we have the names of the other companies in
the sample comparative tests?

Dr. Lukck. No, you do not, Mr. Chairman. The names and the lot
numbers have been turned into the Food and Drug Administration.

Senator Nrrson. Do you object to giving the committee the names
of the other companies %

Mr. Corier. Mr. Chairman, Parke, Davis would certainly prefer
not to furnish those names to the committee. But they have been fur-
nished, together with all of the protocols and results of the tests, to
the Food and Drug Administration. So they would be available to you,
I assume, on a confidential basis, from the Food and Drug Admin-
istration. '

Senator NerLsow. Is there any reason why information of this kind
should be confidential ?

Mr. Courrer. Well, these are very serious charges addressed to the
other drugs, Mr. Chairman, and Parke, Davis would prefer not to be
naming the makers of the other products. It has turned its evidence
over to the Food and Drug Administration. The Food and Drug Ad-
ministration will presumably seek to verify the results found by Parke,
Davis and take whatever action it deems to be appropriate.

Senator Nerson. Do any of the companies involved, without naming
them, produce brand-name products?

Dr. Lueck. Yes, sir.

Senator NeLson. How many of them ?

Dr. Lokck. I think it would be divulging the companies’ names if
I went any further than my statement.

Senator NeLsoN. Why would that divulge their names?
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Dr. Lueck. Because I think they could decipher which products we
had tested if I continued any further along that questioning. There
are brand-name products. ;

Senator NeLson. Are any of them companies that produce only
generic drugs?

Dr. Lueck. Yes,sir. ‘

Senator NeLson. These are going to be public anyway.

Dr. Lueck. Yes. Both types of products, both brand names and
generic, are represented in the study.

Senator NeLsoN. Are any of the brand-name companies that pro-
duce an inadequate chloramphenicol tablet members of the Pharma-
ceutical Manufacturers Association?

Mr. CotEr. I do not believe any of them are, Senator Nelson.

Dr. Lueck. To respond to that, I think one member is an associate
member.

Ts that right? u

Mr. Courrer. I don’t know the answer to that, sir, but we will find
out and let you know.

Senator Nevson. Well, all right, go ahead. It will become public
at some stage, anyway. I

Dr. Lueck. Thank you, Mr. Chairman.

Continuing on page 5, a plasma-level test consists of measuring the
amount of the drug present in the blood at a given time. The plasma
level of an antibiotic is considered by experts to be a measure of the
amount of drug that has been absorbed by the bloodstream and, is
therefore, indicative of the amount available for eliciting a therapeu-
tic response. It is important to note that physicians require that an
oral antibiotic product give as high and as rapid a blood level as
possible per given dose. This is because quick absorption of the anti-
biotic into the bloodstream is necessary in order that the drug may be
immediately transmitted to the site of the infection.

As can be seen from chart 2, the blood plasma levels of chloramphen-
icol for the two products, Chloromycetin and product A, are
markedly different. To illustrate the significance of this difference,
please note the following statement appearing in the labeling—pack-
age insert—of both products: :

Chloramphenicol administered orally is absorbed rapidly from the intestinal
tract, producing detectable concentrations in blood within one-half hour after
administration and peak concentration in from one to three hours. Peak blood
concentration is roughly proportional to the dose.

It can readily be seen that product A is not absorbed as rapidly
as Chloromyecetin nor is the peak concentration in the blood as high
as that found with Chloromycetin. ‘

The second test conducted in this study was the urinary excretion
rate of chloramphenicol. The test was performed on the same subjects
taking part in the blood-plasma-level test.

The excretion rate of a drug is determined by measuring the amount
of the drug in a sample of urine taken at various time intervals after
administration of the product. It is pointed out that before a drug can
be present, in the urine, it must be absorbed from the gastrointestinal
tract into the bloodstream of the patient, and thence partially metabo-
lized and found in the urine. This test, therefore, ascertains how much
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of the drug has been assimilated in the body to combat the infection
being treated.

As can be seen from chart 4, the urinary excretion rate data corre-
sponds very closely to the blood-level data. Thus the product A chlor-
amphenicol was excreted at a much lower rate than Chloromyecetin,
Parke, Davis.

Particular note should be made of the fact that after 24 hours
only 46 percent of the total chloramphenicol administered as Froduct
A could%e accounted for by the urinary excretion rate test. This is in
sharp contrast to Chloromycetin, Parke, Davis, where 76.4 percent
of the drug was excreted in the same period of time. This point is
especially significant because the Food and Drug Administration
approved labeling for both products contains the statement that :

Seventy to 90 percent of a single oral dose of 50 mg. of chloramphenicol is
excreted in 24 hours in the urine of human subjects, with 5 to 10 percent as free
chloramphenicol and the remainder as microbiologically inactive metabolites,
principally the conjugate with glucuronic acid.

Thus, in this test, product A. was not excreted in the urine in the 70-
to 90-percent range mentioned in the official labeling, see chart 4.

The analytical procedures used in performing the blood-plasma level
tests and the urinary excretion rate test for chloramphenicol were de-
veloped by Parke, Davis. These procedures were published by Parke,
Davis scientists and, of course, are available to anyone who wishes
to use them. The plasma and urine samples were analyzed by the
colorimetric procedure—Glazko, et al., Arch. Biochem. 23:411, 1949,
modified as described in Antibiotics Agents and Chemotherapy—1966,

age 655.

P A second study, designated in the charts as Study IT, was conducted
in precisely the same manner as described in Study I. Study II was
done to verify the results obtained in Study I. The results of the blood
plasma. level test conducted in Study IT can be seen in charts 5 and 6.
The results of the urinary excretion rate test in Study II can be seen
in chart 8. It can be observed from the charts that the blood plasma
level tests and the urinary excretion rate tests of Study I and Study
IT are consistent.

In addition to colorimetric or chemical test for chloramphenicol in
the blood, a microbioligical assay was also carried out in Study II.

Senator Newson. May I interrupt, Doctor?

There has been a scheduled rolleall, so we will recess for 10 minutes.

(Short recess.)

Senator Nerson. The hearing will come to order.

Dr. Lueck, you were where when we interrupted you ?

Dr. Lorck. Mr. Chairman, I was on page 7 of the supplemental
statement, the second full paragraph, starting on the second sentence
of that paragraph.

Senator Nevson. Fine, Doctor, proceed.

Dr. Lueok. The microbiological assay is important because it is a
direct measurement of only the microbiologically active chlorampheni-
col, and does not pick up any of the inactive metabolites which are
measured by the chemical determination. This test, which was per-
formed on the same blood samples previously used for the chemical
test, is an actual measurement of the ability of the drug to inhibit
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growth of a test microorganism. As can be seen from chart 6, product
A demonstrated less inhibition of the microorganism, as measured in
terms of micrograms of chloramphenicol per milliliter of blood sample
tested, than did the Chloromycetin, Parke, Davis.

At this point, it was evident that a significant difference did, indeed,
exist between product A capsules and Chloromycetin capsules, Parke,
Dayvis. |

The final clinical study, designated on the charts as Study ILI, was
initiated to compare additional chloramphenicol capsule products with
Chloromycetin, Parke, Davis. This stud% was performed in a manner
identical to that described in Study I and Study II above. However,
to improve the statistical significance of the study, 10 normal subjects
were used per product in Study ITL.

Samples of Chloromycetin capsules, Parke, Davis, and product A
different batches, were again obtained from pharmacy stocks on the
open market. Also, samples of product B and C, in commercial distri-
bution by two other companies, were obtained as above. Chart 9—and,
Mr. Chairman, chart 9, for your convenience, is displayed over on your
left. Number 5 you can see that product A and particularly product
C showed very different dissolution rates as compared to Chloromy-
cetin, the product depicted on the left. ‘

Senator NeLson. Did product A meet FDA standards?

Dr. Liurck. Yes, sir; so far as we know, all of the products tested in
these studies met the requirements of the antibiotic regulations or the
laboratory tests of the antibiotic regulations.

Senator Nersox. Is this a case where the FDA set the standard and
USP adopted it ?

Dr. Liueck. No, sir. . ‘

Sz%ator NeLsoN. Does the USP have a different standard from
K ¢

Dr. Lueck. No, sir; in this case, this is a certifiable antibiotic and
the standards that prevail are the ones included in the Federal regu-
lations on the antibiotic regulations. They supersede the USP.

- Senator Nerson. That is what I said, the USP simply accepts the
FDA standards. ‘

Dr. Lueck. Yes.

Senator Nerson. This is not a case, then, of the USP establishing a
standard itself? ‘

Dr. Liueck. No, sir. L :

Senator NEeLson. When did the patient expire on Chloromycetin ¢

Dr. Lurck. The patent expired October 1966.

Senator NeLson. October 1966 ¢ ‘

Dr. Lueck. Yes, sir. ‘ :

Senator NeLson. Did any representatives of Parke, Davis partici-
pate with the FDA in setting the standards to be met ? :

Dr. Lueck. Yes, sir; initially, when Chloromycetin was approved
for marketing, the standards were established on the basis of infor-
mation submitted by Parke, Davis & Co., to the Food and Drug Ad-
ministration. They, through the years, have been improved and
changed, but standards were set largely on Parke, Davis information,
corroborated by the Food and Drug Administration.

Senator NELson. At the time the patient expired and the FDA set
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the standards, did any representative of Parke, Davis participate with’
the FDA in establishing these standards?

Dr. Lueck. No, sir; they did not change at that time.

Senator NeLson. What do you mean ¢

Dr. gJUECK. There was no change in standards at the time the patent
expired.

Senator NeLson. In other words, the FDA accepted the standards
that had been established at the time the New Drug Application was
approved for Chloromycetin ¢

Dr. Luecg. Yes, sir; Mr. Chairman.

Senator NerLsoN. What year was that, about 1949 ¢

Dr. Lueck. 1949, but I wish to point out again that those standards
have changed through the years and improved since 1949.

Senator Nerson. And did FDA adoptthe improved standards?

Dr.Lurck. Yes.

Senator NeLson. And was your company aware that the standards
adopted by FDA would not produce a product that measured up to
Parke, Davis’ Chloromycetin ?

Dr. Lueck. No, sir. At that time we were not in any position to ren-
der that judgment at all, except to say, Mr. Chairman, that it has been
our policy for many years that one can’t rely on laboratory tests to as-
certain therapeutic efficacy. This is the case in question, I think, of
extreme interest to you and your subcommittee, whether laboratory
testing alone can suffice to guarantee clinical effectiveness. In all cases,
it certainly can’t.

Senator NeLson. I do not think anybody disagrees with the proposi-
tion that two drugs which meet USP standards do not always produce
equivalent therapeutic results. I do not think anybody before our
committee has asserted that it would in all cases. What is at issue here
isthat there are exceptions. Is that not the case? And out of these rare
exceptions, the manufacturers like to make the rule.

Dr. Loeck. I do not know if these exceptions are rare exceptions,
Mr. Chairman. Exceptions come to our attention and they have come to
my attention in Parke, Davis & Co. When we are in the process of re-
searching a new compound, we have seen differences that we can create
in the laboratory and we are cognizant of those differences. I do not
know if these exceptions are rare.

Senator Nerson. Well, the assertion by Dr. Miller of USP is that it
is rare. The assertion by Dr. Feldmann, of the National Formulary,
your classmate at the University of Wisconsin, is that they are rare.
The assertion of Dr. Modell, a very distinguished pharmacologist and
M.D., is that they are rare. The assertion by many witnesses before this
committee who are highly distinguished doctors, researchers, and
professors, is that they are rare. Dr. Miller’s assertion is that there are
perhaps 15 or 18 cases known in all of the United States, versus all the
drugs on the market where a drug meets USP standards and does not
produce therapeutically equivalent results. And this happens to be one
of them. And this is a case that does not include USP standards. If
there is any fault, it is FDA in this case.

But you are talking about a drug whose patent expired in 1966 and
you are able to select this one case to add to a list that involves 15 or 16
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drugs in the whole history of the business so far as anybody has been
able to prove. On each occasion, we have had witnesses before the com-
mittee from the industry, we have asked for examples of cases where
USP standards were met, but the drugs did not have therapeutic
equivalency, and the industry has not produced them. .

Now, they can produce all kinds of cases where there was bad quality
control and the product on the market did not meet USP standards
and therefore was not therapeutically equivalent. But it is a rare case
so far as this committee can find out, where drugs meet USP stand-
ards, but are not equivalent. That is the crux of the whole matter.

As a matter of fact, I am sure you are aware that every formulary
in America, both in public programs and private hospitals is based
upon the assumption that if drugs meet USP standards, they are
therapeutically equivalent. As I am sure you are aware from the testi-
mony in the record, time after time when we asked doctors who practice
in hospitals using a formulary, whether the generics included in the
formulary produce results equivalent to the brand names, the answer
was “Yes, they do.” ‘

So what you are arguing against here is the common practice in the
whole of the medical profession in the finest of the hospitals in America
where formularies are used on the assumption that if drugs meet USP
s{:landards, they are equivalent and experience has demonstrated that
they are.

Yet the industry has come in today and said, “Well, we have a case
here where the standards are met but the generic is not equivalent.
There is a problem with this drug, in part because it just came off
patent.” Your company had the patent and the exclusive control over
the production, marketing, and use of this drug for 17 years. When it
came on the market, FDA established a standard which your tests
prove to be inadequate. But then to proceed, as the industry does, to
propagandize the idea that, on the basis of one example, you cannot
trust legal standards, seems to me to be a very weak case, frankly. I
have said this to every witness who has appeared.

Mr. Coureer. Mr. Chairman, the next witness, Dr. Slesser, is pre-
pared to testify on the frequency of the occasions in which drugs that
contain the same active ingredients have been scientifically demon-
strated not to be therapeutically equivalent, and the fact that USP
itself specifically disclaims that meeting its standards results in thera-
peutic equivalency. They specifically deny that in the beginning of
their own book. \

Dr. Lueck is prepared to testify about chloramphenicol. If we could
have Dr. Slesser then discuss with you the frequency with which these
occurrences take place I think that might be more orderly. .

Mr. Goroon. But, Mr. Cutler, although Dr. Lueck 1s discussing
chloramphenicol, he is drawing broad conclusions, from this one case

only.

gne other thing, Dr. Lueck, is it not also correct that a patent on
the process expired only in July of 1967, only a few months ago.

Dr. Liueck. I can’t be sure of that, Mr. Gordon.

Mr. Gorpon. Well, the Pink Sheet recently made a statement to the
effect that many firms would be unable to manufacture Chloromycetin
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because a very important process patent does not expire until J uly
1967. I was just wondering if you have any information on that.

Dr. Loeck. I do know this, that it was, in terms of patent rights,
legally possible for other companies to market and distribute chloram-
phenicol in the United States from about October 4, 1966.

Mr. Gorpon. But not if they needed the important process that you
were using and had patented, and which expired, as I understand it,
only a few months ago.

r. Liveck. I think that chloramphenicol could have been produced
by a procedure, chemical synthesis that would produce a certifiable
product as soon as the patent on chloramphenicol itself ran out in
October 1966.

Senator NeLson. What was that?

Dr. Lurck. I think that other companies legally could produce
chloramphenicol and distribute it in the United States as far as any
patent rights were concerned——

Senator NeLson. So far as any what ?

Dr. LuEeck. Patent rights were concerned. They would, of course,
have to have, to be legal, the approval of the Food and Drug Admin-
istration and the FDA would have to certify them batch by batch.

Senator Nerson. What did your Chloromycetin patent protect, then ?

Dr. Lurck. It protected the product, the fundamental scientific dis-
covery of chloramphenicol as a chemical entity and therapeutic agent.

Senator Neuson. But you are saying chloramphenicol could have
been produced by anybody despite the patent ?

Dr. Liveck. No; only after October 4, 1966, after the patent ran out,
Mr. Chairman.

Senator NeLson. We will take this up when Dr. Slesser appears. I
will just read one sentence on this question of USP standards and
then submit it for the record in its entirety.

Dr. Miller, in a statement dated November 29, 1967, states:

‘We are aware of six proven cases of clinical difficulties with drug products
which did or could have met U.S.P. standards. * * * Of these proven cases, one
involves a product believed to have been distributed only in Canada.

(The material referred to follows:)

STATEMENT BY DR. LLoYD C. MILLER, DIRECTOR OF REVISION, OF THE U.S. PHARMA-
COoPEXA, NEW YORK CITY, NOVEMBER 29, 1967

The current U.S. Pharmacopeia lists about 900 drug substances or products
prepared from them all for which suitable tests and standards are provided.
The standards are sometimes questioned as being insufficient to insure that the
produets will give the full therapeutic effects expected of them.

We dealt with this topic with a statement made to your subcommittee on
June 27, but perhaps too briefly out of a desire to save time. Some specific supple-
mentary comments may therefore be in order atthis time.

We are aware of six proven cases of clinical difficulties with drug products
which did or could have met the U.8.P. standards. These are :

Approzimate date of

Item : discovery of problem
Thyroid tablets . Prior to 1940
Bishydroxycoumarin tablets 1957
Spiromolactone tablets. - ——— 1960
Aspirin coated tablets — 1960
Prednisone tablets — 1962

Diphenylhydantointablets_ o ._.________________ "~ 1967
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Of these proven cases, one involves a product believed to have been distributed
only in Canada—namely Bishydroxycoumarin by Charles Frosst and Company.
Even counting this case in, however, the “deficiency ratio” is six in 900 or less
than 0.7%. :

It is U.S.P. policy to correct at once every form in inadequacy that is possible
with the scientific information available. The U.S.P. Revision Committee is
responsible for putting this policy into effect. The Committee consists of 60 mem-
bers, each an expert in his own field. The members charged with the revision of
standards are mostly chemists who are associated with pharmacy schools or phar-
maceutical firms. At present, the number in each group is 17 and 12 respectively.

It should be stressed that regardless of the nature of his bread-winning job,
each member serves as an individual, not as a representative of his school or firm.
The members consult other experts widely. For example, as a matter of long-
standing policy no F.D.A. staff members serve on the U.S.P. Committee. How-
ever, the closest sort of cooperation exists between the F.D.A. and the U.S.P., so
the progress on ldrug standards is shared early and fully. In fact, Arthur F.
Flemming, speaking as Secretary of the Department of Health, Education, and
Welfare, observed in 1960, “I do not know of any organization that has a more
interesting and significant relationship to the government of the United States
than your organization.”

The same relationship exists with scientists within the industry. Avenues of
contact with industries are kept open in many directions. It is always possible
that thoe who produced the drugs will discover better ways of testing them.
Although the U.S.P. standards are generally regarded as being the highest in
the world, they are also looked upon as subject to improvement s technical
advances from it. A good example is that of the standards for thyriod tablets
which, as indicated above, have been known to be deficient for years. These
standards are about to be made as exacting as those for any other drugs through
the application of findings made in the last few months and not yet published.

In summary, U.S.P. standards form the bedrock upon which the quality of
American drugs rest. But like any foundation, the standards can be made broader
and stronger as science progresses.

We trust that these comments will be helpful.

Senator NeLson. In any event, the insistence by USP and others is
that there are rare cases where although these standards are met a drug
may be produced that is not therapeutically equivalent. Everybody
knows that you can coat a tablet so that it does not have any effect
at all, even if you have the same active ingredients and the same excip-
ients. But then it would not be within the USP standards. If USP
set a standard that didn’t guarantee absorption, they would correct it
just as soon as the knowledge was available.

Dr. Lurck. Mr. Chairman, I respect the gentlemen you mentioned,
Dr. Miller, Dr. Feldmann, Dr. Modell. But I believe there is quite an
element of opinion in their statements. Now, I respect their opinion,
but I think that to prove the opposite, the products must be tested side
by side to prove the affirmative as well as prove the negative.

The fact is that there is an appreciable amount of information show-
ing that products that meet certain chemical standards are not equiv-
alent, and Dr. Slesser will cover that point; it is a long, laborious
process to compare products. L

For example, the study that we are engaged in presenting right now,
Mr. Chairman, required something like 8,000 analytical tests just for
this small study.

Senator NeLson. You say Dr. Slesser is going to address himself to
this precise question ? }

Dr. Lueck. Yes, and provide additional information in that area.

Senator NeLson. I know he did from his prepared testimony, but
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yours covers the same area. That is the reason I raised the question
to you.

Dr. LuEck. Yes.

Senator NeLso~. All right, go ahead.

Dr. Lorcg. The results of the blood plasma level tests, both chemical
and microbiological, are shown in charts 10 and 11.

May we have chart 10?

Mr. Chairman, this chart refers to plasma levels as determined by
the colormetric clinical test for Chloromycetin, product A, product B,
and product C. In a glance at the chart, it is readily discernible that
differences between these plasma levels, resulting from the administra-
tion of the respective products, are quite different.

May we have chart 11, please ? ,

Chart 11 depicts the blood levels as determined by the microbiologi-
cal analytical technique and we see again that appreciable differences .
are noted between the products, and these results compare very favor-
ably with the colormetric analytical results and corroborate the fact
that the testing procedure isbeing followed accurately. '

Now, the results of the urinary excretion rate tests are shown in
chart 13. T

May we have chart 13, please ?

It again can be seen that there is a significant variation between the
products. I would like to point out that the official package insert for
all these products reads that 70 to 90 percent of the drug should be
excreted 1n the urine over a 24-hour period. That 70 to 90 percent is
depicted in the crosshatch area at the top of the figure. You can please
note that Chloromyecetin is the only product that reached those levels
in thistest.

Now, our clinical consultants believe that the difference shown in
Studies I, IT, and IIT would be very significant in the treatment of in-
fectious diseases. The higher and earlier blood plasma levels produced
by Chloromycetin capsules, Parke, Davis indicates that more rapid
and thorough absorption of the dose occurred than with the competi-
tive chloramphenicol capsules. Indeed, the blood plasma levels indi-
cated for products A and B are low and product C is disturbingly low.
Their clinical efficacy is open to question.

The total urinary excretion of chloramphenicol and its metabolites
was shown by the studies to be substantially less for the competitive
chloramphenicol capsule products than that demonstrated by Chloro-
mycetin capsules, Parke, Davis. The Food and Drug Administra-
tion approved labeling for all the chloramphenicol capsule products
indicates that the chloramphenicol dosage should be absorbed into the
human body so that 70 to 90 percent of the drug is excreted by
the kidneys within 24 hours. It is evident from the urinary excretion
data in chart 13 that none of the other companies’ chloramphenicol
capsules reached the proper degree of excretion as prescribed in the
package insert which accompanies the drug. They all are below the
labeleg limits of 70 to 90 percent.
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It must be emphasized that when a physician prescribes an anti-
biotic to be administered orally, he must assume that the drug will be
absorbed rapidly and thoroughly from the product into the blood
stream. A product which does not meet the above criteria may impair
the recovery of a patient.

In conclusion, it is evident that information obtained by laboratory
and clinical studies is essential in determining the absorption, dosage
range, duration of action, excretion rate, and so forth, of a drug. To put
it another way, a manufacturer should not have the right to simply
copy another company’s package insert for a product which has been
carefully studied in the clinic by tlie originator and then imply that
the two drugs are therapeutically equivalent merely because his prod-
uct meets the minimum U.S.P. and FDA laboratory test requirements.

We believe we have demonstrated that laboratory tests alone which
indicate that certain drugs contain similar chemical ingredients pro-
vide no assurance that these drugs will behave in the same way in the
human body. Thus, we have confirmed what experts have repeatedly
said, that chemical similarity is not necessarily indicative of thera-
peutic equivalency.

Thank you, Mr. Chairman. That concludes my formal statement.

(The charts attached to Dr. Lueck’s supplemental statement
follow:) |
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Senator NerLson. Let me comment on your last statement :

Thus we have confirmed what experts have repeatedly said, that chemical sim-
ilarity is not necessarily indicative of therapeutic equivalency.

I have never heard of anybody saying that it is. The statement is
really, I think, Doctor, quite meaningless. Nobody says that. That is
not the argument. The argument is, as you said earlier, whether or not
in almost all cases, with a rare exception, if USP standards are met,
the drugs are therapeutically equivalent. That is what the issue is.

Now, Parke, Davis, which is the manufacturer of Chloromyecetin, has
had on the Committee on Revisions of the USP, Mr. F. O. Taylor,
from 1950-1960——

Dr. Lurck. Yes, sir.

Senator NeLsown. And Mr. Marina from 1960 to date, is that correct?

Dr. Lueck. Yes, sir.

Senator NeLson. Now, when the USP adopted FDA standards, did
these representatives of Parke, Davis give them the benefit of their
advice as to what standards had to be set in order to produce a thera-
peutically equivalent or effective drug?

Dr. Luzck. I would like to comment on two things, with your per-
mission, Mr. Chairman.

I would like to state for the record that Parke, Davis & Co. feel that
the USP and NF and the FDA antibiotic regulations are the
strongest standards in the world.

Senator Nerson. Every witness from every company has agreed
with that.

Dr. Lueck. I would like to go on to say that this is evidenced by
the distinguished people who have spent their entire careers in Parke,
Davis who have contributed to the USP and NF over the years and
who will continue to do so.

I would like to point out, though, for the chairman, that Chloromy-
cetin or chloramphenicol is an antibiotic, Mr, Chairman, and is there-
fore not covered in the standards in the U.S.P. It is covered in the
antibiotic regulations. The antibiotic regulations cover chlor-
amphenicol.

Senator NeLson. I understand. Correct me if I am wrong about
this: Does not the USP adopt, then, the FDA standards?

Dr. Lueck. No; they generally——

Senator Nerson. Or do they just do nothing about it?

Dr. Lueck. No; they just list the monograph, and in a few mo- .
ments, I will find it. They just list the monograph in the USP and
mention that this is under the antibiotic regulations. So Chloromy-
cetin or chloramphenicol is not controlled by the monograph in the
USP. It is controlled standardwise by the antibiotic regulations.

I would read from, Mr. Chairman, if you please, from the rubric of
the USP on chloramphenicol, page 114:

Chloramphenicol contains not less than 90 percent—
It gives the clinical formula:

It conforms to the regulations of the Federal Food and Drug Administration
concerning antibiotic drugs. See Antibiotics, page 768.
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So it refers entirely to the standards in the antibiotic regulations.

Senator NeLson. In this case, you had both a product patent and a
process patent, is that correct ? ‘

Dr. Lurck. I am sorry, I cannot comment on the process patent with
certainty at the moment.

Senator NeLson. I am reading from the Pink Sheet, April 25, 1966:

Parke, Davis Chairman Harry Loynd at April 19 stockhoiders meeting pre-
dicted another $70 million Chloromycetin year for 1966 despite the expiration
in October of the product patent, the first basic one on the drug. Even after
October, it will be illegal for anyone to manufacture Chloromycetin in the U.S.
A key process patent doesn’t expire until July, 1967.

Is that an accurate statement from the Pink Sheet ?

Dr. Lueck. I would have to presume, Mr. Chairman, that it is an
accurate statement. “ '

Senator NeLsoN. So the record is clear, we have a case here which
does not involve standards set by the U.S. Pharmacopeia at all.

Dr. Lueck. Yes, sir. .

Senator NeLsoN. We have a case here in which the FDA set the
standards under law.

Dr. Lueck. Yes, sir. ‘

Senator NELson. Do you know whether or not your experts from
Parke, Davis were consulted by FDA as to what those standards
ought to be? ‘ ‘

Dr. Lueck. Yes, sir. ?

Senator NerLson. And they agreed with the standards that the FDA
established ?

Dr. Lueck. Well, the normal procedure, Mr. Chairman, was fol-
lowed in the case of Chloromycetin, where the drug was discovered
and researched and our information supplied to the Food and Drug
Administration requesting permission to distribute the product for
certain medicinal needs.

Senator NeLsoN. No; I mean when the patent ran out.

Dr. Lueck. Oh, no; when the patent ran out, there was no com-
munication between Parke, Davis and the Food and Drug Adminis-
tration on changing standards. 5

Senator NeLson. Did the FDA then just adopt the standards that
had been agreed upon between the FDA and Parke, Davis up until
the expiration of the patent? ,

Dr. Lueck. Yes; the same standards that applied before the patent
ran out still applied after the patent ran out. They still prevail.

Senator NeLson. Were the experts in Parke, Davis aware that if
only those standards were met, the drug manufactured by another firm
would not be therapeutically effective? ‘

Dr. Luzck. No, sir; we were not. We were only aware of the thera-
peutic equivalency of our own product.

Senator NeLsoN. Therapeutic effectiveness, you mean?

Dr. Lueck. That is right.

Senator NeLson. Because you did not have any equivalency test.

Dr. Lurck. I am sorry, I used the wrong word. T%ank you for cor-
recting me.

Senator NELsoN. So even the best experts in Parke, Davis that had
been manufacturing this drug on an exclusive basis for 17 years did



2160  COMPETITIVE PROBLEMS IN THE DRUG INDUSTRY

not know that the standards adopted by the FDA would not produce
a therapeutically effective drug.

Dr. Lueck. We are not aware of any laboratory standards, Mr.
Chairman, that will beyond any reasonable doubt, determine the thera-
peutic equivalency or therapeutic effectiveness of the drug. This is the
point in question, that you cannot rely on laboratory standards to do
this job for you. :

Senator Nerson. But you did not know that the standards set would
not do the job? _

Dr. Lurck. No; by means of the standards set in the antibiotic
regulations, plus the care and experience that Parke, Davis & Co.
had with chloramphenicol and Chloromycetin, and based on our clini-
cal experience, we maintained a product of excellent quality throngh
the years. We had in the United States no means or no way of com-
paring Chloromyecetin to another product.

Senator NewLson. I am still getting at the point that your experts
did not know that the standards established were not sufficient to du-
plicate the same therapeutic effectiveness in chloramphenicol that
Parke, Davis produced in theirs; is that correct?

Dr. Lueck. That is correct, and we do not know of any laboratory
standards at this moment, Mr. Chairman, that would provide that
information for Chloromycetin that was not proven in the clinic.

Senator Newsox. There is another rolleall on the Senate floor.

(Short recess.)

Senator NeLsox. I apologize for the interruption.

As T understand your last statement, it was that, in your view, a
company should not be permitted simply to copy the drug of another
company and put it on the market without performing additional
clinical tests.

Dr. Lueck. Mr. Chairman, I could probably clear up a few questions
that you might have by just very briefly reviewing the information
that Parke, Davis & Co. submitted to the Food and Drug Adminis-
tration. I can do that very briefly and this may answer some fo your
questions.

Senator NeLson, Very well.

Dr. Lueck. Back in 1947, 1948, and 1949, when Chloromycetin was
first discovered and researched, of course, Parke, Davis & Co. sub-
mitted to the Food and Drug Administration clinical evidence of its
safety and effectiveness. Tests were adopted at that time by the Food
and Drug Administration to form the basis of a New Drug Applica-
tion. The approval of the New Drug Application was on the basis of
clinical effectiveness and adequate controls to maintain quality of the
product in Parke, Davis’ manufacturing facilities. :

Now, to illustrate further, in 1964, Parke, Davis & Co. changed
the synthetic process for manufacturing Chloromycetin and at that
time, we were requested by the Food and Drug Administration to run
animal tests, human tests, and chemical tests to verify the safety and
efficacy of our product. We did all of these things at extreme lengths
so that Chloromycetin has been of excellent quality at all times
through the years. The controls established for Chloromycetin have
been based on studies in human subjects, that the drug is effective.

Now, in 1966, when the introduction of competitive products to
Chloromycetin was imminent, Parke, Davis & Co. suggested to the
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Food and Drug Administration that before those products entered
distribution in the United States, they, too, should be tested in the
clinie, in human subjects. ‘

So we did correspond with the Food and Drug Administration in
1966 relative to effectiveness of possible competitive products, but
there were no changes made in the specification or the standards for
the antibiotic at that time.

Senator NeLson. If a company licenses another company to produce
its product, does the licensee have to do clinical testing before it can
put the product on the market?

Dr. Lueck. Frequently, yes. ‘

Senator Nerson. Do they always have to?

Dr. Liurck. It would depend upon the situation, what was licensed.
If it were just the license of a procedure, a chemical synthesis, for
example, Mr. Chairman, to be followed, it would be necessary, in our
opinion, to do clinical testing to make certain that the proper controls
were placed on that chemical procedure.

Now, if the company who owned the effective New Drug Applica-
cation produced the product, it could be assumed that they would pro-
duce the same quality product. In other words, if you sold the bulk
chemical to the next company, it could be assumed that clinical test-
ing was not required. But if the chemical process was moved to an-
other operation, conducted by other people, other technicians, then
efficacy should be proven, in our opinion, in human subjects. This is
what Parke, Davis did with Chloromycetin.

Senator NEeLsoN. So that T understand you correctly, you are saying
that if the bulk chemical itself were produced by the licensee holder of
the New Drug Application, the firm who is granted the New Drug
Application, and it licenses company A to produce the product and
furnishes company A with the bulk product, this licensee may produce
the tablet without conducting its own clinical testing?

Dr. Lukck. Noj; I think I misled you slightly. It would not be nec-
essary, in my opinion, to check the quality measures of the synthetic
process. But in my opinion, it would be necessary to check the efficacy
of the product form produced by the licensee if there indeed was any
difference.

Now, I would have to perhaps explain that a little further. The
bulk chemical—suppose it was placed into a capsule with other diluent
materials and so forth, it would be necessary, in my opinion, then, to
perform sufficient clinical trials to prove that that product form, that
capsule, was clinically effective.

Senator NeLson. The present law ¢ :

Dr. Lueck. It is up to the Food and Drug Administration, Mr.
Chairman, to make that decision. .

Senator NuLson. Is it ever the practice for the company that has
been granted the New Drug Application to license other companies
and furnish them with all the information they have concerning the
method of production ? Is that a common practice?

Dr. Lurck. It is my understanding that that has been done. I would
like to remind the chairman that my concern in Parke, Davis & Co.
does not include that area of our business and I am not the most
familiar with it. But it is my understanding that arrangements like
that have been made in the pharmaceutical industry.
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Senator NeLson. Do you have somebody here who can address him-
self to that point?

Dr. LuEck. I think we have members of the panel who can.

Senator NeLso~n. Who here could answer my question ?

Mr. Currer. Mr. Chairman, I do not think we have anyone here who
can answer that question for a variety of companies, but we can cer-
tainly try to get you the answer.

Senator NEeLson. Is there anybody here who can answer it for any
company as to what the law requires, and as to whether it is a practice
that is followed by the industry at all.

Mr. Currer. I think I can answer as to the law, Mr. Chairman.
There is nothing in the Food and Drug law or the patent law that
would prohibit one company from turning all of its manufacturing
and know-how information over to another company. It would then
be up to the Food and Drug Administration, under the law, assuming
the product is a new drug, to determine what evidence would be re-
quired from the second company.

Senator Nerson. Is there any reason at all why, after a patent
has been granted by the public to a company for 17 years, that at
the conclusion of the 17 years, all the processes, methods, and benefits
accumulated by that company from its experience and public pro-
tection for 17 years should not be turned over to the FDA and then
made a matter of public information ?

Mr. Cutrer. Well, I believe all of the company’s processing informa-
tion is turned over to the FDA to the extent the FDA requires it.
And, of course, all of the information that the company was required
to oilii:'sclose in order to obtain the patent is published in the patent
1tself. '

Dr. Liveck. I would like to comment if I may——

Senator NeLsoN. But all the processes, I understand, are not.

Mr. Currer. If it is a process patent—well, there is no proprietary
know-how not subject to patent that is kept by companies, by indi-
vidual companies, each for itself. But the information on which the
patent was granted is, of course, published.

Senator Nersox. What I am getting at is that the testimony re-
peatedly heard from representatives of the industry is that even if
you include the same active ingredients, maybe even if you include
the same inert ingredients, even if you do all kinds of things the
same way chemically, you may not get the same result.

Mr. Cutrer. Right.

Senator NeLson. What I am saying is, as a matter of public policy,
we could pass legislation to require the publication of all relevant
production information. The American people have said, in order
to encourage discovery, research, they will protect the patentable
item in this field for 17 years. I do not have any reason to quarrel with
this policy. I think it has produced some good results.

Now, once the 17-year period has expired and the company is deal-
ing with a product which directly affects the public health, should
not all the information on how they produce the product be made
available to any other company so that any firm, once the patent
period is over, will be able to use the same processes and duplicate
the drug if they wish ?
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Mr. CutLer. You are raising, Mr. Chairman, a fundamental issue
of patent law ; that is whether the information disclosed and published
in the patent is sufficient to confer the monopoly granted by the
patent or whether the inventor should be compelled to disclose a lot
of additional information in order to get his patent.

It is an awfully complicated question and the job of the Patent
Office is to see that the information disclosed is sufficient so that the
benefits of the discovery will become available to the public after
the monopoly period has expired.

Senator NELson. But the argument here is that a particular com-
pany in such a case does some things better than anybody else does
them. All T am saying is that after 17 years of protection, why should
not, for example, the FDA make public ‘all the information on_the
production of that product, and say to a firm, “If you want to produce
this drug, following exactly the procedures followed by X company
that has had 17 years of experience, 17 years to make back its in-
vestment and make a profit, we will furnish you all the production
information, and you can go out on the market without further
clinical testing. If, however, you want to do some additional experi-
menting, maybe to refine the product, try to improve the product,
then you have to do clinical testing because we do not know what the
result may be.” I am just asking, as a matter of policy, why should
not that bethe practice?

Mr. Cutrer. It seems to me it would be a much simpler policy to
require the second company to do the clinical testing. The point we
are trying to make here is that there are some 40 or 50 chloramphenicol
products on the market

Senator NeLson. What kind of products ?

Mr. Cutrer. There are some 40 to 50 chloramphenicol products on
the market today and judging by tests that Parke, Davis has con-
ducted on three of those products in addition to its own clinical tests,
the other products do not come up to the clinical effectiveness of the
Parke, Davis product, Chloromycetin or, indeed, what is in their
own labeling. It would be simple enough to require those companies
to make the tests.

Senator NerLson. We know in this case, assuming your experiments
are correct, that this is a case where the FDA standard is not ade-
quate. I just repeat for the record that we have hundreds of cages
of drugs on the market that meet the FDA or USP standards which
are adequate to produce an effective drug. T am just saying why
should not a company that has had the benefit of the protection of
a patent for 17 years then make public all the information that would
allow another company to exactly duplicate that drug.

Dr. Lueck. I would like to comment briefly in regard to Chloro-
mycetin in answer to your question.

During the 17 years that Parke, Davis Co., was under the patent
rights for Chloromycetin, some more than 14,000 references or articles
appear in the scientific literature on Chloromycetin. The very tests
that we used to gather the information presented here today have been
published by Parke, Davis scientists a number of years ago for anyone
to use. It is our firm belief that the literature contains such information
and the total amount of information that Parke, Davis & Co. has,
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except experience. We cannot give another company experience. And
to gain experience, it is my firm belief that a fundamental thing that
the company must do is clinically compare its product with the stand-
ard that is in existence. In this case, the standard was clearly Chloro-
mycetin. They could either make the product better or at least, they
have to make it at least as good.

Senator NersoN. Of course, you testified a while back that even
though your own experts helped develop the standard that FDA
adopted, they either did not know or did not disclose to the FDA. a
sufficient amount of information to make it possible to produce a drug
that would be therapeutically effective.

Dr. Lueck. No, sir, Mr. Chairman; I wish to correct one point.

Parke, Davis & Co. made available to the Food and Drug Admin-
istration all the information that we have on Chloromycetin and
chloramphenicol. We recommended that clinical testing of the com-
petitive products should be carried out before those products were
allowed to go into distribution.

Senator Nevson. I know you recommended that. But is it not true
that if a company took all your best experience and produced this
tablet, using the same ingredients you do and following your proce-
dures exactly, the company could produce the exact same product.

Dr. Lueck. No, sir; apparently that is not the case with Chloro-

-myecetin, Mr. Chairman.

Senator NELsoN. Has anybody exactly duplicated your tablet? You
do not know what the problem is. It may be that the coating on that
tablet does not dissolve rapidly enough. But, if the manufacturer had
known your formula and followed it exactly, then he would be capable
of producing anything your company can produce, given the infor-
mation, would he not? :

Dr. Lurck. I assume so if they do the proper testing. Yes; if they
research the product——

Senator NeLson. No; if you furnish them all the information.

Dr. Loeck. If we furnish the information and produce the product,
then I would stand behind that product as being similar. If they pro-
duce the product in a different procedure or different facility, even
using the same procedure, then our products such as Chloromycetin,
in our opinion, should be tested for clinical equivalence. As a matter of
fact, we have to reject some of our own material that we manufacture,
Mr. Chairman. We cannot manufacture this product perfectly each
time ourselves.

Senator NeLsoxn. That is correct. Neither would any other company.

Dr. Lueck. That is right.

Senator NeLsoxn. But you are testifying that if the best experts you
have in your company advised any other high quality, brand-name
company as to exactly how you produced a drug, that the other firm
could not duplicate your product? It that what you are saying?

Dr. Lueck. We have a prime example before us to answer that ques-
tion, Mr. Chairman. In my opinion, when Parke, Davis changed the
clinical process to produce Chloromycetin in 1964, we did exhaustive
animal tests, we did exhaustive human tests in subjects with typhoid
fever, comparing the old process with the new process. And we did not
rely only on laboratory tests.
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Mr. Cutier. Senator, the point we are trying to make is that the
second manufacturer may be able to do as well as the first, but that
you cannot prove it is as good as the first: without the chemical testing.
And the fact is that these brands or products are on the market and
that a generic prescription for chloramphenicol might have been filed
with one of these other brands. That is the heart of the matter.

Senator NuLsox. The heart of the matter is, as you know, that every
formulary in America uses drugs which meet USP standards and
then tests them out in the hospitals. They buy generic drugs and they
buy brand names. They do not clinically test them before they use
them and they have had good results with them. o

Mr. Cutier. They often change as a result of their own clinical
experience.

Senator NeLson. Well, anybody might do that, You do it with your
products or anybody else’s product. That is not really the heart of
the argument. ;

Dr. Harry Williams of Emory University, Atlanta, Ga., and Grady
Hospital testified here that—

Prior to 1960, as I said, the hospital administration had watched its drug bill
rise fairly steadily from $183,901 in 1935 to $470,000 in 1959. This rise could not
be accounted for by an increase in prescriptions or patient care. The surveying
drug purchase policies and prescribing habits at the hospital, the new formunary
committee found that, except for a very few old drugs such ag aspirin, drugs
were being ordered by trade names rather than generic names; there were con-
fusing duplications of drugs that had the same therapeutic action and that the
pharmacy was in chaos attempting to keep multiple trade-name equivalents of
the same drug in stock. In addition, the hospital was spending as much as $50,000
yearly for drugs which had no proved useful therapeutic action.

A few examples, many could be cited. The hospital was paying $167 per thou-
sand—these were wholesale costs—for a trade-name cortisone-type drug when
a comparable generic product could be bought for $6 per thousand.

I think this is prednisone, but I am not sure.

Anyway, $167 per thousand versus $6 per thousand.

Senator NeLsoN. Then you did change in your formulary to the comparable
$6 per 1,000 generic drug ; is that correct? ‘

. Dr. WriLL1aAMs. Yes, we did.

Senator NELSON. And have the physicians in the hospital observed any differ-
ence in the therapeutic effect of the $6 per 1,000 versus $167 per 1,000 drug?

Dr. WirLrrams. None whatsoever.

Mr. CurLer. Well, Mr. Chairman, even

Senator NeLsow, Let me finish : ‘

Those of us who had veen vaguely aware that trade named items were more
expensive than non-trade-named items were nonetheless appalled when trade
named items were found, as shown by the examples above, to be in many cases 20
to 30 times as expensive as their generic equivalents. Not 2, 5, or 10 percent more
as might be expected in other areas of commerce, but 2,000 to 3,000 percent more.

Now, the whole record is loaded with testimony from distinguished
doctors who have worked in hospitals which use a formulary. Grady
Hospital did not do clinical tests on this $6 a thousand drug versus
the $167 product. They tested it chemically, if anything, to see if it
met USP standards, they used it, and it worked. We have heard the
same story from other witnesses as well. You would have to eliminate
ahpart of every formulary in America if you were to follow your
theory.
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Mr. Cutter. No, Mr. Chairman. In every one of those formularies
from the Department of Defense on down, the hospital or procuring
agent does not just say, “Give me prednisone, any old prednisone.”

Senator NeLson. Nobody ever says, “Give me any old prednisone,”
certainly.

Mr. Curier. But in this committee, you are advocating that a doctor
say on his prescription any old prednisone.

Senator Nerson. When did this committee say that?

Mr. Correr. Has not the thrust of this committee been that there
should be generic prescribing ?

Senator NeLsow. I think you ought to read the testimony.

Mr. CutLEr. I have, sir.

Senator NELsoN. Then you have not read it carefully. I have never
said at any time, nor has anybody on this committee recommended,
that a doctor prescribe any old prednisone. That is nonsense and you
know it. We suggest that physicians ought to prescribe drugs of high
quality. We suggest a doctor ought to prescribe by generic name and,
if they want a brand name, that they should name the brand in
addition.

The doctors who testified here have said one of the problems in-
volved here is the confusion caused by prescribing by trade name and
not putting the generic name on the label. We had testimony by a very
distinguished doctor here on thalidomide who said that deformed chil-
dren were born because of this poor method of prescribing. You know
this is true.

Nobody suggests prescribing any prednisone. But I would suggest
to you that the Medical Letter tested 22 prednisones. One of them is
Schering’s at $17.90. One of them is Merck’s at $2.20. One of them sells
at 59 cents. Another at 75 cents. The Medical Letter said they are all
equivalent.

Mr. Coreer. They said there was no proof that they are not
equivalent.

Senator Nevson. That is correct.

Mr. Cutrer. Which is a double negative.

Senator NeLsoN. Do you have any proof they are not equivalent?

Mr. Corier. I do not; but you cannot prove a positive by a double
negative.

enator NeLson. If you were a doctor in a hospital, looking at the
medical aspects of prescribing, looking at the cost of running a hos-
pital, on what method would you make the decision that you would use
a drug that costs $17.90 versus Merck’s $2.20 tablet?

Mr. Coureer. If T were satisfied there were two products that were
therapeuticaly substantially equivalent, I would preseribe the cheaper
one.

Senator Nzrson. How would you satisfy yourself on that?

Mr. Cureer. I am a lawyer, but doctors, I understand, do it on the
basis of their experience. When there are hospital formularies or
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Department of Defense formularies, they supplement that by the
laboratory clinical tests of the entire medical organization.

Senator NerLson. In order to make the selection in the first place,
unless they have some clinical evidence to go on, and in many instances
they do not, they go on the assumption that if it meets USP standards
it 1s therapeutically equivalent. That is the testimony before this
committee.

Mr. Curier. The USP says right in its own introduction that meet-
ing USP standards does not assure pharmacological availability,
which, as T understand it, is therapeutic equivalence.

Senator Nevson. Dr. Miller of the USP on page 508 of the hearing
record, part 2 says: ‘

The important point, however, is that not more than a dozen drugs have
presented problems with respect to physiological availability.

Exactly your words.

Thus, to damn the entire Pharmacopeia of some 2,000 drugs for the failure
of a mere handful is unscientific in the extreme.

This is Dr. Miller’s direct, flat refutation of what you have just said.
Mr. CouTrEr. Here is page XVII of the preface of USP:

The term “physiological availability” connotes attribute of the dosage form
of a drug that constitutes a measure of the extent to which the active ingredient
is taken up by the body in a useful form. From a practical standpoint, the at-
tribute is of useful significance only in respect ito the dosage forms intended
for oral administration. Progress has been slow in developing methods to
measure physiological availability that would be suitable for USP use. Con-
sequently, however desirable it is to give assurances of complete ‘availability’
to every patient requiring a USP article, the problem of providing objective
standards and methods remains in the exploratory stage at this time.

Senator NrLson. Nobody argues with that.

Let me quote to you from Dr. Goddard’s testimony._

The problem remains. There is no perfect chemical test to guar-
antee physiological availability. The perfect test is in a human being.
But listen to Dr. Goddard :

I do not think anyone can provide absolute assurance that they are putting '
equivalent combinations for every drug in the marketplace. But by the same
token, I have not seen any good evidence from any firm, large or small, that
their drugs are superior to anybody else’s. I hear the statement made time
and time again. I have challenged firms who have made this statement, show
me evidence that their drugs are superior. .

The assumption when you design a formulary, according to the
testimony before the committee, is that if drugs meet USP standards
they are equivalent. There are a handful of cases where evidence to the
contrary has been shown. You have one of the handful before us,
chloramphenicol, and we are going to get at the question of how careful
your testing was on that drug and the deaths that have been caused by
your product.

Now, Doctor, I understand that your product, Chloromycetin, has
been responsible for deaths resulting from bone marrow disorders, is
that correct ?

81-280 0—68—pt. 6——3
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Dr. Liveck. I do not know in what frame of reference you are phras-
ing the question. If you mean Chloromycetin and all chloramphenicol
products have official labeling approved by the Food and Drug Admin-
istration, required statements on the labeling, that include indications
for use, how to use the product, with warnings, actions, and side effects,
that information is explicitly

Senator NeLsox. Maybe you did not understand the question. I said
I understand that your product, Chloromycetin, has been responsible
for deaths from bone marrow disorders. Is that correct or incorrect ?

Dr. Lugck. I do not know in what reference you are phrasing that
question. I know that Chloromycetin, the Parke, Davis brand of
chloramphenicol——

Senator NeLso~. Has never resulted in any deaths?

Dr. Lueck. No, I did not say that.

Senator NeLson. Maybe I did not put the question correctly.

Some people have died from the administration of Chloromycetin, T
understand. Will you tell me what you know about that?

Dr. Lukck. I understand that Chloromycetin has been alleged to be
related to or associated with some serious side effects, some serious
reactions. Those things are related and detailed in considerable length
in the package information, in the labeling, Mr. Chairman.

Senator NeLson. You say you understand. You really are not sure
that any deaths have resulted from this drug?

Dr. Lurcs. I think that there have been instances where some re-
actions can be related to the use of Chloromycetin.

Senator NeLsoN. Have you ever read the warning that your company
now belatedly puts in its advertising for this drug? Here is an ad from
the Journal of the American Medical Asso¢iation, February 20, 1967 :

Warning: Serious and even fatal blood dyscrasias aplastic anemia, hypo-
plastic anemia—

And so forth—

are known to occur after the administration of chloramphenicol.

‘Were you aware of that?

Dr. Lueck. Yes, sir. _

Senator NeLsoN. That was my question, Doctor : Do you know of any
cases of fatal side effects occurring after the administration of
Chloromycetin ?

Dr. Luxck. I was attemping to respond to your question by referring
to this warning statement in the labeling, which is precisely identical
to that in the advertising. I am sorry if I misled you.

Senator NeLson. You did not mislead me. You are aware, then, that
deaths have occurred in this case ? ‘

Dr. Liueck. Absolutely.

Senator NeLsoN. What has Parke, Davis done about quality control
to overcome that problem ?

Dr. Lueck. I would like to state, Mr. Chairman, that Chloromyecetin,
like many other drugs, is a very potent drug. As the packaging infor-
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mation, the labeling information, indicates, it is to be used in serious
infections. In that regard, it is no different from many other drugs,
and in many instances, safer than other drugs. The physician, every
time he prescribes, must balance the risk of the bad against the risk of
the good.

Senator NeLson. You are saying that nothing done about quality
control can affect the inherent danger of this drug, is that what you
aresaying? : ‘

Dr. Lueck. So far as I know, that statement is correct.

But in the case of the example we have before the committee today,
Mr. Chairman, another point that can come into play is that a sub-
potent therapeutic product can endanger the life of the patient by not
treating the disease properly for which the drug is being administered.

Senator NerLson. 1 do not think there is any question about that. Are
there any cases you know about of deaths resulting from the drug not
being physiologically available?

Dr. Lueck. Not that I know of. ‘

Senator NeLson. But we do have cases of deaths occurring where it
was physiologically available? ‘

Dr. Lukck. Yes; it is true of penicillin, true of streptomycin, true
of a number of our famous drugs. ‘

T would like to review very briefly for the chairman the fact that
Chloromyecetin, at the request of the Food and Drug Administration,
was reviewed in 1952 by the National Research Council and reviewed
again in 1960 by that same body in terms of its safety and effectiveness.

Senator NeLson. By what council ?

Dr. Lueck. The National Research Council.

. Seng,tor NEeLson. What is the membership of the council, do you
tnow ?

Dr. Lioeck. Just a moment, please.

Senator NeLson. You can furnish it for the record.

Dr. Lueck. The consultants used in preparing the opinion of the
National Research Council were, in our opinion, among the great of
our time in medicine. They include Dr. Cluff——

Senator NeLsoN. How many, Doctor? What organizations are repre-
sented is what I was getting at ?

Isthat along list ? ‘ ‘

Dr. Lueck. Not too long. Drs. Connelly, Damashek, Dowling,
Elbert, Finch, Finland, Keefer, Moore, Smadel, Spink, Wintrobe, and
the Chairman, Dr. Cannan. ‘ .

Senator NELsoN. Are they representative of various organizations,
or just simply \

Mr. Correr. Mr. Chairman, this is a branch of the National Acad-

“emy of Sciences. ‘

Senator NeLsoN. Would you submit for the record their identifica-
tion? Otherwise, one reading the record would not know who these
physicians are.
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Mr. CuTier. These are the leading medical authorities of the coun-
try in the National Academy of Sciences.

Senator NeLson. Go ahead.

Dr. Lueck. The National Academy of Sciences is recognized as the
highest ranking scientific body in the United States.

It might be of interest, Mr. Chairman, to note that it operates under
Government funds.

Now, the National Research Council has responded, as I said, on
two occasions to inquiries from the Food and Drug Administration
as to the place of Chloromycetin in the therapeutic armementarium of
physicians.

I might quote, on January 11, 1961, the Chairman of the Division
of Medical Sciences of the National Research Council replied by letter
and among other things, he commented as follows:

Chloramphenicol is considered to be a valuable drug that should remain on
the market. In fact in certain infections, it is a drug of choice. The newer anti-
biotics that have appeared on the market since chloramphenicol was last evalu-
ated by the National Academy of Science’s National Research Council in 1952
can’t replace satisfactorily in all cases.

Point 2, and I quote further:

A restriction of the usage of chloramphenicol to hospitalized patients is not
deemed to be indicated. * * *

3. A knowledge of the untoward side effects that may occur with this drug
should be adequately known to all prescribers. The information should be dis-
seminated as a warning on the drug label and elaborated in an enclosure in the
drug package. Beyond this, there is need for the continuing education of the
physician through the media of medical meetings and the medical literature.
This, of course, is a responsibility of the leaders of medicine and not of the FDA.

Point 6. Almost, if not all, potent therapeutic agents cause some undesirable
side effects. Therefore, it should be pointed out that chloramphenicol is not the
only antibiotic that may cause unfavorable reactions of a serious and sometimes
fatal nature.

In addition to the National Research Council review, the Food and
Drug Administration in 1957 published comparative data of side
effects comparing various antibiotics.

Now, Mr. Chairman, let us look at this article in this publication,
and let us look at the potential dangers of chloramphenicol in true
perspective; in other words, comparing it to other anti-infective agents
or other antibiotics. Let us take a look at disabling and death-dealing
reactions that may occur with the other antibiotics. The last significant
and overall review of severe reactions to antibiotics was communicated
to the medical literature by personnel of the FDA in 1957. Now, it
consisted of a nationwide study, including more than 800 hospitals and
interviews with 1,600 physicians, and uncovered 1,070 severe antibiotic
reactions that were life-threatening.

Senator Nevson. Any deathsin that list? ‘ )

Dr. Lueck. Yes. In a paper published in Antibiotic Medicine and
Clinical Therapeutics, 1957, these authors brought out the fact that
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penicillin was found to produce the greatest number and the most
severe reactions of all antibiotics presently available.

Mr. Goroox. This was when ?

Dr. Lueck. 1957.

* Mr. Goroon. And when did Chloromycetin appear on the market?

Dr. Lueck. 1949.

Further, in order of their frequency, the life-threatening reactions
to antibiotics are anaphylactoid shock, super-infections, severe skin
reactions, blood dyscrasias and anguineurotic edema, with respiratory-
tract involvement. Please note, Mr. Chairman, that blood dyscrasias—
which can be related to chloramphenicol therapy are—next to the last
on the list of life-threatening reactions. ’

These authors further noted that the tetracyclines account for most
of the cases of super-infections.

Mr. QGORDON. Ezxcuse me, sir. What was the date of that particular
report? ‘

Dr. Lueck. The specific date I don’t know. It was 1957.

Mr. Gorbon. Are you aware of the fact, however, that the risk at
that time was considered to be considerably less than it is today ? For
example, I think the risk at that time was considered to be one in
800,000. A recent report to the California State Assembly and Senate
by the California Medical Association and the State Department of
Public Health, has revealed that the risk, on the basis of an average
dose of 7.5 grams, is 1 in 24,000. ‘

Dr. Lueck. Mr. Gordon, with your permission, I would like to com-
ment on the California report and I will finish my brief review of the
1957 FDA publication in just a moment. Then I would go on to the
California report.

Mr. Goroon. But isn’t it correct that considerably more is known
today about the effects of chloramphenicol than was known, say,
12 or 18 years ago ? Is that not correct?

Dr. Loeck. I do not know that we have a higher incidence of side
effects now than we had in 1957. I will treat that subject in a moment,
Mr. Gordon.

But at any rate, the 1957——

Mr. Goroon. Could you answer my question, Doctor ?

Dr. Liveck. I am sorry.

Mr. Gorbon. I asked the question: Is it not correct that we know
considerably more today about the side effects and dangers of
chloramphenicol than we did say 12 or 13 years ago when that par-
ticular report was written?

Dr. Lueck. No, sir; I do not believe we do.

Mr. Goroon. You do not believe we know any more today than we
did at that time? :

Dr. Lueck. I do not believe we know any more. The California
report is largely the same as the National Research Council report.
The recommendations are largely the same.
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Mr. GorpoN. When was the National Research Council report
written ?

Dr. Lueck. 1961.

Mr. Goroon. That was how many years ago?

Dr. Lioeck. The California report suggests that the occurrence of
I think aplastic anemia may be one in 24,000 to one in 40,000, and we
are not going to argue with that figure.

Mr. Goroon. They also give the figure: one in 24,200.

Dr. Loeck. That is what I thought I was trying to quote. I am
trying to quote from memory now, Mr. Gordon. T thought they quoted
one to 24,000 or 40,000.

Mr. Goroon. Now, I want to get your answer absolutely clear in
my mind. You say that we do not know any more today about the side
effects and risks involved in the use of chloramphenicol than we did
12 or 13 years ago?

Dr. Lurck. Mr. Gordon, in my opinion, we do not.

Mr. Gorpon. Thank you, very much.

Dr. Lurck. But I am not a medical person and I am not qualified in
all of these areas, obviously. I am qualified, however, to read a report
which is published on the drug, so that is what T am doing.

Senator NELson. So the record might be clear on that point, is there
anyone here who is qualified to answer that question, one of the
doctors? Do we know any more today about the side effects than we
did 10 years ago?

Dr. Scueere. I am president of Warner-Lambert Research Institute.

‘We know more in the sense that there has been a longer experience.
However, no new side effects have developed in the course of time. We
know no more about this phenomenon which is in the patient who
reacts to this particular drug, or even the sensitivity phenomenon
that occurs in people who become sensitive to penicillin and have
severe reactions and of even deaths. In a sense, we do not know any
more. There has been a lot of experience. I do not think there has been
any medical data that has turned up that suggests that the population
at large has within it more susceptibility of having this idiosyncracy
which leads them under treatment by this drug to develop aplastic
anemia.

Mr. Goroon. You knew that 8 or 10 years ago?

Dr. Scarere. Yes. It was not known in the beginning. It was learned
after the product was marketed. It continues. But I doubt that the
incidence is higher now in the population—that is, the potential of
this is any higher now than it was then.
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Mr. Goroon. You mean the incidence per 1,000 treated ? .

Dr. ScueeLe. That is right, but I mean the idiosyncrasy within the
patients themselves to have this happen if he is given the drug.

Mr. GorboN. So that the record may be clear, then, you have ac-
cumulated additional information; but do I understand you to say
that you do not have any more information about side effects now
than you had 10 or 12 yearsago?

Dr. Scueeie. That is correct, and the physician who uses it does
it on the basis that the disease he is treating, the risk—that is, the
need for the drug is greater than the hazard as far as he is con-
cerned in prescribing the drug.

Mr. CutLer. Mr. Chairman, you might want to have the record
show that Dr. Scheele is the former Surgeon General in the United
States and not without experience in this.

Dr. ScuerLE. I helped gather some of the data for the FDA some
years ago.

Senator Nerson. The record will show that because I saw the re-
porter writing it down. ‘

I would like to ask you a question about something that puzzles
me.

You were aware of the occurrence of serious blood dyscrasias, even
fatal blood dyscrasias 5 or 10 yearsago.

Your ad in 1960, an ad in the Antibiotics and Chemotherapy maga-
zine, was a one page ad that we will submit for the record which
says: “True broad-spectrum coverage, proved clinical efficacy, Chloro-
mycetin, outstandingly effective against a wide range of pathogens,”
and so forth. It compares various other antibiotics A, B, C, versus
Chloromycetin.

Then the written legend is: “Chloromycetin is a potent therapeutic
agent and, because certain blood dyscrasias have been associated with
its administration, it should not be used indiscriminately or for minor
-infections. Furthermore, as with certain other drugs, adequate blood
studies should be made when the patient requires prolonged or in-
termittent therapy.”

There is nothing here that would scare anybody. Your claim was
for a potent therapeutic agent and because certain blood dyscrasias
had been associated with its administration, you simply said that the
drug should not be used indiscriminately. '

(The advertisement follows:)
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[From Antibiotics and Chemotherapy magazine, April 19601

True broad-spectrum coverage...
proved clinical efficacy

 CHLOROMYCETIN

OUTSTANDINGLY EFFECTIVE AGAINST A WIDE RANGE OF PATHOGENS

IN VITRO SENSITIVITY OF GRAM-POSITIVE ORGANISMS TO CHLOROMYCETIN AND
TO THREE OTHER BROAD-SPECTRUM ANTIBIOTICS *

CHLOROMYCETIN (254 strains) 89%

IN VITRO SENSITIVITY OF GRAM-NEGATIVE ORGANISMS TO CHLOROMYCETIN AMS
TO THREE OTHER BROAD-SPECTRUM ANTIBIOTICS *

CHLOROMYCETIN (244 strains) 62%

ANTIBIOTIC A (245 strains) 46%

ANTIBIOTIC B (237 strains) 55%

ANTIBIOTIC C (236 strains) 50%

*Adapted from Leming, B. ., Jr., & Flanigan, C.., Jr., in Welch, H., & Marti-Ibaiics, F.: ‘Antibiotics Annual 1938-1959, New Yort,
Medical Encyclopedia, Inc., 1959, p. 414.

CHLOROMYCETIN (chloramphenicol, Parke-Davis) is available in various forms, including
Kapseals™ of 250 mg., in bottles of 16 and 100.

CHLOROMYCETIN is a potent therapeutic agent and, because certain blood dyscrasias have been
associated with its administration, it should not be used indiscriminately or for minor infec-
tions. Furthermore, as with certain other drugs, adequate blood studics should be made when
the paticnt requires prolonged or intermittent therapy. o

| PARke-pavis | PARKE, DAVIS & COMPANY - ETRoIT 32, MICHIEAN
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Senator NerLson. Now, on February 20, 1967 the Journal of the
American Medical Association ran an ad which we will print in the
record. I shall not read all of the fine print. It reads:

Because of its wide antibacterial spectrum and its ability to diffuse into
infective foci, Chloromycetin may be of value in the treatment of selected
severe respiratory tract infections due to susceptible microorganisms.

And so on, Then it gets down to the boxed -in section here. I will
read part of the warning:

Warning: Serious and even fatal blood dyscrasias (aplastic anemia, hypo-
plastic anemia, thrombocytopenia, granulocytopenia) are known to occur after
the administration of chloramphenicol. Blood dyscrasias have occurred after
both short-term and prolonged therapy with this drug. Bearing in mind the
possibility that such reactions may occur, chloramphenicol should be used only
for serious infections caused by organisms which are susceptible to its anti-
bacterial effects.

(The advertisement follows:)
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[From Journal of the American Medical Association, Feb. 20, 1967]

\‘\' when it counts...

Ghloromycetin’

(chloramphenicol)

PARKE.DAVIS
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Precaulions and Side Etfects: Untoward reactions in man are
infrequent; however, they have been reported with both
short-term and prolonged administration of the drug. Among
the reactions reported are blood dyscrasias as mentioned in
the warning. When, during the course of therapy, blood
counts show unusuat wh-ch may be

the drug such as. b
cylopenia. therapy with chloramphemcol should be discon-
tinued. Also reported are certain gastrointestinal reactions
resutling in glossitis and stomatitis, which are indications to
stop the drug. On rare occasions. superimposed inlection by
Candida aibicans may produce widespread oral lesions of the
thrush type. Diarrhea and irritation of perianal tissues have
been reported. Pseudomembranous enterocolitis has been
reporied in a few palients. Hypersensitivity reactions
manifested by angioneurolic edema and vesicular and
maculopapular types of dermatitis have been reported in
chloramphenicol-sensitive patients. Urticaria and vesicular
lesions have been observed. They are usually mild in characler
and ordinarily subside promptly upon cessation of treatment.

Febrile reactions have been reported.

A reaclion of the Jarisch-Herxheimer type has been reported
foltowing therapy in syphilis, bruceilosis, and typhoid tever.
Typhoid fever panenls have exhibited a “shock-type reaction”

COMPETITIVE PROBLEMS IN THE DRUG INDUSTRY

may be indicated
in certain severe
respiratory infections

Because of its wide antibacterial spectrum and its ability to diffuse
into intective loci, CHLOROMYCETIN may be of value in the treat-
ment of selected severe respiralosy tract infechions due to suscep-
tible microorganisms. However, as with any antibacterial agent, the
administration of CHLOROMYCETIN must be adjunctive to the over
all therapeutic approach to this family of diseases. Appropriately
treated, good resulls can be expec(ed m baclenal pneumoma and

. in bacterial and
bronchitis: all of which are severe dlsordcvs often chronic and
diflicult to eradicate.

The decision to choose CHLOROMYCETIN from among a group of
antibiotics suggested by in vitro studies to be potentially effective
against a specific respiratory tract pathogen(s) should be guided by
severity of infection, relative susceptibility of the pathogen(s) 10 the
various antibacterial drugs, relative efficacy of the various drugs in

this family of intections, and the important additi con- ized by ci ¥ collapse atlributed to sudden
tained in the “warning box.” release of ing optic
and peri it mild dep . “dazed
Patients with respiratory tract infections usually become atebrile in feelings.” internal ia. mental ion, and
1810 72 hours on doses; clearing delirium have been reported. Symptoms of peripheral neufitis
may be slower. or decreased visual acuity call for prompt withdrawal of the
fungal, and disease as a cause of persist- antibiotic and the possible use of large doses of oral or

parenteral vitamin 8 complex. When prolonged high dosage
is necessary. toxnc s;de e"ec!s may occur which call lor
dosage or of

therapy: Adults and children with impaired liver or kidney
function, or both. may retain excessive amounis of the drug.
insuch . dosages should be adjusied accordingly.

Toxic reactions, the signs and symptoms of which have been
referred to as the “gray syndrome.” with some latalities,
have resulted from high concentrations of the drug in the
premature and newborn age groups. One case of “gray
syndrome™ has been reporied in an infant born to a mother
having recelved chloramphenicol during 1abor. The following
the clinical and 1y studies that have
been made on these patients: {1) In most cases therapy with
had been instit within the first 48 hours.
of life. (2) Symptoms first appeared after 3 to 4 days of
conlmued treatment with hugh doses of chloramphenicol.
(3) The in the ing order: (a) abdom-

ing respiratory disease should be ruled out by appropriate means.

Chloromycetin

Detailed information, including indications and dosage, appears in
the package inserts of CHLOROMYCETIN products for systemic use.
Consultihe appropriate package insert.

Warning: Serious and even fatal blood dyscrasuas {aplastic
anemia. anemia,

inal dustenhon with or w-lhoul emesis; (b} progressive palhd

topenia) are known to occur after the admlmsuahon of

Blood have after both
short-term and prolonged therapy with this drug. Bearing in
mind the possibility that such reactions may occur, chlor-
amphemcol should be used only {or serious intections caused

Chlovamphemcol should not be used when other less poten-
tialty dangerous agents will be effective. It must not be used
in the treatment of trivial infections such as colds, influenza,
or infeclions of the throat; or as a prophylactic agent to pre-
vent bacterial infections.

Precautions: It is essential that adequate blood studies be
made during treatment with the drug. While blood studies may

which are ible to its antil ial effects.

s (e} collapse,
by uregular respiration: and (d) dea\h w-!hm afew hours of
onset of these symp ot
from onset to exitus was accelera(ed wilh higher dose
schedules. (5) Frehmmary blood serum level sludles revealed
high of after
repeated doses. (6) Termvnailon of therapy upon early
of the

reversed the process with complete recovery. N
Precautions: See “warning box" for precautions.

The use of this anlrb:ohc as wuh other anhbuoucs may result
inan
Iungn Conslam obsevvanon of lhe patient i is essential. It new

detect early peripheral blood changes such as ia or
granulocylopenia, before they become irreversible, such
studies cannot be relied on to detect bone marrow depression
prior to development of aplastic anemia.

CHLOROMYCETIN, an antibiotic havmg lherapeuuc activity against
with the

a wide variety of

caused by appear
during therapy, the drug should be discontinued and appro-
priate measures should be taken.

Monitoring of liver and kidney function should be accom-
plished during therapy in patients with existing liver or
kidney disease.

inthe "warning box" above, be used only in cenaun

Ci ni
with a history of previous sensitivity !eachon toit.

1t must not be used in the treatment of trivial infections such as colds,

influenza, or infections of the throat: or as a prophylactic agent to
prevent bacterial infections.

CHLOROMYCETIN is available in a variely of forms
- 01 250 mg. [

PARKE-DAVIS
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Senator NeLson. How do you explain that you knew how serious
these effects could be 10 years ago and yet in 1960, you were running
an ad that did not call this sharply to the attention of the doctor, but
then suddenly, 7 years later, you are running this ad 9

Dr. Lioeck. Mr. Chairman, I would like to comment on the fact that
since 1952, every ad, every advertisement that has appeared on Chloro-
mycetin, has first been reviewed with the Food and Drug Administra-
tion before that ad was ever submitted for publication in any journal.

Senator NELson. I am prepared to indict the FDA along with your
company for that.

Dr. Lueck. This was the opinion, the combined opinion, apparently,
of the experts in Parke, Davis, the experts in the Food and Drug Ad-
ministration, that adequate warning was included in those ads and
in the labeling at any given time. We have diligently worked with the
Food and Drug Administration and disseminated the information to
the best of our ability on any changes or improvements in that labeling
through the years. And to carry the message to the physician, Mr.
Chairman, each and every time.

Senator NELsoN. Do you really mean to tell me, Doctor, that you
think this first ad says the same thing as the second ad ? Do you really
mean to say that?

Dr. Lueck. T am not saying that they say the same thing.

Senator NeLson. Do they give the same warning ?

Dr. Lueck. Yes; I think they give the essential warning.

Senator NeLson. Let’s read it again. I think that this is preposterous.

Mr. Curter. Mr. Chairman, I hope I will not sound impertinent,
but may I ask what this has to do with the evidence Dr. Lueck has
submitted with regard to the evidences of differences of therapeutic
brands?

Senator NELsoN. I can give you several answers, but I will give you
one that ought to satisfy you. If quality control is important, and I
think it is as important as you say it is in the production of drugs
for the marketplace, quality control of advertising is just as important.

It does not do any good to have good quality control so the drug
will do exactly what you expect it to do and then be outright dis-
honest about what it will do. I think quality control in advertising
is as important as quality control in the production of a drug. That
is exactly what I am getting at.

Now, I will read the two ads again. I will let the public judge this
one. You tell me if they both tell the doctor the same thing, and I
am going to ask the doctors who testify what their opinion is. We
will put into this record the opinion of distinguished doctors on this
question. And, if you want me to, you can select a number of doctors
to appear on this question. '

The testimony has been that you knew as much about the dangers of
this drug 10 years ago as you know now, and your ad stated in April
1960:

Chloromycetin is a potent therapeutic agent and, because certain blood
dyscrasias have been associated with its administration, it should not be used
indiscriminately or for minor infections. Furthermore, as with certain other
drugs, adequate blood studies should be made if the patient requires prolonged
or intermittent therapy.

If the doctor reads that, is there anything in there to alert him that
there have been deaths indirectly attributed to this drug?



COMPETITIVE PROBLEMS IN THE DRUG INDUSTRY 2179

If you knew 10 years ago what you know today, why, in 1967, do you
have a severe warning boxed in heavy print:

Warning: Serious and even fatal blood dyscrasias (aplastic anemia, hypo-
plastic anemia, thrombocytopenia—

And so forth—

are known to occur after the administration of chloramphenicol. Blood dyscrasias
have occured after both short-term and prolonged therapy with this drug. Bear-
ing in mind the possibility that such reactions may occur, chloramphenicol
should be used only for serious infections caused by organisms which are sus-
ceptible to its antibacterial effects.

Do you consider these to be equivalent warnings?

Dr. Lurck. The second warning is an exact duplicate of the package
insert and, in my opinion, would be considered a stronger warning,
Mr. Chairman.

Senator Nevsox. I bless you for that.

Dr. Loeck. I would like to repeat that all of the ads on Chloromyce-
tin were reviewed by Parke, Davis & Co. with the Food and Drug
Administration since 1952 before they were published or submitted to
a journal or any advertising media.

Also, I would like to—— :

Senator NeLson. Let me say at this point, if I may, that I do not
have any higher opinion of the FDA’s judgment in permitting this
kind of advertising then than I do of the company’s running this ad.
I do not think it protects you any to come up and say the FDA ap-
proved of a lousy ad. Most of the industry is attacking the FDA
most of the time, anyway.

Dr. Loeck. Well, I think if Parke, Davis & Co. had improper ads,
we would have been cited by the Food and Drug Administration, as
some people have, and we have not. So our advertising of all our
products——-

Senator NeLson. I am sorry, I have another vote. It is 12 :45. Why not
take 45 minutes for a long lunch ?

(Whereupon, at 1:45 p.n., the hearing was recessed, to reconvene
at 1: 30 p.m., this same day.)

AFTERNOON SESSION:

Senator NeLso~. Doctor, would you resume?

STATEMENT OF DR. LESLIE M. LUECK ET AL.—Resumed

Dr. Lueck. So, Mr. Chairman, I think our advertising of all our
products has been much in order with the keeping of the day aund
regulatory requirements appropriate to advertising the product and to
inform the advertising. ‘

Senator NeLson. Well, my questions have been directed at the prop-
osition that the evidence was available several years-ago that there
were some major serious side effects, and that the ads did not indicate
it. For example, there had already been known deaths—I think that
is indisput-ab{)e—by 1954. . ‘

The National Research Council in 1952 made statements which were
brought to the attention of the industry and Parke, Davis, in particu-
lar. You read some of the conclusions of the Council, one of which
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was that certain cases of serious blood dyscrasias had been associated
with chloramphenicol—that was 1952—and still an ad in the General
Practitioner, in March 1954, did not mention this fact.

Do you have a copy of that? This ad only said in 1954 that:

Since its introduction over four years ago, Chloromycetin has been used by
physicians in practically every country of the world. More than eleven million
patients have been treated with this important antibiotic, truly one of the
world’s outstanding therapeutie agents.

That is all that is there.

How do you explain that at that stage, even 2 years after the Na-
tional Research Council’s statement about side effects that there is no
warning at all in the ad ?

Dr. Lueck. Mr. Chairman, I would like to point out that the warn-
ings and so forth on Chloromyeetin were introduced into the official
labeling and were delivered to practicing physicians by Parke, Davis
and Co., following the first report from the National Research Council.

Senator Nersox. I did not. follow that. What about the physicians?

Dr. Lueck. That the physicians, a major attempt was made to in-
form the physicians of the information then included in a warning
statement on Chloromycetin and it is our firm belief

Senator NErson. In what way were the physicians informed ?

Dr. Liveck. Both by letters to the physicians

Senator NeLson. Every physician in the United States received
a letter?

Dr. Lueck. Yes.

Senator NeLsox. That was at the direction of the FDA ?

Dr. Lurck. With the cooperation of the FDA.

Senator NELson. Well, was it at their direction ? Did they order it?

Dr. Lueck. I do not know whether they ordered it or not. It would
not have made any difference to Parke, Davis whether they had
ordered it or not. It is a means of communicating this information.

Senator NeLsoN..Do you have a copy of the information you sent.?

Dr. Lueck. Just a moment, please,

I have a copy of the letters that were sent to physicians in the
country. I would be happy to submit it to the chairman for the
record if he pleases.

Senator NeLson. Do you have the date of the letter?

Dr. Lueck. It will be all on the letter.

Senator NeLsonN. You do not know the date? '

. Dr. Lueck. Just a moment. I think I can remember some of th
etter.

Mr. Chairman, there are three letters and the different letters are
required for this purpose: One went to the medical profession, one
went to the osteopathic profession, and the third to the pharmaceutical
profession. The letters are dated February 15, 1961. They include a
letter with the current package insert.

Senator Nerson. A letter and what?

Dr. Louecr. And the package insert, the official labeling.

Senator Nerson. That was in 1961%

Dr. Lueck. That is February 15, 1961.

Senator Nerson. Those letters will be printed in the record.

(The material referred to follows:)
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RESEARCH LABORATORIES

2800 PLYMOUTH ROAD

ANN ARBOR, MICHIGAN
NORMANDY 3-7588

OFFICK OF DIRECTOR .
DEPARTMENT OF CLINICAL INVESTIGATION

February 165, 1961

To the Medical Profession:

The enolosed copies of reéently revised package
inserts required by new regulétions of the Food and
Drug A&ministrafion will aoodmpany all oral and‘
parenteral Chloromycetin products. This is our'means
of promptly placing this information into your hands.
‘These inserts provide the latest essential information
regarding warnings, pfeoautions, indiocations and

dosage for the proper use of this antibiotio.

Sinoerely yours,

el g, 25,

Direotor, .
.- Department of Olinioal.
Invest1gation 5

Enclosures
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(Chloramphenicol Succinate, Parke, Davis & Company)
(Chloramphenicol, Parke, Davis & Company)

WARNING
Serious and eren fatal blood dyscrasias
{ hypop anemia,
thr a) are

ia, gra: peni

known to occur after the administration
of chloramphenicol. Blood dyscrasias
hatre occurred after short term and with
prolonged therapy with this drug. Bear-
1ing in mind the possibility that such re-
actions, may occur, chloramphenicol
skould be used only for serious infections
caused by organisms which are suscepti-
le 10 its antibacterial eflects. Chloram-
phenicol should not be used when other
less potentially dangerous agents will
be efectire, or in the treatment of trivial
infections such as colds, influenza. rviral
infections of the tkroat, or as a pro-
phylactic agent.

Precautions: It is essential that ade-
quate blood studies be made during treat-
ment with the drug. While bloo¢ studies
may detect early peripheral blood changes
such as Ieul:agem’a or granulocytopenia,
before they become irrerersible, such
studies cannot be relied upon to detect
bone marrow depression prior to derelop-
ment of aplastic anemia.

Chloramphenicol is a broad-spectrum
antibiotic which clinical experience has
shown to have specific therapeutic activity
against a wide variety of organisms. Its
activity was demonstrated initially in cul-
ture filtrates from a species of soil organism
collected in Venezuela, later designated as
Streptomyces renezuelae. The antibiotic was
subsequently isolated from culture fiitrates,
identified chemically, and later synthe-
sized.

Experimental development of bacterial
resistance to chloramphenicol by staphylo-
cocci in ritro occurs comparatively slowly
and only to a moderate degree. Strains of
decreased susceptibility to chlorampheni-
col are relatively short-lived both in ritro
and in man. In a survey of experimental
and clinical experiences on susceptibility of
staphylococci to chloramphenicol, it was
found that the incidence of chlorampheni-
col-resistant staphylococci appears unre-
lated to frequency or to intensity of use of
this antibiotic. Development of resistance
to chloramphenicol can be regarded as
minimal for staphylococet and many other
species of bacteria.

ANTIMICROBIAL AND PHARMA-
COLOGICAL PROPERTIES OF
CHLORAMPHENICOL
Chloramphenicol injected intravenously is

readily distributed throughout the circu-
lating blood. Peak blood concentrations

will be dependent upon the rapidity of in-
jection. After conditions of equilibrium
with body fluids and tissues obtain, ap-
proximately 50 per cent reduction in blood
concentrations will occur in the ensuing 3
to 4 hour period.

Chloromycetin Intramuscular (Steri-
Vial 65) injected intramuscularly behaves
as a repository material. Peak blood levels
will occur much later, will not be as high,
and persist for a longer period than those
seen after intravenous injection or oral
administration. Older children and adults,
i.e. those patients who have mature enzyme
systems, conjugate and eliminate chlor-
amphenicol rapidly and attain lower
blood levels than with other forms of
administration. Premature and newborn

infants show reduced ability to conjugate . -

and eliminate chioramphenicol and in gen-
eral will achieve blood levels much higher
and of considerably longer duration than
will older children or adults.

Chloromycetin Succinate (the sodium
salt of the succinic acid ester of chloram-
phenicol) requires conversion to - free
chloramphenicol before exhibiting marked
antimicrobial activity. When given intra-
venously its distribution is approximately
the same as that of intravenous chloram-
phenicol (Ampouie 258); however, it re-
quires some time before conversion to the
effective free form. Intramuscular injection
is followed by rapid conversion, and peak
blood levels occur approximately 2 hours
following injection.

Chloramphenicol diffuses rapidly, but its
distribution is not orm. Highest con-
centrations are found in liver and kidney,
and lowest concentrations are found in
brain and cerebrospinal fluid. Chioram-
phenicol enters cerebrospinal fluid even in
the absence of me: inflammation,
appearing in concentrations about half that
found in the blood. This antiblotic has also
been reported to occur in ple and in
ascitic fluids, saliva, and in milk, and it
diffuses readily into all parts of the eye.
‘Transport across the placental barrier
occurs, with somewhat lower concentration
in cord blood of newborn infants than in
maternal blood.

Seventy to ninety per cent of a single
oral dose of 50 mg. of chloramphenicol 18
excreted in 24 hours in the urine of human
subjects, with 5 to 10 per cent as free
chlogamphenicol and the remainder as
microbiologically inactive metabolites,
principally the conjugate with glucuronic
acid. Since the glucuronide is exci
rapidly, most nitro compounds in the blood
are in the form of free chloramphenicol.De-
spite the small proportion of unch:
drug excreted in the urine, concentrations
therein are relatively high, amounting to
several hun meg./ml./24 hours in
patients receiving 50 mg./kga..{day. Small
amounts of active drug are also found in
blle and in feces. The disposition of the
drug given by parenteral routes is similar.
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PiODUCI'S FOR PARENTERAL USE
AND
DOSAGE RECOMMENDATIONS

CHLOROMYCETIN SUCCINATE
{Steri.Vial No. 57)

This 15 the preferred and the only suit~
able parenteral product form for intra-
g:s\ésculx.r intravenous, and subcutaneous

‘The powder in the Steri-Vial is prepared
for injection by the addition of an agueous
diluent such as Water for Injection or 5%
Dextrose Infection. Aithough Chloromyce-
tin is highly the rate of
.;ol\mon is somewhat slower in the more
highly concentrated solutions. Gentle shak-
ng of the vial hastens solutlon The follow-
ng dilution table may be as a guide
'or preparing solutlons for lnjectlon

DILUTION TABLE

Strength of .
Volume of
Solution Diluent
% mg. per cc. Required
40 400 2 -cc.
25 250 3.8 cc.
10 100 11 ce.

Adults—dose recommendations: For
most infections due to susceptible organ-
isms, adults should receive 50 mg./kg./day.
Patients with infections due to [ess suscep-
tible organisms often require 100 mg./kg./
day. Severe infections may require even
higher doses. In either case, this should be
divided into 4 doses at 6-hour intervals.
Note carefully the dosage table below.

DOSAGE TABLE

slredmayrequlredo-geupooloomx

kg./day. However, dosage should be

duced to 50 mg. y 48 s00n as clinical
response OCCurs. nged hig]
d ] y toxic 3
effects may in this event dosage
should be lmmedmtel reduced or discon-

tlnued Chloromyceun Succinate may be

intr 1y, intraven-
usl subcutaneously, as above and
should be divided mw doses at 6-hour
intervals.

Premature and Newborn Infants—
dose recommendations: Chloromycetin
Succinate may be used in an initial dose of
25 mg./kg. followed by 25 mg./kg./day in
3 equal doses at 8-hour intervals which
produces 'and maintains concentrations in
blood and tissues adequate to control most
infections. Increased dosage in these indi-
viduals, demanded by severe infectlons,
should be given only to maintain the blood
concentration within a therapeutically
eflective range, as best determined by
available mlcrotechnlques I-‘ull term new-

mn infants ordinarily may receive from
25 to 50 mg./kg./day equally divided into
3 doses at 8-hour intervals. The same
rout% ol admlnlstratlon as noted above

enerally Intr
admlnlstratlon ls pre!err

These dosage recommendations are ex-
tremely important because blood concen-
tration of chloramphenicol in the prema-
ture and newborn infant differs from that
of 2n infant over one month of age. This
difference s due to variations in the meta-
bolle disposition of this and other drugs in
this age group which depends upon the

maturity of the metabolic function and’

status of the liver and the kidneys. When
these systems are immature (or seriousty
impaired in adults) high concentrations of
the drug are found which tend to increase
with succeeding doses. Toxic reactions and
some fatalitles have occurred in the pre-
mature and newborn age group, these being
assoclated with mgner than recommended
dosages. The following summarizes .the
clinical %nd laboratory studies that have
n made:

1 In most cases therapy with chloram-
it been instituted within the

Volume to be Injected
Dose 1209 | 259 | 109
Solufion * Solution | Solution
1Gram |25 cc.| 4 co: 10 ce.
500 mg. ; 1.25¢ce. ! 2 ce. 5 ce.
100 mg. | 0.25 cc. | 0.4 cc. 1 cc.

The following methods of administration
are recommended on the basis of tolerance,
ease of handling and safety:

1. Imtramuscularly, as a 25 to 40 per
cent solution injected deep into the
muscle at one of the common sites
of intramuscular injection.

2. Intratenously, as a 10 per cent solu-
tion to be injected over a one-minute
interval. If desired, the solution can
be added to a larger volume of par-
enteral fluld for intravenous Infusion.

3. Subcutaneously, as a 10 per cent
solution injected through a short,

small gauge needle. As with the intra-
venous route, the concentrated solu-

tion can be to fluids for
subcutaneous clyals.
Chitld 4 datl

Chioromycetin Succinate 1s the preterted

Barenbeml dosage form for pediatric
osage of 50 mg./kg./day 13 adequate for
infections caused by most susceptible or-
3. Severe €. g. septicemia

when
cerebrosplnal ‘Auid concentrations are de-

81-280 O - 68 - pt.6 - 4

first 48 hours of life.

2. Symptoms first appeared after 3 to 4
days of continued treatment with high
doses ot)chloramphenlcol (100 mg./kg./day
or more

3, The symptoms appesred in the fol-
lowing order: (a) abdominal distention
with or without emesis: (b) progressive
pallld cyanosis: (c) vasomotor collapse,
frequently accompanied by irregular res-
piration; and (d) death within a few hours
of onset of these symptoms. This has been
referred to in: some Institutions as the
“gray syndrome".

4. The progression of symptoms from
onset to exitus was accelerated with higher
dose schedules.

5. Preliminary blood serum level studies
revealed unusually high concentrations of
chloramphenicol after repeated doses.

6. No characteristic pathological
changes sttributable to the use of chioram-
phenicol were found in any of the organ
systems, the h

' gystem.

7. Termination of therapy upon early
evidence of the assoclated symptomatology
frequently reversed the process with com-
plete recovery.

Infants ml:d Children wlth Imma-

ture Metabolic P:
mendations: In infants (those

young
-between one month and one year of age)

and others in whom immature metsbolic

2183



2184

.and needle
of dituent (ghyslologlca,
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8 dose of no more
bm not icss than 28

Agx!n. the routes of ad-
ministration noted above apply.

CHLOROMYCETIN INTRAMUSCULAR
(Sweri-Vial No. 65)

For use only by intramuscular injection.
Not recommended for pediatric use. Supplied
in Sterl Vials. Suspenslon for use is pre-
pared by injecting 2.5 e¢. water for injec-
t.lon (not contammg benzyl alcohol) into

Sterl-Vial and suspending the contents

tation.

cc, of suséenslcrn prepared with water
wi.u eonm.n 1Gm ehlommpnenlcol and 10
mg. sodium carboxymethyiceliulose in 0.9
cent sodium chloride solution contain-
1:10,000 Phemerol Chloride (bem—
onfum chioride, Parke, Davis and Com-

pany) as a preservative,

Adulits—dose recommendsations:

h
parenteral dosage forms. This should be
followed by 50 mg./kg./day thereafter.
Since blood concentrations of the
rise slowly, this product is unwieldy for
g;eatlng lnrections caused by less suscepti-

e org!

CHLOROMYCETIN SOLUTION AMPOULES
{Ampovle No. 258)

For use only by intrarenous infusion es a
temporary substitute for other more prefer-
able preparations. Not recommended for

pediatric use. 2 cc. ampoules contain-
lng 0.5 gram chloramphenicol dissolved in
per cent aqueous solution of N,N-
dlmethslacetamide with tartaric acid and
sodium tartrate equivalent to 5 mg.
tartaric acid per ce. Occasionally crystals
or a second liquid layer may form at
low temperatures. These will redissolve
when the ampoules are warmed to body
temperature and shaken. Withdraw con-
tents of ampou!e into sterile (3
add rapidly under surface
sodium chloride
solution or nt dextrose solution).
Each a.mpoule should be diluted to at
least 100 cc. but not more than 250 ce.

ts—dose recommendations: 50
mg /kl ./day divided into 4 doses at 6-hour
intervais by intravenous infusion is effec-
tive in most infections due to susceptible
organisms.

SIDE EFFECTS OF .
CHLORAMPHENICOL THERAPY
Untoward reactions in man are infrequent
with chloramphenieol. Reactions attrib-

uted to chloramphenicol may be con-
gldered under the following headings:

Blood Dyseroncs

A Tt » toatd "

S S Y

“*Although serious and even fatal blood

o:ahn' u&er the
LNIstrasion of ehla;

rent data seem to indicate thav h@
reactions are rare. Blood dysm.sn.s have
occurred with both short-term and pro-
{onged therapy with this

in mind the possibility that such reac-

tions may occur, the physi may use
chioram henlcol in the treo.tmenz of
serious infections caused b; orgsnmma

used in trea , infiuenza, -

infections of the throat, ot as 8 pro-

ylu:tlc agent to prevent bacterial
iratory disease.”

When blood counts show unusual devia-
tions such ag or
topenia, chloramphenlcol should be
discontinued.

Gustrointestinal Reactions

Gastrointestinal reactions which have
been reported with oral administration of
cl}lt%mmphenlcol have not been & problem

Hypersensitivity Reactions

Angioneurotic edemsa and vesicular and
maculopapular types of dermatitis have
been reported in patients sensitive to
chloramphenicol. Urticaria and_ vesicular
ieslons also have been observed. Dermal
leslcmsil usuzx.l.lh yt.h d' ordlna.r‘s uged subside
promptly when the drug is stop

The Jarisch-Herxheimer reaction has
been reported after chloramphenicol ther-
apy in patients with syphills, bruceliosis,
and typhoid fever. In patients wlth typhoid
fever treated with chloramphenicol, several
investigators have recorded a “ghock-type
reaction’ characterized by eirculatory
collapse, attributed to sudden release of
typhoidal endotoxin in an already weak-
ened patient. Unlike the Herxheimer
reactlon, temperature is usually depressed,
but exdcerbation of fever has been re-
port rudescense ususlly thee.ra
within 24 hours of the start ot chloram-
zgehmcol therapy and persists from 24 to

ours.

Neurotoxic Reactions

Hesadache, mild depr , “‘dated feel-
ings™, internal h 1 i, J
confusion, and delirium have been de-

ety us diseases.

ﬂptlc and peripheral neuritides as probable
ects of prolonged chloramphenicol ther-
apy have been reported. Analysis of these
cases suggests that these neurotoxic reac-
tions were related both to large total doses
ot chloram?henlcol and long periods of
administration. The range of total dosages
of chioramphenicol was from 190 to 1600
Gm. Toxic symptoms appeared between 42
days and 22 moni ths after the start of
therapy. Five patients had blurred vision
as the mos't:nf:romlnent symptom and in
a sixth, the initial compizaint was blindness.
This latter was the only one with perma-
nent impairment of vision. Peripheral
neuritis resolved In all patients cxcept
one, who still had minor residuai symptoms
13 mone%hs after onset. If symptoms of

ecreas
f:ls wa1 of gl':’mdrugt s talcared snd )
Irawal o e dical Al arge
vitamin B

ny

oy : :
Pave beeg assoclateq with the administra~

tion of

The follo statement s Suoted from
NEW ‘I’D ONOFFIC DRUGS
1960, eva. usted by the A. M. A. Councll

on Drugs, page 82:

doses of oral or parenteral
plex const

. Other Reactions

‘The use of this antiblotic, as wlth other
antibiotica, may result in an overgrowth
of ponsusceptible orxanxsms. particularly

monilia. Copstant observation of the
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b winl hantd

andr studies
be d ded upon to indicate duration of

by
during tberapy. appropriste measures
ould be taken prop

CLINICAL USE OF
CHLORAMPHENICOL

Rickomicl Diseases )
with rl 1

tntections, moh uding and murine
typhus !evers. Briil's disease, scrub typhus
tever, Rocky. Mountain spotted fever, and
T pox, has been with
ual  elimt ot namy and
marked shortening of the course of illness.
Average length of the febrile period after
administration of chloramphenlcol is 2
days in Jmt.lents with epldemic typhus
fever an days in those with other
typhus fevers. Treatment should be glven
for a minimum of 6 days or 4 days after
temperature returns to normal.

Relapse may occur when treatment s
given only for 48 hours early in the dis-
ease. This can be prevented by giving addi-
tional doseson the ifth and sixth days atter

* the initial course. Also, patients in relapse
respond as readily to treatment as do those
with primary infection
~ In patlents with Rocky Mountain spot-
ted fever, defervescence occurs about the
fourth day after theraﬁ’ 1s_started. Treat-
ment should be continued for 24 hours
after normal temperature is attalned.

Typhoid Fever

Chloramphenicol has been established as
the drug of choice for this disease. After
therapy is started, fever subsides in 3
or 4 days regardless of age, severity of
illness, or stage of disease. To lessen possi-~
billty of relapse, it is important that
therapy be continued for from 8 to 10
days after reaching the afebrile period.
Close observation of the patient for com-
plications of the disease, and tor the afore-
mentioned side effects of the drug, is essen-
tial. Results of chloramphenicol treatment
for the carrier state are equivocal.

Other Salmonelloses

Vhile chloramphenicol has proved to be
a useful therapeutic agent in ameliorating
and shortening the clinical course of sal-
monella infections other than typhoid,
results are not as uniform. Recommended
duration of treatment is the same as for
typhoid fever. :

Urinary Tract Infections

‘Treatment for infections of the urinary
tract should be based upon sensitivity of
bacteria and on anatomic factors contribut~
ing to the infection. The more common
organisms encountered in the urinary tract
infections are Escherichia coli, Aerobacter
aerogenes, Pseudomonas aeruginosa, Proteus
sP., Slapkylawccus aureus and Streplo-

coccus

Chlor&mphenlcol hag been found effec-
tive in treatment for about 70 per cent of
infections, particularly those
caused by A,scherichia coli, Streptococcus
Jecalis, and Proteus sp. Reltef of symptoms

Y

treatment.

Surgical lnfecﬁons
Surgical intections such as post-opera-

tive wound infections, cellulitis, infected
sinus tract, and peritonitis or intra-abdomi~
nal abscess from m&tured intestine, diver- -
tlculae. or appendix, usually are due to
microorganisms sensitive to chloramphent-
col. The antibiotic is given, adjunctively to
surgical intervention, in the recommended
dosage for an average of from 10 to 16 days.

Respiratory Tract Infections '
Chioramphenico! may be employed for
severe infections of the respiratory tract
due to susceptible microorganisms and in
the preseng of contraindications or lack of

from 18 to 72 hours; roentgenographic
clearing will be slower. tgenograp

Meningeal Infections

Many microorganisms causing meningi-
tis are susceptible to chloramphenicol. The
drug’s high diftusibility results in eﬂective
concentrations in the cerebrospinal fluid.
e delayed
until results of laboratory tests are known,
Many clinicians consider ch'oramphenlcol
the drug of choice for meningitis caused by
H. influenzae a3 almost all strains are
sensitive to this antibiotic. Parenteral
dosage is recommended until the patient
s atebnle. after which oral medication may
be used. Medication should be continued
or & minimum of 7 days to avoid relapse.

Miscellaneous Infections

Chloramphenicol has proved to be useful
and frequently effective in treatment for
many diverse infections, including brucel-
losis, bartoneliosis. relapsing fever, granu-
loms inguinale, plague, and orbithosis,
Other effective therapeutic agents should

‘recelve consideration as the treatment of

choice. Whenever definite contraindica~
tions are known, such ashypersensitivity to
gnese agexlats. or clinical response is poor,

warnings, pre
effects, particularly in patients requiring
prolonged or intermittent treatment.

PACKAGE INFORMATION

Steri-Vial No. 57, Chloromycetin Succinate
provides the uivalent of 1 Gram
chloramphenicol in a rubber-diaphragm-
capped vial. Available mdlvldually and
in packer units of 10.

Sterl-wa.l No. 65, Chloromycetin Intra-

icol in a rubber-diaphragm-capped vial.
Avallable lndlvldn.EUy and in packer
units of 10.

Ampoule No. 258, Chloromycetin Solution
provides 0.5 Gram chloramphenicol in 2
ce. of solution, sealed in a glass ampoule.
Available in packages of 10. :

cAa@

‘B & COMPANY

PARKE, DAVIS =
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DETROIT, MICHIGAN, U.S.A.
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(CHLORAMPHENICOL, PARKE, DAVIS & COMPANY)

WARNING
§mam and ecen fatal blood dyscrasias

P enemia,
thrombocytopenia, granulocytopenia)
are known to occur after the admini-
stration of chloramphenicol. Blood dys-
crasias have occurred after short term
and with prolonged therapy with this
drug. Bearing in mind the possibility
that such reactions may occur, chlorame-
phenicol should be used only for serious-
infections caused by organisms which
-are susceptible to its antibacterial effects.
Chloramphenicol showld not be
when ather less potentially dangerous
agents will be efectite, or in the treat-
ment of trivial infections suck as colds,
influenzeo, viral infections of the throat,
or as a prophylactic agent.

Precawtions: It is essenttal that ade-
quate blood studies be made during
treatment with the drug. While blood
studies may delect early peripheral
blood changes, such as leukopenia or
granulocytopenia, before they become
irretersible, such studies cannot be
relied upon to deted bone marrow
depression prior to derelopment of
aplastic anemta,

Chloramphenicol is a broad-spectrum
antiblotle which clinical experfence has
ghown to have specific therapeutic activity
against 3 wide varlety of organisms, Its
activity was demonstrated initially in
cuiture fiitrates from a gpecies of sofl
organism collected in Venezuela, later

hour after administration and peak con-
centration in from 1 to 3 hours. Peak
blood concentration is roughly proportional
to the dose. Following absorption of the
drug and attalnment of equilibrium con-
ditions with body fluids and tissues, con-
centration in blood falls approximately 50
per cent in succeeding 3- to 4-hour perfods.
Chioromycetin Palmitate requires enzy-
matic hydrolysis to chloramphenicol before
absorption. Resulting blood concentration
is slmilar to that produced by the oral
administration of chloramphenicol.

Chloramphenicol diffuses rapidly, but
its distribution is not uniform. Highest
concentrations are found in liver and kid-
ney, and lowest concentrations are found
in brain and cersbrospinal fluid. Chlor~
amphenicol enters cerebrospinal fluid even
in the absence of meningeal inflammation,
appearing in concentrations about half of
those found in the blpod. This antibiotic
has also been reported to oceur in pleural
and In ascitie fluids, saliva, and in milk,
and it diffuses readily into all parts of the
eye. Transport across the placental barrier
occurs with somewhat lower concentration
in cord blood of newborn infants than in
maternal blood.

Seventy to ninety per cent of a single
oral dose of 50 mg. ot chloramphenicol is
excreted in 24 hours in the urine of human
subjects, with 5§ to 10 per cent ag free
chloramphenicol and the remainder as
microbiologically inactive metabolites,
prineipally the conjugate with glucuronic
acld. Since the glucuronide is excreted
rapidly, most nitro compounds in the
blood are in the form of free chloram-
phenicol. Despite the small proportion of

designated as Stre Y T

The antidbiotic was subsequently isolated
from culture filtrates, identified ¢chemically
and later synthesized.

Experimental development of bactertal
resistance to chloramphenicol by staphy-
lococel in  oitro octurs comparatively
slowly and only to s moderate degree.
Strains of decreased susceptibllity to
chloramphenicol are relatively short-lived
both {n rit7o and in man. In a survey of
experimental and clinieal experiences on
susceptibllity of staphylocoeel to chlor-
amphenicol, it was found that the inci-
dence of chl ! staphy-~
locoee! appears unrelated to trequency or
to intepsity of use of this antibiotic. Devel-
opment of reslstance to chioramphenicol
can be regarded as minlmal for staphy-
lococel and many other species of bacteria.

ANTIMICROBIAL AND PHARMA-
COLOGICAL PROPERTIES OF
CHLORAMPHENICOL

) henicol is absorbed rapidly from
coneentrations in blood within one-half

Chl

1 drug excreted in the urine,
concentrations therein are relatively high,
amounting to several hundred mcg./ml.,
in patlents receiving divided deses of 50
mg./kg./day. Small amounts of the drug
are also found in bile and {n feces.

DOSAGE RECOMMENDATIONS
FOR ORAL CHLOROMYCETIN
PRODUCTS

The majority of microorganisms suscep-
tible to chioramphenicol wili respond to
4 concentration between 5 and 20 meg./
. The desired concentration of active
drug in blood should fall within this range
over a major portion of the treatment
riod. Dosage of 50 mg./kg./day divided
ﬁto 4 doses at Intervals of 6 hours will
achieve levels of this magnitude. Except
in o cir (e.g.,
and newborn infants) lower doses may
not achieve these concentrations. Chloram-
phenicol, like other potent drugs, must
be prescribed at recommended doses
known to have therapeutic activity. The
following recommendations apply to all
oral preparations: .
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Adulis

Adults should recetve 50 mg./kg./day
in divided doses at 6-hour intervals.
Patlents with infections due to moderately
susceptible organisms or with severe infec-
tions often require doses up to 100
mg./kg./day.

Children

Dosage of 50 mg./kg./day divided into
4 doses at 6-hour intervals ylelds blood
levels in the range effective against most
susceptible organisms. Severe infections
(e.g., septicemia or meningitis), especially
when adequate cerebr i fluid ~
trations are desired, may require dosage up
to 100 mg./kg./day: however, dosage
should be reduced to 50 mg./kg./day as
soon as clinical response occurs. When pro-
longed high dosage i3 necessary, possible
toxic side effects may occur. In this event
the dosage should be immediately reduced
or discontinued.

Premature and Newborn Infants

An Initial dose of 25 mg./kg. may be
given to rapidly achleve effective con-
centrations in blood serum. This should be
followed by administration of 25 mg./kg./
day in 4 equal doses at 6-hour Intervals,
which produces and maintains concentra-
tions in blood and tissues adequate to con-
trol most infections. Increased dosage In
these individuals, demanded by severe
infections, should be given only to main-~
tain the blood concentration within a
therapeutically effective range. Full term
newborn infants ordinarily may receive
from 23 to 50 mg./kg./day equally divided
into 4 doses at 6-hour intervals.

For comatose or gravely ill patients,
chioramphenicol is available in several
forms for parenteral administration.

These dosage recommendationg are ex~
tremely important because blood concen-
tration of chloramphenicof in the prema-
ture and newborn infant differs from that
of an infant over one month of age. This
difference is due to variations in the meta-
boile disposition of this and other drugs
in this age group which in turn depends
on the maturity of the metabolic function
and status of the liver and the kidneys.
When these systems are immature (or
seriously Impaired in aduits) high con-
centrations of the drug are found which
tend to increase with succeeding doses,
Toxic reactions and some fatalities have
oce in the premature and newborn
age group, these being associated with
higher than recommended dosages. The
foliowing summarizes the clinical and
laboratory studies that have been made:

(1) In most cases therapy with chloram-
phenicol had been instituted within the first
48 hours of life.

(2) Symptoms first appeared after 3 to
4 days of continued treatment with high
doses of chloramphenicol (100 mg./kg.
dally or more).

.. (8) The symptoms appeared in the fol-
lowing order: (a) abdominal distension
with or without emesis; (b) p:
pallld cyanosis; (c) vasomotor cotlapse,
frequently accompanied by irregular res-
piration; and (d) death within a few hours

of onset of these symptoms. Fhis has been
referred to in some inssitutions as the *‘gray
syndrome.’"

IN THE DRUG INDUSTRY

(4) The progression of symptoms from
onset to exitus was accelerated with higher
dose schedules.

(5) Preliminary blood serum level
studies revealed unusually high concen-
Brations of chloramphenicol after repeated

oses.

(6) No characteristic pathologleal
changes attributabie to the use of chloram-
phenicol were found in any of the organ
systems. including the hemopoietic system.

(v) Termination of therapy upon early
evidence of the associated symptomatology
{requently reversed the process with com-
plete recovery.

Infants and Children with Immature
Metabolic Processes

In young infants (those between one
month and oue year of age) and others in
whom immature metabolic processes are
suspected, a dose of no more than 50
mg./kg. but not less than 25 mg./kg./day,
will produce therapeutic concentrations of
the drug in the blood. In this group par-
ticulariy, 'the concentration of the drug in
the blood should be carefully tollowed by
available microtechniques.

SIDE EFFECTS OF
CHLORAMPHENICOL THERAPY

Untoward reactions in man are In-
frequent with chloramphenicol. Reactions
attributed to chloramphenico!l may be con~
sidered ucder the following headings:

Blood Dyscrasias

Aplastic 'anemia, hypoplastic anemia,
thrombocyrtopenia, and granulocytopentia
have been associated with the administra-
tion of chicramphenicol.

The toliowing statement is quoted from
NEW AND NONOFFICIAL DRUGS
1960. evaluated by A.M.A. Council on
Drugs. page 82

‘“*Although serious and even fatal blood
dyscrasias are known to occur after the
administration of chloramphenicol, cur-
rent data:.seem to indicate that these
reactions are rare. Blood dyscrasias have
occurred with both short-term and pro-
longed therapy with this drug. Bearing
in mind the possibility that such reac-
tions may oceur, the physician may use
chloramphenieol in the treatment of
serious infections caused by organisms
which are susceptibie to its antibacterial
eftects. Chloramphenicol should not be
used in treating colds, infuenza, virat
infections of the throat, or as a prophy-
lactic agent to prevent bacterial respira-
tory disease.”

When blood counts show unusual devia-
tions such as leukopenia or thrombocyto-
penia, chloramphenicol should be dis-
continued.

Gastro-Intestinal Reactions

After several days of therapy, glossitis
may occur. Stomatitis, when it oceurs is
generally mild and usually consists of con-
gestion and tenderness of the buccal
mucosa. This 13 an indication to stop the
drug. On rare oceasions. superimposed In-
fection by Candida aibicans may produce

2187



2188

COMPETITIVE PROBLEMS

widespread oral leslons of the thrush type.
Diarrhea and irritation of perianal tissues
have been reported after prolonged
istration of chloramphenico! and
tients previously treated with the anti-
biotic. These conditions are usually mild
and disappear when chloramphenlicol ther-
apy is stopped, aithough occasionally they
are protracted. .

The pathogenesis of pseudomembranous
enterocolitis of the Intestines is not clear,
but commonly staphytococel have been
implicated. This severe reaction occurs in
patients already ill with pneumonia or
peritonitis, or it may tollow surgical opera-
tion. Pseudomembranous enterocolitis has
been reported in a few patients receiving
chioramphenicol.

Hypersensitivity Reactions

Angioneurotic edema and vesicular and
maculopapular types of dermatitis have
been reported in patients sensitive to
chloramphenicol. Urticaria and vesicular
lesions also have been observed. Dermal
lesions, usually miid, ordinarily subside
promptly when the drug Is stopped.

The Jarisch-Herxhelmer reaction has
been reported after chioramphenicol ther-
apy in gatlents with syphilis, brucellosis,
and typhold fever. In patients with typhold
fever treated with chloramphenicol, several
investigators have recorded 2 *‘shock-type
reaction’’ characterized by circulatory col-
lapse, attributed to sudden release ot
typhoidal endotoxin in an already weak-
ened patient. Unlike the Herxheimer re-
action, temperature i3 usually depressed,
but exacerbation of fever has been reported.
Recrudescense usualiy appears within 24
hours of the start of chicramphenicol
therapy and persista from 21 to 4% hours.

Neurotoxic Reactions

Headacne. mild depression, **dazed feel-
ings,” internal ophthalmoplegia. mental
confusion. and delirium have been de-
seribed in patients receiviag chlorampheni-
col for a variety of infectious diseases.
Optic apd peripheral neuritides as probable
effects of prolonged chioramphenicol ther-

have been reported. Analysis of these
uggests that these neurotoxic reac-
were related both to large total
doses of ehloramphenico!l and long periods
of administration. The range of total
dosages of chloramphenicol was from 190
to 1600 Gm. Toxic s ptoms appeared
between 42 days and months alter the
start of therapy. ¥Five patlents had biurred
vision as the most prominent symptom
and in 2 sixth the initial compiaint was
blindness. This latter was the only one with
permanent impairment of vision. Periph~
eral neuritis resolved in all patients except
one, who still had minor residual symptoms
thirteen mopths after onset. If symptoms
of decreased visual acuity or peripheral
neuritis occur during therapy. prompt
withdrawal of the drug is indicated and
large doses of oral or parenteral vitamin B
complex shouid be considered.

Other Reactions

The use of this antibiotie. as with other
antibiotics, may result in aa overgrowth
of ptible or particularly
monflia. Constant observation of the
patient 1s essential. If rew infections

IN THE DRUG INDUSTRY

cauged by nonsusceptible organisms appear
during therapy, appropriate measures
shouid be taken.

CLINICAL USE OF
CHLORAMPHENICOL

Ricketisial Diseases

The response of patients with rickettsial
Infections, including epidemic and murine
typhus fevers, Brill’s disease, scrub typhus
fever, Rocky Mountain spotted fever; and
rickettsial pox, has been dramatic with
virtua! elimination of mortality and marked
shortening of the course of illness. Average
length of the febrile period after adminis-
tration of chloramphenicol is 2 days in
patients with epidemic typhus fever and
3 days ip those with other typhus fevers.
Treatment shouid be given for a minimum
of 6 days or 4 days after temperature
returns to normat.

Relapse may occur when treatment Is
given only for 48 hours early {n the disease.
This can be prevented by giving additlonal
doses on the fifth and sixth days after the
initial course. Also, patlents in relapse
respond as readily to treatment as do
those with primary {nfection.

In patients with Rocky Mountain spot-
ted tever, delervescence occurs about the
fourth day after therapy is started. Treat-
ment should be continued for 24 hours atter
n‘ormal temperature is attained.

Typhoid Fever

Chloramphenicol has been established
as the drug of choice for this disease.
After therapy is started. fever subsides in
3 or 4 days regardless of age, severity of
iliness, or stage of disease. To lessen pos-
gibility of relapse, it i1s Ilmportant that
therapy be continued for from 8 to 10 days
after reaching the afebrile period. Close
observation of the patient for complications
of the disease, and for aforementioned side
effects of the drug, is essential. Results of
chioramphenicol treatment for the carrier
state are equivocal.

Other Salmonelloses

While chloramphenicol has proved to be
a usefu} therapeutic agent in ameliorating
and shortening the clinical course of sal
monella infections other than typhoid,
resuits are not as uniform. Recommended
duration of treatment is the same as for
typhoid fever.

Urinary Tract Infections

Treatment for infections of the urinary
tract shouid be based upon sensitivity of
bacteria and on anatomic factors con-
tributing to the infection. The more com-
mon organisms encountered {n the urinary
tract infections are Esch. coli, 4. aerogenes,
Ps. aeruginosa, Proteus $p.,. Staph. qureus
and Strep. fecalis.

Chioramphenicol has been found effec-
tive in treatment for about 70 per cent of
urologic infectioms. particularly those
caused by Esch. coli, Strep. fecalis, and
Proteus sp. Relief of symptoms and
repeated bacteriological studies should be
depended upon to indlcate duration of
treatment.
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Surgical Infections

Surgical infections such as g st-opera-
tive wound infections, cellulitis, infected
ginus tract, and peritonitis or intra-ab-
dominal abscess from ruptured intestine,
diverticulae, or appendix, usually are due
to microorganisms sensitive to chloram-
phenicol. The antibiotic is given, adjunc-
tively to surgical intervention, in the
recommended dosage for an average of
from 10 to 16 days.

Respiratory Tract infections

Chloramphenicol may be employed for
severe Infections of the respiratory tract
due to susceptible microorganisms and in
the presence of contraindications to other
agents. Patlents on recommended doses
become afebrile in from 18 to 72 hours:
roentgenographic clearing will be slower.

Meningeal Infections

Many microorganisms causing meningi-
tis are ptible to chloramphenicol. The
drug’s high diffusibility results in effective
concentrations in the cerebrospinal fluld.
Institution of therapy cannot be delared
until results of laboratory tests are known.
Many clinicians conslder chloramphenicol
alone (or in combination with other
the drug of choice for
meningitis caused by H. influenzae as
almost all strains are sensitive to this
antibiotic. Parenteral dosage !s recom-
mended until the patient is afebrile, after
which oral n may be used.
Medication should be continued for a

mum of seven days to avold relapse.
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Miscellaneous Infections

Chioramphenicol has proved to be useful
and frequently effective in treatment for
many. diverse infections. including brucel-
losis, bartonellosis, relapsing fever, granu-
loma 'inguinale, plague, and ornithosla.
Other. effective therapeutic agents should
receive consideration as the treatment of
cheice, Whenever deflnite contraindi-
cations to these are known. such ag hyper-
sensitivity, or clinicai response is poor,
the judiclous use of chloramphenicol is
warranted, keeping in mind aforemen-
tioned : warnings, precautions, and side
effects,’ particularly in patients requiring
prolonged or intermittent treatment.

PACKAGE INFORMATION

Kapseals No, 379, Chloromycetin, each
contain 250 mg. chioramphenico!, sup~
plied in packages of 16 and 100.

Capsules No. 477, Chloromycetin,
contain 50 mg. chloramphenicol,
plied in packages of 25 and 100.

Capsules No. 480, Chloromycetin, each
contain 100 mg. chloramphenicol, sup-
plled in packages of 25 and 100.

each
sup~

Suspension Chloromycetin Palmitate, each
4 cc. represents 125 mg. chloramphenicot,
(each ce. contains chioramphenicol pal-
mitate equivalent to 31.25 mg. chloram-
phenicol with 0.5% sodlum benzoate
as preservative), in botties of 60 cc.

PARKE, DAVIS B s ‘COMPANY

e

DETROIT, MICHIGAN, U.S.A.

Feb. 1961

AB
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RESEARCH LABORATORIES

2800 PLYMOUTH ROAD

ANN ARBOR, MICHIGAN
NORMANDY 3-7585

OFFICE OF DIRECTOR
DEPARTMENT OF CLINICAL INVESTIGATION

February 15, 1961

To the Osteopathic Profession:

The enclosed copies of recently revised package
inserts required by new regulations of the Food and
Drug Administration will accompany all oral and
parenteral Chloromycetin products. This is our means
of promptly placing this information into your hands.
These inserts provide the latest essential information
regarding warnings, precautions, indications and

1
dosage for the proper use of this antibiotic.

Sincerely yours,

) g, I,

- Direotor,
Department of Clinical
Investigation

1 See package insert following letter to Medical Profession.
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RESEARCH LABORATORIES

2800 PLYMOUTH ROAD

ANN ARBOR., MICHIGAN
NORMANDY '3-7585

OFFICE OF DIRECTOR
DEPARTMENT OF CLINICAL INVESTIGATION

February 15, 1961

To the Pharmaceutical Profession:

The enclosed copies of recently revised package
inserts required by new regulations of the Food and
Drug Administration will accompény all oral and
-parenteral Chloromycetin products. This is our means
of promptly placing this information into your hands.
These inserts provide the latest essential information
regarding warnings, precautions, indications and

dosage for the proper use of this antibiotj.c.1

Sincerely yours,

;%a/mév, )

Diréctor,
Department of Clinical
Investigation

1 See package insert following letter to Medical Profession.

\



2192 COMPETITIVE PROBLEMS IN THE DRUG INDUSTRY

Senator Nersown. Is that the first letter of warning that was sent
to the physicians?

Dr. Lueck. Mr. Chairman, I am informed that in 1952, the report
from the National Research Council and the conclusions drawn from
this report by the Food and Drug Administration were disseminated
to the physicians in the United States, in 1952.

) Seenator Nerson. What information was disseminated at that time,
sir?

Dr. Lueck. The National Research Council report of 1952, plus
the conclusions that the Food and Drug Administration arrived at as
a result of that report.

Senator Nerson. I will go back to that in a moment. But now that
you mention the report, are you aware of what notice Parke, Davis
sent to its detail men at that time?

Dr. Lueck. Am I aware of what, Mr. Chairman?

Senator NeLson. What information on that point was sent to the
detail men from Parke, Davis at that time?

Dr. Lueck. Noj; I would not be specifically advised on that.

Senator NeLson. From the 1961 report of June 27—the hearing of
the Committee on the Judiciary of the U.S. Senate, Subcommittee on
Antitrust and Monopoly, on page 196, it says:

The third item contains the following passage which the detail man was in-
structed to memorize and repeat verbatim to the physicians:

“Intensive investigation by the Food and Drug Administration carried on
with the assistance of the Special Committee on imminent specialists, appointed
by the National Research Council, resulted in unqualified sanctions of continued
use of Chloromycetin for all conditions for which it had been previously used.”

Do you see any warning there to the detail men to notify the physi-
clilan dthat chere were serious blood dyscrasia problems associated with
the drug?

Dr. L%ECK. Mr. Chairman, I would like to state a detail man would
have these official labels with him and leave them when he talked to
the physician. -

Mr. Gorpon. Dr. Lueck, I just tried to read it. You need a magnify-
ing glass to read it. I could not read it.

Senator NeLson. The real point is at that time, even though the de-
tail man may have had the insert—whether or not he gives it to the
doctor, I do not know—but the instruction was to say that this study
by the specialists of the National Research Council “resulted in un-
qualified sanction of continued use of Chloromycetin for all conditions
for which it has been previously used.”

Dr. Lioeck. Which is in the labeling for the uses, Mr. Chairman,
that are listed and described in the labeling.

Senator Nerson. I hope I am not misinterpreting this Kefauver
report, but the National Research Council said in item 1 that certain
cases of serious blood dyscrasia had been associated with chloram-
phenicol. The only point I am making is that in the instructions to the
detail man, Parke, Davis did not say anything about that. They said
the report resulted in an unqualified sanction of use of the drug.
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It does not seem to me that that National Research Council state-
ment is an unqualified sanction. Do you now think that would mis-
lead a detail man? .

Dr. Lueck. I think what is unqualified in my opinion, Mr. Chair-
man, is that the labeling qualifies the product and its users and what
the detail man was saying is that those uses still remain, and they have.

Senator Nrrson. Do you really think that, when the detail man
receives this kind of instruction about Chloromyecetin, he is going to
qualify this instruction from his own company. As the report says,
the detail man was instructed to memorize and repeat the instructions
verbatim to the physicians. ‘

Do you think the detail man is then going to say to the doctor,
“There are really qualifications. If you will read the report of the
National Research Council, you will see that there are serious blood
dyscrasia associated with chloramphenicol.”

Do you think it is natural for the detail man to start emphasizing
that when the company has told him something else?

Dr. Lurck. I do not think that the company told him something
else. Along with that was this labeling that the doctor should read,
which carried the warnings and which carried the uses and the recom-
mended dosage, Mr. Chairman. This is official labeling. We do not
want our detail men to paraphrase this. This is physician language
and he must make the decision ; the physician.

Senator NeLson. Why does not the instruction to the detail man
specifically say, not that there is unqualified sanction, but that there
are serious blood dyscrasia and this ought to be called to the attention
of the physician? :

Why should not the company have said that to the detail man?
They did not. ‘

Dr. Lueck. We have said that many times to physicians in our
correspondence with them and the fact that millions of these package
inserts or official pieces of labeling have been printed and disseminated
with every product of Chloromyecetin in the history of that drug

Senator Nerson. Well, T am well aware of that. But the companies
have testified repeatedly here that one of the responsibilities of the
detail man is to be well informed and inform the doctor about what the
drug is, how it is to be used, and all benefits and risks involved in the
use of the drug so the doctor will be well informed. Yet what was set
out to the detail man in this case did not say that at all.

Farther up on the page, on page 196, same reference, it reads, “An
attachment to planned presentation 10,” which under the heading
“Suggested Details” suggests the exact language to be used by the
detail man in presenting his argument. The covering letter stated :

So physicians are of the opinion that Chloromycetin has been taken off the
market or it is just restricted. So physicians have formed the impression that

this antibiotic has been associated with the development of blood dyscrasias in
large numbers of patients and will be amazed when you point out the facts.




2194 COMPETITIVE PROBLEMS IN THE DRUG INDUSTRY

Now, is this not all calculated to instruct the detail men to play down
the fact that there are blood dyscrasia at all and the fact that the
National Research Council suggested some qualification—that is, cau-
tion about how it is administered because of the blood dyscrasia? Is
that not your interpretation of that instruction ? "

Dr. Lueck. Our detail men, I will repeat again, Mr. Chairman, have
instructions to leave with the physicians the official package insert
that is current at that time. That is the document on which the physi-
ciah must make his judgment as far as Parke, Davis & Co. is con-
cerned. He can render judgment on his own experience or other
experiences gained from the [iterature or his own personal experience.
But our detail men leave the package insert with the physician. It is
the most effective and thorough way we know of, of informing the
ph)(risician, which is one of the things that Council recommended that
we do.

Senator NrrLson. I might say that, even with my brandnew glasses,
I have to concentrate very hard to read the warning on the insert.

Dr. Lueck. I would like to comment on that. I personally have
changed that. That was the package insert that was current in 1961.
This is the one that is current today.

Senator NeLsoN. Can you read that more easily?

Mr. CuTLER. Yes.

Senator Nerson. All right; to go back to reading from that report
again.

Dr. Lueck. Mr. Chairman, if T may, I would like to read to you or
suggest that we did precisely in 1952, in the way of following up on
the 1952 National Research Council report, that Parke, Davis &
Co. followed out the instruction of the Food and Drug Administra-
tion specifically and I have a document here that is an FDA press
release of August 14, 1952, that we did intend following their instruc-
tions to the letter.

Senator Nerson. Well, I have no evidence that you did not follow
any instructions. I think it is a rather sad commentary that the FDA
at that period in history did not have any greater concern for the
public interest than they demonstrated by what they did in this and
other cases. It does not persuade me that there is not something the
company ought to do itself regardless of the FDA. I have been familiar
in my long period in politics that regulatory agencies are often con-
trolled by the people they are supposed to regulate. I think if you will
look at the history of this one, the FDA did not protect the public
at all. It is a shocking case. The FDA’s actions should not be the
defense on which the company stands. The pharmaceutical industry
has been a great American industry which has made a great contribu-
tion to the health and welfare of the people of this country and I
trust will continue to do so. But if they continue with this kind of
shoddy practice, I might say to you quite frankly, the industry is
going to run into some tough regulations. It does not mean it is a bad
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industry. It just means that the industry is doing things that are not in
the public interest. :

I do not think anybody can read what the Kefauver report says
about the instructions to the detail men without thinking that the
company was doing its best to avoid giving the doctor the information
that blood dyscrasias could occur as a consequence of the use of this
drug and that it should be used only in very serious cases. We have
a document here which we will get to later which tells that Chloro-
mycetin was administered to people who had sore gums, and a lady
died from it; to a 5-year-old with a little acne and a sore finger and
somebody else with a sore throat, and they both died. They should
never have had the drug. It does not make any sense at all. It ought
to be the moral responsibility of the industry, the companies who know
about this, to protect the public interest. But look at the instructions
here, this same letter that I was referring to, and I quote from the
Kefauver hearings—these are not my words. This is a report made
back in 1961 :

Parke, Davis perverted the permission for coritinued use under these restric-
tions into a blanket “clearance of the drug.” The same letter contains a highly
misleading assertion: “Thus, Chloromycetin has successfully passed three in-
tensive investigations originally by Parke, Davis Company, next by officers of
the Food and Drug Administration, then by a special committee of authorities
in the field of hematology and chemotherapy and the research by the National
Council.”

I think all of these instructions to the detail man were meant to con-
vince him to peddle the story that there are really not any serious side
effects here that the doctor ought to be worried about.

I have to answer another vote.

(Short recess.) *

Senator Nerson. I am sorry about the continual interruptions. I did
not plan them. I realize that they are unfair to the witness, because
it seems that every time I make a statement and ask a question, I leave.
It is unintentional.

Go ahead. T have finished what I had to say about that.

Did you want to respond ?

Dr. Liueck. Mr. Chairman, I did not remember quite where we were
orif I had to respond. ‘

(Whereupon, the reporter read the record.)

Dr. Lurck. I think I have responded to that question a number of
times for the record, Mr. Chairman. T think we could proceed.

Senator NeLson. All right. i

Just a couple more points on these ads before I conclude.

There are, and I would ask that they be put in the record, a series
of ads from 1951 through 1967. Give the witnesses copies of these so
they know what I am referring to.

T ask that they be put in the record.

(The advertisements referred to follow :)
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[From Antibiotics and Chemotherapy magazine, Sept. 1951]
~ three
Chl in
forms of oromycelin

® Chloromycetin Cream

Chloromyeetin Ophthalmie (powder for sulution)

Chloromycetin Ophthalmic OQintment

Extending its fields of usefulness, CHLOROMYCETIN (Chloram-
phenicol, Parke-Davis) now provides topical therapy with the
same outstanding advantages for which its systemic administra-
tion is so well known:

UNIFORMITY * RELIABILITY
BROAD SPECTRUM - WELL TOLERATED

?—"—“ Chloromycetin Cream, 1%
‘@ CHLOROMYCETIN Cream contains 1% Chloromycenn in a smooth,
) non-irritating water-miscible base. Applied topically, CHLOROMYCETIN
Cream is well tolerated and produces rapid clinical improvement in
many superficial infections and dermatological conditions.

Chloromyecetin Ophthalmic (powder for solution)

Chloromycetin Ophthalmic Ointment
CHLOROMYCETIN Ophthalmic preparations provide high local concen-
trations — without irritation — for treatment of ocular infections.

Chloromycetin is supplied in the following forms: Chloromycetin Kapseals,® 250 mg.,
bottles of 16 and 100. Chloromycetin Capsules, 100 mg., bottles of 25 and 100.
Chloromyeetin Capsules, 50 mg., bottles of 25 and 100. Chloromycetin Cream, 1%,

1 ounce collapsible tubes. Chloromycetin Ophthalmic Oi it, 1%, % ounce collap-
sible tubes. Chloromycetin Ophthalmic, 25 mg. dry powder for solution, individual
vials with droppers.

C A M

. Q
PARKE, IDAVIS & COMPANY

D"‘.‘P
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[From Antibiotics and Chemotherapy magazine, Mar. 1952]

Chloromycetin

“It has been demonstrated, in pregnant women at
term, that chloramphenicol passes from the
maternal to the fetal blood stream in one hour
following its ingestion, that it there attains a
concentration equal to three-fourths of that in the
maternal stream, and that the blood concentrations
of mother and fetus are relatively the same
after two and one-half hours.”

Therapeutic concentrations of well tolerated CHLOROMYCETIN ( chloram-
phenicol, Parke-Davis) in the fetal blood stream are easily obtainable
“by the simple oral administration of the drug to the mother.” Investi-
gators have suggested, therefore, the empiric use of CHLOROMYCETIN
in such virus infections as atypical pneumonia, in an attempt to avoid
fetal damage.* Results with CHLOROMYCETIN in two patients with typhoid
fever during pregnancy were reported recently as “quite satisfactory.”!

Bibliography: (1) Stevenson, C. S.: Glazko, A. J.: Gillespie. E. C., and Maunder, J. B.:
J.AMLA, 146:1100 (July 28) 1951, (2) Scott, W, C.. and Warner, R. F.: JLAMA. 142:1331 (April
20) 1030, (3) Ross, S., and others: J.A.M.A. 142:1361 (April 29) 1930.

CHL 'YCETIN Is in the forms:

CHLOROMYCETIN Kapseals.® 230 mg., bottles of 16 and 100.

CHLOROMYCETIN Capsules, 100 mg., bottles of 25 and 100,

CHLOROMYCETIN Capsules, 30 mg., bottles of 25 and 100,

CHLOROMYCETIN [} t, 152 % 1 tubes,
CHLOROMYCETIN Ophthalmic, 23 mg. dry powder for solution, Individual vials with droppers,
C A
A M N
R

P . ( )
& - | , ., ’ .
z N a ) :
. ° . X . DETROIT. MICHIGAN
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[From Postgraduate Medical magazine, July 1952]

rapid response uith Ch Oromycetjﬁ

CHLOROMYCETIN produces prompt clinical response in the
mixed infections commonly found in pelvic inflammatory
disease. “In mixed infection [pelvic cellulitis and abscess]
CHLOROMYCETIN appears to be superior to penicillin, strep-
tomycin or sulfadiazine.”

“The clinical response to chloramphenicol consisted of
marked symptomatic improvement, usually within 48
hours. ...

“Women who had large pelvic abscesses were treated so
effectively with chloramphenicol that posterior colpotomy,
with drainage of the abscess, was not necessary in effecting
a rapid cure in any of our patients who were treated with
this antibiotic from the start.”

CHLOROMYCETIN (chloramphenicol,
Parke-Davis) is supplied in the following
forms:

CHLOROMYCETIN Kapseals®, 230 mg.. bottles
of 16 and 100,

CHLOROMYCETIN Capsules, 100 mg., bottles
of 25 and 100,

CHLOROMYCETIN Capsules, 30 mg., bottles of
25 and 100,

CHLOROMYCETIN Ophthaimic Ointment, 1%,
14-ounce collapsible tubes.

CHLOROMYCETIN Ophthalmic, 25 mg. dry
powder for solution, indi-
vidual vials with droppers.

1. Greene, C. C.: Kentucky M. J. 50:8, 1952.
2. Stevenson, C. S., et al.: Am. J. Obst. & Gynec.
61:498, 1951,

/ﬁfl?/( ?/)(1//13 + (/;«////(m(/
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[From General Practitioner magazine, Jan. 1953]

in the hands
of the physician

Often the critical evaluation of the
drug to be administered is as im-

~ portant to the patient’s recovery as
is the diagnosis of his condition. In
each case correct procedures can be
determined only by the physician.
CHLOROMYCETIN is eminent among
drugs at the disposal of the medical
profession. Clinical findings attest
that, in the hands of the physician,
this widely used, broad spectrum
antibiotic has proved invaluable
against a great variety of infectious
disorders.

. o notably effective
Il tolerated
Oromycetln ‘t;vreoadose;;:c:rum antibiotic

The many hundreds of clinical reports on CHLOROMYCETIN emphasize
peatedly its exceptional tol asd d by the infrequent
occurrence of even mild signs and symptoms of gastrointestinal di

and other side effects in patients receiving the drug.

Similarly, the broad clinical effectiveness of CHLOROMYCETIN has
been established, and serious blood disorders following its use are rare.
However, it is a potent therapeutic agent, and should not be used indis-
criminately or for minor infections—and, as with certain other drugs,
adequate blood studies should be made when the patient requires pro-
longed or intermittent therapy. ‘

N CHLOROMYCETIN (chloramphenicol, Parke-Davis) s available in a varicty
of forms, including:
CHLOROMYCETIN Kapseals,® 250 mg., bottles of 16 and 100.
CHLOROMYCETIN Capsules, 100 mg.. bottles of 25 and 100,
‘CHLOROMYCETIN Capsules, 50 mg., bottles of 25 and 100.
CHLOROMYCETIN Ophthalmic Ointment, 1%, t4-ounce collapsible tubes.
CHLOROMYCETIN Ophthalmic, 235 me. dry powder for solution,
individual vials with droppers.

S /))7/'('. /)m‘/ﬁ)‘ ’ / /-////////7

81-280 O -68 -pt. 6 -5
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[From General Practitioner magazine, Mar. 1953]

notably effective
well tolerated
broad spectrum antibiotic

Chloromycetin

M in the pneumonias

Highly effective in a wide range of bacterial,
rickettsial, and viral pneumonias, CHLORO-
MYCETIN (chloramphenicol, Parke-Davis) is par-
ticularly valuable in mixed infections and where
the causative agent is not easily ascertained.
Unusually active against staphylococci, CHLORO-
MYCETIN reduces the likelihood of broncho-
pulmonary staphylococcal superinfection, an in-
creasingly common complication.
Chloromyeetin is rapid in producing deferves-
cence and recovery, according to recent com-
parative studies.

Exceptionally well tolerated, CHLOROMYCETIN
is noted for the infrequent occurrence of even
mild gastrointestinal and other side effects.

Serious blood disorders following its use are
rare. However, it is a potent therapeutic agent,
and should not be used indiscriminately or for
minor infections — and, as with certain other
drugs, adequate blood studies should be made
when the patient requires prolonged or inter-
mittent therapy.

Parke-Davis) is available (n a variety of

forms, including: Chloromycetin Kapseals,® 236 mg., bottles of 16 and 100.
" Chioromycetin Capsules, 100 mg., bottles of 25 and 100. Chloromycetin

Capsules, 50 mg.. bottles of 25 and loo Chlommyce!ln Ophthnlmlc

Ointment, 1%, %-ounce coll:

25 mg. dry powder for solution, Indlvldual vials with dmppers

A
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[From Antibiotics and Chemotherapy magazine, Nov. 1954]

when resistance to other

antibiotics develops...

Current reports'? describe the increasing incidénce of resistance among many
pathogenic strains of microorganisms to some of the antibiotics commonly in
use. Because this phenomenon is often less marked following administration of
CHLOROMYCETIN (chloramphenicol, Parke-Davis), this notably effective, broad
spectrum antibiotic is frequently effective where other antibiotics fail.

Coliform bacilli—100 strains
up to 43% resistant to other antlbxotncs
2% resistant to CHLOROMYCETIN.!

Staphylococcus aureus—500 strains
up to 73% resistant to other antibiotics;
2.4% resistant to CHLOROMYCETIN.2

CHLOROMYCETIN is a potent therapeutic agent and, because certain blood dyscra-
sias have been associated with its administration, it should not be used indiscriminately
or for minor infections. Furthermore, as with certain other drugs, adequate blood
studies should be made when the patient requires prolonged or intermittent therapy.

References : T
(1) Kirby, W. M. M.; Waddington, W. S., & Doornink, G. M.: Antibiotics Annual, 1953-1954, New
York, Medical Encyclopedia, Inc., 1953, p. 285. (2) leand M., & Haight, T. H.: Arch. Int. Med.
91: 143, 1953.

CAI»

PARKE, DAVIS & COMPANY “ r” - DETROIT 32, MICHIGAN
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[From Antibiotics and Chemotherapy magazine, Oct. 1955)

less resistance encountered...

References (1) Altemeier, W.
A.; Culbertson, W. R.; Sherman,
R.; Cole, W; Elstun, W, & Fultz,
C. T: J.LAM.A. 157:305, 1955.
(2) Kutscher, A. H.; Seguin, L.;
Lewis, S.; Piro, J. D.; Zegarelli,
E. V; Rankow, R., & Segall, R.:
Antibiotics & Chemother.4:1023,
1954. (3) Clapper, W. E.; Wood,
D. C, & Burdette, R. L: Anti-
biotics & Chemother. 4:978,
1954. (4) Sanford, J. P; Favour, C.
B.; Harrison, J. H.,& Mao, F.H.:
New England J. Med. 251:810,
1954 (5) Balch, H. H.: Mil. Sur-
geon 115:419, 1954. (6) Sanford,
J. B; Favour, C. B., & Mao, EH.:
J. Lab. & Clin. Med. 45:540,
1955. (7) Felshin, G.: J. Am. M.
Women’s A. 10:51, 1955. (8)
Jones, C. P.; Carter, B.; Thomas,
W. L., & Creadick, R. N.: Obst.
-& Gynec. 5:365, 1955. (9) Kass,

E.H.: Am.]. Med. 18:764, 1955.

(10) Stein, M. H., & Gechman, E.:
New England ]. Med. 252:908,
1955. (11) Yow, E. M.: Postgrad.
Med. 17:418, 1955, -
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Chloromycetin’
for today’s problcm pathogens

Recent in vitro tests and clinical studies again demon-
strate the unsurpassed efficacy of CHLOROMYCETIN
(chloramphenicol, Parke-Davis) against a wide variety
of pathogens. For example, against urinary infections,
now characterized by increased incidence of resistant -
gram-positive and gram-negative strains, CHLOROMY-
CETIN continues to provide outstanding antibacterial
action,!-11

CHLOROMYCETIN is a potent therapeuﬁc agent and, because
certain blood dyscrasias have been iated with its administra-
tion, it should not be used indiscriminately or for minor infections.
Furthermore, as with certain other drugs, adequate blood studies
should be.made when the patient requires prolonged or
intermittent therapy.

PARKE, DAVIS & COMPANY DETROIT. MICHIGAN
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[From General Practitioner magazine, Jan. 1956]

more effective against gram-negative bacilli...

Chloromycetin®

for today's problem pathogens

SENSITIVITY OF 50 GRAM-NEGATIVE BACILLI" TO CHLOROMYCETIN AND THREE OTHER MAJOR ANTIBIOTICS
TESTED BY THREK METHODS

CHLOROMYCETIN

ANTIBIOTIC A

anmeieme ®

AGAR WELL METHOD

1%

CHLOROMYCETIN

Armerenie &

ANTIBIOTIC B " . 88%

ANTIBIOTIC C

CHLOROMYCETIN
ANTIBIOTIC A B
ANTIBIOTIC B

ANTIBIOTIC C

10 20 30 40 50 60 70 8o 90

©OR - RESISTANT -OR . MODERATELY RESISTANT .ON SENSITIVE
Brcakdown of gram-ne an\( bacilli— Coli: 11; Proteus: 10; Klebsiell ige: 9; Aerob : 7
& l;
Pseud 7: Ach sbacter: 2; Paracolon: 2; Salmonella typhosa: 1; Bacterium anitratum: 1.

Adapted from Branch, A.; Starkey, D. H.; Rodgers, K. C., & Power, E. E.: Antibiotics Annual, 1954-
1955, New York, Medical Encyclopedia, Inc., 1955, p. 1125,

CHLOROMYCETIN is a potent therapeutic agent and, because certain blood d. ias have been iated with its
administration, it should not be used indi: i ly or for minor infecti Furth as with certain other drugs,
adequate blood studies should be made when the patient requires prolonged or intermittent therapy.

PARKE, DAVIS & COMPANY DETROIT, MICHIGAN
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[From General Practitioner magazine, Sept. 1956]

they never make faces at...

suspension Ghloromycetin

: pleasant-tasting broad spectrum antibiotic preparation
Pa | m 'tate for pediatric use

When you prescribe SUSPENSION CHLOROMYCETIN PALMITATE for
your young patients, therapeutic response is rarely marred by missed doses
or spilled doses. Children really like the taste of this custard-flavored prepara-
tion. And it slips soothingly down the sorest throat.

SUSPENSION CHLOROMYCETIN PALMITATE keeps without refrigera-
tion, a convenience appreciated by mothers. Its liquid form permits easy
adjustment of dosage according to your directions.

CHLOROMYCETIN is a potent therapeutic agent and, t certain blood dyscrasias have been
d with its administration, it should not be used indiscriminately or for minor infections.

Furthermore, as with certain other drugs, adequate blood studies should be made when the

patient requi longed or intermittent therapy. '

P 5

supplied: SUSPENSION CHLOROMYCETIN PALMITATE, containing the equivalent of 125 mg.
of CHLOROMYCETIN (chloramphenicol, Parke-Davis) per 4 cc., is available in 60-cc. vials.

i Ib:' Parke, Davis & Company oersor, mchica
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[From Antibiotics and Chemotherapy fnagazine, Feb. 1957]

NONHEMOLYTIC MICROCOCCUS AURECUS
- 1363.410 STRAINSY

., CHLOROMYCETIN
LANTIBIOTIC &

. S AnTISIOTIC B
Janvimoric €

HEMOLYTIC MICROCOCCUS AUREUS

1729.77¢ STRAINS)

SENSITIVITY OF COMMON PATHOGENS TO CHOROMYCETIR AND ‘THREE OTHER MAJOR ANTIBIOTICS®

------- CHLOROMYCETIN

. ANTIBIOTIC A
L-emTT anmimionic
. ‘aNTIBIOTIC ©

20%,

ESCHERICHIA cOLI
(470.358 STRAINS)

greater
antibacterial
efficacy...

CHLOROMYCETIN is a potent therapeutie agent
and, becanse certain blood dyserasias have heen
associated with its administration, jt should not he
used indiseriminately or for minor infections. Fur-
thermore, as with certain other dimgs, adequate

[N

s
<

.

s

CHLOROMYCETIN
L. ANTIBIOTIC &
anTIBIOVIC ®
Sannimiomic €

0%

AEROBACTER AEROGENES
(133193 STRAINS)

Chloromycetin

for today’é problem pathogens |

blood studies should he made when the patient
requires prolonged or intermittent therapy.

*This ).rlph is adapted from Altemeier, W, Az Culhertson, W, R.;

te, W; Eltun, W, & Fult/ C. T JLAMA.

Iu 303 Uu- 22):1955.

:. PARKE, DAVIS & COMPANY

DETROIT 32, MICHIGAN
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[From General Practitioner magazine, June 1958]

THIS 5-YEAR STUDY SHOWS...
GONTINUED EFFICACY

GHLOROMYGETIN

COMBATS MOST CLINICALLY IMPORTANT PATHOGENS

Recent reports comparing the cffectiveness of various antibiotics against
commonly encountered pathogens indicate that CHLOROAIYCETIN (chlor-
amphenicol, Parke-Davis) has maintained its high degree of effective-
ness.tS It is still highly active against many strains of staphylococei,!-s
pneumococei,® and gram-negative! 27.9.10 organisms.

streptococcei,

CHLOROMYCETIN is a potent therapeutic agent, and because certain blood dyscrasias
have been iated with its administration, it should not be used indiscriminately or
for minor infections. Furthermore, as with certain other drugs, adequate blood studics
should be made when the patient requires prolonged or intenmittent therapy.

REFERENCES: 1) roy, T E.; Cottins, A. M.
77:844 (Nov. 1) 1857, (2) Schneierson, S. S. 1. Mount Si
& Donnell, G.: California Mcd. 87:313, 1957. () Waisbren, B, A., & Strelitz
Study of the Antibioti ivities and Cross Resis of Staphylococei in a General Hospital, paper
presented at Fifth Ann. Symp. on Antibiotics, Washington, D. C., Oct, 2.4, 1957, (5) Doniger, D, .| &
Parenteau, Sr. C, M . Maine M. A. 48:120, 1957. (6) Royer, A.: Changes in Resistance to Various
Antibiotics of Staphylococei and Other Microhes, paper presented at Fifth A, Symp. on Antiblotics,
Washington, D. C., Oct. 2-4, 1957, (7} Hasenclever, 1. E: 1. Jowa M. Soc. 47: 138, 1957. (8) Josephson,
J. E., & Butler, R. ¥ ~anad. M.A.J. 77:567 (Sept. 15) 1957, (9) Rhoads, I S.: Postgrad. Mcd. 21:563,
1957. (10) Holloway, W )., & Seott, E. G.: Delaweare M. 1. 29:159, 1957,

Craig, G., & Duncan, 1. B. R.: Canad. M.AJ.
25:52 (Jan.-Fch.) 1958. (3) Koch, .,
w C. L.t A Five-Year

PARKE, DAVIS & COMPANY - DETROIT 32, MICHIGAN
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COMPETITIVE PROBLEMS IN THE DRUG INDUSTRY 2207

[From General Practitioner magazine, June 1958]

INVITRO SENSITIVITY OF FOUR COMMON PATHOGENS
TO CHLOROMYCETIN FROM 1952 TO 1956*

STAPHYLOCOCCUS PYOGENES

(s18 sTaains) I 96%

1955 (1,200 sToanns) RSO NITS 04%

1954

1953

1952

1956
1955
1954
1953

1952

1956
1955
1954
1953

1952

1856
1855
1954
1953

1852

e sans) S °6 %
ess sroanns) R S 9%
e sraans) R NN 96%

ESCHERICHIA COLI
o1 sTruns) NI PR 99°%
(28 stulm— 99%
t1os sTaains) R TS . 95%

o7 sTaains) [ SN 100%
s sTrains) I R 99%
PROTEUS MIRABILIS
cas saa) N 8%
02 sTans) Y 97%
s sTrans) N 86%
oo sTrans) [ A 0%
4 sTines) Y 64%
PSEUDOMONAS AERUGINOSA
(s staarns) (RN ‘ 38%
(113 strains) NSO 25%
(102 sTrains) [REEEENRENN i 15%
s staamns) RN 17%
(51 strains) [N 29%
[} 10 20 30 40 S0 (1] 70 00 80 100

*Adapted from Roy and others.t i tossea
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[From General Practitioner magazine, Dec. 1958]

~,

Reports on studies of in titro activity of CHLOROMYCETIN over the past few years indicate that thi
antibiotic has maintained its effectiveness against most strains of staphylococci.' “...Staphyloc
do not acquire resistance to chloramphenicol [CHLOROMYCETIN] as they do to other antibiotics, i

spite of heavy use of chloramphenicol [CHLOROMYCETIN]. |

These in vitro studies are horne out by excellent clinical results with CHLOROMYCETIN in treatmer!
of patients for severe staphylococcal infections, including staphylococcal pneumonia,® postoperativ
wound infections,® postoperative parotitis,” and puerperal breast abscesses.®

CHLOROMYCETIN (chloramphenicol, Parke-Davis) is available in a varicty of forms, including Kapseals* of 250 mg.
in bottles of 16 and 100.

CHLOROMYCETIN is a potent therapeutic agent and, because certain blood dyscrasias have been associated wit
its administration, it should not be used indiscriminately or for minor infections. Furthermore, as with certain othe
drugs, adequate blood studies should be made when the patient requires prolonged or intermittent therapy.

REFERENCES: (1) Royer, A., in Welch, H., & Marti-Ibaficz, E: Antibiotics Annual 1957-1938, New York, Medical Encyclopedia, I
1958, p. 783. (2) Waisbren, B. A., & Strelitzer, C. L.: Arch. Int. Med. 101:397, 1958. (3) Koch, R., & Donnell, G.: California Med. :
1957. (4) Roy, T. E;; Collins, A. M.; Craig, G., & Duncan, L. B. R.: Canad. M. A. ] 844, 1957. (5) Cooper, M. L., & Keller, HLM
J. Dis. Child. 95:245, 1958. (6) Caswell, H. T, et al.: Surg.. Gynce. & Obst. 106:1, 1958. (7) Brown, J. Vi; Sedwitz, J. L., & Hanner. ]. M
U.S. Armed Forces M. ].: 9:161, 1958. (8) Sarason, E. L., & Bauman, S.: Surg., Gynec. & Obst. 105:

PARKE, DAVIS & COMPANY - DETROIT 32, MICHIGAN %
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[From General Practitioner magazine, Dec. 1958]

IN VITRO SENSITIVITY OF STAPHYLOCOCCI FROM THREE FOCI OF INFECTION
TO CHLOROMYCETIN FROM 1953 TO 1957*

JARUARY-JUNE, 1957

(75 strains) : . . } s87%
respiratery

EShin

OCTOBER, 1955-MARCH, 1956
Shin
LA (137 51cains)
[»mnxratory
tar
JUNE-DECEMBER. 1953 |
Skin (150 siainsi 4 T EEDI SRR 92.0%
Upper
Wy _ o
[ 90.0%
100
“Adapted rom Royer,? senae
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[From Antibiotics and Chemotherapy magazine, Jan. 1959]

EFFECTIVE AGAINST
MOST STRAINS
OF STAPHYLOCOCCI

CHLOROMYGETIN

COMBATS MOST
CLINICALLY IMPORTANT
PATHOGENS

WK VITRO SENSITIVITY OF PATHOGENIC STAPHYLOCGCCI TO CHLOROMYCETIN AND TO ANOTHER WIDELY USED
SROAD-SPECTRUM ANTIBIOTIC FOR 1958, 1957, and 1955°

1958 (200 STRAINS)

§ CHLOROMYCETIN 90.5%

ANTIBIOTIC A 37.5%
1957 (200 STRAINS)

CHLOROMYCETIN 94.0%

ANTIBIOTIC A 61.0%

1955 (42 T0 103 STRAINS)

CHLOROMYCETIN $8.0%

7 , D AntizioTic A £9.5%
0 20 0 e 80 100

. *Adapted from Holloway, W. J., & Scott, E. G.: Delaware M. J. 30:1753. 1938.
In this study CHLOROMYCETIN and Antibiotic A were used in identical strengths of 5 meg.

CHLOROMYCETIN (chloramphenicol, Parke-Davis) is available in a variety of forms, including Kapseals®
©f 250 mg., in bottles of 16 and 100,

CHLOROMYCETIN is a potent therapeutic agent and, because certain blood dyscrasias have been associated
with its administration. it should not be used indiscriminately or for minor infections. Furthermore, as with

certain other drugs, adequate blood studies should be made when the patient requires prolonged or inter-
mittent therapy.

a
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[From General Practitioner magazine, May 1961]

inside as well as outside the hospital...
staphylococci usually remain sensitive to

CHLOROMYCETIN

(chloramphenicol, Parke-Davis)

That the sensitivity patterns of “str eet" staphylococei differ widely from those of
“hospital” staphylococci is a well-established clinical fact.1s Although strains of
staphylococci encountered in general practice have remained relatively sensitiveto
a number of antibiotics,¢ the problem of antibiotic-resistant staphylococci appears
to be a threat to all patients in hospitals today. It is encouraging to note, however,
“...that a relatively small percentage of strains develop resistance to chloram-
phenicol, despite the consumption of large amounts of this antibiotic.”?

In one hospital, for example, CHLOROMYCETIN “...was the only widely used
antibiotic to which few of the strains were resistant.”* In another hospital, despite
steadily increasing use of CHLOROMYCETIN since 1956, “...the percentage of
chloramphenicol-resistant strains has -\ctunlly been lower in subsequent years.
Elsewhere, insofaras hospital staphylococci are concerned, it appears that ... the
problem of antibiotic resistance can be regarded as minimal for chloramphenicol.”

CHLOROMYCETIN (chloramphenicol, Parke-Davis) is available in various fuuns. including
Kapseals™ of 250 mg., in bottles of 16 and 100

See package insert for details of nd:mmstmmm and dosage.

Warning: Serious and even fatal blood dyscrasias (aplastic anemia, hypoplastic anemia, thrombocy! tnl"""ﬂ
granulocytopenia) are known to occur after the hav
occurred after short-tern and with .mnoumu therapy with this drug. Bearing in mind the posxibility it
such i may occur, chl hould he uwtl only for serious infectionx caused by organisms
c o should not be used when other less
potentially dangerous agents wi effect in u-e treatment of trivial infections such as colds, influ-
enza, viral in!eclionl of the thro T as i pmph\luctic ngent.

d It al that blood stud
blood studies mny detect early peripheral blood chi
they become irreversibile, such studies cannot be rel
development of aplastic anemin,

5 be made during treatment with the drug. While
such as leukopenia or granulocytopenia, hefore
upon to detect bone marrow depression prior to
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[From General Practitioner magazine, May 1961]

I_N VITRO SENSITIVITY OF 250 STRAINS OF STAPHYLOCOCCI
T0 CHLOROMYCETIN AND TO FOUR OTHER ANTIBIOTICS*

_ Antibiotic B 55%
I o victicc <5
i o

These strains of coagulase-positive staphylococei were isolated from hospitalized patients at a
large county hospital during the year 1959, Sensitivity tests were done by the disc method.
“Aanted from Bauer, Peery, & Kirly!

3 X (5) Smith, 1. M.:
9%, p. 148. (6) Petersdorf, R. G.
dech. Int. Med. 105:398, 1960. (7) E

Pennett, I L., Jr.: Arch. Int. Med. | sracr

| PARKE-DAVIS |

PARKE, DAVIS & COMPANY, Detrolt 32, Michigan
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[From Medical World News, Feb. 2, 1962]

when urinary
- tfract
infections
present
a therapeutic
challenge .o

CHLOROMYCETIN

(chloramphenicol, Parke-Davis)

Often recurrent...often resistant to treatment, urinary tract infections are among the most
frequent and troublesome types of infections seen in clinical practice.! In such infections,
successful therapy is usually dependent on identification and susceptibility testing of invad-
ing organisms, administration of appropriate antlbacterlal agents, and correction of obstruc-
tion or other underlying pathology.

Of these agents, one author reports : “Chloramphenicol still has the widest and most effective
activity range against infections of the urinary tract. It is particularly useful against the
coliform group, certain Proteus species, the micrococci and the enterococci.””! CHLOROMYCETIN
is of particular value in the management of urinary tract infections caused by Escherichia
coli and Acrobacter aerogenes.® In addition to these clinical findings, the wide antibacterial
range of CHLOROMYCETIN continues to be confirmed by recent in vitro studies.*®

CHLOROMYCETIN (chloramphenicol, Parke-Davis) is avmluble in various forms, mcludmg Kapseals® of 250 mg.,
in bottles of 16 und 100. Sce packuge insert for details of ad ruuon and

Wurning : Serious and even fatal blood dyscrasias (aplastic i ic ia, thrombocytopenisa,
granulocytopenia) are known to occur after the administration of thommphemcol Blood dyscrasias have
occurred after both short-term and prolonged therapy with this drug. Beurmg in mind the possibility that
such reactions may occur, chloramphenicol should be used only for: serious infections caused by organisms
which are susceptible to its antibucterial effects. Chloramphenicol should not be used when other less poten-
tially dangerous agents will be effective, or in the treutment of trivial mfectwns, such as colds, influenza, or
viral infections of the throut, or as a prophylactic agent. Precantions: It is essential that adequate blood
studies be made during treatment with the drug. While blood studies may detect early peripheral blood
changes, such as leukopenia or granulocytopenia, before they becue irreversible, such studies cannot be
relied upon to detect bone marrow depression prior to development of aplastic anemia.

Referencea: (1) Malone, E.J., Jv.: Mil. Med. 125 :836, 1960, m Martin, W.J.: Nichule, D. R, & Couk, E. N.: Proc. Staff Meet. Mayo Clin,

341147, 1929, (3) Ullman, A 0. (4) Peterwdorf, It. G.: Huok, E.
K.
RKE-DAVIS

Curtin, J. A., A valnu Ilu,-L"u Ilonp 108:45, 1961, lo) Jollifr, C. R
FANNE DAVIS & COMPANY, Detred 31. Mrages

Engelhard, W. E, J. R.; Heidrick, P2 J., & Cain, J. A.: Antibiotics & Chemouther. 10:
694, 1960, (6) Lind, H L.~Am J. P'roctol. 11:392, 1960, e

v
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[From Medical World News, Feb. 2, 1962]
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[From General Practitioner magazine, June 1962]

when postoperative infection
complicates convalescence...

CHLOROMYCETIN

loramphenicol, Parke-D:

for broad antibacterial action

The incidence of postoperative wound infections, particularly among debilitated patients, pre-
sents a serious hospital problem.! These infections are caused in many cases by strains of staph-
ylococci resistant to most antibiotics in common use.}:23 In such instances, CHLOROMYCETIN
should be considered, since “...the very great majority of the so-called resistant staphylococci
are susceptible to its action.”s

Staphylococcal resistance to CHLOROMYCETIN remains surprisingly infrequent, despite wide-
spread use of the drug2457 In one hospital, for example, even though consumption of
CHLOROMYCETIN increased markedly since 1955, there was little change in the susceptibility
of staphylococci to the drug.”

Characteristically wide in its antibacterial spectrum, CHLOROMYCETIN has also proved valuable
in surgical infections caused by other pathogens—both gram-positive and gram-negative.”8

CHLOROMYCETIN (chloramphenicol, Parke-Davis) is available in various forms, including
Kapseals® of 250 mg,, in bottles of 16 and 100.

See package insert for details of administration and dosage.

Wammg' Serious and even fatal blood dyscrasias (aplastnc anemia, hypoplashc anem-a thrombocytopenia,
granulocytopenia) are known to occur after the ion of Blood dyscrasias have
occurred after both short-term and prolonged therapy with this drug. Bearing in mind the possibility that such
reactions may occur, chloramphenicol ‘should be used only for serious infections caused by organisms ~hich are
susceptible to its antibacterial effects. Chloramphenicol should not be used when other less potentially danger-
ous agents will be effective, or in the treatment of trivial infections such as colds, influenza, or viral infections
of the throat, or as a prophylactic agent.

Itis ial that ad blood studies be made during treatment with the drug. While blcod
studnes may detect early peripheral blood changes, such as leukopenia or granulocytopenia, before they become
irreversible, such studies cannot be relied upon to detect bone marrow depression prior to development of
aplastic anemia. *

References: (1) Minchew, B. H., & Cluff, L. E.: J. Chron. Dis. 13:354, 1961. (2) Wallmark, G., & Finland, M.: Am. J. M.
Sc. 242:279, 1961. (3) Wallmark, G., & Finland, M.: J.A.M.A. 175:886, 1961. (4) Welch, H., in Welch, H., &
Finland, M.: Antibiotic Therapy for Staphylococcal Diseases, New York; Medical Encyclopedia, Inc., 1959, p. 14.
(5) Hodgman, J. E.: Pediat. Clin. North America 8:1027, 1961. (6) Bauer, A. W.; Perry, D. M., & Kirby, W. M, M.:
J.A.M.A. 173:475, 1960. (7) Petersdorf, R. G., et al.: Arch. Int. Med: 105:
1960. (8) Goodier, T. E. W., & Parry, W. R.: Lancet 1:356, 1959,

81-280 O - 68 - pt. 6 - 6
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[From General Practitioner magazine, Sept. 1962]

in urinary tract infections...
the most common pathogens
respond to

CHLOROMYCETIN

{chloramphenicol, Parke-Davis)

That the urinary tract is especially vulnerable to invasion by gram-negative pathogens is an observation often
d. Also amply d: ted!s is the finding that many common offenders in urinary tract infections remain
susceptible to CHLOROMYCETIN.

In one investigator's experience, chloramphenicol has maintained a wide and effective activity range against infec-
tions of the urinary tract. “It is particularly useful against the Coliform group, certain Proteus species, the micrococci
and the enterococci."2 Other clinicians draw attention to the “frequency for the need” of CHLOROMYCETIN inasmuch
as “...a high percentage of Escherichia coli and Klebsiella-Aerobacter are sensitive to it.”! Moreover, enterococci,
other streptococci, and most strains of staphyl i exhibit inuing sensitivity to CHLOROMYCETIN.!

Successful therapy in urinary tract infections is dep upon identification and susceptibility testing
of the invading organism, as well as the prompt correction of obstruction or other underlying pathology.s

CHLOROMYCETIN (chloramphenicol, Parke-Davis) is available in various forms, including Kapseals® of 250 mg., in bottles of 16
and 100. See package insert for details of administration and dosage.

Warning: Serious and even fatal blood dyscrasias (aplastic anemia, h ic anemia, penia, ia) are
known to occur after the inistration of icol. Blood ias have occurred after both short-term and prolonged
therapy with this drug. Bearing in mind the possibility that such reactions may occur. chloramphenicol should be used only for
serious infections caused by isms which are ible to its antil ial effects. icol should not be used when

other less potentially dangerous agents will be effective, or in the treatment of trivial infections. such as colds, influenza, or viral
infections of the throat, or as a prophylactic agent. ’

Precautions: It is essential that adequate blood studies be made during treatment with the drug. While blood studies may detect
early peripheral blood changes, such as leukopenia or granulocylopenia, before they become irreversible, such studies cannot be
relied upon to detect bone marrow depression prior to development of aplastic anemia.

References: (1) Katz, Y. J.. & Bourdo. S. R.: Pedial. Clin. North America 8:1259, 1961,
(2) Malone, F. J.. Jr.: Mil. Med. 125:836. 1960. (3) Ullman, A.: Delaware
M. J. 32:97, 1960. (4) Petersdorf, R. G.; Hook, E. W.; Curtin, J. A, &
Grossberg, S. E.: Bull. Johns Hopkins Hosp. 108:48, 1961.

(5) Whitaker, L.: Canad. M. A. J. 84:1022, 1961. (6) Martin, W. J.;
Nichols, D. R, & Cook, E. N.: Proc. Staff Meet. Mayo

Clin. 34:187, 1959.

PURKE, DAVIS & COMPANY. Dotret I1. Michipes
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[From Modern Medicine, Sept. 17, 1962]

in urinary tract infections... :
the most commmon pathogens
respond to

CHLOROMYCETIN

iscamghenicel, P
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[From Southern Medical Journal, Jan. 1963]

in severe respiratory infections refractory to other measures...

CHLOROMYCETIN

‘chloramphenicol. Parke-Davisi

for established clinical efficacy against
susceptible organisms™

In Friedlander’s Pneumonia®* « In Hemophilus Influenzae Preumonia™*"**
« In Staphyloceccal Pneumonia™®* « In Acute Epiglottitis*’>"* o In Pneumonias Due to
_Gram-negative Bacilli’ » In Staphylococcal Empyema”

CHLOROMYCETIN chloramphenicol. Parke-Davis' is available in various forms. including Kapseats' of 250 mg.. in bottles of 16 and
100. See package insert for details of administration and dosase.

Warning: Serious and even fatal blood dyscrasias ‘aplastic anemia. hypoplastic anemia, thrombocytopenia. granulocytopenia) are
known to occur alter the administration of chloramphenicol. Blood dyscrasias have occurred after both short-term and prolonped
therapy with this drug. Bearing in mind the possibility that such reactions may oceur. chleramphenicot should be used only for serious
infections caused by orpanisms which are susceptible to its antibacterial etfects. Chioramphenicol should not be used when other
less potentially dangerous agents will be effective, or in the treatment of trivial infections such as colds. influenza. or viral
infections of the throat, or 3s a prophylactic agent.

P i fis iat that ad te blood studies be made during treatment with the drug. Wnile blood studies may detect
early peripheral blood changes. such as leukopenia or zranulocytopenia. before they become irreversible. sach studies canno! be
relied upon to detect bone marrow depression prior to development of aplastic anemia.

References: {1) Thacher. H. C.. & Fishman. L.: J. Maine M. A. 52:84, 1961. (2) Hopkins, E. W.: Poslglcd Med. 29:45], 1961.

{3) Hall, W. H.: M. Clin. North America 43:191. 1959. (4) Krugman. S.: Pediat. Clin. North America 8:1199. 1961. (5) Ede. S.:

Davis, G. M., & Holmes, F. H. J.A.M.A, 170:638.
1959. {6} Wolfsohn, A. Connecticut Med.
22:769, 1958. (7) Calvy, G. L.: New Englond J.
Med. 259:532, 1958. (8) Hendren. W. H.. lIl. &
Haggerty. R. ).: JLAM.A. 168:6, 1958. (9 Cutts.
M.. Rhode Islond M. J. 43:388. 1960. {10)
Berman, W. E.. & Holtzman, A. E.: California
Med. §2:339, 1960. (11} Vetto, R. R JAMA.
173:950, 1960. (12} Sia. C. C. )., & Brainard. S. C.:
Howaoii M. J. 17:339, 1958. (13) Rosenthal.
I. M.: GP 17:77 {March) 1958. (14) Gaisford, W.:

Brit. M. J. 1:230. 1959.
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[From the New England Journal of Medicine, Feb. 25, 1965]

|stmgu|shed in its field
CHLOROMYCETIN

CHI. RAMPHENICOL)

soues

uomplete information for usage avaxlable to physicians upon request.




2220 COMPETITIVE PROBLEMS IN THE DRUG INDUSTRY

[From Southern Medical Journal, Apr. 1967]

when t counts... ’

iiGhIoromycetm

(chloramphemcol)

PARKE-DAVIS

i PARKE.DAVES & COMPANY. Detrod. u«u..-un

N\ /.

Complete m!nrmahun for usage-:
available to physicians upon request.
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Senator NerLson. None of the ads that you have referred to have
very strong warnings in them. :

Mzr. %UTLER. The only ads we have are the ones that are 15 and 16
years old. ‘

Senator NeLsown. I was just about to refer to the ad of February 20,
1}51)675 the ad that I spoke of before. Does the witness have a copy of
that?

Dr. Lueck. I believe so.

; Senator NEeLson. It says, “When it counts, Chloromycetin”—on the
ront.

Dr. Liveck. Yes, sir.

Senator Nersow. Is it the intent of the company henceforth to pub-
lish this kind of a warning in all of its ads?

Dr. Lureck. Yes, sir. When the ad includes indications for usage,
Mr. Chairman, and dosage schedules, we will include the full warn-
ing statements, all the side effects, and so forth.

Senator NELsoN. You mean that you would still run an ad like the
one you ran in the General Practitioner or some of these other ads,
where there is no warning at all ¢

Let me take one we talked about before, the January 1961.

It says, “Resistant staphylococei among outpatients emerge less fre-
quently, disappear more readily,” and then the warning that is there
simply says: ‘

Chloromycetin (chloramphenicol, Parke, Davis) is available in various forms,
including Kapseals of 250 mg., in bottles of 16 and 100.

Chloromycetin is a potent therapeutic agent and, because certain blood dyscra-
sias have been associated with its administration, it should not be used indis-
criminately or for minor infections. Furthermore, as with certain other drugs,
adequate blood studies should be made when the patient requires prolonged or
intermittent therapy.

You mean the company will run ads henceforth with that little
warning in them ? |

Dr. Lueck. Mr. Chairman, I do not have the ad you have in your
hand, apparently, and before I respond to that question, I want to
make certain what I am addressing myself to.

Senator Nrrson. This is the ad I read to you earlier, to contrast
that with the much stronger warning in the February 20, 1967 ad. Is
that warning in the 1961 ad adequate in view of what we now know
about this drug from what you said in your February 20, 1967 ad?

Dr. Lueck. Mr. Chairman, when Parke, Davis & Co. either cites
an indication in the ad, an indication for use that physicians might
elect to prescribe Chloromycetin for that drug entity and/or if we
include any dosage recommendations in any ad, the entire warning
statement as depicted in this ad, the ad of February 20, 1967, pub-
%ished in the Journal of the American Medical Society, will be fol-

owed. ‘

Senator NELsoN. Do you mean to say that you will run ads to phy-
sicians urging their use of this drug, and omit the warning that says
“serious and even fatal blood dyscrasias may occur™?

Dr. Lueck. No, sir; we are being misunderstood. I am merely saying
that we will print what is in the package insert nearly verbatim, as
we have in the February 20,1967 ad. ‘

Senator NeLson. Then take the ad I just gave you. You would not
run that 1961 ad again, then ?
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Dr. Lueck. No, sir; we would not run that 1961 ad.

Senator NeLson. You do not think that it is adequate ?

Dr. Lurck. No, sir; it does not meet the present requirements.

Senator NELson, Do you think these present requirements, in view
of the history of this product, are justifiable ? :

Dr. Lueck. Yes; I think they are. I think they are very adequate.

Senator NeLson. Now, let me ask you another question: This ad was
published February 20, 1967?

Dr. Liveck. Yes, sir.

Senator Neusox. I have here an ad from the British Medical Journal
of February 11, 1967, just 9 days away from this very detailed ad.
That British ad does not have any warning in it at all. It says:

Clincally Unexcelled.

Clinical use throughout the world has established Chloromycetin (chloram-
phenicol B. P. Parke, Davis) as an antibiotic of outstanding efficacy in a wide
variety of bacterial, viral and rickettsial infections. Chloromycetin possesses
extremely high anti-microbial activity, crosses tissue barriers readily, diffuses
widely and rapidly through nearly all body tissues and fluids, and is well toler-
ated. It is rapidly absorbed and bacterial resistance is minimal. And because of
these notable properties, therapy with Chloromycetin generally results in prompt
response and rapid recovery.

No warning at all in that ad. How do you explain that?

Dr. Lueck. Mr. Chairman, is that the complete ad ?

Senator NeLso~. Yes; do you not have a copy of it ?

Dr. Lurck. I only haveone page. I did not know if that was the com-
plete ad or not.

Senator NeLson. Yes; I will show you the journal.

Dr. Lueck. I would like to comment that the medical feeling and
impressions on the warning requirements on Chloromycetin are dif-
ferent in practically every country of the world. Parke, Davis & Co.,
has always met all the requirements, the legal requirements of what-
every country we distributed our products in and we have met the
necessity of the medical profession in that country. These ads, so far
as I know, met all of those requirements.

Senator NeLson. Well, the effect of the drug is the same on people
in other countries as it is here; is it not?

Dr. Lueck. Largely.

Senator NeLson. Do you know of some differentiation ?

Dr. Lukck. Yes; there are some minor differentiations, but for the
sake of this discussion, let us say they are the same.

Mr. Currer. Mr. Chairman, I think you will find that the point you
are developing is true of every single ad in this magazine, which 1s a
distinguished magazine of the British Medical Society and I assume
it meets all of what they consider to be appropriate requirements.

Senator NeLson. I have not questioned whether or not it met their
requirements. I have assumed that. There is a very serious moral ques-
tion involved that ought to be brought up. It sure shocks me. What
the witness says is we will meet the standards of the country where
the drug is sold. That means, of course, there is not a single under-
developed country in the world that has any defense against the exploi-
tation of their people for profit by an American corporation who does
not warn them of the serious, mighty serious, possibly fatal conse-
quences here. So you mean to testify that your company will stand
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on the proposition that we will send drugs to Tanganyika, we will send
to Latin erican countries, we will send drugs to all the under-
developed countries in the world and since they do not have any
standards, we will fool them all we can and make a great big profit
and never tell the doctors that there isa risk of serious blood dyscrasias.
Isthat what you are telling the committee ? .

Mr. Currer. No, sir. I think you know that, sir. This is a British
Medical Society. The British doctors are sophisticated doctors, just as
sophisticated as the doctors in this country. This meets all their require-
ments. This is, of course, only a small part of the information that goes
to a British doctor. ‘

Senator NeLson. That is not the testimony. .

Mr. CuTLEr. You are indicting every drug company in Great Britain
and the United States. ‘

Senator NELson. Any company, drug company or any other kind
of company, that would do that, I would be pleased to indict on moral
grounds. 1 think they ought to be indicted on moral grounds. Your
testimony is that you will meet the standards of the country in which
you are advertising, not the standards of safety which the witness has
testified is a proper standard, the proper ad which gives this warning
that is put in ads in this country. But in countries where the people
do not know any better, where the country is not protected by laws,
you will tell us that you have no compunction about running an ad that
will fool a doctor, as you did in California in 1961.

I will read this to you. I would think you would not sleep at night,
frankly, you or any drug company that would do that.

On page 11 of “By Prescription Only,” by Morton Mintz, it says that
Dr. L. A. M. Watkins, La Canada, Calif., physician, prescribed Chlo-
romycetin to his own son. In 1952, the boy died. In November 1961,
the physician went before a California Senate committee and testified :
“I do not know of one single victim who would not be alive today
had he only been permitted to get well by himself; by nature without
the use of antibiotics.” Here is an American doctor, I do not know what
he read about chloramphenicol. But if he read these ads without any
warning, he might very well prescribe it and lose his own son. I do
not understand what standard of ethics would govern a great industry
of this country that would find it satisfactory to finally, under compul-
sion in this country, warn the public and warn the doctors about serious
bloed dyscrasias and then cavalierly advertise in another country with-
out telling those people about the risks. I should think you people
would not be able to sleep.

Mr. Cutier. Mr. Chairman, I think you are reaching awfully far
to criticize a witness and a company that brought you some evidence
that you have been asking for, for months, about therapeutic equiva-
lency of various drugs. It so happens that the pharmaceutical indus-
try, as you know, has believed that advertisements of drugs are not
the primary source of information on which the doctor relies. In
1962, this issue was fought out in this Congress and it was decided
by the Congress that all advertisements should contain brief sum-
maries, warnings, of complications and side effects, and the FDA was
given power to regulate in that area. These companies have done their
very best to live up to that law, the need for which they did not agree
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with at the time. They have observed that law, and you are digging
back to 1952, some 15 years ago, to whip this company which brought
you some evidence.

I must object to that, Mr. Chairman, most respectfully.

This witness did not come to testify about advertising. Neither you
nor Mr. Gordon said anything to him in advance to indicate you in-
tended to question him about advertising. If you want to query Parke,
Davis about its advertising, give them notice and they will produce
a witness to reply to you.

Senator NeLson. I am perfectly happy to have any statement you
want to make in the record. I did not tell you what witnesses to
bring. You are familiar with the questions that have been raised.

Mr. Currer. You knew what they were going to cover. This wit-
ness testified until 11 o’clock this morning on an issue you have been
inviting the entire industry to bring in some evidence about; namely,
therapeutic equivalency. He brought it in. You asked him perhaps
half an hour of questions on that subject and ever since, you have
been off on advertising as a way to harm this company.

Senator NerLson. I have not been discussing advertising as a way
to harm this company. And, I do not blame this witness. He does not
run the advertising.

But now that you mention it, you select the date, you bring in
your advertising people, and we will stick to this one issue of ad-
vertising and we will take 1 day or 2 days or whatever amount of

time you need to explain this kind of advertising and what you do
in this country versus what you do in underdeveloped countries or
in England or elsewhere.

Do you want to give me a date? I will cancel everything I have.

Mr. Corier. I cannot act for the company, sir, but if you wish to
have a Parke, Davis witness, they will be happy to supply one.

Senator NeLson. We will be glad to have Parke, Davis come in at
any time. We will set a date and we will go through all this advertis-
ing with them.

I have not been beating the company over the head unfairly. I think
if you raised this issue on moral and ethical grounds before any ob-
jective citizen in America, he is going to say it is shocking.

Mr. Currer. Mr. Chairman, it is an issue that was fought and re-
solved in 1962. Everything you have said here has been put into the
record of the Congress before 1962. The law was passed, the companies
are doing their level best to comply with it. Parke, Davis, as this wit-
ness said, has never since been accused by FDA of issuing any
improper ad, as I understand it. We are on =a different issue now:
namely, the issue of generic equivalency. That is what you invited
people to come and testify about. That is what Dr. Lueck testified
about and you do not have any questions to ask him about that.

Senator NeLson. The issue was not resolved in 1962. The issue I am
talking about right now is February 20, 1967, and February 11, 1967.
I am talking about two ads run by the same company. I am talking
about the witness’ testimony as a professional person that he thinks
that this warning should be in the ad. .

Mr. CurLEr. Speaking of warnings, Mr. Chairman, would it not
have been appropriate for this committee to say to some representa-
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tive of Parke, Davis or to us that you intended to ask some question
today about those ads and you would like have a witness qualified on
that subject ? ‘

Senator NeLson. We intend to ask questions about the whole spec-
trum of issues related to the drug industry as we have of every other
witness who has come here. You are the first one to complain and you
have not yet been a witness. I can’t predict every question we will
think of as various issues arise. But if you think this is unfair, as I say,
you can notify my office as to when Parke, Davis wants to go through
these ads with us and we will pick out a time very soon for Parke,
Davis to bring their advertising people. Let them talk about the
morality of thisad.

But 1t shocks me that you do not even blush when you defend a
company advertising drugs in another country without the warning
required here when the reason it is required in this country is because
the ad without the warning does mislead doctors, it does cause people
to prescribe a dangerous drug for illnesses that are not serious. That
is why the ad is run with the warning. And you know it and every-
body else knew it, too.

I would like an answer to that. If this is the standard of ethics by
which the industry operates, I tell you, you fellows are in for some sad
trouble. I do not think this country will stand for it.

I do not have any more questions of this witness.

Thank you, Dr. Lueck.

(The complete prepared statement and attachments submitted by
Dr. Lueck for presentation on November 16, 1967, follows:)

STATEMENT OF LESLIE M. LUECK, PH. D., DIRECTER OF QUALITY CONTROL, PARKE,
Davis & Co.

TOTAL QUALITY CONTROL OF MEDICINAL PRODUCTS

Mr. Chairman and Members of the Committee : My name is Leslie M. Lueck. I
am director of Quality Control for Parke, Davis & Company. I am representing
the Pharmaceutical Manufacturers Association today to provide you and members
of the Subcommittee with an insight into the quality control operations of rep-
utable drug firms.

I am a native of Wisconsin and a graduate of the University of Wisconsin
having received a Ph.D in pharmacy from that school in 1954. After receiving
my doctorate, I joined the Research staff of Parke, Davis & Company and spent
the first seven years of my professional career in Product Development. Since
1961, I have devoted my efforts to Quality Control, becoming Director of Quality
Control in April 1963. : .

My interest in the quality of medicinal products was, of course, first generated
as a stuednt of the pharmaceutical sciences. However, it was enhanced to a great
degree after joining Parke, Davis & Company for it was there, in Product Devel-
opment, that I experienced firsthand the true meaning of quality in a medicinal
product.

The philosophy of quality control of pharmaceutical products has changed a
great deal since its inception in the late nineteenth century.

There is often a tendency to associate the quality control of drugs with
enactment of the first Food and Drug laws in 1906. This, however, is not the case.
Quality control was practiced by certain pharmacutical manufacturers before
this law came into being and long before the term “quality control” was used to
express the idea. :

For example, prior to about 1880, there were no standard tests applied to a
medicinal product. Compendia were primarily concerned with methods of prep-
aration; recipe books, rather than books of standards.

The first standardized pharmaceutical product was controlled by a determina-
tion of the total amount of alkaloids present in various preparations. Subsequent
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lots of the finished product were adjusted according to this specification ; a erude
method, indeed, in the light of present-day procedures. In the field of control of
the quality of medicinal products, it can be likened to the first Wright brothers’
flight as compared to present-day aviation.

Shortly thereafter, manufacturers of lesser quality products were forced,
through the exercise of freedom of choice available to the prescribing physician
to market standardized preparations. This, then, was the beginning of quality
control. : ’

Quality control is not a term that is exclusive to the pharmaceutical industry.
Most major industries maintain extensive quality control departments. Their
philosophy of quality control, however, is often based on one-hundred percent
inspection of the finished product.

Inspection of every finished pharmaceutical product is not only impractical,
but does not guarantee quality. Analysis is helpful, but cannot be done on all
units of the product because it is destructive in nature and, of course, a one-
hundred percent analysis would leave no product to administer to the patient.

Therefore, since inspection and analysis cannot alone assure quality in a
product, a new approach to checking quality was born, the concept of control
rather than analysis.

Control of the quality of a medicinal product is based on preventive measures.
That is, the establishment of control procedures, methods, and systems involving
all the components, the methods of manufacture, and the package and labeling
of a product. These measures reduce or prevent errors or defects from entering
into product, and thereby assures its quality.

Because of the advent of more and more complex pharmaceutical products
with their diversified physiological actions, there has arisen a new concept in
the realm of quality control—the theory and practice of “total quality control”
as stated in the Principles of Total Quality Control recently adopted by the
Pharmaceutical Manufacturers Association. A copy of this statement is attached
as Exhibit A for inclusion in the record.

Guided by these principles, the function of the quality control division of a
pharmaceutical company is to coordinate, integrate, and provide an atmosphere
within the company for total quality control.

The term “quality” in a medicinal product can be defined as the assurance of
safety, efficacy, and acceptability for the intended function of the product.

The product must be safe when used according to directions for the indications
recommended. In other words, when the product is administered according to
the directions on the labeling, using the recommended dosage, observing the
cautions cited, and monitored by medical experts when needed, the product is
considered to be safe within the framework of medical judgment.

The product must also be effective. It must do the job according to the claims
which are made for it.

The efficacy of a product must be determined prior to the time of submission of
a new drug application. The monitoring process, however, does not stop there.
One aspect of total quality control requires that the effectiveness of a marketed
product be under continuous surveillance. This is especially true in the area
of individual patient responses, variations and tolerances, drug interaction,
and long-term product stability.

The product must of course be acceptable. This refers, among other things, to
the selection of the product form, such as a tablet, capsule or ampoule, etc.
Packaging is also important. The package must preserve and protect, the product,
be clearly and accurately labeled, and be convenient to the physician and patient.

Mr. Chairman, now that we have briefly defined safety, efficacy, and accept-
ability, I would like to consider how these goals may be achieved in each product,
batch after batch. We feel the first step of building quality into a product begins
in the research or design phase. .

Design. Phase (Please refer to Addendum I)

It is in research that quality is designed into the product. )

As indicated by my associates, a new drug substance is first studied exxtensively
in animals to establish toxicity, safety, and pharmacological activity.

Chemists, bacteriologists, biologists, and pharmacists then design various
dosage forms for the product. They establish standards of purity, methods of
preparation, formulas, analytical specifications and collect stability data. In
general, they find out all they can about the product prior to initiating clinical
investigation studies concerning safety and efficacy in human subjects.
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TFinally, thousands of individual clinical tests are performed. Patient records
obtained from these tests are painstakingly kept and analyzed and a summary
of the studies is written. These investigations form the basis for a new drug
application.

The final labeling of the product is, of course, based on the results of the
clinical trials.

After establishing the safety and efficacy of the product, the design phase of
building quality into the product is complete.

Conformance Phase (Please refer to Addendum II)

Now that a product exists, it must be manufactured in a way that duplicates
the design phase of total quality control. This is called the conformance phase.

This is the area in which the production, purchasing and quality control divi-
sions of a pharmaceutical firm are most vitally involved.

There are many systems by which pharmaceutical manufacturers can control
their product during the conformance phase.

I would like now to illustrate one of them. ‘

It starts by preparing an elaborate set of specifications for all the components
that make up a product.

These specifications include methods for determining the identity, purity,
strength, physical characteristics, uniformity, quality, and many other param-
eters, depending upon the requirements expected of the raw material.

Package specifications and control procedures are also provided for such items
as glass containers, bottle closurers, cap liners, filters, and even the glue used
for labels. :

If the material is to be purchased, the purchasing agent is provided with a set
of these specifications. L

Suppliers are selected on their ability to produce and deliver quality material.

Quality control personnel often visit the suppliers, firsthand, to verify whether
or not confidence can be placed in them.

When the material from the supplier arrives in the plant, it receives an
identifiying number. This number is never duplicated.

The incoming raw material is then quarantined until it is sampled, inspected,
tested, and approved according to the established specifications.

Labeling the material also undergoes rigid inspection techniques. (Please see
Addendum IIT) Samples of the labeling to be ordered are proofread by at least
two qualified people before they are sent for printing.

All labeling material received is 100% inspected for proper identity, lot
number, and all regulatory requirements. The labeling material is counted and
inspected by both quality control personnel and the label storekeeper. The
labeling material is then stored in a secure manner to prevent any label mixups.

All raw material must be approved by the quality control division before it is
allowed to enter a product,

The next step is control of the manufacturing process. (Please refer to Ad-
denda IV and V)

Some of these points have already been covered by Mr. Blazey in his submis-
sion for the record. |

The manufacturing process is very carefully detailed on manfacturing process
cards. These cards are precisely controlled by a manufacturing identity number
which isassigned to each batch production record.

The entire history of a product, per batch, can be traced through a numbering
system.

The particular lot or batch number of every component and manufacturing aid
involved in the production of a product must be traceable from the lot number
on the final package.

The quality control approved raw materials, clearly labeled, are then accu-
rately weighed and checked for identity and accuracy of measurement by at
least two qualified individuals at each dispensing step. The identification num-
bers of the materials dispensed are recorded on the batch production card.

All materials forwarded to a production department are very carefully labeled
and quarantined by a system of control records. ‘ :

Upon arrival in the manufacturing department, the materials are checked for
identity by at least two qualified persons.

All material is then checked again for identity and quantity and verified by a
qualified production control checker before it is allowed to be added to the
product. !
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The materials are then combined in the processing operation according to the
specific instructions on the batch production card.

During the manufacturing operation, each individual manufacturing process
step is checked and endorsed by at least two individuals and their signatures
entered on the batch production record.

In-process product and equipment checks and verifications are made and re-
corded during the processing operation, and production and control procedures
are rigidly followed.

Intermediate granulations or mixtures are often tested for homogeneity.

The finished granulation or mixture is sampled, tested, analyzed, inspected,
and the yield variation limits determined by the quality control division.

Approval by quality control is given only when all the predetermined speci-
fications and standards are met, and the records are complete.

The approved blended powder mixture is now ready for further processing,
such as into a tablet or capsule.

The mixture is now carefully filled into its dosage form. The product is in-
spected and tested to confirm the uniformity of composition of the active
ingredients.

After processing into a final dosage form, chemical analysis and identity
tests are performed by the quality control divisions to reaffirm the quantity,
quality, and uniformity of the product.

Many firms identify their products by the use of an identity code written
or stamped on each tablet or capsule. This aids the physician in identifying the
medication being taken by their patients. It is also an aid in identifying the
product as it proceeds through the manufacturing process.

The quality control division will approve the bulk product (capsules, tablets,
ete.) for further processing if the results of the testing, the final yield verifica-
tion, the documentation, and the control procedures have all been properly
carried out according to the established product specifications and standards.

When an approved bulk medicinal product exists, the proper container, the cor-
rect labeling, and the packaging materials are joined together to produce a
finished product. Each of these items, along with their identifying numbers, are
recorded on the finishing record. (Please refer to Addendum VII).

Many checks, reconciliations, and identifications are made to control the fin-
ishing operations. Included are the following:

(1) A thorough cleaning and checking of the packaging line before the start
of the operation.

(2) A check of the identity, quantity and quality of the packaging material
and labels.

(3) In-process testing and control procedures on the product.

(4) Complete label reconciliation and a physical evaluation of the final
product.

Finally, after all balances and reconciliations are made, product yield varia-
tions determined, and all required government approvals are obtained, the
product is given final approval by the quality control division.

A reserve sample is removed and stored within the quality control division
for reference. All the control documents pertaining to the batch are then filed
in the quality control division.

Now the product is ready for distribution. (Please refer to Addendum VII).

Total quality control of a product does not stop here. A system of controlling
the storage of the product in the warehouse, and also periodic inspections of the
product of the pharmacy shelf, further assure its quality when it is dispensed
to the patient.

It is important to remember that the purpose of the conformance phase of
total quality control is to duplicate exactly the product produced during the
design phase. This does not just mean that each batch or lot of product should
have the same physical and chemical characteristics as another batch or lot. It
is far more important that each tablet, capsule or pill must perform both physi-
ologically and pharmacologically in exactly the same manner.

It is inconceivable to assume that merely analyzing a product for potency and
purity will assure its quality.

At this time, I would like to differentiate between the terms ‘‘analysis” and
‘“control”.

Analysis is predicated on meeting minimum requirements after a product is
manufactured. No degree of testing or analysis can change the quality aspects
of the product after it is manufactured.
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For example, in the case of a capsule filled with defects, it is obvious we can-
not eliminate these defects by analyzing the final product.

A surprisingly large number of individuals still regard analysis as the only
basis for establishing and maintaining quality. Testing by official methods after
the product is produced and efter most products are in commercial distribution
offers inadequate assurance of quality.

Total quality control on the other hand uses analysis or testing only as a check
to make sure that the manufacturing processes have been properly controlled.

Testing merely indicates, in part, that minimum legal or other requirements
have been satisfied. ;

Testing does not show maximum levels of quality.

‘What are these minimum requirements. They are the tests and requirements
as set forth in the USP, NF, and FDA antibiotic certification regulations.

It is important to note that industry considers the USP, NF, and FDA anti-
biotic regulations as essential and the tests and standards contained in them to
be the strongest in the world. However, we must realize that these standards are
not all-inclusive, and by no means should they be the sole basis for judging
whether a product is suitable for use by a patient.

Analysis of a product and adherence to the standards established by the official
compendia does 7ot mean that two products containing the same active ingredi-
ent will necessarily perform the same way in the body.

Unfortunately, technology has not yet provided adequate laboratory tests to
assure the pyhsiological equivalence of drug products. Therefore, the gap must
be filled with a complete program of strict adherence to the total quality control
concept. :

As we started earlier, quality must be built into a product during its develop-
mental stage. This must be followed by strict adherence to a system which assures
that the quality which is built into a product will remain when it reaches the
consumer. This is the ultimate goal of total quality control.

An understanding of this inadequacy of official tests and standards to control
a product completely can be best demonstrated by specific examples.

One of the basic problems involved in relying strictly on chemical tests to
ascertain the therapeutic equivalency of a drug is the nonspecificity of some of
the tests. Many of the official monographs for the final dosage form of a drug
utilize tests which detect a group or chemical class of drugs rather than a par-
ticular molecular arrangement of the drug.

The logical question evoked from this discussion is—why not develop new and
more specific tests? Well, this is being done.

The ethical pharmaceutical industry in conjunction with the official compendia
and academic research laboratories is constantly looking for newer and better
chemical and biological tests. However, this is a slow and tedious job, requiring
years, or even decades of work.

Another example of the limitations of official standards can be seen in the
latest revision of the United States Pharmacopeia. A statement in the general
notices section reads as follows: “Variations in composition are undesirable and
substantial differences in the content of active ingredients between individual
capsules, tablets, and other dosage units are to be avoided.”

Yet, until just recently, most of the official monographs in the United States
Pharmacopeia and National Formulary did not require tests to assure the uni-
formity of composition of each dosage form.

What does this mean? It means that some unit of a product could have 150
percent of label claim, others 50 percent of label claim, while still others may
have no active ingredients present at all. The reason for this was that the assay
required only that the average of a number of units fall within a range, for
example, of 90 to 110 percent of label claim. Consequently, the product, though
defective, would pass the official requirement.

Another example is illustrated by the lack of standards established for the
particle size of a drug substance.

One of the big fallacies of the theory of “drug product equivalency” can be
illustrated by the following example. Let me start by saying that the result of an
assay of a product does not necessarily mean that the determined amount of
active ingredients will be available to the patient upon ingestion. Thus, potency
and purity of a product are not the only important characteristics of the quality
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of a drug. There are many other important factors involved, such as the method
of granulation or mixing the drug, the choice of inert ingredients used in combi-
nation with the active ingredient, and the product design which prevents impuri-
ties and defects from entering into the final product. All the above factors may
influence the final availability of the active ingredients to the patient.

Physiological availability is, therefore, on essential quality characteristic
that is not spelled out in any existing book of standards.

Specific examples can be pointed out which substantiate the contention that
adherence to official standards does not guarantee clinical efficacy.

In testimony delivered earlier before this Committee by Congressman Dur-
ward Hall, reference was made to a Department of Defense experience with
a drug of “supposed generic equivalency”.

The drug mentioned was diphenylhydantoin which is used in the treatment
of epilepsy. The Government had purchased at least three lots from three
different producers other than Parke, Davis & - Company. Documented com-
plaints ensued from various military hospitals concerning the serious side
effects elicited by patients taking the drug. Congressman Hall quoted a letter
from the Chief Neurologist of one of the hospitals who recommended that:

“It has been my experience that patient response is significantly more erratic
with diphenylhydantoin supplied by other than Park-Davis. Therefore, all
further procurements of this drug should be made from Park-Davis.”

Our product is now being procured by the Defense Supply Agency.

This difference in therapeutic effect between supposedly equivalent  products
is one of the reasons which led the military medical procurement agency of
the Defense Department to require clinical testing data on the physiologic
and pharmacologic efficacy of products offered for contract.

I believe that this testimony corroborates the stand we have taken. The
firm I work for, Parke, Davis & Company, developed diphenylhydantoin, and
through its many years of experience has been able to control the variables
that are inherent in the production of this complex and useful medicine.

The FDA in the “1966 Drug Potency Study” announced in a published list
that Parke-Davis’ Thyroid Tablets were assayed and did not fall within the
United State Pharmacopeia standard range.

The company was deeply concerned, and since FDA did not at first disclose
the particular lot number of thyroid sample tested, it was of even greater
concern. However, through inquiries, the company was finally able to ascertain
the lot number of the thyroid tablets that were tested by the Food and Drug
Administration. As it turned out, the lot of thyroid tablets tested by the Food
and Drug Administration was not the company’s USP Thyroid Tablets, but
rather was their Thyroid Strong Tablets, a product that is labeled to contain
114 times the USP potency.

The particular sample of thyroid tablets, tested by the FDA was indeed
within our labeled potency range. A letter of apology from the FDA was later
sent to the company.

Another example of failure of analysis in controlling the quality of medicinal
preparations can be illustrated by the recall of a lot of tetracycline syrup
distributed by a number of generic manufacturers a few years ago.

Tetracycline, as you know, is an antibiotic and subjected to batch-by-batch
testing and certification by the Food and Drug Administration.

The recall of the tetracycline suspension involved a problem of subpotency.
The question that arises here is—was the test performed by the Food and Drug
Administration on the sample before distribution adequate to determine this
lack of stability? On the other hand, if the product was potent when it left the
manufacturer’s plant, why did the product lose its potency in less than one year
after distribution. The minimum shelflife of this product, as established by
regulation, is 18 months.

Analysis at the time of manufacture, therefore, cannot assure that a product
“flltl be stable or retain its labeled and tested potency for an extended length
of time.

This is another important point which a total quality control program con-
tains. Total quality control manufacturers test and study their products to
determine the length of time that their products can be assured to maintain
the labeled potency.
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Ethical pharmaceutical manufacturers perform definitive stability studies
of their products. Not only are they studied in a total quality control system
during developmental research and manufacture, but also subsequent to
distribution.

Recently, Parke, Davis & Company initiated a study to compare a product
originated by the company with several products containing the same active
ingredient now available from other firms by nonproprietary and brand names.
This study was undertaken to determine whether there are any significant
differences between these products and the Parke-Davis product. Preliminary
information on this study, available at the writing of this statement, indicates
that differences were found between products in commercial distribution. More
details on the study will be available shortly. They will be submitted as soon
as they are received.

The company which has developed a drug product knows it intimately and
is continually learning and studying new information concerning it. Its systems
of manufacture and quality control are designed to meet the particular needs
or requirements of the specific product. All the control procedures that are
needed in duplicating the product as determined during the research phase are
rigidly followed.

These methods of control are what make the drug clinically effective, batch
after batch.

In summary, Mr. Chairman, analysis has 1ts limitations. There are many
factors that can produce errors, and therefore, can produce varying results.

Analysis of a drug product is useful, and in most cases essential, but it should
only be used as a guideline in determining if the controls established for the
manufacturing and the packaging operations are suﬂiment to insure the quality of
the product.

Analysis alone is insufficient to assure quahty Thus, a rigid program of
totally controlling all the steps involved in producing a final product is the
only way a manufacturer can assure the clinical effectiveness of his drugs.

GENERAL PRINCIPLES OF ToTAL CONTROL OF QUALITY IN THE DRUG INDUSTIRY
(As approved by P.M.A. Board of Directors on June 22, 1967)

INTRODUCTION AND DEFINITIONS

The quality of a product is its degree of possession of those characteristics
designed and manufactured into it which contribute to the performance of an
intended function when the product is used as directed. The quality of medicinal
and related products is the sum of all factors which contribute directly or indi-
rectly to the safety, effectiveness, and acceptability of the product. Quality must
be built into the product during research, development, and production.

Total control of quality as it applies to the drug industry is the organized
effort within an entire establishment to design, produce, maintain, and assure the
specified quality in each unit of product distributed. The effort should not only
establish specifications for product acceptance but should provide procedures and
methods for achieving conformance with such specifications.

The large variety of substances used in this industry, the complexity of its
products, and the various types of company organization make it impossible to de-
sign in detail a single universally applicable system for the total control of
quality.

OBJECTIVES

The ultimate objective of a program for the total control of quality in a drug
company is the attainment of perfection in meeting specifications for a produect -
of high quality. It is a program designed to assure the professional user or ulti-
mate consumer that every lot of a product conforms to speciﬁcations and that
each dose distributed will fulfill the representations made in the labeling and will
meet all legal requirements and such additional standards as the management
of a firm may adopt.

81-280 0—68—pt. 6——7
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ADMINISTRATION

Total control of quality is a plant-wide activity and represents the aggregate
responsibility of all segments of a company. The responsibility for auditing the
control system and for evaluating product quality is that of a specific group re-
ferred to in this statement as Quality Control. A basic principle in the control of
quality is that a production group should not have sole responsibility for final
approval of products for distribution. The head of Quality Control should have the
authority to release satisfactory lots of products, to reject unsuitable lots, and to
recommend the recall fromr distribution of any lots subsequently found to be un-
suitable. He should be responsible to a level of management which enables him to
exercise independent judgment. His responsibilities and authority should be
clearly defined by management.

Basic CONSIDERATIONS IN A TOTAL QUALITY CONTROL SYSTEM

A system for the total control of quality should be designed to provide proper
personnel, product design, specifications and procedures, facilities and equipment,
materials, and records. Provision should be made for the audit, evaluation, main-
tenance, and revision of the system. The failure of any component is cause for
review of the reliability of the system.

I. Personnel: Individuals involved in the research, development, engineering,
production, and control of any medicinal and related product markedly influence
its ultimate quality. These people should be competent in their respective fields
of endeavor by reason of academic training, experience, or on-the-job training.
Total control of quality can be achieved consistently only through quality-mind-
edness in each employee and an understanding among all personnel of the part
their performance contributes toward product quality.

II. Product Design: The quality of a product must be built into it during re-
search, clinical evaluation, development, and engineering. The formulation, the
method of manufacture, the tests, the choice of materials, and the packaging and
labeling should impart to the product or describe the desired quality character-
istics. Effective quality control calls for a continuing quality evaluation and im-
provement program. ’

ITI. Specifications and Procedures: Specifications should state clearly the de-
sired characteristics and acceptable tolerances for all raw materials, interme-
diates, packaging supplies, labeling, and finished packaged products. Procedures
should clearly state the necessary steps to evaluate sources, to obtain, receive,
test, and accept purchased materials; to produce, store, test, and handle inter-
mediates and products ; to provide for checks and audits and such other functions
that are necessary to assure products of the desired quality. Specifications and
procedures should be recorded and dated to clearly designate the period of their
use.

IV. Facilities and Equipment: Facilities, buildings, and equipment for manu-
facturing, testing, and storage should be of such design, size, and construction
as to assure the desired quality characteristics of each product. Construction of
facilities and equipment should take into account such considerations as ease of
cleaning and maintenance and proper location in relation to surroundings in
order to help avoid contamination or mix-ups.

V. Materials: Materials used in the manufacture of a product including raw
materials, intermediates, packaging supplies, and labeling should be of a level of
quality to assure that the final product meets specifications. The method of
evaluation of quality characteristics in a material, including identification,
sampling, testing, stability, and use in a particular manufacturing operation,
should be predicated on the product’s intended use and should be sufficient to
assure conformance to specifications.

VI. Records: The key element by which administrative control of each lot
of product is maintained is the control numbering system and related .docu-
mentation. This is a system of identifying each product lot and includes marking
of each distributed package of the manufactured lot so that the manufacturer
can establish the history of the package and its contents, the source of each
ingredient, the records of tests made on ingredients as well as on the final
product, and the identity of the individual responsible for each of the steps in
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the manufacturing process and the individual who checked each key step. Such
control numbers and documentation should also relate to records of the packag-
ing operations and the final audit for the total number of packages produced.
The control number and documentation also provide a means to facilitate
recalls, if necessary. :
ADDENDUM

In the application of these general principles, consideration should be given,
but not necessarily limited, to all of the items mentioned in the P.M.A. State-
ment on Control of Quality dated May 3, 1961, which are listed below.

1. Buildings for manufacturing, testing, and storage operations are of ade-
quate design, size and constructionto:

(a) provide for proper receipt and storage of raw materials.
(b) allow proper segregation and 1dent1ﬁcat10n of material during manu-
facturing and packaging.
(e) provide for ease in mamtammg cleanliness and for avoiding
contamination.
(d) provide suitable sampling facilities.
(e) provide adequate laboratory facilities.
(f) provxde proper storage for final products
2. Equipment is:
(a) properly located.
(b) adequate for the required operations.
(e) constructed to facilitate cleaning.
(d) properly maintained.
3. Raw materials are controlled by :
(a) establishment of suitable specifications.
(b) development of adequate test procedures.
(e) specific identification markings.
(d) proper storage conditions.
(e) adequate sampling.
(f) appropriate testing.
(g) requiring compliance with specifications.
(h) providing for Quality Control release.
(i) maintaining records and samples whenever appropriate.

4. Manufacturing operations are controlled by :

(a) useof a suitable batch numbering system.

(b) preparation of formula or batch records.

(¢) checking of ingedients ; identity, weight and measure.
(d) maintaining identity during processing.

(e) checking quality during processing.

(f) checking yield against theory.

(g) adequate sampling and testing.

(h) requiring compliance with specifications.

(i) maintaining appropriate records and samples.

5. Packaging and finishing are controlled by :

(a) establishment of specifications for packaging and packaging
operations.

(b) a formal procedure providing for the inspection and issuance of
packaging materials including labels and labeling.

(¢) providing for the proper disposition of unused labels and labeling.

(d) use of suitable batch, lot or control numbers.

(e) maintaining identity of product before and during packaging.

(f) checking yield against theory.

(g) sampling and checking for compliance W1th specifications.

(h) providing for release by Quality Control.

(i) maintaining appropriate records and samples.

6. Finished stock quality in maintained by :

(a) providing proper storage conditions.

(b) collection and review of stability data.

(c¢) investigation of all significant complaints concerning quality of
products.

(d) providing for the disposition of retumed goods.
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Senator NeLson. Dr. Slesser is the next witness, I understand.

STATEMENT OF A. E. SLESSER, PH. D., ASSOCIATE DIRECTOR OF
QUALITY CONTROL, SMITH KLINE & FRENCH LABORATORIES;
ACCOMPANIED BY LLOYD N. CUTLER, SPECIAL COUNSEL, PHAR-
MACEUTICAL MANUFACTURERS ASSOCIATION, WASHINGTON,
D.C. i

Dr. Svesser. Mr. Chairman, if it is satisfactory with you and the
members of the subcommittee, I would like, in the interest of saving
time, to read a brief statement summary. I had submitted to you in
the fall a statement for the record as of November 6. I certainly will
entertain questions on that statement should you wish to ask them.

On the other hand, this is a brief summary which is an excerpt,
really, from that statement submitted earlier. I will be very happy to
tell you what portion of the statement this relates to as I go along, if
that is satisfactory to you. 3

Senator Nerson. I want to do whatever will speed the hearing be-
cause I know you were inconvenienced the last time when we did not
get through our agenda. I have promised Mr. Stetler that we would
get through today.

How long is your summary, how many pages?

Dr. Stesser. About 10 or at the most, 20 minutes.

Senator Nerson. Let’s try it. Ordinarily that procedure does not
shorten testimony, because I have to go back to the original testimony
which I have marked and repeat portions of it, but I will try.
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Dr. Scesser. Mr. Chairman, first of all, I would like to express my
appreciation for your permitting me to appear and giving me the
opportunity to supplement Mr. Stetler’s statement on the matter of
therapeutic equivalency of drug products.

Through my activities in the pharmaceutical industry, I know
something about the factors that can affect drug performance.

Senator NeLson. We will print in the record Dr. Slesser’s full
statement. '

Are we talking about the statement that is called supplementary?

Dr. Suesser. Mr. Chairman, I did not have one that says supple-
mental testimony before the subcommittee. I think the original one
had the wrong caption as far as committee identification is concerned.

Mr. Cuteer. That was when he was going to supplement Mr. Stet-
ler’s. That is his original statement.

Senator NeLsoN. What are we dealing with, then?

Is this the one he is making an abbreviated statement on?

Dr. Suesser. Yes. I am trying to find a spare copy for you.

Senator Nerson. I would ask that that statement be printed in full
in the record. Then we will take his summary statement and we will
ask questions. If you have a copy of the summary, I can probably
follow you more easily.*

Dr. Suesser. I do have a copy of this brief summary, Mr. Chair-
man, which I do not believe you have, which we will find very shortly.

Senator NeLson. Go ahead while they are finding it.

Dr. Scesser. Control of the quality of the medicinals prepared from
today’s drugs is a complicated operation. It is simply wrong, in the
light of the present state of the art and science of pharmaceutical
manufacture and the inadequately manned FDA, to contend that all
drug products of like generic name are equal.

Even if we make the incorrect assumption that all manufacturers
are capable of passing an FDA inspection, we are still in no sense out
of the dilemma of therapeutic equivalence.

There is the matter of conforming to USP or other standards.
The question is not whether drug products should conform but whether
each batch and each tablet, capsule and dose of every drug product
does conform. The fact that standards exist and that companies put
“USP” or “NF” on drug labels does not establish that, in fact, the
companies actually have adequate control procedures or that they fol-
low them. In short, the real question is, do drug products conform to
the standards they claim to meet ?

Now, I would like at this point to stress the fact that the USP and
the NF are indispensable compendia. There is no question about the
importance of the standards that appear in these compendia. How-
ever, this is only part of the story. Actually, the USP itself points
out on page XVII that the problem of providing objective standards
and methods for USP drug products to measure physiological avail-
ability, which means the extent to which the active ingredient is taken
up by the body in a useful form, “remains in the exploratory stage
at this time” and adds, “Progress has been slow in developing such
standards that would be suitable for U.S.P. use.”

1The complete prepared statement and attachments submitted by Dr. Slesser for pres-
entation on Nov. 16, 1967, begins at p. 2271, infra.
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The NF, on page XLIII, echoes the essence of the USP state-
ment under the caption “Therapeutic Authority Disclaimed,” as
follows: ‘

The inclusion of a drug in the N.F. is not intended as an endorsement of its
therapeutic value. :

Total quality control, Mr. Chairman, involves much more than any
compendium can cover. Not too long ago, the chairman of the NF
Committee of Revision, Dr. Edward G. Feldmann, discussed natural
limitations of the compendia as follows—this is a direct quotation
and we have copies here for you:

Many people in pharmacy have the mistaken notion that if a product meets
all the specific tests and requirements detailed for that article in the U.S.P.
or N.F. monograph, then that particular product as to be perfectly satisfactory.

The word “has” was italicized.

To continue with the quotation :

While I wish this were true, I am sorry to say it is not and the nature of
the problem is such that we can never hope to develop compendia monographs
which will give complete assurance of any product’s absolute suitability.

The detailed specifications that are needed to produce a quality drug
product under good control procedures are so extensive and so all-
encompassing as to defy inclusion in compendia of any sort. Quality
control measures, records, and reports used in leading drug firms for
each batch of even the simplest drug product are massive. These begin
with the raw materials and end with the consumption of the product.
Details of the manufacturing and control procedures utilized for only
a feiv%v products of a capable manufacturer would constitute a book in
itself.

We all know that safety and effectiveness of a drug product are
determined by well-designed, properly controlled and correctly ex-
ecuted clinical tests. Such tests are run by the manufacturer on one,
sometimes two, rarely on more than two batches of the product. Now,
having proved the safety and effectiveness of the product, we must
ask ourselves this question: To what factors are the product’s safety
and effectiveness due? For an answer to that question angl an explana-
tion of how quality control functions, I would like for this subcom-
mittee to take a look at a chart that I have prepared for this purpose.

Before doing this, however, let me state, Mr. Chairman, that con-
trary to common belief, the drug component in most tablet products
comprises less than 10 percent of the makeup of the tablet and that the
number of components other than the drug itself may vary from
two or three to as many as 20 or more. I mention this because this
should be taken into consideration when we are talking about a dru
versus a drug product, which is the form of the drug which is markete:
and administered to the patient. This is the area in which the effect
of know-how or lack of know-how can be demonstrated in a very im-
portant fashion.

Senator NeLson. You just quoted Dr. Feldmann. In part 1 of these
hearings of the Subcommittee on Monopoly of the Select Committee
on Small Business, I quote from Dr. Feldmann:

A good quality control system will minimize the differences between batches

of the same drug product. The official compendia standards are designed to en-
able the testing of the final product to ascertain that a given lot of a drug
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product meets the appropriate criteria of identity, purity, quality and strength.
Compliance with these standards constitutes generally reliable presumptive evi-
dence that such a drug product will be clinically effective and safe.

Clinically effective and safe.

So I think Dr. Feldmann is saying the same thing about the issue
with which we have been in dispute with the drug companies. If drugs
meet the USP standards, it is presumed they will be clinically safe.
That is the heart of the issue on which we differ, but a substantial
body of authority in this country does agree with Dr. Feldmann’s
presumption.

Dr. Scesser. Dr. Feldmann presumes this to be true and certainly
he has a right to make this presumption. I think the body of scientific
evidence would take issue with this presumption and I hope to bring
that out more thoroughly as I proceed with the balance of my
statement.

Senator Nerson. I just wanted Dr. Feldmann’s statement in the
record in proper juxtaposition.

That is a rollcall. Do you have any objection if Mr. Gordon sits
and listens while you present your statement, or do you want to wait
until I get back?

Dr. Scesser. I would be happy to wait.

Senator Nersow. I have read your testimony so I know what is in
it, and I have a few questions on it. I will do whatever you prefer.

Dr. Suesser. I prefer to wait.

Mr. Correr. If 1t is just as short as the others, Mr. Chairman, why
- not, wait?

(Short recess.)

Senator Nevson. The hearing will resume.

Dr. Slesser, go ahead.

Dr. Suesser. Thank you, Mr. Chairman.

Senator Nrrsox. It appears we will have a continuous series of
rollcalls. So I guess we had better move along.

Dr. Stesser. That is perfectly all right.

Senator NrLson. Is that going to be part of an exhibit you have
in your testimony?

Dr. Stesser. Yes.

Senator NeLson. When you get to it identify it for the record.

Dr. Sursser. This is chart No. 3, Mr. Chairman.?

Now, I think that a brief, a very brief presentation on how clinical
effectiveness is established is probably worth while before going into
the rest of the chart.

The capable innovator manufacturer will make sure that for the
research and development formula, the pilot formula, or formulas,
that all tests necessary are run to prove safety and effectiveness. The
only way in which this can be done, of course, is by clinical trials on
human subjects. So that safety and effectiveness have been established
by clinical tests on this particular product. o

Now, I think a great deal of misunderstanding about the signifi-
cance of laboratory testing lies in this particular fact.

It is presumed that—I am using tablets as an example, but they do

1Charts 1, 2, and 3 appear as attachments to Dr. Slesser’s prepared statement of
Nov. 16, 1967, and begin at p. 2275, infra.
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not constitute the only type of dosage form by any means—it could
apply to any pharmaceutical product.

It is presumed that by applying laboratory tests, whether they are
USP, NF, or any other authority, to a certain number of tablets
from a batch, or to a certain number of bottles in a shipment of a
batch, without knowing anything else, one can then, depending on the
results of these analyses, state unequivocally that this product does
have safety and effectiveness. ‘

. Now, I hope to show wherein the fallacy of this line of reasoning
ies.

Quality control, Mr. Chairman, makes sure that what comes out
here as a finished batch is a duplicate, insofar as safety and effective-
ness is concerned, of what was tested at this particular point.

In other words, I am suggesting that quality control has to be
viewed as a chain, that it cannot simply be viewed as beginning and
ending in an analytical laboratory, or a testing laboratory wherein,
unfortlunately, many people believe is the beginning and end of quality
control.

So if I may, I would like to show the factors which are responsible
for the safety and effectiveness as determined by clinical tests on the
prototype formulas.

First of all, the specific components, both the drug and nondrug.

Now, you will notice that I underline “specific” in each case, be-
cause this is very important. i

The drug itself, we know that such matters as the fineness of the
particles of the drug—most drugs are crystals or powders—depending
on particle size—you may get differences in the rate of absorption, as
well as the magnitude.

There are other physical factors that can enter into the behavior of
the drug in a drug product. One of them is described as polymorph-
ism, which is simply a difference in the crystalline structure.

If you were to analyze such a drug by the formal chemical tests,
Mr. Chairman, you could not differentiate polymorphic form A from
polymorphic form B or polymorphic form C. Special types of tests
are necessary, such as infrared spectrometry or X-ray diffraction—
and there again is a fallacy in relying upon simple laboratory tests.
And, of course, the significance of this is polymorphic form A, B, or C
may very well show differences in physiological availability of the
drug and the drug product. ‘

Now, the nondrug components. They are also important. The capa-
ble, qualified manufacturer is just as interested in who supplies these
components as he is in how they test in a laboratory. And he takes
precautions to make sure that he deals only with capable, reputable
vendors, with whom he has had a history of successful quality in the
past. 1

Specific specifications are set up for drug and nondrug components.
Written directions for sampling each incoming shipment exist. These
are updated and precautions taken to make sure they are followed.

The ratio of the drug to the nondrug components, and of the non-
drug components to one another is important.

Then we are talking about a specific formula. USP clearly indi-
cates that the formulas and methods for manufacturing the dosage
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forms which are official in the USP are not a function and cannot
be—included in the monographs for the official products that are listed
therein. So that with a given drug, a manufacturer who may use the
same drug or active ingredient—but then varies in some other respect,
and does not use the specific formula—could alter the safety and
effectiveness of the resulting drug product. ’

Specific manufacturing procedure—this is extremely important. A
statement has been made that it does not matter—or there is a feeling
that exists, that it does not matter how a drug is made as long as it
meets standards. This is certainly not true of the pharmaceutical
industry. The pharmaceutical industry knows from experience, and
the FDA knows, too, that you cannot rely upon the doctrine I don’t
care what the kitchen looks like, as long as the soup tastes good. This
is not at all valid, and there is a very definite relationship between
the kitchen and how it looks—namely the pharmaceutical plant, the
capability of the people who work there, the facilities with which they
wor(li(, the know-how, the physical plant itself, and the quality of the
product.

Now, throughout the course of every batch, specific in process tests,
assays, checks, and inspections are done. Mr. Chairman, these number
literally in the hundreds for each batch, and sometimes may number a
thousand or more. And it is important that these be done because these
are an important part of the chain of quality control which will insure
that on a batch-to-batch basis, every batch will be the same in safety
and effectiveness a the initial batches which were tested in the clinic.

And finally, other specific in-process controls—one function of
which is to make sure that these other four links in the chain have
actually been executed, have been effective, have been properly con-
ducted. One function takes the form of a stack of finished reports of
data, results of inspections, tests, analyses, and so forth, which for even
a single batch may number a great many pieces of paper. They show
the complete history of the manufacture of that batch.

Now, once a knowledge of the control of all these things—these
links in the chain—is known, then and only then do the laboratory
tests have meaning, because if the batch has been made with the links
of this chain under control and unbroken, then we know that the
finished batch will meet all the USP or NF or other required tests.

So what I am trying to say, Mr. Chairman, is that if this chain has
actually been effectuated, and has been capably applied, then the
finished batch will meet USP tests. However, I want to emphasize
this—the reverse is not necessarily true. In the absence of knowledge
that this chain was in fact operative, capably applied and so forth,
laboratory tests to establish that the finished batch or a sample of it
is safe and effective may not be meaningful.

Now, that is the crux of the basis for the concept of total quality
control. Lest there be any misunderstanding that this is solely some-
thing which the industry is trying to use as a smokescreen, I would
like to quote Dr. Earl Meyers who for many years was in the new drug
branch of the Food and Drug Administration—in a speech that he
made before the American Pharmaceutical Association, at the fifth



COMPETITIVE PROBLEMS IN THE DRUG INDUSTRY 2243

annual Federal Service Pharmaceutical Seminar here in Washington,
on November 10, last year—Dr. Meyers made this statement :
It also becomes important to establish the reproducibility of the dosage form

of a drug from batch to batch if the clinical studies are not to be biased by an
unknown variable.

He says:
A break in the control procedure—
This is specifically an endorsement of what I have just presented—

A break in the control procedures may be just as disastrous as the occurrence of
unexpected toxicity. ‘

Then finally—and I quote directly from his talk—

Evidence establishing the safety and effectiveness of one or more batches of a
drug under investigation has no significance— :

‘What he means is a drug product—

with respect to the safety of subsequent batches of the drug unless they can be
shown to be the same as to identity, strength, quality, purity, with. the batches
studied.

Dr. Meyers, more recently in an appearance on November 28, at the
APhA, Academy of Pharmaceutical Science—made this statement:

The active ingredient in a dosage form of a drug is probably not the sole
determinant of its pharmacological effectiveness.

And Dr. Meyers also said that the physiological response may be a
function of the formulations of the dosage as well as the active
component. :

. Here is a very significant comment from this very experienced man
in the Food and Drug Administration :

Regulations and guidance do not establish product quality. Assurance of prod-

uct quality begins in exploratory research when the future product is nothing
more than a gleam in the chemist's eye. ‘

Mr. Chairman, what I am trying to portray in this chart, and with
additive comments, is that generic equivalency does not necessarily
denote therapeutic equivalency. I am reading from page 7:

The importance of particle form and size in antibiotics, like chlor-
amphenicol, and in sulfadiazine and the anti-fungal agents, comes to
mind. Variability in response to different formulations of the blood
anticoagulant tablet, bishydroxycoumarin, are so significant that the
choice of manufacturer source is clearly as important as the choice of
the agent itself. The fineness of the drug in the tablet and how well the
drug particle size is controlled by one manufacturing source as com-
pared to another may very well determine whether dangerous clotting
1s prevented or serious internal bleeding occurs after ingestion of the
usual dose. There are many examples of this sort.

Mr. Chairman, I have a notebook here which contains 211 refer-
ences, which relate directly to this matter of pharmacological equiva-
lency, to the science of biopharmaceutics, which seeks to explore the
ways by which physical and chemical differences in the drug and
nondrug components in drug products can affect the therapeutic
safety and effectiveness of the drug products.

Now, the question has been raised, or the statement has been made
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or has been implied, that because there are 18 or 20 known instances
of so-called generic equivalent products, those which meet specifica-
tions by USP or NF which are not therapeutically equivalent, that
that number is the full total that is known about—and that for this
reason we are talking about a small percentage of the total drugs
n use.

I disagree with that wholeheartedly.

I think the fact that there are 211 references, that are related to
factors, which, can affect the therapeutic effectiveness and safety of
products scientifically, shows that there are many more than 18. The
only reason the 18 have been acknowledged is in retrospect, because
they were so dramatically obvious that it was unmistakable to over-
look them. I think this whole problem is more like an iceberg, where
nine-tenths of it is below the surface. And I think we have only
scratched the surface. To the extent that we study this problem in
more detail, more in depth, I think we will find there will be a lot
more than 18.

Mr. Goroon. Dr. Slesser, I would like to ask you a couple of ques-
tions. With regard to your 211 references of published literature on
the effect of drug formulation on therapeutic activity—one, how many
are duplicate studies, two, do they cover 211 different drugs? And,
three, over how long a period of time were the studies published ?

Dr. Siesskr. They do not cover 211 different drugs.

Mr. Gorpon. How many drugs are actually discussed ?

Dr. Strsser. I do not know exactly how many are discussed. I am
going to make ‘this available to the committee, a copy of these refer-
ences, if it has not already been available to the committee. But the
interesting thing about it, Mr. Gordon, is that one cannot help but be
impressed by the effect on the activity, therapeutic activity of a prod-
uct by differences which are rather subtle—particle size, crystalline
structure, PH, additive materials of various kinds, and so forth. And
I would like to use this as an example.

You very often hear a negative statement made. “We have not in
our experience found that there was any difference between a series of,
let’s say, generically equivalent products when we have used them.”

Here is a hypothetical situation which I think—I think anyone
familiar with medicine knows that there are patients who do not
respond to certain drugs. The body builds up a tolerance, or there is a
certain idiosyncrasy, and they fail to respond.

Let’s create a situation here.

‘We have a patient who is seriously ill, and he needs a certain medica-
tion. That medication is supplied to him. The patient dies.

Now, I think without question the verdict would be—even though
the death may be due to a failure in the quality of that product, its
inability to perform as it should—I think more than likely the verdict
would be the patient failed to respond to the drug.

Here is a case where it would not even be recognized for what it is.
And I am sure the fact that this can happen, that we have seen
dramatic instances where it has happened, certainly is good inference
that it is very likely to happen and will continue to happen.

Mr. Goroon. I do not think my question has been answered.

Dr. Scesser. If you repeat it, I will be glad to answer it, sir.
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Mr. GorboN. Are any of these duplicate studies? How many drugs
are involved ? You said, I think, that there are not 211 drugs involved
although you refer to 211 studies. Now, they may be concerned with
only one, two, three, or four drugs. ;

Dr. Suesser. No—they are concerned with a lot more than one, two,
three, or four. I do not know the exact number. But I can tell you
they are not duplicate studies. They may be on the same drug in some
instances. There may be some on the same drug, yes. But exploring
different facets of this particular drug.

In other words, there will not be two that have to do with the fineness
of division of drug X let’s say in a particular product.

Mr. Goroon. But you do not know ofthand how many drugs are
actually covered in the 211 studies ? |

Dr. Scesser. I have not counted them. Do you know, Dr. Adams?

Dr. Apams. Well over 25. ‘

Mr. Goroon. Now, how many are based on clinically controlled
doubleblind studies?

Dr. Stesser. I do not know the number, Mr. Gordon. I will state
this. It is not always necessary to run a so-called double blind study.
If you are comparing a drug—for example, in the type of study that
Parke, Davis conducted on their Chloromycetin versus so-called generic
equivalent chloramphenicol products, this need not be done in a double
blind fashion.

Mr. Gorpon. You do not know how many are based on controlled
clinical double blind studies. Is that correct ?

Mr. Currer. Could Dr. Van Riper answer that question ?

Mr. Goroon. Surely—anybody. :

Dr. Vax Riper. Mr. Chairman, the importance of a double blind
study depends on the drug that you have under study. One does not do
a double blind study in a situation where he may have a fatal illness,
where you would be giving a placebo, a blank.

Now, in this particular instance—I am not familiar with these
studies, but the possibility and the probability is that these are run
as therapeutic equivalents—one drug is studied against another, in a
blind method, whereby the clinician who is doing the study is not
aware of whether he is giving drug A or drug B. But he does know
that both drugs under study are active.

Mr. Gorpon. I can understand that. But I am asking about the 211
studies. Do you know how many of those are of the type you just
mentioned ?

Dr. Van Riper. I do not. ‘

Mr. Currer. Mr. Chairman, could we offer these 211 studies for the
record? They are all from published medical literature, as I under-
stand it. And then they will speak for themselves.

Senator NEeLson. All right. Depending upon how much value we
determine there would be in printing them in the record as such. But
you let us have them and we will decide that.!

Mr. CurrEr. At least the references could be printed in the record.

(Subsequent correspondence between Senator Nelson and Dr. Feld-
mann re 211 studies follows:) ‘

1Retained in committee files.
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MARCH 5, 1968.
Dr. EpwARD FELDMANN,
Director, National Formulary,
Washington, D.C.

DEAR DR. FELDMAN : During your testimony on June 8, 1967 before the Senate
Small Business Committee’s Monopoly Subcommittee you stated that you “would
be hard pressed to name more than even a few—less than five—well-conducted
clinically acceptable studies which have demonstrated significant differences be-
tween two or more products clinically where they have met all the chemical and
physical standards as provided by the official compendia.”

On November 29, 1967 Dr. A. E. Slesser of Smith, Kline and French submitted
a notebook containing 211 references which, he stated, “are related to factors
which can affect the therapeutic effectiveness and safety of products,” and which
show that there are many more than the small number of cases you, yourself,
mentioned. Dr. Slesser, however, was unable to tell the Subcommittee how many
different drugs were involved in the 211 references; whether they meet USP or
NF standards; or to describe the scientific quality of studies which he was
supplying.

To complete the record on this subject, I am taking the liberty of sending you
the material which Dr. Slesser gave us, and I should be extremely grateful if you
would examine its contents to ascertain how valid is the documentation for his
position.*

Your assistance is greatly appreciated.

Sincerely,
GAYLORD NELSON,
Chairman, Monopoly Subcommittee.

THE NATIONAL FORMULARY,
Washington, D.C., March 13, 1968.
Hon. GAYLORD NELSON,
U.8. Senate, Washington, D.C.

DEAR SENATOR NELsON : This will reply to your letter dated March 5, 1968 rela-
tive to the notebook or compilation of 211 literature references and reprints
entitled “A Measure of the Volume and Content of the Literature Pertinent to
the pertinence of its content to its subject title.

In response to your request to me, I have examined this compilation and have
evaluated it in a general way from the standpoint of its scientific character and
the pertinence of its content to its subject title.

The preface statement in this compilation describes the division of the material
contained therein into five sections identified as items A through E. From my
examination of these five sections, it is my conclusion that items B, C, D, and
E are largely supplemental to the information provided in item A. This conclu-
sion can be drawn from the fact that item B principally draws upon many of the
same refferences as those listed in item A. Item C is a chapter from a textbook,
and as such is based principally upon information drawn from the literature—
again largely information covered under item A. Item D is an annual review of
all areas of research for a specific year in the broad field of the pharmaceutical
sciences. As such, the articles in item D of pertinence to this compilation already
have been listed under item A. Finally, item E is simply a listing of all periodicals
and journals dealing with pharmacy which are published throughout the world.

On this basis then, it appears that greatest attention should be devoted to a
consideration of the scientific aspects and pertinence of the material appearing
under item A.

As noted in the preface to the compilation, item A consists of a listing of 211
articles (along with the abstracts relating to some of them, and along with photo-
copies of certain of the other articles). A detailed and thorough examination of
these articles would constitute an enormous undertaking. My review of this ma-
terial has been limited to a general examination of the material as presented in
this listing. From this general review and survey, I believe that the following
conclusions can be validly drawn :

1 Retained in committee files.
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1. The literature covered by this survey (‘“item A”) is sufficiently broad to
indicate that it represents a reasonably comprehensive review of the subject field.
It is rather unlikely that any significant areas have been overlooked in assembling
this compilation.

2. The periodicals and journals which are cited as references constitute recog-
nized and respected publications in the medical, pharmaceutical, and related
professional or scientific fields. As such, they are appropriate sources for the col-
lection of information on the subject topic of the compilation.

3. Of the 211 references, the first group of 102 references—according to the
preface statement—pertain to in vivo clinical observations, which is the subject
of greatest interest to the question that the compilation attemps to answer. On
this basis, the succeeding observations will be limited to references from this
first group of 102. However, it appears that this first group of references is quite
analogous to the second group of references in all other respects, so that the
same general observations could be validly drawn regarding the source of the
information, the applicability of the studies, the scientific veracity of the con-
clusions, ete.

4. The absence of either abstracts or reprint coples of a substantial number of
the references cited makes it difficult to evaluate the conclusions or pertinency of
such articles without consulting the original literature. Certain of the articles
listed by title only appear to be of questionable pertinency to the topic of this
compilation ; for example, references number 37 and 71.

5. A number of the references appear to pertain to isolated case histories or
other types of casual observations which were not conducted in a scientific
manner—nor were they intended to be. Such articles are equivalent to testi-
monials and while interesting, are usually regarded as almost meaningless by
trained scientists and experienced clinical investigators. A few examples of this
type include references number 13, 14, and 19.

6. A few of the references do not appear to be appropriate for inclusion in this
listing since the titles and/or abstracts of the articles indicate that the study
involved is concerned only with the pharmacology of the drug under examination
and not in any way with dosage forms or matters of formulations; for example,
reference number 35.

7. Somewhat along the same vein, certain references appear only to compare
entirely different routes of administration of a drug rather than different dosage
forms or formulations to be administered by the same route. It is obvious to all
that a drug administered by injection will be physiologically available more
promptly than virtually any oral dosage form. Examples in this category include
references number 24, 25, and 97.

8. Many of the studles compare entirely dlfferent types of oral dosage forms—
for example, a drug in the form of tablets or capsules in contrast to the drug
substance in some liquid dosage form such as an elixir of suspension. Selection of
the optimum dosage form is important and unquestionably can have an effect on
the therapeutic effectiveness of the drug involved. However, I am unaware of any
suggestion or claim that “therapeutic equivalency” exists between completely
different types of dosage forms. This is quite another matter from comparing
the tablets made by one firm with the tablets made by another firm. Therefore,
references of this nature do not seem appropriate for inclusion in this compila-
tion on ‘“generic equivalency”; some examples include references number 7, 10,
12, 89, and 98.

9 By the same token, certain drugs are pm‘poselxy formxulwted in a manner to
provide slow or gradual release of the drug. Studies comparing such timed-re-
lease or sustained-release preparations with drug products intended for regular
drug release should not be included in this listing. Since such products are pur-
posely intended to have different properties or characteristics of drug release, it
does not seem appropriate or valid to include such references in this listing. It is
implied that the listing consists of references demonstrating differences observed
in drug products where no such differences were intended. Examples of some
of the references which should be excluded on thls basis are numbers 4, 21, 32,
48, 70, 76, 84, 85, and 90.

10. Many of the articles cited appear only to compare completely different
compounds. It is quite obvious that formation of a water-soluble salt of a water-
insoluble organic compound will result in a new compound which is more
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readily soluble in aqueous body fluids. For this reason, different salts and esters
are regarded by the FDA, the official compendia, and the scientific community as
entirely different drugs, since in fact they are entirely different compounds. It is
inappropriate, therefore, to include in this listing studies which principally ap-
pear to compare different compounds rather than different formulations of the
same drug entity. This would exclude, for example, references number 27, 30, 34,
41, 72, 73, 80, 86, and 96. .

11. Certain references appearing on the list are duplicative of others already
included on the list. The duplicative references include editorials, review articles,
and general statements which are based on studies already included in the listing.
Consequently, inclusion of these latter references could be misleading since their
presence suggests a larger number of original reports in the literature than ac-
tually exists in fact. References in this category which appear to provide no new
data include, for example, numbers 22, 26, 38, 45, 51, 53, 58, and 66.

12. Several of the references referred to appear to be inconclusive or border-
line regarding the conclusions which are drawn as to existence or nonexistence of
therapeutic equivalency. Such references include numbers 5 and 31.

18. A number of the references cited indicate that current standards are satis-
factory to assure quality drugs. See, for example, references number 57 and 65.

14. Several of the references listed appear to constitute articles in which the
conclusions of the respective authors show that drug product variation was not
demonstrated on the basis of the particular study reported. The references which
appear to support therapeutic equivalency include numbers 61, 62, 63, and 77.
Moreover, references 61 and 77 specifically refute other articles appearing on
this list which apparently report clinical differences among drug products.

15. None of ‘the examples of questionable references listed in the above
paragraphs are duplicative. Furthermore, in each instance the references cited
above are just some examples chosen at random to illustrate each of my points;
hence, additional references probably could be similarly disqualified if a closer
scrutiny were made. Consequently, significant question exists concerning the
pertinency or appropriateness of including a large proportion of the references
tabulated. Moreover, it appears that a substantial portion of the remaining ref-
erences may in fact support the idea of “therapeutic equivalency” of drug prod-
ucts rather than refute it.

16. After eliminating the above-mentioned questionable, inappropriate or
refuting references, a limited number of references still remain which appear
valid as documentation to demonstrate instances in which “therapeutic equiva-
lency” may not exist. It should be noted, however, that these remaining refer-
ences do not all pertain to studies on different drugs. In other words, some of
them constitute confirmatory studies regarding certain drugs discussed in other
reports on this list. Hence, while it is appropriate to include these confirmatory
references in this listing, the number of drugs concerning which non-equivalency
of some sort has been observed is substantially less than the total number of ref-
erences which remain after excluding the invalid or inappropriate reports. For
example, references 18, 82, 42, 43, 49, and 67 all pertain to enteric coated aspirin
tablets. :

17. Your letter to me dated March 5, 1968, quoted a statement by Dr. Slesser
explaining that the compilation contained references which “* * * are related
to factors which can affect the therapeutic effectiveness and safety of products.”

After eliminating the inappropriate studies, some of the remaining references
do appear to provide some support to Dr. Slesser’s statement. It should be
noted, however, that his statement says that these considerations are “rclated
to factors,” and that the factors “can affcct” effectiveness and safety. This broad
generalization does not really answer the basic question implied during the
Subcommittee hearings; namely, “Does the scientific literature reveal many
studies showing that a significant clinical difference (effectiveness or safety)
has been demonstrated in comparing two drug products which meet applicable
official compendia standards?”

In conclusion, it appears from the above point-by-point evaluation, that this
compilation actually supports and substantiates the testimony presented by me
and a number of other witnesses during the hearings of the Senate Subcommittee
on Monopoly during 1967. In my testimony before your Subcommittee on June 8.
1967, I stated under conclusion number 6:

“Information available in the published literature reveals only isolated case
histories, and very few scientifically performed studies, which demonstrate sub-
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stantial differences in ‘therapeutic equivalence’ between two comparable drug
products (also referred to as generic or brand equivalence). Consequently, while
we must recognize that this factor exists, currently available evidence indicates
that only very seldom is there a difference in clinical performance if the official
compendia standards are met by both drug products.”

In subsequent testimony both FDA Commissioner Goddard and USP Director
of Revision Miller, among others, also commented to the effect that differences
do exist in the case of some drug products, but that there are relatively few
documented cases in literature references,, indicating that from a clinical stand-
point this problem has been greatly exaggerated. In your March 5, 1968, letter
to me you also quoted from my statement made to your Subcommittee that:

“¥ % * T would be hard pressed to name more than a few—iless than five—
well-conducted clinically acceptable studies which have demonstrated significant
differences between two or more products clinically where they have met all the
chemical and physical standards as provided by the official compendia.”

The references which remain after eliminating those that are inappropriate
may include a few such studies, but the number certainly does not exceed five
and probably is even smaller than five.

Consequently, it appears that the above-quoted statement from my testimony
is actually confirmed by a review of the compilation of references which you
supplied to me, and concerning which you requested my evaluation and opinion
from a scientific viewpoint. .

Sincerely, ‘
EpwARD G. FELDMANN, Ph. D., Director.

Mr. Gorpon. How many of the drugs in the 211 studies you cited
did not meet the required standards set for them by the USP or the
National Formulary? ?

Dr. Stsser. Mr. Gordon, I do not know the answer to that question.
But let me state this. :

The existence of USP or NF standards does not by any means
assure that every product on the market will meet them. The fact of
the matter is there are products on the market that do not meet U.S.P.
and NF tests, and there probably are a great number of them. The
evidence is certainly in that direction ‘

There are products that do meet the USP and NF tests which do
not function properly therapeutically. And these are covered, of
course, either (firectly or indirectly by scientific literature in these 211
references. ‘

Senator NeLson. Do you know of any drugs on the market that do
meet USP standards or NF standards and do not function appro-
priately therapeutically which are not on the list of the 14 or 15 to
which Dr. Miller and other witnesses testified ¢ In other words, do you
know of more than the 14 or 15 that are cited as exceptions by %r.
Miller and other pharmacologists and experts in the field ?

In other words, if you know of some that ought to be added to the
list, we ought to have the USP advise us about them, because they
are not aware of any more than 15 or so.

Dr. Suesser. Senator, perhaps in this connection you might be in-
terested in inviting to some future session of this committee—I do not
know whether he will consider this as an honor or not—my recom-
mending him, I am talking about—not appearing before this com-
mittee—but Capt. Solomon Pflag who is Chief of the Technical Oper-
ations' Division, Director of Medical Materiel, the Defense Supply
Agency. In a talk he made on November 20, a little over a week ago—
perhaps you are interested in what the military feels about this par-
ticular point. ‘

Let me read very briefly from his talk.
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Senator NeLsoN. I assume when we get to the area of Government
procurement of drugs, we will hear testimony from the appropriate
person from the Defense Supply Agency. Go ahead.

Dr. Stesser. This on page 10, Mr. Chairman.

I will read his direct words.

: 1{31 our quest for quality pharmaceuticals, we found that we had to go one step
urther—

He is talking about a 10-step program which he described nine steps
of, one of them involving laboratory testing—
we had to go one step further to complete our ten point quality assurance pro-
gram. Therefore, a few months ago the Department of Defense approved the
concept of requiring proof of pharmacological equivalency. The literature is
replete with studies of factors, both biological and physiological, chemical, influ-
encing the biological activity of drugs and drug products. This includes dissolu-
tion rates, disintegration rates, comparison of dosage forms of the same drug,
and particle size as they affect biological activity, and blood tissue levels, absorp-
tion rates, and metabolism and excretion rates for drugs. This plus our complaint
history on a score of select pharmaceuticals indicated a dire need for pharma-
cological equivalency testing. In essence DPSC will formulate a proposed testing
procedure with the cooperation of government personnel, universities, or in-
dustry. This procedure will be submitted to the DMMB—

‘Which is the Defense Medical Materiel Board—

for professional evaluation and approval. The DPSC will include the pharma-
cological equivalency testing procedure in the specification. We will also docu-
ment the bidders or offerors method of manufacture, specifications, procedures,
and quality control for the production of the specific lot of materiel subjected to
the testing required in the specification.

Now, this, of course, is over and above U.S.P. or N.F., because I
think you can easily see that no compendium, irrespective of its na-
ture, can cover all those links in the quality-control chain—the essen-
tial links— in order to make sure that each batch is safe and effective—
when you consider the differences in the selection of nondrug compo-
nents, differences in formula, in manufacturing procedure—the quality
control differences and so forth. '

Senator NeLson. If I understood correctly what the captain was
saying, he was reciting careful procedures which must be followed to
assure that U.S.P. standards were met, is that not correct?

Dr. Suesser. No. He was in effect stating the inadequacy of U.S.P.
or N.F. standards, because he found it necessary to convince the DSA
policymaking people that another specification was necessary—namely,
proof of pharmacological activity.

Senator NELsoN. T%?js puzzles me a little bit.

Today Dr. Lueck testified that the U.S.P. standards are the highest
in the world, if I understood him correctly.

Dr. Stesser. That is correct.

Senator NeLson. A week or so ago, the president of one of the major
pharmaceutical corporations said that the U.S.P. was the highest
standard in the world. Does this captain know of standards higher
than those we have in this world ?

Dr. Suesser. No standard, Mr. Chairman, can suffice in lieu of or
instead of the test for safety and effectiveness on human beings in a
clinical study.

Senator NeLson. What we are talking about—the captain, and you—
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in terms of quality control, I take it, are procedures to assure that
U.S.P. standards are in fact met. Isn’t that what we are talking about ?

Dr. Suesser. What we are talking about, Mr. Chairman, is this.
That quality control, properly exercised, begins at the R. & D. stage,
and that when properly exercised on a batch-to-batch basis—the only
way a manufacturer can assure that every batch that he makes and
every tablet and every capsule in that batch is as safe and effective as
the original clinically tested batches, is by the implementation and
the execution of this chain of quality control in the manufacture of
each batch. So in effect, quality control serves as a substitute for the
clinical test on a batch-to-batch basis. !

Now, this is really what quality control is, and what it does, after
you have done clinical testing. If you have not done the clinical testing,
I state it is a scientific fact that laboratory test results alone may mean
absolutely nothing.

Senator NeLson. Well, I hope we are not running around in a
circle. But the U.S.P. standards are the highest in the world, and the
U.S.P. consults people from the industry, as well as the best clinicians
in the country from all the various specialities, to set the standards.
It seem to me all you are talking about in quality control is that you
must_have a first-rate method of assuring that you really come out
meeting those standards. If you know of some drugs that meet the
U.S.P. standards but are not therapeutically effective, I would like to
have the names of them, because Dr. Miller has given us the names
of all those he knows, 15 or so known among all the drugs on the
market. Now, do you know of drugs in addition to those that Dr.
Miller knows about that meet U.S.P. standards and are not therapeu-
tically effective?

Dr. Suesser. Mr. Chairman, the fact of the matter is that there are
such drugs on the market.

Senator NeLson. What kind of drugs do you mean ?

Dr. Suesser. There are two categories. ’Iyl?ere are drugs which do not
meet U.S.P. and N.F. specifications. :

Senator NeLson. Those, we will all agree, should not be en the market
and are not at issue here at all. :

Dr. Stesser. There is another category of drugs that do meet these
specifications, but are not clinically effective.

Now, the U.S.P.—Dr. Miller certainly has something to do with the
U.S.P. On the page that I referenced, he stated that there is no—at
the present state of knowledge, the monograph specifications cannot
assure pharmacological availability. And that is what we are talking
about. That is the guts of this issue. And: the Defense Department
recognizes this, and therefore they are going beyond U.S.P. or N.F.
specifications. And I suggest that Captain Pflag could probably reveal
reasons why they had to go to this particular kind of activity.

Senator NeLson. There wouldn’t be any reason for you to be aware
of this, but I believe I have asked every industry witness that has
appeared, “Do you know of any drugs that meet U.S.P. standards that
are not therapeutically effective?” They do not give me any examples.

Now, what amazes me, just absolutely astonishes me, is that I say
this week after week after week, but witnesses merely give me a lot
of other material that is peripheral.
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I will give you the names of the drugs that Dr. Miller gave us,
and then will you give me a list of those proven cases that you know
of where drugs meet U.S.P. standards but are not effective. Dr. Miller
does not know of more than 14 or 15 cases. No witness from the indus-
try knows of additional examples. I think I asked the PMA for
examples when they testified for the first time and I did not get any.
I am anxious to have it in the record. We are trying to do a fair
job here. It would seem to me if you assert that certain drugs meeting
U.S.P. standards are not therapeutically effective or equivalent, that
you are bound to name them.

Dr. Scesser. Mr, Chairman, I would respectfully suggest that the
reverse is true. Before we can market a drug, we must test to make
sure——

Senator NeLsow. Just a minute, Doctor. You asserted this yourself.
Now, if you make such an assertion, you must base it on some
knowledge. .

Will you give me the specific cases that you know, from your expert-
ence, or anybody else’s experience, of drugs meeting U.S.P. standards
that were not therapeutically -effective beyond the list of drugs of a
dozen or so that Dr. Miller and many other witnesses have talked
about. You name me one.

Dr. Stesser. Captain Pflag refers to a score or so.

. Senator NeLson. Does he name them ¢

Dr. Suesser. I think he can.

Senator NeusoN. Really, I must say, Doctor—this is your business,
this is your industry. I have been asking this question for weeks.

Dr. Stesser. I will be happy to call him if you like.

Senator NELsoN. If you assert that it is the case that drugs meeting
U.S.P. standards are not therapeutically effective, I would think you
would be prepared to say on what basis do you draw that conclusion,
and name the case, the drug, the example. You are a scientist. I am
not. But just as an ordinary lawyer putting in evidence, I would not
make that assumption if I did not have the evidence to back it up. I
could not sit there and say “This is the case, and you people prove it
is not true.”

Mr. CutLer. Mr. Chairman, no one drug company has conducted
these tests on every other product.

Now the Defense Department has conducted a number of tests.
Captain Pﬂa,;cgl—they said he has found a score or more. He would cer-
tainly respond to this committee.

Senator Neuson. I did not hear him say, “I found a score or more
that met U.S.P. standards that were not therapeutically effective.” Did
he say that?

Dr. Stesser. What he said is, “This, plus our complaint history on
a score of select pharmaceuticals, indicated a dire need for pharmaco-
logical equivalence testing.”

Mr. CouTLer. In other words, testing that goes beyond the U.S.P.
tests.

Senator NeLson. Well, you did not answer the question I raised.

Mr. CuTLEr. Sir; we do not know how to answer that question. Dr.
Goddard can help answer it, the Defense Department can help answer
it. We have given you 211 medical literature references, some of which
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refer to the drugs meeting U.S.P. tests. Those doctors are available to
testify. And their findings are reported in medical literature.

Senator NeLsoN. Name me one of the 211 that met U.S.P. standards
and was found not to be clinically effective.

Dr. Scesser. Chloramphenicol.

Senator NeLson. That is on the list. We know about that one. Name
some in addition to the dozen or so that Dr. Miller has mentioned, and
Dr. Feldmann has mentioned, and that have been in the literature.

Dr. Suesser. I do not know the ones they have mentioned. I have
not seen them in the testimony.

Senator NeLsoN. If anybody has combed that record better than the
industry, I would be very surprised. ‘

Dr. Stesser. I read their complete testimony before your committee,
Senator, and I have not seen any names.

Mr. Grossman. Dr. Slesser, has the PMA ever made any efforts to
deal with the U.S.P. standards? Are you trying all the time to upgrade
these standards? We have heard so much about how the standards
may not be adequate. What are you doing about it ?

Dr. Strsser. The industry has been for many years, Mr. Grossman—
the industry has been—PMA has been cooperating with the compen-
dium officials, with Food and Drug Administration, through the
quality control section, which meets twice a year, for the specific pur-
pose of establishing standards and specifications for drug products.

Mr. GrossMaN. %et us pin this down a little bit. Do you think the
U.S.P. standards are adequate, as far as quality control? In other
words, we have heard so much talk—let us have a yes or no.

Dr. Suesser. They are adequate for pharmaceutical—in a pharma-
ceutical sense, Mr. Grossman, not in a clinical sense.

Mr. Grossman. I am a lawyer. Could you explain that to me?

Dr. Suesser. Well, there has to be some proof of biclogical effective-
ness.

If you look at any monograph in the U.S.P.—these are the tests and
specitications for the U.S.P. and N.F. products—and if you examine
each of the tests which are stipulated in those monographs, you will
find, except for insulin, where there is a fasting rabbit blood sugar
level Jowering test—that there will be no test for therapeutic perform-
ance. It is simply assumed, erroneously by many, because there are
disclaimers in the U.S.P. and N.F. to this effect—nevertheless it is
assumed that so long as a product meets these tests, ergo, U.S.P. or
N.F. test—ergo it has to be therapeutically effective. This is disclaimed
by the compendia themselves. I¥ you are asking me do I know of a
substitute for a clinical test, the answer is no. '

Mr.{Z Grossman. The U.S.P., then, is not doing enough. I mean yes
or no? '

Dr. Suesser. Insofar as therapeutic—I can only answer your ques-
tion this way. I am not trying to be difficult, believe me.

Insofar as spelling out clinical performance, there is no such speci-
ﬁcaliirion—except in the one instance that I mentioned, in the U.S.P.
or N.F.

Mr. Grossman. Now, on another matter, you make a very, very
strong allegation on page 11 of your testimony where you say, “The
inability of the FDA to assure even the competence of all drug firms,
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let alone the clinical quality of their products, is too longstanding to.
brush aside. And the possibility of that situation soon or ever changing
is extremely remote.” Frankly, that is about as strong a charge as any-
body could come before this committee and make. And then you come
up here—and I was waiting for these 211 examples of doctors’ re-
ports—I don’t know whether you have read them, but, when you are
asked any questions about them, frankly you cannot answer them—
do they meet U.S.P. standards.

T would think you would come up here and have fairly accurate
and detailed knowledge about these 211 cases, or at least be able to
say of the 211 half of them did this or that. But it just seems like you
are throwing 211 things that you want everybody to read, and you
know nobody is going to read.

Dr. Stesser. Mr. Grossman:

Senator NELsoN. I have to answer another rollcall. You may con-
tinue with your questions.

Dr. Stesser. Mr. Grossman, I would simply like to repeat a com-
ment that I made earlier, and I think certainly it is one that is factual.
And that is no matter what tests you may have in the U.S.P. or N.F.,
you have many marginal and incapable manufacturers of pharma-
ceuticals in this country today. And irrespective of the legal require-
ments—after a product has failed to do a job it is supposed to do and
there is a casualty as a result of the—in tolbutamide, it was easily
recognized after the tablet passed through the GI tract without dis-
solving it did not meet standards. The fact of the matter was it was
on the market, available, prescribed and taken. The same thing, I am
sure, happens many times. The fact that I personally do not know
about them is simply an indication of the fact that this kind of a thing
is not the kind of a thing you are apt to see in the scientific literature.

Mr. GrossMan. I am assuming none of these firms are members of
PMA that you are talking about. Is that safe to say?

Dr. Suesser. They may be. I do not say being a member of PMA
means one is perfect. I think PMA members make mistakes, too. But
I think their batting average is far better than those who are much
more poorly qualified.

Mr. Grossman. It just seems to me—and again I waited to see what
evidence you would present—that—and Mr. Cutler, as a lawyer—
when you come into court or a committee, that if you have 211 cases,
that they are just not thrown at us and say “Here are 211 cases.” 1
would like to know what they all mean. When you were asked whether
they were below U.S.P. standards and so on—there was no answer.

Dr. Stesser. Mr. Grossman, I said there were 211 papers that dealt
with the subject of biopharmaceutics, which indicated the vast and
profound effects that can occur in drug products depending on particle
size of the drug, depending on the crystalline form of the drug, depend-
ing on certain additives that are present, pH, and so forth.

Mr. Grossman. Have you yourself made efforts to study the various
211 articles, whatever they are, to decide how many say this and how
many say that, and whether they refer to the same items, are they
duplicative.

Dr. Stesser. They are not duplicative pieces of work. Some of
them—more than one may involve a certain drug. But I would say
some different aspect.
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Mr. Grossman. I want you to say that if you believe that the U.S.P.
standards are not adequate, and that we should increase the minimum
quality standards, why isn’t the PMA pressuring the U.S.P. to do it.
You have people on the U.S.P. that are members of PMA.

Mr. Cutcer. Mr. Grossman, what we have tried to say, and what
the U.S.P. itself says, and the publisher, the editor of the N.F. himself
says, is that laboratory tests of the type that those two formularies
or documents prescribe will not determine pharmacological availability
or therapeutic effectiveness.

Now, we cannot conjure up a test that will determine that in the
laboratory. What we are trying to say is you can only determine that
by clinical testing of the drug product itself.

Mr. GrossmMan. And the U.S.P. does not at present——

Mr. Coreer. The U.S.P. does not purport to establish clinical test-
ing. It attempts to establish certain laboratory tests to detect the pres-
ence of an active ingredient in a drug.

Mr. Grossman. Do you, as a consumer, feel safe when you take a
drug that has a U.S.P. standard ? 1 .

1 Mr. CureEr. The consumer does not select his drug. He goes to a
octor. 3

Mr. GrossmMaN. You, yourself, sir—are you concerned when you
take a drug that has supposedly met U.S.P. standards, that you are
not getting the proper quality control ¢

Mr. Cutrer. I don’t have an idea in the world whether it met U.S.P.
standards. I do not know how I would know. I get a prescription
from a doctor on whom I depend, I go to a pharmacy that he recom-
mends, and I get a drug.

Mr. Gorbon. On page 3 you discuss the great care exercised by
manufacturers in insuring that the correct amount of ingredients is
in each tablet. This is your statement. ‘

At this point T would like to insert into the record a list from the
latest issue of Clin-Alert on recalls of products from major com-
panies. I might mention Diamox Sustets, put out by Lederle Laborato-
ries; Coumadin, put out by Endo Laboratories; Panwarfin, Abbott
Laboratories. These are all members of the PMA that produced drugs
which could not meet U.S.P. standards.

(The document referred to follows:)

[From Ciin-Alert, Nov. 3, 19671
DRUG RECALLS

LABELING ERRORS

A. Diamoa Sustets (acetazolamide-Lederle Laboratories) : Approximately 700
bottles of 500 mg. Diamox Sustets (th'e export name for Diamox Sequels) were
recalled due to a labeling error. According to FDA’s weekly report of drug re-
calls (Sept. 27 thru Oct. 3), the recall was initiated September 27, 1967 by
telephone.

B. Coumadin (warfarin sodium-Endo Laboratories): Approximately 30 mil-
lion tablets recalled nationally. Tests showed that the tablets were above, and
in some cases, below the stated potency levels on the labels. Variations were
greater than those permitted to ensure safety. According to news releases (pub-
lic announcement of the recall was made by FDA’s New York Office) a spokes-
man for the food and drug agency warned that the overstrength tablets could
be fatal to some patients. Later, Dr. Goddard, Commissioner of the U.S. Food
and Drug Administration, was quoted as stating that lives would not be im-
periled by taking the drug.
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C. Panmwarfin (warferin sodium-Abboit Laboratories) : Approximately 4 mil-
lion, 5 and 10 mg. subpotent tablets recalled. This FDA-initiated action was an-
nounced to retail pharmaecists by letter dated October 10, 1967.

Mr. Gorpon. Also you remember that some time ago we put into the
record a list of major recalls, some of them including millions of
tablets, from Squibb, Abbott, Roche, Pfizer. I cannot understand why
you are making such a big deal about going beyond U.S.P. standards,
‘when many of your own companies cannot even meet U.S.P. standards.

Dr. Stesser. Dr. Scheele, are you going to talk about recalls?

Mr. Gorpox. Also, T would like to call attention to a list of recalls,
which I will put in the record, where the following companies, mem-
bers of the PMA, could not even meet the current good manufacturing
practices provisions of the Kefauver-Harris Amendment of 1962. For
example, Squibb & Sons, “Various drugs manufactured without satis-
factory controls.” Abbott Laboratories, “Various drugs manufactured
without satisfactory controls.” Wyeth Laboratories, “Aludrox manu-
factured without satisfactory controls.” Charles Pfizer & Co., Inc.,
“Several drugs mislabeled because of inadequate controls.”

(The document referred to follows:)

[From the Pink Sheet, July 26, 1965]
(Excerpts—Drug Recalls—Oct. 1, 1962, to June 30, 1965, p. 18)
ACTIONS INVOLVING “CURRENT GOOD MANUFACTURING PRACTICE"—SECTION CITATION CASES

Firm Charges Present status or case

E. R. Squibb & Sons, New York,  Various durgs manufactured with- Hearing held. Case placed in permanent abey-

LY. out satisfactory controls. ance by FDA Headquarters on Mar. 11, 1965.
Abbott Laboratories, Inc., North _.___ [ SN Hearing held. Case placed in permanent abey-
Chicago, Il ance by FDA’s district office on Mar. 16, 1965.
Wyeth Laboratories, Inc., “Aludrox’’ manufactured with- Hearing held. Case placed in permanent abey-
Philadelphia, Pa. out satisfactory controls. ance by FDA's district office on Dec. 1, 1964.
Chas. Pfizer & Co., inc., New Several drugs mislabeled be- Hearing held. Case placed in permanent abey-
York, N.Y. cause of inadequate controls. ance by FDA's district office on May 25, 1965

Mr. CuTLer. Mr. Gordon, you are only proving our point—that even
the best companies make mistakes occasionally. If you go over those
drug recall lists, you will find that the frequency of drug recalls for
the non-PMA member companies that make only 5 percent of the
drugs is far higher for any volume unit of production you want to
take than the frequency of recalls of the PMA members who make
90 to 95 percent of the drugs.

The fact that even the best companies are not perfect helps to estab-
lish our point—that doctors simply must use their own experience and
their own judgment based on what has happened to their patients
when particular drugs of particular manu acturing sources were
prescribed. ,

Now, if, as Senator Nelson indicated earlier, he also favors identify-
ing manufacturing source, I do not suppose we have any disagreement.
That is all we are trying to say.

Mr. Gorpox. Now, on page 4, you stated :

We all know that effectiveness and safety of a drug product are determined by
well-designed, properly controlled and correctly executed clinical tests.
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It is my understanding that most clinical tests are poorly executed.
JFor example, in the Journal of the AMA, November 6, 1967, an
article entitled “Studies of Drug Usages,” pages 406 to 510, a review
of over 200 papers reporting on the efficacy of many of these agents—
that is, drugs most used in hospitals—revealed that very few studies
were well controlled. This is on page 510 of the Journal of the AMA.
I ask this article be inserted in the record at this point.
(The article referred to follows:)

[From the Journal of the American Medical Association, Vol. 202, No. 6, Nov. 6, 1967]
STUDIES OF DRUG USAGE IN FIVE B0STON HOSPITALS

(Ivan Borda, MD, Hershel Jick, MD, Dennis Slone, MD, Barbara Dinan, RN,
Barry Gilman, and Thomas C. Chalmers, MD)

A study of drug usage was conducted in five hospitals: two hospitals
for patients with acute diseases, two for patients requiring long-term
care, and one pediatric hospital. Partially due to the increased length
of hospitalization, more drugs were used in long-term hospitals. The
number of different drugs used to treat the same problem varied greatly.
For some therapeutic indications, one particular drug was widely ac-
cepted by most hospitals; in others, there was a wide variance. More
than one drug of the same pharmacological action was often prescribed
for the same patient. Older patients and women received more drugs.
Antibiotics were used in a high percentage of all hospital patients.
There were many incomplete prescriptions and discrepancies between
drug orders written by doctors and records of medications administered
by nurses. These results indicate the need for an epidemiologic approach
to therapeutics.

During the past few years the medical community has become aware of the
need for more and better information concerning drug efficacy and adverse
drug reactions. The importance of obtaining more data in these areas appears
to be well recognized in England where the National Health Service has gathered
statistics concerning the prescribing habits of British physicians over a four-
year period (1959 to 1962). The British Ministry of Health is keeping records
of all general practitioners, and these records are periodically checked for “over-
prescribing.” (1, 2) Public health authorities in West Germany and Canada
show an increasing interest in drug epidemiology and have established agencies
responsible for studies on drug use and adverse reactions. (8-5) The great
majority of publications as well as the structure of the existing programs in-
dictate that investigators are focusing their attention mainly or entirely on the
problem of adverse reactions to drugs. (6-10)

However, an adverse reaction program requires the denominator factors for
1 meaningful interpretation of the numerator data. (11) More specific informa-
tion may be obtained if adverse drug reactions are correlated with the vital
statistics (age, sex, race, ete) of the study population. In a hospital study, the
recording of these factors together with characteristics of the hospital itself,
such as whether the hospital cares for patients with acute or chronic diseases,
whether it is a private or municipal hospital, the number of ordering physicians,
and the type of hospital formulary will provide what may be called the “drug
srofile” of a hospital.

The prescribing habits of the physicians involved should also be studied. It
s estimated that in 1963 between 700 and 800 million prescriptions were written
n the United States, approximately 12.8 prescriptions for each family.’? This
speaks for the enormous importance of collecting relevant data in regard to
irug usage. " ;

A drug survey was conducted in five hospitals in order to describe current drug
sractices and to point out some aspects of drug use which require further investi-
ration in depth.

METHODS

Randomly chosen records of patients who were discharged or who died between
Sept. 1, 1964, and Aug. 31, 1965, were studied in five hospitals in the Boston area.
A total of 682 charts were reviewed. One of the hospitals cares for patients with
chronic diseases (average stay, 307 days), one for patients requiring intermediate-
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length care (average stay, 42 days), two are general hospitals for patients with
acute diseases, and one is a pediatric hospital. Table 1 shows age data and diag-
noses.

TABLE 1.—AGE AND DIAGNOSIS

Number of patients in hospitals

Age group, years Chronic  Inter-  Acutel Acute2 Pediatric  Total
mediate

Lessthan 15 . . 0 3 6 8 154 171
16t040 . ... - 2 27 68 58 0 155
4] to 54 . 5 35 30 31 0 101
Morethan 85 . . . ... n 84 46 54 0 255
Total 78 - 149 150 151 154 682
Diabetes. . 18 21 12 8 1 60
Stroke_... 24 10 0 6 0 40
Rheumatic heart di e 3 5 2 1 2 13
Hypertensive cardiovascular disease........__..__. -9 5 6 5 1 26
yocardial infarction. 5 4 5 3 0 17
Heartfailure_._.. ... 4 4 3 5 2 18
Arteriosclerotic heart disease 12 15 6 9 0 42
Neoplasm leukemia___._..__. 19 47 8 8 4 86
nger respiratory tract infection 0 0 3 1 33 37
Chronic bronchitis emphysema. 7 16 4 2 1] 29
Pneumonia...__....____..____ 2 3 4 1 8 18
Genitourinary tract infection......_____.______.___. 2 6 7 3 10 28
Meningitis_._ .. 0 0 0 0 5 §
SCESS. oo 1 1 1 3 z 8
Peptic ulcer. . 0 1 4 4 0 9
Headache__._____ 0 0 1 5 0 6
i i 0 2 1 0 6 9
0 0 0 24 0 24
2 7 0 1 0 10
1 10 7 2 6 26
1 6 8 3 2 20
0 11 1 2 0 14

A study card was used for recording the following data copied from the phy-
sician’s order sheet, the nurse’s notes, and the face sheet of the chart: (1) com-
plete list of drugs ordered during the patient’s last hospitalization; (2) dose,
frequency, and route instructions for each drug ordered; (3) vital statistics;
(4) admission and discharge dates; and (5) discharge diagnoses. Each drug was
recorded only once. Neither orders to discontinue or restart nor changes in dosage
or route were recorded. The data were transferred from the study cards to punch
cards and were processed in a computer system. The output of this computer
system was in the form of tabulations.

RESULTS

Table 2 shows the basic working data in each hospital. More than twice as
many orders were written per patient in the two long-term hospitals as in the
two acute hospitals and almost twice as many orders in the chronic hospital as
in the intermediate hospital. In order to estimate the role which length of hos-
pitalization played in the observed differences between long-term and acute hos-
pitals, a separate analysis was carried out. Since the average duration of hos-
pital stay in the acute hospitals was ten days, we compared drug usage for this
period in the two types of hospitals. Thirty randomly chosen records from each
long-term hospital were examined. There was no significant difference between
the number of drugs ordered in long-term and acute hospitals during the first ten
days after admission.

The frequency with which the various drug categories, ie, groups of drugs with
similar pharmacological activity, were used is shown in Table 3. Only anti-
cholinergic agents were used more frequency in the acute than in the long-term
hospitals. All other drug categories were ordered more often in the two long-term
hospitals. Order ratios of long-term to acute hospitals include the following : anti-
bioties, 3:1; vitamins, 4 :1; tranquilizers, 2:1; diuretics, 4:1; cardiac stimulants,
2:1, antihistamines, 3:1, ointments, 6:1, expectorants, 3:1; corticosteroids, 2:1;
antisepties, 4 :1; hematinics, 5 :1; and vasopressors, 5 :1. .
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TABLE 2.—BASIC WORKING DATA

Average number of drug  Average
Number of  Number of drug orders orders per patient duration  Number of
Hospital records n of hospital admissions/
reviewed Total During 1st Total During 1st  stay,days year
10 days : 10 days

78 1,430 644 18 8 307 332
149 1,543 570 10 4 42 2,000
150 860 6 12 3,000
151 1,083 7 - 5,100
15 563 4 13 2,800

TABLE 3.—DRUG USAGE BY CATEGORIES

Number of times ordered in each hospital
Total  Chronic  Inter- Total Acutel Acute2 Total Pediatric

mediate long term acute
Analgesics._.__________________ 963 175 278 453 196 289 485 25
Hypnotics sedatives, 783 108 207 315 211 189 400 68
Antibiotics. 558 189 134 323 - 51 54 105 130
539 96 197 293 112 111 23 23
259 29 63 47 88 135 61
. 204 102 43 145 15 23 38 21
Decongestants-bronchodilators_._. 192 38 45 83 20 16 36 73
Tranquilizers...._.._____________ 131 41 40 81 5 34 39 1
Diuretics_____________ - 130 62 37 99 12 12 24 7
Cardiac stimulants._ .- 16 45 32 71 14 19 33 6
Antihistamines___. . u3 27 48 75 10 14 24 14
Antiemetics. ... ___________ 107 35 30 65 11 29 40 2
Ointments (including eye oint-
ment). ... ... 83 46 23 69 4 6 10 4
Expectorants. ____ - 93 23 38 61 17 5 22 10
Corticosteroids... - 87 16 37 53 14 22 12
Antidiabetics. - 79 23 26 49 14 13 27 3
Antiseptics. - 56 24 17 41 6 4 10 5
Hematinics. - 51 26 12 38 6 1 7 6
Vasopressors.... . - 37 22 9 31 3 3 6 0

‘There was a great variation in the number of different drugs used for treating
the same problem. Table 4 shows the number of individual drugs used within
each drug category. A greater variety of drugs within each category was used
in the long-term hospitals. The greatest variety was found in the hospital for
patients with chronic diseases; 31 antibiotics, 21 vitamin preparations, 11 tran-
quilizers, 13 diuretics, 13 cardiac stimulants, 22 ointments, and 22 analgesics
were used. )

TABLE 4.—NUMBER OF DIFFERENT DRUGS USED WITHIN THE DRUG CATEGORIES

Type of hospital
Chronic Intermediate Acute 1 Acute 2 Pediatric

Analgesics. ... _..__..__.._...._______ 22 19 13 21 6
ypnotics-sedative: 11 10 6 10 5
Antibiotics_ . _ 31 26 18 13 17
Laxatives.___ 12 11 6 1 7
Anticholinergics. 8 6 6 7 3
Vitamins_________ 21 9 6 9 9
Jecongestants-bronchodilators._ 7 6 4 6 13
Tranquilizers_.._.___.____.__ - 1 7 3 8 5
Yiuretics.. ... 13 8 3 5 3
sardiac stimulants. 13 6 3 5 3
Antihistamines_.__ 7 4 3 5 2
Antiemetics. _ . 4 2 2 3 2
Antacids_____ 6 4 2 5 2
Jintments.___ 22 14 2 6 4
xpectorants 6 5 2 4 3

sorticosteroi 7 10 3 8 5
\ntidiabetics 5 3 4 5 3
\ntiseptics. 10 7 4 3 3
{ematinics. 5 4 4 1 2
3 3 2 1 0
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Table 5 indicates which particular drug within each category was used most
frequently in each hospital. The data shows that in several categories the same
drug was chosen most often in all adult hospitals. These were prochlorperazine
(antiemetics), penicillin (antibiotics), atropine (anticholinergics), diphen-
hydramine hydrochloride (antihistamines), digoxin (cardiac stimulants), pred-
nisone (corticosteroids), aminophylline (therophylline ethlylenediamine) (bron-
chodilators), ferrous sulfate (hematinics), milk of magnesia (laxatives), baci-
tracin (ointments), and metaraminol bitartrate (vasopressors).
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In all hospitals several drugs within a given category were often prescribed for
an individual. Individual patients received as many as 12 antibiotics, seven
analgesies, six diuretics, five hypnotics, seven laxatives, six tranquilizers, and
11 vitamin preparations.

Table 6 shows the use of drug categories in different age groups. The data are
expressed as a ratio of the observed (actual number of times the drug category
was given) to the expected (number of times the drug category would have been
given if the drug categories were equally distributed in each age group). In the
adult hospitals drugs were prescribed most often for those over 55 years of age.
Particularly striking were the ratios in the following categories: cardiac stimu-
lants (70:16), diuretics (58:31), and vitamins (81: 49). Hypnotics, anticholiner-
gics, and analgesics were given more often to patients in the middle-age groups.
The youngest age group (0 to 15) presents higher observed than expected figures
in decongestants (43:32), antibiotics (65:60), and anticholinergics (68:60).

TABLE 6.—USE OF DRUG CATEGORIES IN DIFFERENT AGE GROUPS !

Age group, year

i <15 16-40 41-54 >55
PROXIMUM oo oo ommmmmmmeemmemeee 0.2507 0.2273 0.1481 0.3739
ANalgesics. - - - - -oooo oo 23/95.8 109/86. 8 84/56.6 166/142. 8
Antacids. .. /23. 6 20/21.4 18/13.9 50/35.1
Antibiotics. - 65/60. 4 34/54.8 34/35.7 108/90.1
Antidiabetics. - S 2/12.5 2/11.4 7 39/18.7
Antiemetics. . - /22.8 22/20.7 18/13.5 49/34
Anticholinergics. e 68/59.9 71/54.3 37/35.4 63/89. 4
Antihistamines__ R - - 15/25.1 16/22.7 16/14.8 53/37.4
Antiseptics. ... 6/10.5 7/9.5 21/15.7
Cardiac stimulants_ 6/23.3 3/21.2 14/13.8 70/34.8
Corticosteroids.- 12/16 6/14.5 36/23.
Decongestants 43/31.6 10/28.6 16/18.7 57/A7.1
Diuretics___ 6/20.6 2/18.6 16/12.1 58/30.7
Expectorants 12/19.1 9/17.3 15/11.3 40/28.4
Hematinics. . 6/19.1 1/17.3 .3 30/28.4
Hypnotics. oo oo oo 68/129.6 137/117.5 94/76.6 218/193.3
LaxXatives. - - - oo cceoc oo 22/89.2 82/80.9 68/52.7 184/133.1
Qintments_...__ 413 8/11.8 401.7 36/19.4
Tranquilizers. _.. 10/23.3 17/21.1 15/13.8 51/34.8
Vitamins__.____. - 21/33.1 9/30 21/19.5 81/49.4
VaSOPreSSOrS. - -« ccooommmmmmmmmcecm e 0/8 2/1.3 6/4.7 24/12

1 The data are expressed as a ratio of the observed (actual number of times the drug category was given) to the expected
(number of times the drug category would have been given if the drug categories were equally distributed in each age group).

Table 7 presents the different drug categories prescribed for male and female
patients. The form of this table is similar to Table 6, i.e. observed figures are
compared with expected (number of times the drug category would have been
given if equally distributed by sex). In 15 of 20 categories orders were written
more frequently for the female than for the male patients. Bronchodilators, ex-
pectorants, cardiac stimulants, hypnotics, and laxatives were used more often in
males.

TABLE 7.—DRUG CATEGORY ORDER DISTR!BUTION IN MALE AND FEMALE PATIENTS!

Males Females

PROXIMUM - - e oo oo cccee oo oo mmmmmmm e emmsememmemmmmmmsosmesooooos-noos 0.570 0.430

ANIZESICS - — - - o o eo oo e meeieeeemeemoememsosssossasooonosos 95/120 117/92
Antacids. - 4/6 6/4
Antibiotics.- 68/76 65/57
Antidiabetics_ 10/11 10/9
Antiemetics.__. /8 8/6

Anticholinergics. 8/9 8,

Antihistamines._ 3/6 8/5
Antiseptics_ ... /5 5/3
Cardiac stimulants__ 10/10 8/8
Corticosteroids_.... ... /9 87
d bronchodilators. - oo e 1/27 17/21

______ 12/17 18/13
...... 12/10 511
______ 2/5 6/3

...... 119/114 80/85

e 68/69 53/52

6/10 11/7

12/16 16/12
1/3 4/2

VitaMINS e oo omeememem s mmee 14/27 34/21
Total number of patients (682)---- - coocmeeococecaiaanae 385 297

1The data are expressed as a ratio of the observed (actual number of times the drug category was given) to the expected
(number of times the drug category would have been given if the drug cateogries were istributed equally by sex).
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In the 682 patients reviewed, 585 antibiotic orders were written. The most fre-
quently used antibiotics are shown in Table 8. Penicillin is followed in order of
overall usage by sulfonamides, chloramphenicol, tetracyclines, and neomyein. -

TABLE 8.—USE OF ANTIBIOfICS

. Chloram- Neomycin-
Type of hospital Tetracyclines  Penicillins ' phenicol Sulfonamides paron}tfm;ycin
) suifate
Chronic. ... - 6 78 20 22 0
Intermediaty R 13 41 13 14 8
Acute1._.. . 11 24 1 3 1
Acute 2. o eeeceaaes 3 27 6 8 1
Pediatric.. ... ... 7 56 ; 4 25 1
Total oo 40 226 44 72 11

We have found @ high percentage of incomplete prescriptions in all four adult
hospitals. Instructions for route of administration were missing in 359% to 60%
of all preseniptions. In contrast, at the pediatric hospital only 29 (5%) of the
prescriptions failed o specify the route of administration.

Comparing the physician’s order sheet and the nurses’ files, we frequently found
that the drug order as written by the physician was not charted by the nurse as
having been given as specified. Whether the nurse had forgotten to chart the
medication given or the patient had actually not received it, could not be de-
termined in retrospect.

COMMENT

This study is a descriptive one and is not intended to lead to any definite
conclusion. It documents certain characteristics of therapeutics practiced in
five hospitals. The following findings merit emphasis since they help to de-
fine areas which require study in depth. :

Our data confirm observations (10, 11, 15, 16) that the large quantities of
drugs administered to patients are related to :the length of hospitalization.
Patients with chronic disease stay “in the hospital longer than patients with
acute disease and receive more drugs during hospitalization. Within any adult
hospital, patients in the older age groups receive more drugs in almost all
categories. These findings are not in themselves startling, but they serve to
point out the need for careful evaluation of drug effects in older patients in
general and in those with chronic disease in particular. More information is
needed in such areas as drug interaction and drug- effects in older patients.
(13, 14) '

Drug effects are not only related to age but also to sex. The fact that more
drugs are ordered for women than for men may partially explain the ob-
servations that more adverse reactions are reported in women than in men.
(15) Other studies have shown a direct relationship between frequency of
drug reactions and the number of drugs used. (10, 16) The proportionately
greater use of bronchodilators, expectorants, and cardiac stimulants in men is
probably accounted for by a higher incidence of chronic pulmonary disease in
this sex.

The use of antibiotics is exceeded only by analgesics and hypnotiecs in the
study hospitals. Antibiotic orders were repeatedly changed in regard to both
dose and specific drug. The same antibiotic was often ordered more than once
for a given patient. Various antibiotic combinations were used. The leading
antibiotic was penicillin in all hospitals. The usage frequency of other anti-
biotics showed marked variation in the different hospitals. Overall, sulfona-
mides were used more often and tetracyclines less often than chloramphenicol.
The extraordinary frequency and variability of antibiotic drug practice points out
the need and importance of further studies. ‘

The following four drug categories stand out in terms of usage frequency in
the pediatric hospital: (1) antibiotics; (2) decongestants-bronchodilators; (3)
hypnotic-sedatives, and (4) anticholinergics. Seizure disorders and surgical pro-
cedures probably account for the frequent use of hypnotic-sedatives and anti-
cholinergics. Antibiotics are the most frequently used drugs in the pediatric
hospital.

81-280 0—68—pt. 6——9
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Certain specific drugs within their respective categories were preferred in all
of the adult hospitals as shown in Table 5. A review of over 200 papers re-
porting on the efficacy of many of these agents revealed that very few studies
were well controlled. Therefore, it would appear that general acceptance of a
given drug is frequently based on personal experience.

Muller has reviewed the importance of proper prescription writing. (17) Phy-
sicians who write prescriptions which lack precision and have poor style and in-
complete instructions are unintentionally adding more variables to the prob-
lems of drug usage. (18) The present study documents the fact that improper
prescription writing included omission of route and frequency orders. While
this study is descriptive and is not intended to lead to any objective con-
clusions, it does document the need for more studies of multidrug therapy, and
more care in the writing of drug orders.

This investigation was supported by Public Health Service research grant HE-5616.
Hugo Muench, M,D., Ph.D, and Rasma Klints gave biostatistical assistance,

Generic and trade names of drugs

Bisacodyl—Dulcolaz.

Chlordiazepoxide hydrochloride—Librium.
Chloramphenicol—Chloromycetin, Cylphenicol, Tega-Cetin.
Chlorpromazine hydrochloride—Thorazine Hydrochloride.
Chlorothiazide—D1iuril.

Dexamethasone—Decadron, Dexameth, Gammacorten, Hexadrol.
Dirhepvldramine Hydrochloride—Blenadryl, Valdrene.

Dried aluminum hydroxide gel—Alkagel, Amphojel, Creamalin.
Hexachlorophene—G-11, Germa-3Medica, pHisoHex, Septisol.
Hydrochlorothiazide—Esidriz, Hydrodiuril, Oretic.

Hydroxyzine hydrochloride—Ataraz, Vistaril.

Meperidine hydrochloride—Demerol, Hydrochloride, Pro-Meperdan.
Meralluride injection—A ercuhydrin.

Mercaptomerin sodium—Thiomerin, Sodium.
-Metaraminol bitartrate—Aramine, Pressoner Bitartrate.
Paromomycin sulfate—Humatin.

Pentobarbital sodinm—~Nembutal Sodium.

Phenylephrine hydrochloride—Aquamephyton, Konakion, Mephyton, Mono-Kay.
Prednisone—Deltasone, Deltra, Meticorten, Paracort.
Prochlorperazine—Compazine.

Promazine hydrochloride—Sparine.

Propoxyphene hydrochloride—Darvon.

Secobarbital—Seconal.

Tetracycline—Achrocmycin, Tetracyn.

Tolbutamide—Orinase.
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Mr. Gornon Now, in discussing the variability in response to dif-
ferent formulations of bishydroxycoumarin, you stated that the source
of manufacture is as important as the choice of the drug itself. Evi-
dence already in the hearing record, which was brought out in an article
by Dr. Gerhard Levy, shows that bishydroxycoumarin tablets have
shown a major variation in clinical response between two separate lots
of that drug produced by the same manufacturer. Consequently, while
there may be some evidence that a very few drugs such as this one you
have mentioned are sensitive to variations in their formulation, even
two lots from the same manufacturer may not be exactly the same.

I would like this to be part of the record, too.

(The document referred to follows:)

(Excerpts from Competitive Problems in the Drug Industry, Part 1, Page 438)
PHARMACEUTICAL FORMULATION AND THERAPEUTIC EFFICACY

(Gerhard Levy, Ph. D,, Buffalo and BEino Nelson, Ph. D., San Francisco)

There is a mistaken belief among many that the active constituent as a
chemical entity is the sole basis for the pharmacological effectiveness of a
pharmaceutical product. It is.the purpose of this review to show that the
physiological response to the administration of a given drug product is fre-
quently a function of both the pharmaceutical formulation of the particular
dosage form as well as of the active ingredient. Certain variables related to
pharmaceutical formulation will be discussed with respect to the manner in
which they may modify therapeutic response in the hope that the examples cited
may lead to the recognition that the choice of dosage form and of brand can be
just as important as the choice of the actual therapeutic agent. .

In general, differences in therapeutic efficacy among different generically iden-
tical drug products, while sometimes caused by lack of stability or by con-
tamination, are most frequently due to differences in the rate at which the
active ingredient or ingredients become available for absorption. This may modify
the onset intensity, and duration of the desired physiological response. Further-
more, the efficiency, the biological availabliity (e.g., the completeness of absorp-
tion), as well as the incidence and intensity of side effects and toxic reactions
from he drug may be affected. .

A dramatic example illustrating differences in intensity of action of a drug
as a result of dosage form modification has been given by Lozinski. His com-
pany found it desirable to increase the physical size of their bishydroxycou-
marin (Dicumarol) tablets to facilitate breaking the tablets for administration
of half doses. Patients who switched from the smaller to the new larger tablets
required larger doses in order to maintain prothrombin levels in the therapeutic
range. Laboratory studies undertaken to explain this difference indicated that
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the dissolution rate of drug from the large tablets was slower than from the
old tablets. The tablets were reformulated to increase this rate, and these were
then used to replace the stocks of older tablets in retail and hospital pharmacies.
A surprising turn of events occurred. It became apparent that some patients
who had their prescriptions refilled with the newest tablets showed prothrombin
levels below the therapeutic range and, in some, bleeding occurred. The company
alerted all physicians concerning the more intense therapeutic effect of the new
bishydroxycoumarin tablets and urged that all patients on anticoagulant therapy
with their brand of bishydroxycoumarin tablets be retitrated for their require-
ments. It is quite likely that no 2 manufacturers’ brands of bishydroxycoumarin
tablets will act alike in therapeutics, and it is conceivable that a change from a
slow release brand to a fast release brand might even result in death if the
necessity for retitration is not recognized.

Mr. CoTiEr. Mr. Gordon—are you in agreement that doctors would
be well advised to identify the manufacturing source rather than sim-
ply prescribing by a generic name?

Mr. Goroonw. I think so.

I do not have any more questions.

Mr. Correr. I do not have any more questions, either.

Mr. Goroon. I would say I would go along with that.

Mr. Grossyan. I do.

Mr. Cuteer. Then I think we have closed a very large part of the
gap between us.

Mr. Goroox, This is only my opinion.

Mr. Cutrer. Senator Nelson earlier disclaimed any recommendation
that, doctors should prescribe simply by the generic name, and leaving
it to the pharmacist to pick out any old drug product meeting that
generic name. If we are in agreement on that, I think we have closed
the gap a-good deal, and we might close in, then, on the next issue.

Mr. Grossman. I would like to turn to another aspect of this.

Would you say that different PMA members—I assume you would—
perform different quality controls?

Dr. Stesser. Yes; I think there are variations in the type.

Mr. Grossaran. That you have mentioned here. ’

Dr. Suesser. You can have different approaches to accomplish the
same thing. And I think the magnitude of the quality control system
will be directly related to the number of products and the number
of people, and things of that sort; yes.

Mz, Grossman. Would vou say that some of your members are better
at quality control than others?

Dr. Stesser. 1 think they all do the best job they can. I do not think
they knowingly—any of them knowingly slight quality controls.

Mr. Grossman. But would you say probably that the leaders—I
won’t define it, because we do not define leaders—perform essentially
similar quality controls?

Dr. ScEsser. Yes. .

Mr. Grossazan. In other words, that the top firms would produce
just about the same drug if they were given it from the beginning
1f they had the same ingredients? Is that true? '

Dr. Sussser. I think they would all make sure the product behaved
in the clinic the way it was supposed to. and then do whatever is
necessary to make sure each batch resembled in its clinical effective-
ness the prototype clinically tested batch.

Mr. Grossmax. Let me give vou a hypothetical situation.

Suppose, for example, that Squibb preduces a brand-name drug, and
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that Lilly produces a generic, the same drug. Would you say that the
quality controls would be different ?

Dr. Stesser. I don’t think they would be. As I said, there may be
minor differences in the approaches. But I think one would be as effec-
tive as another, and they would both accomplish essentially the same
thing.

Mr. GrossmaN. Are there, or do you know .of any examples, then,
of drugs such as I have just mentioned where there is a trade name—
a brand-name drug and a generic both produced by the leaders, so to
speak, where there is a great deal of price differential between the
two? I am not.talking about——

Dr. Stesser. Mr. Grossman, I am not too well informed about
prices. T have no price-determination function in my capacity with my
company. :

Mr. GrossMaN. Are there any of you that could answer that? Are
there cases where a generic and a trade-name drug, both produced by
leaders, the prices vary to a great extent?

Mzr. CuTeEer. I do not have a specific answer for you, Mr. Grossman,
but I think we can assume there are some such cases.

Mr. Grossman. I am informed we have prednisone $17 by Schering
and $2 and some odd cents by Merck.

- Mr. Currer. Those are both sold under brand names. But still you
can go ahead and make your assumption. There may be there are
cases where they are sold under generic names.

Mr. GrossmMaN. As a doctor, how would you make a distinction
between those two? This is very basic—but I think sometimes we have
gotten away from the very basic. In other words, how is a doctor going
to make his distinction ?

Dr. Stesser. Mr. Grossman, since you brought up prednisone, and
since the Medical Letter has been cited frequently in the course of these
hearings—referred to, I should say—I would like to point out the
significant statement that appears in this very same Medical Letter
that so far has not been aired. And I will read it:

Disintegration test— :
Which is a U.S.P. test— ‘

measures only disintegration and not physiological availability. There is nothing,
however, either in reports of clinical trials or in the experience of Medical Letter
consultants to suggest that variations in formulation are causing any problems
in the treatment of patients.

Now, here again there is a double negative, which proves nothing.

Mr. Grossman. Would you be able to tell me, then, that a doctor
should choose the Schering product as opposed to the Merck product,
for any reason—except his own—for some reason he likes one?

Mr. CutLer. Mr. Grossman, I think the only answer we can make
to that is that if the doctor, based on his clinical experience with his
patients or other clinical experience in which he has-faith, concludes
that those two drugs are substantially equivalent therapeutically, then
as Dr. Slesser says, he ought to prescribe the cheaper one. And the
AMA has urged doctors to take price into account.

Mr. Grossman. How does a doctor find out about price?

Mr. Cureer. About price? :

Mr. GrossmaN. Yes. In other words, where does he find this out ?

Mr. Curser. The detail men inform him about price. Pharmacists
will tell him, I suppose, if he asks about price. -
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Mr. GROSSMAN. Wouldhyou agree thai]: there fshclml((ll be somethﬁlg
available to doctors to show prmeing policies of all dri i 1
words, should there not be something ¢ I think there shoglsd_ ég s(g}mg-
thing that—so that a doctor would be able to look at something and
say Merck is $2-some-odd cents, and Schering is $17, and maybe I
better think twice before I do it.

Mr. Correr. Mr. Stetler testified the other day that he thought a
doctor should have whatever information, meaningful information,
can be provided to them about manufacturers’ prices. Now, you do have
problems in equating manufacturers’ prices, of course, because those
are not the prices at which the drugs are sold in the drugstore. And it
may be more meaningful for him to have drugstore prices.

Mr. Grossuman. Is this ever going to be resolved? Are we going to
continue to discuss this?

Mr. CuTLER. We would favor having it resolved.

Mr. Grossman., What steps are we taking to resolve it? Or are we
going to resolve it ?

Mr. CureEr. You now have directed HEW to make studies, at least
with respect to the medicare problem.

Mr. Grossyan. We discussed this at the end of Mr. Stetler’s testi-
mony last week, Aren’t we faced with this unending process again ?

You know when FDA makes that study—I don’t know—but there
is going to be a lot of problems with the study, and you have the
Parke, Davis study on the other side, and you can go on and on—this
is with regard to equivalency. I am sure we can have the same dis-
cussions about compendia. In other words, we can go on and on and on
about all these things.

Mr. CurLEr. Mr. Grossman, I agree. But we suffer from some of the
limitations of a trade association, one of which is that the member
manufacturers cannot talk together about their respective price poli-
cies, or how they will communicate prices to any class of. customer.
This may well be a governmental function.

Mr. Grossman. Thank you.

Senator NeLson. I have only a couple of questions, Doctor.

How many companies would you guess meet the stringent quality
control procedures that you 'suggest in your testimony should be
followed ?

Dr. Scesser. I wish I knew how many companiesthere were.

Senator NELsoN. I meant in the Pharmaceutical Manufacturers
Association.

Dr. Suesser. How many of the PMA member firms? I would say
most if not all of them—most of the time. I do not think any company
is perfect.

Senator NELsoN. I do not mean that they always get that result, but
how many follow a procedure that yon approve of as an expert?

Dr. Stessgr. I beg your pardon ?

Senator NeLsoN. You testified very extensively about the kind of
quality control procedures that you feel are necessary to produce a
quality drug. In your judgment, how many companies in the PMA
do you think meet this standard ?

Dr. Siuesser. I think most of them do most of the time, Senator.

Senator Nerson. Well, it is not really much of a problem, then, in
this country, since PMA member firms produce 95 percent of the
preseription drugs sold in this country. And if some of the 5 percent
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that do not belong meet the standard, we do not really have much of
a problem, do we ?

Dr. Svesser. If we take 1,500 as a round number—and I think a part
of this problem arises from the fact that no one actually knows how
many manufacturers, and I am talking about manufacturers—there
are, then you are talking about 1,364 firms, and only 136 of the 1,500
PMA member firms—>5 percent of the drug supply in this country can
be meaningful if the products are given'to people who are seriously
ill and need effective medication, and they happen not to be.

Senator NeLson. But in any event, as I understand it, the members
of the PMA manufacture about 95 percent of the prescription drugs.
If they meet the standards, we do not have a quality control problem
as to 95 percent. Then of that 5 percent who do not belong to the asso-
ciation, there are certainly some who meet the standards. So you are
down to a situation where a very small percentage—it could be 2 per-
cent, or 1 percent—of the drugs on the market are not meeting the
quality control standards that you suggest.

ANl T am saying is that this big problem is not nearly so big as it
would appear from your testimony, is it ¢

Mr. CuTtLEr. Senator, while you were over in the Senate just re-
cently Mr. Gordon and I reached a meeting of the minds at least on
one issue, I think——

Senator NeLson. That probably means I won’t agree with you.

Mr. CutLer. You agreed earlier—namely that doctors would be
well advised to identify the manufacturing source of any drug prod-
uct they prescribe. If we are all in agreement on that, I think we have
narrowed the issues considerably. And our thesis is they should iden-
tify those sources, because the sources vary in the therapeutic effective-
ness of their products, and that is true among PMA members and as
between PMA members and non-PMA members.

Senator Nerson. All the expert testimony from pharmacists or -
pharmacologists or doctors who have appeared and addressed them-
selves to this question, has stated that prescriptions should all be
written in the generic term, and that if the doctor has a preference
for a particular brand, then he should name the company or the brand,
if he wants. That is the testimony, as I recall it, from the experts we
have had. ‘

Mr. Currer. How he should write the prescription is a second issue.
But if we do agree that he should identify:the manufacturing source,
then that is something—we have moved that far along. That 1s really
a condemnation or af least a critique of generic prescribing in the
normally understood sense of the word, which is just to write the
generic name and let the pharmacisi pick any product of that
generic—— j

Senator NeLson. I do not know that is what the testimony is. I know
they testified that the doctor should prescribe generically, and should
be free to name the company or the brand in addition. I think there
might very well be some argument from the pharmacists themselves
as to their qualification, once you give them a generic name, for being
able to select a high-quality generic drug. They may very well be as
qualified as a doctor in ordinary circumstances.

Mr. Gorpon. I want to make a correction. You asked me whether a
doctor should write the manufacturer’s name or identify it. What I
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meant was that the doctor should have the right to identiry iv if I
desires to do so. That is only my opinion. )
Senator NELsoN. I have a couple more questions and we can move

along.

( Et this point in the hearing a short recess was taken.)

Senator NerLsoN. We will resume the hearings.

Dr. Slesser, on page 11 of your statement, you say,

The inability of the FDA to assure even the competence of all drug firms, let
alone the clinical quality of their products, is too long-standing to brush aside and
the possibility of that situation soon or ever changing is extremely remote.

I think you also recited some statistics showing that they made less
inspections recently. Was that less inspections this year than last?

Dr. SLEssER. Yes, sir. ‘

Senator Nerson. Would your company support expanded appro-
priations for FDA so that the agency could do a better job of
Inspecting ?

Dr. SresseR. Yes, Senator. We certainly have concurred as a member
of PMA in the past history of the PMA to do everything they could
to encourage maximizing the budget for the Food and Drug Adminis-
tration so that—so as to Increase its staff, including inspectors.

Senator Nerson. Has your company ever appeared before the
ApIXgpriations or other committees in behalf of more staff for the

Dr. Suesser. I do not know, Mr. Chairman.

Dr. Scueece. If I can answer. It has not been the practice of the
Appropriations Subcommittees of the House or Senate to hear outside
witnesses on such matters.

Mr. Cuteer. I am sure we have written letters, Senator Nelson,
supporting appropriations for FDA.

Senator NELsow. I think it is a very serious matter that FDA does
not have an adequate number of personnel in the field for better inspec-
tion and better enforcement to assure higher quality. I am sure from
all the testimony we have had that certainly there is no member of the
PMA. who objects to that.

But in order to do something about it, I am wondering if the mem-
bers of the PMA or the PMA itself is prepared to appear before
Appropriation Committees and strongly endorse an expansion of FDA
personnel for purposes of testing, inspection, and enforcement of
h}ilgh?er standards in the manufacture of drug products. Can you answer
that?

Mr. Cutcer. I believe, Senator, we have supported all of FDA’s
requests for appropriations, and we are on record and were on record
in 1962 as supporting more frequent FDA inspections.

Senator NeLsoN. Good. I think that is very important. I am hope-
ful that we will be able to do something constructive about it in the
near future, because I do not think it is any economy to economize on
quality in this field.

One more question.

We had testimony yesterday from Dr. Helen Taussig. She testi-
fied in the same way as some other expert witnesses we have had re-
specting the labeling of bottles that go to patient from the pharmacist.
This is not your responsibility, of course. She testified, as have some
other witnesses, that she thought it was very important that the
bottle that goes to the patient from the pharmacist have on the label
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the generic name of the product, excepting, of course, in cases where
a doctor has a specific reason for instructing that the generic name
not be on the bottle.

Does the PM A endorse that idea ?

Mr. Cutrer. That is the recomendation as I understand it of the
AMA, and the PMA supports that proposal. The PMA -also thinks
that the manufacturing sources should be identified and the brand
name when there is one in addition to the generic name.

Senator NrLsoN. You have no objection to the appearance of the
generic name? :

Mr. Cureer. No, sir. | )

Senator NeLson. That concludes all the questions I have, Doctor.
I appreciate very much your testimony. It was very constructive,
very informative, and useful to the committee.

Dr. Siesser. Senator Nelson, thank you so much for allowing me
to appear.

(The complete prepared statement and attachments submitted by
Dr. Slesser for presentation on November 16, 1967, follows:

STATEMENT oF A. E. SLESSER, PH. D., ASSOCIATE DIRECTOR OF QUALITY
CONTROL, SMITH KLINE & FRENCH LABORATORIES

Mr. Chairman and Members of the Committee, I am pleased to have the op-
portunity to supplement Mr. Stetler’s statement on the matter of therapeutic
equivalence of drug products. .

Through my activities in the pharmaceutical industry I know something about
the factors that can affect drug performance. There was a time when phar-
maceutical manufacturing, like many other industries, was relatively simple.
During that era there was a bare handful of drugs, few of them of known compo-
sition or specificity in treatment of disease. However, now we have a great num-
ber of highly sophisticated drugs, many of which are chemically complex. and
quite specific in disease treatment. As a consequence, the technology of manu-
facturing consistently safe and effective medicines today is not simple.

Control of the quality of the medicinals prepared from today’s drugs is a com-
plex operation. There was a time when quality control pretty much began and
ended in an analytical testing laboratory. But, Mr. Chairman, that time is long
past.

It is simply wrong, in the light of the present state of the art and science of
pharmaceutical manufacture and the inadequately manned government agency,
to contend that all drug produects of like generic names are equal.

I submit we are not likely to have that assurance soon despite the efforts of all
involved. Recent figures on FDA inspections, for example, do little to encourage
optimism in this regard. The Agency made 3,651 inspections of drug plants in
1966 ; impressive as that figure may seem, it is 150 inspections less than the
1965 figure, and 341 less than the number for 1964. I do not recite these figures to
criticize the FDA, Mr. Chairman. Their inspections of necessity are becoming
more complex and time-consuming, and FDA personnel shortages are persistent.
Nevertheless, fewer inspections are being made, not more. It seems to me, there-
fore, that it would be imprudent to rely heavily or solely on this mechanism as
“the method” of assuring drug quality. '

Even if we make the incorrect assumption that all manufacturers are capable
of passing an FDA inspection, we are still in no sense out of the dilemma  of
therapeutic equivalence.

There is the matter of conforming to USP or other standards. The question
is not whether drug products should conform, but whether each batch and each
tablet, capsule and dose of every drug product does conform. The fact that
standards exist—and that companies put “USP” or “NF” on drug labels—does
not establish that in fact the companies actually have adequate control pro-
cedures, or that they follow them. In short, the real question is, do drug products
conform to the standards they claim to meet?

In all candor, as one who has long followed and participated in the work of
the USP and NE, I must also note that the standards of the USP and NF do not
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pretend to include all the specifications and tests that a highly skilled, conscien-
tions manufacturer requires his product to meet before he will put his name on it.

Mr. Chairman, the chart which I have here (chart #1 attached) provides a
dramatic illustration of the potency of some of the pharmaceuticals manufactured
today and the importance of pharmaceutical know-how in manufacturing and
quality control technology. It shows the proportionately small amount of drug
that is contained in 100 tablets of this product. This small amount of drug
creates a serious problem—that of making certain that each tablet in the batch
contains exactly the correct fractional amount of the total quantity of drug
used. This requires technological and control know-how. Furthermore, if an error
occurs during manufacture and some tablets have too little drug while others
have too much, the consequences to the patient could be serious—yet the cause
of the error could not be identified by USP or NF tests. In other words, unless
quality and uniformity are built into the batch, laboratory tests may very well
not reveal the defect, nor can all the testing in the world of the batch after
it is made instill quality into the batch.

The fact is that the detailed specifications needed to produce a quality drug
product under good control procedures are so extensive and so all-encompassing
as to defy inclusion in compendia of any sort. Quality control measures, records
and reports used in leading drug firms for each batch of even the simplest drug
product are massive. These begin with the raw materials and end with the
consumption of the product. Details of the manufacturing and control procedures
utilized for only a few products of a capable manufacturer would constitute
a book in itself.

What I am saying is that conformance to compendial standards like those of
the USP and NF, while of unquestioned importance, represents only part of the
story. Total quality control involves much more. Mr. Chairman, with your kind
permission I would like to call your attention to chart #2 (copy attached) to
demonstrate what quality control is, what it does, and how it does it.

We all know that safety and effectiveness of a drug product are determined
by well-designed, properly controlled and correctly executed clinical tests. Such
tests are run by the manufacturer on one, sometimes two, but rarely, on more
than two, batches of the product. :

Having proved the safety and effectiveness of the product, we must ask our-
selves this question: “To what facts are the product’s safety and effectiveness
due?”

I have indicated the five factors on chart #2. First, the specific COMPONENTS
used—drug and non-drug components. Let me state, Mr. Chairman, that contrary
to common belief, the drug component in most tablet products comprises less
than 10% of the makeup of the tablet and that the number of components other
than the drug may vary from two or three te as many as twenty or more.

The capable manufacturer makes sure that components all have pertinent,
significant specifications and that these are in writing; that the components
are purchased only from known, reputable vendors; that written, detailed in-
structions describing the manner and method of samdpling incoming shipments of
components exist and are followed ; that all analytical test methods are written,
are complete, up-to-date, available to the analysts, and are followed for establish-
ing compliance with the written specifications. For example, an apparently
trivial characteristic such as particle size of a component, whether the component
is the active drug or not, may very well be a significant specification for which
a test may be required prior to approving it for use in manufacturing a batch
of the drug product.

The second factor is the formula. Neither the USP nor the NF lists the
formula of the products contained therein and for good reason as we shall see
later. The formula must list each component and the amount that is to be used.
The master formula should be checked by no fewer than two capable, com-
petent people, independently and individually, for correctness. Each batch
formula derived from this master formula is produced by a process which assures
against errors in transeribing, so that each batch formula will have to be correct
if the master formula itself is correct.

The third factor is the Manufacturing (or Compounding) Procedure. Now,
again, these are written, extremely exacting, detailed descriptions of every step
of the manufacturing operation, including directions denoting the specific type
of equipment to be used in each instance.

Fourth, are the various Analytical Tests, Inspections and Checks that must be
carried out at certain stages during manufacture of the batch. These are in-
process controls and they are important; they must be written, they must be
detailed ; there must be a lot of know-how in deriving the tests, inspections and
checks to be followed at the various stages of the manufacturing operation—
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with respect to raw material components, intermediates, and at the finished
product stage.

Finally, we come to what can be called Other In-Process Controls, one impor-
tant function of which is to assure that all of the preceding four factors were,
in fact, operative and correctly so. Thus the required records, reports, data,
signatures, analytical and inspection test results on each batch would comprise
an important segment of this factor.

Now, Mr. Chairman, let us assume that we have confirmed the safety and
effectiveness of one or, at most, two or three batches of the product. However,
when we get down to the matter of day-to-day, batch-to-batch production of the
product, we obviously cannot clinically test each batch before releasing it to
the marketplace. Such tests are extremely time-consuming and costly. Yet we
must be sure that each batch is the clinical counterpart of the prototype
batch(es).

Here, Mr. Chairman, is where the capably exercised Quality Control function
comes into play. Quality control, by locking into each batch manufactured sub-
sequently to the clinically tested, prototype batch(es) the five factors respon-
sible for the product’s safety and effectiveness, services as a substituie for the
clinical tests on a batch-to-batch basis!

In other words, Mr. Chairman, quality control must be visualized as a chain,
as shown in chart #3 (copy (copy attached). Thus, the manufacturer who has ca-
pably applied the chain throughout the batch’s manufacture can be reasonably
certain that compliance with the laboratory test results at the end of the
manufacturing operation assures the safety and therapeutic effectiveness of
the batch. However—and this is importani—laboratory test results obtained
on a sample of a batch or a shipment of tablets, without knowledge as to whether
the quality control chain was applied at all or how effectively, may not be at
all significant in evaluating the safety and therapeutic effectiveness of the batch
or shipment.

Dr. Lueck will present specific evidence to support the inadequacy of apparent
compliance with typical laboratory specifications to assure therapeutic perform-
ance. In other words, generic equivalency does not necessarily connote thera-
peutic equivalency.

The 1mp0rtance of particle form and size in: antlblotlcs like chloramphem-
col, and in sulfadiazine and the anti-fungal agents, come to 'mind. Variability in
response to different formulations of the blood anti-coagulant tablet, bishydroxy-
coumarin, are so significant that the choice of manufacturer source is clearly
as important as the choice of the agent itself. The fineness of the drug in the
tablet and how well the drug particle size is controlled by one manufacturing
source as compared to another may very well determine whether dangerous clot-
ting is prevented or serious internal bleeding occurs after ingestion of the usual
dose. There are many examples of this sort.

A few examples of the steps over and above standard@ procedures or official
standards taken by a quality manufacturer to lmprove his product and distin-
guish it from competing product:s are the following :

(a) To lessen pain on injection. As you know, the injection of some drugs
is painful. We are constantly striving to lessen such pain and some of us
have learned that by the addition of certain ingredients we can produce a
product that causes less pain on injection. This does not happen by
accident.

(b) To produce medications, particularly injections, which lessen the
liability of allergic reactions, which are sometimes not just troublesome
but, on occasion, fatal. Much can be done to exclude as far as possible in-
gredients suspected of causing such-reactions. Again, such procedures are
sometimes costly, but the manufacturer who values his identity and reputa-
tion will constantly strive to attain higher levels of purity. The manufacturer
who is interested only in ‘“‘generic equivalency” may not.

(e) To produce more prompt solution in the stomach and absorption in
the blood where this is desired. Variations in manufacturing procedures,
differences in the erystal structure or particle size of the active ingredient
and its purity, differences in the combination of non-drug components—all
may affect the time necessary for the drug to dissolve in the gastrointestinal
tract and may distinguish one product from another. Such differences can
have a crucial effect on the therapeutic efficacy of the produect.

(d) To retard solution in the stomach of a ‘drug that is better absorbed
in the intestinal traect, or which performs its function better if it is grad-
ually released. All this is, and can be, influenced by different methods of
compounding the product, or (if a tablet) by a different coating, or by the
addition of other non-drug ingredients.
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(e) To mask bad flavor of an active ingredient which not infrequently
causes adults as well as children to resist and even refuse to take the med-
icine. The problem is getting a child to take a prescribed and oftentimes
extremelyr necessary medicine is something that every mother and every
nurse is familiar with. Pediatricians and general practltloners choose their
medicines carefully and by specification with this in mind. The importance
of palatability, I should note, is important in geriatric medicino as woll.

Mr. Chairman. I am happy to submit for the record a PMA publication en-
titled ‘“The Importance of Manufacturer Identification” which includes addi-
tional information on the points just covered. (Copy attached.)

Recently we undertook a careful search of the published literature on the
effects of drug formulation on therapeutic activity of drug products. We col-
lected a total of 211 references. Many of them are reports on variations in
therapeutiec activity observed in human volunteers and patients; the others cover
both in vivo and in vitro (laboratory) experiences. These articles, I should point
out, are solely related to the subject of generic and therapeutic equivalence.

In fact, much additional literature on pharmaceutical sciences, published in
thousands of articles annually, bears on this question; much of it relates to
corollary subjects, such as stability variations, effects of certain mon-drug
components on the drug’s effectiveness or stability, particle size and form, and
other significant factors that can and do affect quality. Gentlemen, there is a
whole profession, international in scope, with thousands of practitioners who
are dedicated to such scientific studies and, in fact, a new scientific discipline,
called “biopharmaceutics” has recently arisen because of the importance of such
work. The scientific literature output of these scientists has been estimated to
be nearly 10,000 articles each year.

Some witnesses who have appeared here would like to eliminate or to curtail
therapeutic duplication of drug products. In my opinion, such a step would
serve as a devastating setback to medical progress and deprive patients of es-
sential medication. In illness, patients vary in their response to medication.
Patients vary in their idiosyncrasies, sensitivities, allergies and tolerances to
drugs.

It is, for example, a well known fact that no one or two drugs are suitable
for the treatment of all cases of epilepsy. The wide choice of drugs available for
epllepsy exists solely because a half century of experience has shown that there
is great varlablhty in response by individual epileptics to available drugs. What
we need is more and not fewer strings to our therapeutic bow.

The same is true of almost every disease and disability. The broader the
therapeutic armamentarium, the better our physicians can care for the sick and
suffering. The harm of eleminating one necessary drug far outweighs the alléged
burden of too many drugs.

Mr. Chairman, the evidence of variability in drug product performance is too
obvious to be ignored. The inability of FDA to assure even the competence of all
drug firms, let alone the clinical equality of their products, is too longstanding
to brush aside, and the possibility of that situation soon or ever changing is
extremely remote. Of one thing I am certain: tying the doctor’s hands, binding
him in a kind of pharmaceutical straightjacket, will not answer the problem.
It will compound it. It will be more constructive to work toward a Federal drug
program that will take cognizance of all the realities of medicine and pharmaey
today. And in that task we are most anxious to join you.

BIOGRAPHICAL SKETCH OF DR. A, E. SLESSER, ASSOCIATE DIRECTOR, QUALITY CON-
TROL, SMITH KLINE & FRENCH I ABORATORIES

Born: Lafayette, Indiana.

Education: Purdue University, School of Pharmacy, B.S. in Chemistry M.S. and
Ph. D. in Pharmaceutical Chemistry.

Eaperience:

Four years with Burroughs Wellcome & Co. as Chief Research Pharmacist
in product research and development, followed by two years with Bristol
Laboratories as Head of Production Development.

Seven years with University of Kentucky College of Pharmacy as Professor
of Pharmacy, Chairman.of the Department, and Assistant to the Dean.

Thirteen years with Smith Kline & French Laboratories as Assistant Tech-
nical Director, involved in Quality Control, produetlon trouble-shooting,
formula, process and packaging improvement in commerc1al produets. Cur-
rently Associate Director Quality Control for SK&F.



COMPETITIVE PROBLEMS IN THE DRUG INDUSTRY 2275

Awards, Honors, Memberships:

Eli Lilly & Company postgraduate Fellowship.

Member Society of the Sigma Xi and Rho Chi Society.

Past Chairman, Committee on Inter-Tablet Dosage Variation (a committee
of the Quality Control Section of the Pharmaceutical Manufacturers
Association). ‘

Author of textbook : “The Pharm-Assist Manual” (C. V. Mosby & Co.—1953).

Registered pharmacist (Indiana and Kentucky).

Member American Pharmaceutical Association’s Academy of Pharmaceutical
Sciences (Drug Standards, Analysis and Control Section, and Industrial
Pharmaceutical Technology Section).

Senior Technical Advisor, Exhibit Committee, National Pharmaceutical
Council.

CHART 1



2276  COMPETITIVE PROBLEMS IN THE DRUG INDUSTRY
FACTORS DETERMINING SAFETY AND
EFFECTIVENESS OF’ A DRUYUG PRODUCT

|. Components ( Drug. and Non-Crug)
2. Forynuig
3. Manufacturing (Componunding) Procedure

L

4, Assays, Tests, Inspections, Checks

5. Other In-Process GControls

CHART 2

- \

SPECIFIC FORMULA ’ :

FINISHED
BATCH

R&D ~<—>
AND PILOT
FORMULA

i 1
I {(LAB. TESTS
ALONE CANNOT
(SAFETY & ASSURE Q.C.
EFFECTIVENESS CHAIN FOR
BY cLiNicAL Zé?gz¥lsENE$$
JESTS) WAS APPLIED)

QUALITY CONTROL (SAFETY &
EFFECTIVENESS) CHAIN /

CHART 3



COMPETITIVE PROBLEMS IN THE DRUG INDUSTRY 2277

THE IMPORTANCE OF MANUFACTURER IDENTIFICATION

A review of the issue influencing the choice of drug products in the interest of
more precise therapy and greater assurance of reliability

(By the Pharmaceutical Manufacturers Association, October, 1965)

I. INTRODUCTION AND BASIC POSITION

The member firms of the Pharmaceutical Manufacturers Association (P.M.A.)
believe that competition in prescription drug production and distribution, under
a system whereby physicians’ prescriptions and drug labeling and advertising
prominently identify the source of products by company name or product trade-
mark, accelerates the pace of drug discovery, and encourages the highest stand-
ards of safety and effectiveness and the most economical medical care.

This statement outlines the bases for this belief and discusses the public health
importance of a drug identification system.

As the statement will show, there are variations in finshed drug products result-
ing from the different formulations and production methods of individual
manufacturers—differences that exist even though the pharmacologically active
ingredients may be chemically identical. These differences are not necessarily
related to product quality, but they may be. In any event they can affect the thera-
peutic value and physician or patient acceptance of a given finished drug. The
system of using trademarks or brand names is the best known and most effective
means of providing responsible identification of finished products, thereby giving
the greatest assurance of reliability and predictability in drug therapy.

And, for the same reasons that prevail throughout all American industry, the
trademark or brand name system fixes the responsibility and the reputation of the
manufacturer, causing him to seek ever higher levels of excellence in his total
performance.

Modern medical care owes much to pharmaceutical advances. Medical and
pharmaceutical scientists have turned one key after another in the search for
specific remedies to treat the myriad ills responsible for suffering and premature
death. P.M.A. member firms alone have contributed more than $2 billion-worth of
research to this quest since 1945.

Thirty years ago, for instance, there was only a small handful of drugs which
would safely cure an infection in man. Today there are many, ranging from
the broad-spectrum antibiotics to a compound so selective in its action that its
use is restricted to a specific virus infection in the human eye.

Around one billion prescriptions are written by the nation’s physicians and
dentists every year in the United States. Practically all of the products pre-
scribed and used come from the nation’s pharmaceutical manufacturing labora-
tories. Precise dosage forms and formulations usually identified by trademark
or brand name are made available to the physician and are dispensed by a
pharmacist to his patient. .

The proposition that the use of drug trademarks or brand names is in the
public interest is based on three principles that are fundamental to the con-
tinuance of excellence in drug discovery, production, and therapy. They are:

1. Therapeutic Control.—The physician responsible for the care of the patient
must determine which drug product is needed in each case. Many important and
widely used drug products do not have legal standards. Even when drugs are
covered by such standards, there are difference among individual formulations
of products of different manufacturers which can be significant for some
patients. The physician must decide whether therapeutic precision, reliability,
or convenience calls for a particular formulation for a given patient, or the
extent to which the selection can be delegated to another member of the health
team, e.g., the pharmacist. .

2. Reliability of Product.—A physician should be in a position to judge and
select products on the basis of his knowledge of the reliability of the pro@uct
and experience with the past performance of the producer. This method gives
added protection to the patient—who should be assured that high standards of
quality and reliability are being used in prescribing and dispensing‘ pharmaceu-
tical products for his use—and promotes high standards of production and con-
trol that go beyond minimal enforceable levels.
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3. Company Total-Value Product—The prescription pharmaceutical manu-
facturing industry is in competition for excellence. Responsible pharmaceutical
concerns, under the stimulus of our competitive system commit thomselvax tn
expenditures and accomplishments in creative research, reliable production and
marketing, and high standards of management. These organizations, who openly
and widely identify their products by trademark or brand name, and in so
doing identify themselves, are thus motivated to provide excellence in total
quality of product and service. Such total control of quality of product and
service is of significant value to dispensers and consumers of today’s prescrip-
tion medicines, exceeding by far the value of the product’s ingredients.

In. summary, patients, physicians, and pharmacists can best be assured of
therapeutic control, reliability of product, and the value of total company service
when the product is designated by trademark, brand name or other responsible
identification of the people who stand behind it.

II. NAMES, STANDARDS AND REGULATIONS

The issues involved in drug prescribing and regulation cannot be approached
intelligently unless certain terminology, references and practices are precisely
defined and clearly understood. The following description of drug nomenclature,
of the official reference guides to drug standards, and of government regulatory
processes are presented here in brief summary.

A. How drugs are named

Most drug products have three names: the chemical name, the established
or generic name, and the trademark or brand name. The first two names describe
the same thing; that is, the chemical composition of the active therapeutic
ingredient(s). The first is scientific and precise; the second is more convenient
and concise. The relationship is analogous to that of the scientific term, Homo
sapiens, and the more common and usable term, man. The third name—the
trademark or brand name, on the other hand, refers to a particular manufac-
turer’s formulation, and identifies the drug product with the originator or
manufacturer. So, the completed analog would go like this: Homo sapiens, man,
John T. Jones.

Chemical name

A therapeutically active compound, like all other matter, is composed of
a combination of basic chemical elements. Once created or identified, a drug
molecule is named in the laboratory according to standard practice in the field of
chemistry.

Here is an example: 6-choloro-3,}-dihydro-7-sulfamoyl-2H-1,2,4,benzothiadiaz-
ine-1,1 diowide. This is the chemical name of a product compound widely pre-
sceribed to decrease excessive fluid content in the body—a diuretic. While long
and cumbersome, this name ‘is also precise for it serves as a complete identifi-
cation of the compound to any trained chemist.

Established (or generic) name

Obviously, a drug compound must also have a shorter, more usable name. Such
a name is originated by research or medical authorities involved in the possible
therapeutic application of the chemical. The name is then submitted to review
committees of the American Medical Association and of two standard drug
references, the U.S. Pharmacopeia and the National Formulary. These three
groups function through a coordinating group called the United States Adopted
Names Council. If there is any conflict with existng names, or disagreement as
to the meaning suggested by the proposed name, further negotiation takes place
with the initial sponsor of the name. The Food and Drug Administration has
veto power over final selection. If entirely satisfactory, the mame is then
transmitted to the World Health Organization, which Works with the official
pharmacopeial organizations of many nations.

Once a name for a4 drug compound has been approved by the Adopted Names
Council, or by a regulatory body it is thereafter known as the ‘“established”
name, also referred to as the “generic,” “official,” or “nonproprietary” name;
the most popular of these terms, and the one that will be used in the balance of
this paper, being, “generic”.

In the case of the compound illustrated earlier, the established or generic
name adopted is hydrochlorothiazide. Still quite a mouthful, but much easier
than: 6-coloro-3,4-dihydro-7-sulfamoyl-2H-1,2,}, benzothiadiazine-1,1 diozide.
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The generic name is a shorthand way of referring to a specific chemical
substance. It does not describe some of the therapeutically significant physical
attributes of the substance; i.e., it does not tell if it is amorphous, crystalline,
coarse, or fine. Neither does it describe its degree of purity beyond minimum legal
standards.

For these and other reasons, the often-used phrase “generic drug product” is
no more than a misleading term.

The term “generic name,” properly used, refers only to the pharmacologically
active chemical ingredient of @ finished product, and not to the finished product
itself. To be dispensed and used, the chemical ingredient must be combined with
other carefully selected substances and embodied in a finished product (dosage)
form such as a tablet, an ampule, or @ suppository. Therefore, in the case of
finished drugs (dosage form), application of the same “generic” name to two or
more products does not and cannot mean that they are necessarily identical.

The brand name or trademark

Pharmaceutical companies generally adopt brand names or trademarks to
identify their products. No official rules control this nomenclature. The objective
is to coin a name which is useful, dignified, easily remembered, and individual
or proprietary. !

After it is finally put into use in interstate commerce, the brand name is gen-
erally registered with the U.S. Patent Office.

To continue the example cited above, one manufacturer of a product based on
hydrochlorothiazide gave its finished produce the brand name, HydroDiuril, sug-
gesting partly the chemical name and partly its diuretic properties. Another
manufacturer, for other reasons, chose to name ity product containing hydor-
chlorothiazide Esidrix ; a third, Oretic.

These names are quite different, which is proper since they are intended to
identify different products produced by different companies. But in order to
avoid confusion and simplify the physician’s and pharmacist’s task of remember-
ing the main therapeutic ingredient of the many products on the market, the
generic name of the principal ingredient appears on product labels in advertising
and in other communications about the product. Hence, the names mentioned
above may be referred to this way in written communications.

HydroDiuril (hydrochlorothiazide)
Esidrix (hydrochlorothiazide)
Oretic (hydrochlorothiazide)

There is the alternate method of using the company name, initials, or symbol
along with the generic name. The following examples, based on a fictitious John
Doe Drug Co., illustrate the method :

hydrochlorothiazide, Doe

or
hydrochlorothiazide, DDC
B. Legally acceptable and other standards

For more than 100 years, drug standards established by non-governmental
bodies have played a major role in the continuing effort to oltain uniformity
in therapeutic agents. Their existence, however, does not guarantee therapeutic
uniformity of products from manufacturer to manufacturer. But since these
standards have frequently been cited as a readymade foundation for a system of
so-called generic name prescribing, it is important to understand their exact
coverage and function. :

The Pharmacopeia of the United States and National Formulary are “official”
publications of the U.S. Pharmacopeial Convention and the American Pharma-
ceutical Association respectively. They are recognized as registers of legal stand-
ards to which drugs and some ingredients used in making medicines should
conform. These lists are specified by the U.S. Government under the Food and
Drug Act, as amended, as setting minimum standards. Lists are periodically
compiled by other organizations, too, each designed to serve specific needs.

Pharmacopeia of the United States (U.S.P.).—This compendium was the first
of two published in the 19th century covering the broad practice of pharmacy,
to guide pharmacists and drug manufacturers. The first edition of U.S.P. was
printed in 1820 under the auspices of the U.S. Pharmacopeial Convention, a pri-
vate assemblage of physicians, pharmacists, chemists and others. It is an au-
thoritative source of minimal standards for the;'apeutic substances “the utility
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of which is most fully established and best understood.” U.S.P. is now revised
every five years by a committee representing the naltion’s schools of medicine
and pharmacy, certain government agencies, medical and pharmaceutical socie-
ties, and other professional organizations.

National Formulary.—Because the U.S.P. was selective in its inclusion of
drugs, restricting its coverage of those drugs the utility of which the committee
considered the “most fully established,” many other valuable and widely-used
drugs were not included. To cover these, the American Pharmaceutical Asso-
ciation, a professional association of pharmacists, began publishing in 1888 the
National Formulary (N.F.). The N.F. also has served as a guide to drugs some-
times before they appear in U.S.P., and frequently after they are removed from
U.S.P.

The monographs of the U.S.P. and N.F. have been Tecognized in every federal
law pertaining to drugs, starting with the Food and Drug Act of 1906, as legal
standards. Drug products containing ingredients conforming to the criteria in
these compendia have permission to carry the designation “U.S.P.” or “N.F.” on
their labels and packages.

It is important then to understand just what these standards guarantee
as well as what they do not guarantee: )

1. In general, the information in these compendia is descriptive only of the
chemical properties of active ingredients and adjuvants and the laboratory pro-
cedures required to demonstrate substance identity and allowable limits of
purity. Significant as this information is, the chemical tests and specifications
do not by themselves give full information on the pharmacologic or micro-
biological activity of the substances listed. Additional studies of a given drug
product are still necessary to reveal the presence of certain physical char-
acteristics such as particle size, crystal form, surface properties and other
attributes which influence the biological availability of the pharmacologically
active compound in question. Only an extensive and integrated physical-chemical-
biological research program can determine the ultimate pharmacological action
of the compound along with the characteristics which must be controlled to guar-
antee safety and efficacy. o

Moreover, it is rare to find an active drug compound used by itself in ther-
apeutic treatment of a patient. Frequently, the finished product will contain
other materials to facilitate or augment the action of the principal ingredient.
Often the complete preparation contains more than one active ingredient. The
selection of these active ingredients and ancillary materials—in terms of their
purity, function, concentration and appropriateness—is of central importance to
achieve maximum efficacy and safety.

In short, the complete formulation of a finished product for use by a patient
involves much more than is covered by the information in these compendia.

2. U.S.P. and N.F., stemming from an era in which the pharmaceutical formu-
lation of active ingredients was largely performed by the local pharmacist,
contain some occasional information on simple compounding. But they do not
cover the complex processes of modern mass production, and they give relatively
little guidance to standards in this area. Neither do they cover other considera-
tions of great importance to modern production and distribution, such as long-
term stability.

Many of these things are not covered, because in fact they cannot be re-
duced to precise standardization that would be meaningful with respect to all
manufacturers alike. Production of quality pharmaceutical products is not en-
tirely a science; it is also an art and craft involving experience and know-how
and professional pride. The experienced industrial pharmacist calls upon skills
and a background of knowledge unique to him.

3. Because of the prodigious effort required of so many authorities working
on U.S.P. and N.F. revisions, these compendia are revised only at five year
intervals with supplemental addenda published occasionally in the interim.
However, numerous new drug products may be introduced without being included
in either compilation for several years. The regulatory agencies, of course, do not
depend solely on the compendia for establishing standards, and new products
are monitored from the start on a product-by-product, company-by-company
basis (see below). But, until a consensus is worked out within the U.S.P. and
N.F. mechanism, there is no set of standards for these new items.

AMA New Drugs—In view of these limitations, it is understandable that reg-
ulating bodies and large purchasing groups have set up other reference standards.
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The Council on Drugs of the American Medical Association began to publish
in 1906 detailed information on the chemistry, pharmacology, clinical utility,
and safety of some new drugs in a reference guide, until recently titled New
and Non-Official Drugs. This book has been: redesigned, changed in form and
text, and first published in 1965 as New Drugs (N.D.). The N.D. does not es-
tablish standards at all, as U.8.P. and N.F. do, but rather serves as an annual
collection of monographs for the guidance of the practitioner. Like the U.S.P.
and N.F., this volume does not provide criteria from the chemical-physical-
pharmaceutical subtleties of drug product manufacture and control.

Selected groups depend on other sources for guidance regarding drugs for
use in their fields, for example the dental profession generally refers to Ap-
proved Dental Remedies as a source of information. The Medicare Act (P.L.
89-97) accepts the above four compendia as well as the Homoeopathic Pharma-
copoeia as lists of drugs qualifying, without further action, for reimbursement
under the program.

New Drug Applwatwn Specifications.— The Federal Food and Drug Admin-
istration (FDA) requires that each new drug application (NDA) include de-
tailed data on the process and control procedures under which the product is
to be manufactured. Thus, the new drug application covers a broad range of
information and standards not included in the U.S.P. and N.F. For obvious
competitive reasons, much of this information is not published. But, even if it
were, it is important to note that each manufacturer filing an NDA must in-
clude his own production specifications. Therefore, approval of one company’s
product does not carry with it the assumption that a second or third company’s
version will be approved or will be identical. In point of fact, the techniques of
production and complete formulation inevitably differ. This is further recog-
nized by the FDA’s requirement that clinical trials and data are required from
each company for each product version as assurance that every formulation
is safe and effective.

So, even though all new drugs come under FDA control and there are detailed
standards applied to the production of these products, these standards are not
and cannot be regarded as general across-th&board standards, applying to a
group of products with the same generic name.

Purchaser Specifications—Finally, standards are sometimes applied by pur-
chasing groups having the facilities and staff to prepare and enforce specifica-
tions in a more detailed way. Large hospitals, government agencies and other
such volume purchasers may consult with suppliers and draw up detailed, but
practical, specifications as a guide to competitive bidders for supplies of drug
products.

C. Regulation—Enforcement and “voluntary compliance”

Regulation of any private enterprise in this country, of necessity, is composed
of two elements—direct enforcement and voluntary compliance. It is impractical
to expect the government or any outside agency to observe and then rule over
every action of a large industry. Neither is it in the public interest to allow
products affecting human health to be made and:distributed without regulation.
Obviously, the best situation consists of a proper balance, a harmony of purpose
between official regulations and private initiative. Our brand name system
actively serves to promote this goal, which has been called ‘“voluntary com-
pliance.”

Ag it is, the U.S. prescription. drug industry is one of the most intensively
regulated industries in the country. Numerous laws affecting the industry are
administered by the U.S. Food and Drug Administration, the Division of
Biologies Standards of the National Institutes of Health and other federal
bodies, ag well as state and local agencies.

A proposed drug product is monitored by the government from the time an
experimental project is designed through its emergence from the laboratory
ready for trial and its marketing for treatment of human disease. Monitoring
does not stop here. It continues as long as the product is on the market. A new
drug cannot be offered for sale without express approval; its production, promo-
tion and marketing methods must also be approved.

These laws stem from the Pure Food and Drug Act of 1906, which was
aimed at barring adulterated or misbranded foods and drugs from interstate
commerce. The Food, Drug and Cosmetic Act of 1938 added provisions requir-
ing that the FDA pass on the safety of new drugs before their commercial in-
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troduction. The Kefauver-Harris Amendments of 1962 added the pre-marketing
requirement of proof of product effectiveness, increase government control of
production and quality control procedures, required the registration of all drug
manufacturers, increased the inspection powers of FDA and gave FDA greater
control of labeling and promotion.

Despite increased legislation and regulation, both the Food and Drug Ad-
ministration and the industry recognize that the principle of voluntary com-
pliance has remained a key part of the philosophy of federal regulation. This
principle gives rise to positive stimulation of responsibility within the industry,
so that federal enforcement activities can be held to reasonable, workable
limits. : :

In the field of quality manufacture and control, the techniques and patterns
set by pharmaceutical industry leaders have tended over the years to be codified
jinto government regulations. But it is important to recognize that under our
system of voluntary compliance, it is neither intended nor practical for a gov-
ernment agency to assume the fundamental responsibilities of production and
distribution. For instance, the law ecalls for inspection of every production
facility at least once every two years. Clearly, this infrequency places the
greatest share of the burden of maintaining good manufacturing practice upon
the producer.

In this area, as in so many others, the competitive nature of American
business serves the interests of the public well. For the reliable manufacturer
there is a built-in desire to excel in product quality as a competitive measure.
The FDA picks up products from distribuiton channels to spot-check contents
and labeling. But there are thousands of products in interstate distribution,
and hence there is a real responsibility of the manufacturer to guard against the
distribution of sub-standard products. Furthermore, spot-checks of product con-
tents and labeling are made after products have been in the channels of distribu-
tion for some time. The services performed by brand name manufacturers supple-
ment the regulatory activity of FDA. Their record-keeping, returned goods
policies, and inventory checks by their sales representatives help to maintain
fresh stocks of quality products on retailers’ shelves.

Then too, some FDA powers extend only to products in interstate commerce.
In many states, separate regulations apply to intrastate commerce in drugs. Some
states have statutes almost identical to the Federal Food, Drug and Cosmetic Act;
in others, consideration is being given to laws comparable to federal provisions.
Realistically, however, the state rules covering production and sale of drugs
within a state’s boundaries are, and are likely to remain uncertain and varied
for years to come ; and the capacity of state governments to carry out an effective
enforcement program to back up their laws varies considerably.

Here again, the importance of voluntary compliance is evident. In view of
the limitations of enforcement, the public interest is well served by our system
of trademark or supplier identification. The well-identified product and producer
must excel in product quality as a matter of probity, as well as competitive
necessity. By creating a proprietary interest in the performance, reputation,
and hence usage of branded products, this system gives a strong stimulus to
private responsibility, which together with practical regulation and enforcement,
can provide the public with maximum assurance of safe and effective medicines.

III. THERAPEUTIC CONTROL

A fundamental principle enunciated by this paper is that the physician respon-
sible for the care of the patient must determine which drug product is needed
in each case. Many important and widely used drug products do not have legal
standards. Even when drugs are covered by such standards, there are differences
among individual formulations of products of different manufacturers which
can be significant for some patients. The physician must decide whether thera-
peutic precision, reliability, or convenience calls for a particular formulation
for a given patient, or the extent to which the selection can be delegated to
another member of the health team, e.g., the pharmacist. ‘ L

Finished pharmaceutical products can differ, even though their principal
active ingredients are identical in the generic sense. For some patients these
differences can have significant therapeutic consequences.

Under a compulsory generic system, which would suggest that all products
bearing the same generic designation are equal and could be interchanged, the
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physician would prescribe by indicating, without regard to the producing source,
only the generic name of the drug and the dosage form he wanted his patient
to have. This would introduce the possibility of a number of variables which
could affect the course of treatment of some patients.

For one thing, the physician would not know, unless he made a later check,
exactly which one of any number of preparations the patient actually received
from the pharmacy. Since different products purporting to contain the same
ingredients may have different effects, the physician could not properly judge
the patient’s responses.

Not only may products which purport to contain the same active ingredients
have therapeutically significant differences, there are significant differences
between such products at least in terms of patient convenience and acceptance.
If a medication is relatively pleasant and “easy to take”, the patient is more
likely to follow the regimen outlined by the physician.

Then too, most patients and most physicians, under ordinary circumstances,
prefer to avoid the potential uncertainties of generic preseribing, The long-range
trend of drug therapy has been the search for precise treatment—matching the
particular therapy to the individual patient and disease. Even with the same
finished form of the same drug, there are variables in patient response. Further
unnecessary variations in the drugs themselves only serve to reduce the control
of the physician over the circumstances he seeks to correct or prevent,

The members of P.M.A. do not contend that all patients would in every in-
stance be adversely affected by “bline” generic name prescribing nor that the
physician should never elect to govern his choice of product by price differences
in cases where they exist. However, the fact that variations occur in products
purponting to contain the same active ingredients makes it advisable that only
in exceptional circumstances should the physician fail to designate by trade-
mark or manufacturer's name the source of the product he intends for his
patient.

A. Product differences

Here, in brief, are selected aspects of drug formulat;lon that affect the ac'tlon
or patient-acceptance of drug products.

Liquids.—Among drug preparations administered as liquids, by injection,
ingestion, or apphcatlon to sensitive tissue membranes, there can be distinet
variations in particle size, stability, sterility, surface tenson (which determines
wetting or spreadability), and viscosity (Whlch controls resistance to flow, or
adherence).

Solids.—Important variables among tablets include the maintenance and effec-
tive release of potency; absorption characteristics of ingredients; tablet dis-
integration and dissolution rate characteristics; uniformity and biological be-
havior of delayed and sustained release compositions.

Lotions, creams, ointments—Factors important to therapeutic effectiveness
and patient tolerance include skin permeability, ease of application and removal,
and lack of local irritation.

Other therapeutic variables.—For certain types of patients, specialized formu-
lations provide significant elements of safety or tolerability. The allergenicity
of the additive (filler or binder) substances in some brands of a pharmaceutical
preparation may be reflected in undesirable reactions on the part of sensitive
patients. Also, a quality manufacturer will design his formulation, if possible,
to be compatible with other medications that may be added to it or taken with it.

Subjective factors—A patient’s acceptance of a drug preparation is also
important. If the product is in some way obnoxious or uncomfortable to the
patient, he will tend to avoid taking the prescribed medication. Liquids require
palatability, freedom from nausea, pleasant “feel”, freedom from grittiness and
ease of swallowing. Odor and flavor can be of considerable importance, particu-
larly when medications must be used over long periods of time.

Packaging—Pharmaceutical products are frequently in direct contact with
their containers for long periods of time. The choice of proper grades and types
of glass, plastics, meal, rubber foil and other materials to prevent interaction
with the components of a drug preparation, and to provide adequate protection
for the contents requires specialized tests and skills of the highest competence.

Stability.—A drug product should be compounded to maintain its labeled
potency throughout the expected period between its production and consumption
by the patient. Care must be taken to assure reasonable shelf stability when
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the drug is at the pharmacy and in the patient’s medicine cabinet. Responsible
producers will generally accept for credit out-of-date goods returned by a
pharmacist.

B. Therapeutic consequences of product differences

Clinicians, pharmacists and others have reported the significance—in some
cases, the hazard—of changing to different brands or formulations of so-called
generically identical drugs. No complete scientific study of the entire problem
has been made, but published findings are persuasive indications of the risks
involved in generic prescribing.

The dissolution rate of a compound may be influenced by the finished
formulation, as with dicumarol tablets reported by Levy-Nelson (Journal of
the American Medical Association, September 9, 1961) and others. Levy has
also cited differences in absorption rate of spironolactone, leading to a fourfold
overestimation of proper oral dosage. Similar experiences with formulations of,
cortisone, prednisone, and other steroids have been reported, as well as with
the antidiabetic tolbutamide in certain tablet preparations.

Probably the most telling review of this issue was that recently published by
Sadove, Rosenberg and Shulman of the University of Illinois Hospital and Hines
VA Hospital (American Professional Pharmacist, February 1965). Their experi-
ence is presented from the viewpoint of hospital staff members who are not
always informed of changes made in the hospital's inventory of drugs, and who
have found therapeutic variations later. traced to switches among so-called
“generic equivalents”. They cite the marked irritancy resulting from switching
to an erythromyein preparation containing a different salt; the decreased shelf
life of a soluble barbiturate preparation using a different vehicle; the effect
of buffering agents on local anesthetics, with marked differences in irritation,
onset, and duration ; the irritating consequences of a new container which used
a closure high in heavy metal content; a case of idiosyneratic reaction to a test
drug that unexpectedly caused a thrombophlebitis because of a different vehicle
used in its preparation ; and so on.

In commenting on the proposal to obtain drugs from different sources at lower
cost through “generic” preseribing, they say :

“The specifications of . . . two products were identical. The clinical results were
entirely different . .. in many instances it is physically impossible to compare
twio similar products without extensive, carefully-controlled laboratory and clini-
cal trials. Though it is admirable to keep the cost of drugs to a minimum and it
is admirable to know and prescribe drugs generically, the generically-similar
product exerts, in many instances, a very different reaction from the one
anticipated.

“Tt is practically impossible for one not skilled in the area of clinical phar-
macology to know what is—and what is not—a real ‘equivalent’.

“Above all, the lack of available data would preclude substitution without
prior equation of the many factors which could materially alter apparent
equivalency.”

Their conclusion was “that generic equivalency is frequently a fable without
basis in fact; chemical equivalency of the primary agent or agents is not neces-
sarily clinical nor pharmacologic equivalency”.

IV. RELIABILITY OF PRODUCT

The Basic principle presented here is a physician should be in a position to
judge and select products on the basis of his knowledge of the reliability of the
product and experience with the past performance of the producer. This method
gives added protection to the patient-—who should be assured that high standards
of reliability are being used in prescribing and dispensing pharmaceutical prod-
ucts for his use—and promotes high standards of production and control that go
beyond minimal enforceable levels.

Except in large and exceptionally well-equipped institutions and consulting
laboratories, facilities for providing independent and reliable assays of drug
quality do not exist. The resources of the average physician, pharmacist or hos-
pital are not adequate for comparing physical qualities of competing products.
Under these circumstances, the system of responsible identification by trademark
or brand name plays an important role. It enables the physician to judge quality
of product on the basis of its producer’s established reputation. And since respon-
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sible producers know that their products are so judged, they strive to achieve and
maintain the best possible reputation for quahty The physician and his patients
obviously benefit greatly from this system in which the needs of medical care are
matched by the aspirations of the producer.

Standards and legal enforcement, as a practical matter, can concern themselves
only with certain major aspects of product specification. Only through the active
desire and efforts of the producer to excel can the principle of “voluntary com-
phance” give the assurance of quality that the public must have. This desire to
excel is a built-in feature of the responsible identification system.

The P.M.A. defines quahty control as follows :

“Control of quality in the formulation, manufacture, and distribution of phar-
maceutical, biological, and other medicinal products in the organized effort em-
ployed by a company to provide and maintain in the final product the desired
features, properties, and characteristics of identity, purity, uniformity, potency,
and stability within established levels so that all merchandise shall meet profes-
sional requirements, legal standards, and also such additional standards as the
management of a firm may adopt.” *

Testing a finished pharmaceutical product for quality is a difficult and com-
plex laboratory problem, because quality is often a hard-to-trace feature that
must be built in—during production, from raw materials to formulation, through
in packaging and all intervening operations up to the delivery of the products
to the consumer. As an example, long-range stability is a feature of quality
made possible by careful research, formulation, and production. The only com-
pletely valid test of this feature is time. Any short cut or lack of skill during
manufacture that results in deterioration of the product months later often
cannot be detected until the weakness appears. And only fortuitous spot-checking
would pick up the inadequacy before many patients have received the faulty
medication.

For these reasons, federal regulations are now stressing standards of good
manufacturing practice, even though such standards are difficult to enforce
unless the company itself it motivated to meet them.

The storage facilities for raw materials; the facilities for bulk formulation ;
the layout of the plant; the work-flow process; the precision of the equipment;
the training and experience of supervisors and workers; the standards and dis-
ciplines of internal quality inspectors; the attention to quality control technol-
ogy ; the searching for solutions to, rather than avoidance of troublesome prob-
lems; the willingness to assume the costs of detecting and correcting error; the
mtelhgence of information flow, and record keeplng—these are among the ele-
ments of responsible, quality production.

These elements are recognized by most experts in drug production. However,
they emphasize the difficulty encountered by an individual physician or pharma-
cist in making quality judgments without the advantage of relying on the
producer’s known reputation. The drug standards regulatory system (see pages
T to 14) is clearly not designed to replace private manufacturing responsibility.

It is therefore clear that the system of competitive stimulation to quality,
through responsible product identification, provides a service of inestimable
value.

V. THE VALUE OF TOTAL COMPANY PERFORMANCE

The third positive value of the brand name system, which goes beyond reli-
ability of product, has been expressed in this way :

Company Total-Value Product—The prescription pharmaceutical manufac-
turing industry is in competition for excellence. Responsible and identified
pharmaceutical concerns, under the stimulus of our competitive system commit
themselves to expenditures and accomplishments in creative research, reliable
marketing and production, and high standards of management, personnel and
comprehensive service. These organizations, who openly and widely identify their
products by trademark or brand name and in so doing, identify themselves, are
thus motivated to provide excellence in total quality of product and service.
Such total control of quality of product and service is of significant value to
dispensers and consumers of today’s preseription medlcmes exceeding by far the
value of the product’s ingredients alone.

1 General Principles of Control of Quality in the Drug Industry, adopted by the Board
of Directors of the P.M.A., May 3, 1961
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Encouraged by the stimulus of a system built around responsible identifica-
tion of products and their source, the private-enterprise method of drug de-
velopment and supply impels companies to seek continually rising levels of total
performance. Spurred by competition, and vulnerability to criticism if products
or services are lacking on any count, companies seek constantly to surpass others
and to improve their own record in quality performance that extends into all
operations.

The physician and pharmacist gain added assurance of excellence when a
company undertakes quality performance, for dedication to quality is a long-
term commitment. A quality operation requires the assembling of capital and
skills and a background of experience that cannot be readily shifted from one
business to another. Manufacturers without these long-term commitments are
risking relatively little in producing cut-rate products of questionable quality.
They can seek short-term gains, with little to prevent their shifting to a dif-
ferent field when difficulties arise.

And the consumer-patient also gains because commitment to quality generates
what might be called “total quality.” To provide top-notch facilities and per-
sonnel for excellence in production and distribution, the company must make
a commitment over the long-term suffcient to attract investment money and high-
caliber technical people. These factors stimulate pressures for growth in per-
formance and service that motivate the other activities or potential activities of
the company—enterprising marketing of products to new geographic areas or
new fields of medical practice; enterprising search for products improvements
leading often to totally new products and services ; more efficient management and
administrative and legal operations to back up the broadening product line and
numbers of personnel. )

In short, quality performance in research, in development, in production and
control generally does not operate in a vacuum, but accompanies or creates a
broader range of company service that supplies the professional and consuming
public with what can be termed “total-value product.” This total value extends
from the creation and marketing of the product to its productivn, distribution
and service as part of an industrial organization with a broadening role to
play in the «ity’s, state’s, nation’s or world’s economic and social progress.

Elements of total company performance

Here, in brief summary, are some of the most important activities adding up
to total quality performance in the prescription drug industry. Note that quality
of product per se is not one of the items listed, since this has already been covered
adequately.

1. The importance of research for new products is so obvious that it requires
no explanation. It is enough to say that three-fourths of the drugs taken by
patients today did not even exist in 1950, and that all too many diseases causing
premature death and untold suffering today cannot yet be controlled.

2. The continued testing and improvement of existing products is another
obviously necessary and ongoing activity of responsible pharmaceutical
companies.

3. Availability of product, regardless of distance or population density, is im-
portant in a nation such as ours which happily considers the health of a person
in a remote rural area just as significant as that of a man living within easy
distance of a major medical center.

4. The care and completeness with which records are kept can make a con-
siderable difference in many situations. Being able to trace a suspected product
problem throughout the entire distribution operation can ease the worry from
an unexpected occurrence and provide a course of action otherwise less certain.

5. Under unusual circumstances, if recall of « shipment of products is neces-
sary, a reliable company can perform the task with speed and thoroughness.

6. At any time, when a physician anywhere has questions concerning the use
or effects of a drug a staff of experts is on hand to respond with all the available
information.

7. A quality company provides completc product information to prescribing
physicians and pharmacists; as well, it hires and trains professional representa
tives who personally visit health professionals.

8. In addition to the above, quality companies contribute substantial sums to
further the professional education of health professionals and to inform the gen-
eral public on health matters.
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9. Quality companies have the facilities and will to move quickly to meet
emergency situations, which might involve massive shipments to disaster areas or
the formulation of a special dosage of a product to treat rare individual cases.

10. Quality companies as a service to physicians and patients frequently stock
lifesaving medicines for which there is no profitable market, medicines such as
an anti-venom for the black widow spider bite.

11. With an established company, the public is assured that there will be con-
tinuity of its high-quality products, an especially important point for persons
with long-term chronic illness helped by a particular medication.

12. With no reference to its contribution to health, an established company
usually represents a significant contribution to the economy, in terms of employ-
ment, purchases, payments of taxes and general desirability of an entire area.

VI. THE ALTERNATIVE TO ABSOLUTE GOVERNMENTAL REGULATION

Earlier sections discussed the limitations of existing standards and government
regulation of the pharmaceutical industry. The intent of these sections was to
show why these measures alone cannot be relied upon to provide the best medica-
tion and the best therapy. Nevertheless, they are an indispensable part of our
present productive system. On one hand, they provide restraints against gross
actions contrary to the public interest. On the other hand, they represent a base
from which competltlve compames build toward ever higher levels of total quality
performance in production and in service.

In fact, it frequently happens that the compames 1n the vanguard introduce
advanced standards and techniques that are later codified into the regulations.
In this way, the regulations keep moving ahead. The ultimate effect of this proc-
ess may be the virtual elimination of companies in which little or no effort is
made to pursue the goal of total quality. For once a company makes a significant
commitment to quality performance, as outlined in the preceding section, its
course tends to move steadily upward.

It might be argued that, if regulations and enforcement have this beneficial
effect, why do we not upgrade all the regulations and increase their enforcement?

To begin with, it has been shown in other sections of this statement that no
amount of regulation could possibly cover all the important aspects of drug
discovery, production and therapy. In addition to what has been said before, it
should be recognized that the complexities of drug production make it not only
impractical but completely unfeasible to develop such detailed standards and
such complete enforcement as to oversee the the detailed operations carried out
in the production process. For instance, raw materials and intermediates for
the production of drug ingredients may be collected from a number of sources,
the active ingredients manufactured in various stages and even in more than
one plant, and incorporated in a number of products and a number of dosage
forms of each product. During this process, literally hundreds of laboratory tests
may be conducted. The most complete government regulation attempted to date
has not been sufficient to oversee all details of production and testing. Govern-
ment regulation simply cannot substitute for competition in stimulating the
achievement of superiority in discovery and production. Unless legal standards
set by the government permit the free play of competition such as that evidenced
by the trademark system, it could easily result in higher economic costs without
providing additional benefits.

Instead of considering ways to place research or production of pharma-
ceuticals, or any other consumer products, under airtight governmental domina-
tion we should work toward further perfection of the present balanced and flex-
ible system which is the foundation of the most inventive, productive and
quality-conscious pharmaceutical industry in the world. It is clearly in the
interest of everyone concerred to keep it that way. .

VII. SUMMARY

In briefest summary, the position of the Pharmaceutical Manufacturers Asso-
ciation with regard to the responsible identification of product and manufacturer
in drug therapy, is as follows:

Pharmaceutical products, even those with the same prmmpal therapeutic in-
gredients, differ from manufacturer to manufacturer in terms of quality and
formulation, either of which may influence proper therapy.
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Existing standards, controls and enforcement measures contribute importantly
to the protection of the public, but they would be inadequate to assure reliability
without the incentives and dedication of responsible pharmaceutical companies.
Moreover, generic identity of principal drug ingredients is a futile goal, for it
does not guarantee uniform therapeutic effect of finished products in all patients.

The quality-minded producer who identifies his products and promotes them
under unique names or under his company name has an interest in furthering
his reputation and his services to a point that goes far beyond any norms that
could reasonably be established and enforced as a general system of govern-
mental regulations, even under complete domination of the industry.

The overall reputation and performance of a company serve as reliable indexes
to the quality of its products.

No measures should be instituted that might abridge the physician’s preroga-
tive and responsibility to determine the proper therapy and prescribe the type
and quality of medication which in his opinion will best serve the needs of
his patients.

Senator NerLson. Who is your next witness?

Mr. CutreEr. Our next witness, Senator, is Dr. Leonard Scheele.
But before he begins, let me just add in response to a question asked
earlier—there is at least one of the references in this book which
specifically recites that the drug in question, which happened to be
prednisone, did meet U.S.P. standards, and yet was found to be
therapeutically deficient. And that is from the Journal of Pharmaceu-
tical Sciences, volume 52, No. 5, June 1963.

Senator NeLson. Mr. Cutler, I am sure you will be pleased to know
that is one of the drugs named by Dr. Miller as one of the 15 examples.
So you have not yet added to my list. Prednisone is also one.

Mr. Goroon. Mr. Cutler, was that a clinically controlled study?

Mr. CureEr. It is a study done by Dr. Eino Nelson, and a number
of other doctors experienced in this subject.

Mr. Gorpox. They are pharmacists, not medical doctors.

Mr. Correr. Dr. Campagna, one of the four, is a physician.

Mr. Goroon. Do you know if it is a double blind study?

Mr. CutLer. I cannot tell you, but I will be glad to hand you the
study.

M¥ Goroon. I have a letter on this subject by Dr. Harold Aaron
that I would like to submit for the record-at this point.

(The letter referred to follows:)

JunNg 12, 1967.
Dr. J. A. CAMPBELL,
Department of National Health and Welfare,
Food and Drug Directorate,
Tunney’s Pasture,
Ottawa, Ontario, Canada.

DEAR Dr. CAMPBELL : Many thanks for your comments on our preliminary draft
of “Tests of Prednisone Tablets.” Dr. Gerhard Levy made the same comments.
If we turn to the articles cited by you and Dr. Levy we find the following: The
article by Dr. Campagna cites one case in which a patient with paroxysmal
peritonitis did not respond clinically to one brand of prednisone. The dissolu-
tion time of tablets of this brand of prednisone was slower than that of the
clinically effective tablets. However, there were no in vitro determinations of
prednisone or its metabolites or conjugates in the blood, urine or other body
fluids. Such determinations are generally required to confirm “physiologic avail-
ability” and absorption of the drug. Clinical response as a test of adequate
dissolution rate and absorption is usually unreliable because of spontaneous
changes or remissions in clinical behavior. Such tests can be reliable only when
they are double-blind and the number of subjects is large. This is likewise true
in the case cited in the second reference, in which a patient with “arthritic pain”
failed to respond to one brand of prednisone. In a telephone conversation with
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Dr. Levy on May 24, 1967 he agreed that dissolution time of a tablet should
be correlated with plasma or urinary levels. It is also noteworthy that Dr.
Campagna’s study was reported in 1963 on tablets of undefined age and Dr.
Levy’s article was published in 1964.

Finally, a Food and Drug Administration official was not aware of any sub-
standard prednisone tablets reported to it or determined by the FDA itself. If
your department has evidence of substandard prednisone tablets or other prep-
arations we shall be grateful for the information.

One unrelated point—iron and vitamins are considered to be absorbed only
in the jejunum. Are any drugs absorbed chiefly in the ileum or even in the colon?

Sincerely, HAROLD AARON, M.D

Senator NeLsoN. Just so I have the record straight, did we put all of
Dr. Slesser’s statement and the summary in the record ?

Mr. CuTLEr. Yes, sir.

Senator NeLson. Now, did I put Dr. Lueck’s full statement in the
record ?

Mr. CurLEr. Yes, you did, Mr. Chairman.

Senator Nerson. I thought Dr. Lueck’s statement was very profes-
sional and very valuable and informative. We are pleased to have
it for the record.

I did not know whether I had asked that it be printed in full.

Mr. CuTrer. Thank you very much, sir.

Senator NEeLson. Proceed. |

STATEMENT OF DR. LEONARD A. SCHEELE, PRESIDENT, WARNER-
LAMBERT RESEARCH INSTITUTE, MORRIS PLAINS, N.J.

Dr. Scarere. Mr. Chairman, my statement is very brief. With your
permission, I will read it. ‘

First, I wish to make a very brief statement concerning my back-

round. I was a career medical officer in the U.S. Public Health

ervice for 23 years, serving as Surgeon General from 1948 until
1956. Since then, I have been a member of the staff of the Warner-
Lambert Pharmaceutical Co. in Morris Plains, N.J., and have de-
voted the last 5 years primarily to administration of the company’s
research programs.

I shall devote my statement mainly to new drug research and de-
velopment as conducted by the research-oriented companies in the
pharmaceutical industry. i

A recent National Science Foundation study shows that industry
supports about 96 to 98 percent of its own drug research. Facing un-
known odds against success because the overwhelming majority of
chemicals synthesized never become useful drugs, and being self-
financed, each pharmaceutical company must draw new research and
development money from its own financial resources.

The key organizations for finding urgently needed new drugs for
many unsolved medical problems are the research-oriented firms in
the pharmaceutical industry. Currently research and development ex-
penditures for a successful new single chemical entity drug product
range from $500,000 to $10 million—with an average estimated cost
per new drug discovery of about $7 millicn during the period 1957-66.
From the point of discovery it takes from 4 to 10 years to develop
and market a new drug product. Obviously, the successful product
must pay for the hundreds of costly efforts that failed along the way.
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At present the medical research expenditures of research-oriented
drug companies average about 11 percent of sales, compared with an
average of 2 percent for all types of industry in the United States.

The total PMA member firm expenditures for research and develop-
ment this year will exceed $460 million. For the 10 years 1958-67, these
firms expended nearly $3 billion of their own funds in such activity.

A report entitled “Ethical Pharmaceutical Industry Operations and
Research and Development Trends—1960-66" based upon PMA
annual surveys of member firms, contains considerably more detail
than I have briefly outlined in my statement. A copy of this report
is attached for inclusion in the record.

Tt should be noted that the research-oriented firms in the pharma-
ceutical industry employ the highest ratio of scientists of all industries.
A study done a few years ago by the National Science Foundation
showed 156 scientists per 1,000 employees in the drug industry, com-
pared with the next highest of 48 in the chemical industry, 32 n the
petroleum industry, and an average of eight for all manufacturing
industries. The large number of research scientists in pharmaceutical
laboratories attests to the complex problems of biomedicine and funda-
mental drug research in contrast to the more applied and technical
nature of research in other industries.

Drug research progress is complex and slow. The unfinished work
hopefully leading to understanding of the biochemistry of health and
disease and in new drug development is vast and needs to be pursued
more intensively by all sectors of the research establishments in aca-
demic and private institutions and in Government and industry.

Mr. Goroox. You say 2 percent of all industry. Does that include
manufacturing only, or does that include agriculture and mining?
‘What does it actually include ?

Dr. ScreeLE. It is all manufacturing industries.

Mr. Goroox. Only manufacturing, you say ?

Dr. ScHEELE. Yes, sir.

Mr. Goroon. All right.

Dr. Scueere. These elements of our research force are not separate.
They have and need to continue to work together closely for maxi-
mum achievement. For example, it was academic-industrial collabora-
tion that brought about the discovery of cortisone and then made it
available as a major drug of value in the treatment of arthritis. Later
industrial research and good molecular modification led to the finding
of other uses and the development of other steroids with new uses, such
as treatment of skin problems. In more recent times, still other mo-
lecular changes have led to progestational steroids and such steroids,
combined with estrogens, provide a useful treatment of women’s
menstrual disorders. More recently, used together or sequentially, they
have become important in spacing pregnancy—family planning. Al-
though great strides have been made with the now classical 20-day
regimes, it is certain that, in the not too distant future, altogether new
concepts of hormonal modification may be expected, which will con-
trol fertility in either sex with specificity and relative lack of side ef-
fects. These developments will only be made possible by continuation
of the reproductive physiology studies of the past 20 years. The cur-
rent compounds are playing a role in attacking one of the world’s

1 See p. 2293, infra.
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greatest problems—the population explosion. In the future, even newer
compounds and newer methods discovered by research-oriented phar-
maceutical companies will play an even greater role in population
control. ‘

Penicillin, and its availability for use on a mass production basis, and
chloramphenicol, a widely used broad-spectrum antibiotic, were also
the results of work in-government, university, and industrial labora-
tories. Today the search for soil samples that may contain micro-or-
ganisms which will produce as yet unknown antibiotics, useful against
viruses and cancer as well as against larger micro-organisms infecting
man and animals, is an expensive research operation. The venture
capital being plowed into it comes almost entirely from the research-
oriented drug firms. In spite of continued large-scale efforts to find
new antibiotics, few have emerged in recent years. Nevertheless it is
important that these costly industrial research programs be continued.

You have occasionally heard references to “molecular manipula-
tion” and the implication that this is bad and wasteful. It is a rare
instance when a company markets a product that doesn’t have some
superiority over existing ones. There are many instances where molec-
ular modification has led to major advances in medicine. Sometimes
the drugs have been useful in new diseases and in other cases new
clinical values of such drugs turn up months or even years after they
have been marketed. ‘

The discovery of aspirin as an analgesic was the result of attempts
to improve the properties of a plant constituent, salicylic acid. The
local anesthetic, procaine hydrochloride, was found in attempts to
synthesize a simple molecule retaining the structural features of the
complex alkaloid, cocaine. ‘

Studies in which attempts were being made to simplify the chemi-
cal structure of quinine led to synthesis of Atabrine and other anti-
malarials. Later studies of pharmacologic properties of the synthetic
antimalarials led to observation of an unexpected, new effect which was
interpreted as an antagonistic action to histamine. These observations
culminated in synthesis of an important new class of drugs, antihista-
mines. Later observation of the sedative effect of one of these on mental
patients in France led to discovery of a very useful tranquilizer, chlor-
promazine. This drug has played a major role in decreasing the num-
ber of patient beds in use in mental hospitals for 11 consecutive years.
Thus, antihistamines and tranquilizers can trace their history to an
ancient remedy, quinine, and its molecular modification.

Chance pharmacologic observations on existing drugs led to many
important new drugs and to new uses for old drugs.

Today’s new drug research is complex. Industry chemists are en-
gaged in large-scale chemical synthesis programs. Various members
of the biomedical research team screen these compounds for activity
in animals. The promising compounds are then tested for toxicity and
if the mass of data from this screening suggests that the compound is
safe and may have utility in the treatment of human illness, a “Notice
of Claimed Investigational Exemption for New Drugs” (IND) is
filed with the Food and Drug Administration.

I do not want to take the time here to describe in detail the com-
plicated processes of research that lead to new drugs; however, Mr.
Cliairman, with your permission I would like to submit for the record
achart describing the process. ‘
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Tf I may just make one additional—T should say this chart is one
of the best graphic presentations I have seen of the flow of activity
in research, development, and preparation for manufacture of a new
drug and the preparation of a New Drug Application for submission
to the Food and Drug Administration. It was prepared by El
Lilly’s research staff and presented at a hearing of a House of Rep-
resentatives subcommittee studying drug safety, chaired by Congress-
man Fountain in June 1964. The chart shows the great complexities
faced in the creation of a new drug and the assembly of material
submitted as a New Drug Application.?

I might point out here that the steps are complex, and they are
variable. This chart is not the exact course of every drug. These
things flow back and forth. A certain finding in one instance may
make it go back to something else and flow around. Nevertheless, 1t
isa very complex process.

Strange as it may seem, few new drug products that our industry
makes are ever “finished” ms far as laboratory and clinical research
are concerned. New analytical techniques are continually developed
and applied and other efforts to improve absorption, stability, and
clinical effectiveness of many old drugs represent a_way of life in re-
search-oriented and quality-conscious companies. These usually in-
clude more elaborate testing and specifications than appear in the
U.S. Pharmacopeia and National Formulary, which are chemical
descriptive documents. Clinical research continues to be sponsored by
research-oriented companies on many old drugs even though the
products have been onthe markets for years.

The 1962 amendments to the Federal Food, Drug, and Cosmetic
Act have had the effect of increasing greatly the testing required
before a new pharmaceutical can be marketed, increasing substantially
the risk connected with administrative decisions concerning the con-
tinued investigation and marketing of products, and enlarging greatly
the period between investments made in research and the beginning of
any monetary return—to keep the cycle of research trial going with
its many failuresand only occasional successes.

If we are to make additional progress, industry must be allowed to
continue to fulfill the role it has succesfully performed up to now—
namely, synthesizing and experimenting, conducting the long and
costly process of screening, the preclinical testing, development of

roduction and quality control procedures, and finally the long clin-
ical trials leading to accumulation of data showing the safety and
effectivenessof drug products.

I hope that we will always keep our academic-Government-industry
science teams working together, because doing so will lead to major
new health benefits.

Dr. Van Riper will follow me and discuss clinical testing. This is
hisarea of specialty.

Senator Nevsox. Thank you for your fine statement. I have some
notes on questions to be asked. I think what we had better do is get
all the testimony in the record and if we have some time we will go
back.

(The attachments to Dr. Scheele’s statement follow :)

1 See chart, p. 2352, infra.
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ETHICAL PHARMACEUTICAL
INDUSTRY OPERATIONS AND
RESEARCH AND DEVELOP-
MENT TRENDS 1960 - 1966

This report encompasses key results of a number of PMA
analyses of prescription drug manufacturers' operations,
Surveys have been conducted annually since 1960, dealing
mainly with sales and researchand development activities
of member companies. The last two reports in the series,
"Manufacturers' Sales of Ethical Pharmaceuticals, 1965"
and "Pharmaceutical Industry Research and Development
Activity, 1965-1966," were distributed to member firms
in the fall of last year.

The present study is designed to serve as a link between
earlier trend data and projected studies, It summarizes
previous findings and incorporates, for the first time, de-
tailed analyses of quality control activities and fields of
research. Whenused inconjunctionwith forthcoming PMA
reports this study should be a useful tool to member com-
pany executives in their planning and decision making
functions.

Inpreparationis a moredetailed review of 1966 operations,
scheduled for release within the next few months.

Prepared by:

QOffice of Economic Research

Howard L. Binkley, Director
M, Erol Caglarcan, Economist

March 1967
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INTRODUCTION

The ethical pharmaceutical industry has experienced a faster
growth than many other sectors of the economy. Between 1951
and 1965 dosage sales of ethical drugs grew 35 percent faster
than the national output of all goods and services.

New and therapeutically more effective drugs have paved the
way for the ethical drug industry's rapid growth, It is estimated
that the industry has invested some $7 million in research and
development cos-ts for every new and significant drug that has
reached the public in the past decade. :The industry continually
invests in the future, While sales doubled in the 15-year period
shown in Chart 1, research and development expenditures in-
creased sixfold. :

A significant portion of every sales dollar is devoted to drug
research activities, For instance, in 1965 companies spon-
soring research allocated 10,5 percent of their U.S. domestic
‘and export sales revenue to R&D activities directed toward the
discovery and development of human-use and veterinary-use
pharmaceuticals and biologicals,

Chart 1

Growth Picture of Ethical D}ug Sales
and Research & Development
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PART ONE: OPERATIONS

HIGHLIGHTS
SALES
TAXES
EMPLOYMENT
QUALITY CONTROL
MANUFACTURING PLANTS
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HIGHLIGHTS OF 1965 bPERATIONS—l/

Sales: In 1965, global ethical pharmaceutical sales by U.S.
firms rose to $4, 2 billion, 13.5 percent more than in 1964,
Sales in the United States increased 13 percent, while foreign
sales of U,S. manufacturers increased 15 percent.

Product Classes: Central nervous system drugs ranked first in
dollar sales volume in 1965. This group also registered the
greatest increase, $88 million, from the preceding year,

Market Shares: No single company had as much as seven per-
cent of domestic sales of prescription drugs. The 13 largest
manufacturers accounted for only 62 percent of the U, S, market.

Customers: Manufacturers sold approximately half of their
dosage form products directly toultimate dispensing outlets and
government agencies and the other half via wholesale channels.

Taxes: Producers of ethical pharma.ceuticals paid a record $559
million in taxes for 1965, 73 percent of whichwent to U, S, Fed-
eraltaxes. Firms averaged an outlay of 13 cents in taxes for
each sales revenue dollar.

Employment: 1965 employment of the U, S. industry totaled one
hundred ninety-three thousand, 120, 500 in the United States and
72,500 abroad. " :

Quahtx Control: Quahty control operatmns involved over 7,000
full-time employees and at least $74 m11110n in expenditures in
1965,

Manufacturing Plants: Fifty-two PMA members operated 338
plants throughout the world, 232 abroad and 106 in the United
States,

—yThe following data, unless indicated to the contrary in the text,
have been extrapolated to.represent the entire industry based on
the estimate that PMA member companies account for 95 per-
cent of the ethical drug industry's-U,S. sales of dosage form
products for human use.
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SALES

Prescription product sales have increased annually for the past
two decades. - Between 1960 and 1965, worldwide sales rose 48
percent (see Chart 2). The increase in 1965 was 13,5 percent.

Chart 2
Domestic and Foreign Sales

(billions) 1960 - 1965
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SIX YEAR GROWTH TREND, 1960-1965

The relatively steep upward trend has been dominated by sales
abroad, going up 70 percent in the 1960 - 1965 period. Thus,
foreign sales continued to gain a more prominent share of U. S,
companies' global sales, rising from 23 percent of the total in
1960 to 26 percent in 1965, The relative share of exports as
percent of total foreign sales declined in every one of the six
years between 1960 and 1965, from 13 perc ent in 1960 to six
percent in 1965,

Table 1

MANUFACTURERS' SALES, :1960-1965
(millions of dollars)

Destination 1960 1961 1962 1963 1964 1965
Domestic $2,201 $2,259 $2, 480 $2,604 $2,763 $3,121
Private 2,111 2,147 2,354 2,468 2,614 2; 876
Government 90 112 126 136 149 245
Foreign"l/ 646 733 756 865 955 1,098
Export 81 79 66 56 62 66
Abroad 565 654 690 809 892 1,032
TOTAL .$2! 847 $2,992 $3,236 $3,469 $3,717 $4,219

ylntra-company exports to foreign subsidiaries (not shown sepa-
rately in Table ]) are included in "sales:abroad", Two-thirds
of the 1965 total transfers of $115 million were in bulk form.
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PRODUCT FORMS AND END USE

Global Sales: Ninety-three percent of manufacturers' 1965 sales

were in products.intended for human use, Veterinary drugs
accounted for the remaining seven percent. Ratios have re-
mained relatively unchanged in the last several years. Ninety-
four percent of the 1965 ethical drug sales for human use were
in dosage form. Dosage-form and bulk-form products equally
shared the 1965 veterinary drug market,

U.S. Sales: Bulk sales made up 57 percent of the veterinary

market in 1965, However, importance of veterinary sales in
bulk form increased only in recent years, For instance, while
in 1960 bulk products accounted for one-third of total veterinary
sales, every year since then they have accounted for more than
half., In contrast, during the same period dosage-form products
for human use have consistently accounted for 95 percent.

Chart 3
SALES Global Sales of Ethical Drugs
(millions) By Product Form and End Use
$4, 000 | 1960 - 1965
3, 000
2, 000
1, 000
0

N Bulk
Dosage



COMPETITIVE PROBLEMS IN THE DRUG INDUSTRY 2301

Foreign Sales: Sales abroad made up 94 percent of the foreign
sales total in 1965, Exports from the United States accounted
for the rest. In 1965, drug products for human use dominated
the export sales as well as the drlig sales overseas. Most of
the 1965 foreign sales revenue was obtained from dosage-form
products, :

Table 2

ETHICAL DRUG SALES, Y 1965
{millions of dollars)

Product Form

and End Use Domesticy Foreign.—:’y Total
Dosage form: human $2,779.3 ¢ $.929.8 $3, 709. 1
Dosage form: veterinary 76.6 A 55.7 132, 3
Bulk: human 161, 1 68.7 229.8
Bulk: veterinary 104. 1 43.5 147. 6
TOTAL $3,121.1 $1,097. 7 $4,218. 8

—I/Sales are before deducting cash discounts and other marketing
expenses, but after returns and allowances (domestic returns
and allowances totalled $86.3 million in 1965), Export sales
are f, o. b, port. The majority of the firms reported most sales
were made f, o. b, purchaser's location or equivalent,

y"Domestic sales' are 'gross''at invoice price. For "f.o.b,
manufacturers' plant' totals, deduct $81. 7 million ($37.2 mil-
lion transportation outand $44. 5 million company branch or field
warehousing).

g"Foreign sales' refer to exports and sales in a foreign area by
subsidiary or other corporate operations,
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PRODUCT CLASSES—]'/

Growth: Fifty-eight PMA members, accounting for 90 percent
of the industry's sales, reported a 12 percent sales increase in
1965, a growth rate considerably higher than the eight percent
growth between 1963 and 1964, The detailed product data in
Table 3 are based on an analysis of these firms' reports.

From 1963 to 1964 the sales volume of drugs affecting neo-
plasms, endocrine systems and metabolic diseases increased
24 percent. However, the rate slowed down to 5, 6 percent from -
1964 to 1965, While sales of respiratory drugs rose the
fastest in 1965, the greatest increase in sales revenue came
from central nervous system products and anti-infectives, $88
million and $65 million respectively, These two product groups
accounted for alm ost half of total sales in 1965 (see Chart 4),

Chart 4
1965 Sales, Product Group Percentages

Drug Type
26%

Central nervous system
Antiinfectives

Neoplasms and endocrine system

Digestives and genito-urinary
Vitamins and nutrients
Respiratory system

Others

—ljUnlike most sections of this report, the following analysis does
not represent the entire industry and is based on reports re-
ceived from 58 PMA members.
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Competition: For purposes of analysis the entire human use
drug market was divided into 11 product classes., Not all firms
wereactive in every product market. The number of companies
varied from a minimum of ten actively competing for the diag-
nostics market to 50 for thedigestive, genito-urinary and
central nervous systems product classes, Approximately one
half of the companies with annual sales in excess of $5 million
depended upon one product class for more than half of their an-
nual sales revenues, :

Biologicals: Sales ofbiologicals for human use continued todrop
in 1965, There had been a 30 percent decline inreporting mem-
bers' biological sales between the end of 1963 and 1965, Only
15 PMA members reported continued production of biologicals
for human use during 1965, In 1964 the number of producers
was 20, During 1965 five companies ceased production of bio-
logicals altogether,.

Volume of biological sales dropped from $98 million in 1963 to
$74 million in 1964 to $68 million in 1965, Between 1964 and
1965 six companies experienced an $11, 3 million drop. When
added to the $2. 6 million sales productionon the part of the five
firms that dropped biological production, this amounts to a sales
decline of $13.9 million for the year, However, this was par-
tially offset by a $7. 8 million revenue gain sustained by seven
other manufacturers,
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MARKET SHARES

The number of leading ethical drug producers with individual
global sales volume exceeding $100 million increased from
12 in 1964 to 13 in 1965. In 1962 this sales class consisted of
only ten manufacturers, This expansion in number was re-
flected in a larger share of the domestic market attributable to
this group.

Table 4

MARKET SHARES BY SALES SIZE GROUP, 1965

Percentage
Sales

Sales Group U. S. Foreign Total
$100 million and over 61. 7% 87.6% 68.5%
$30 to $100 million 21. 3 8.7 18.0
$5 to $30 million 13,3 3.5 10. 7
Less than $5 million 3.7 0.2 2.8
TOTAL 100. 0% 100. 0% 100, 0%

-yU. S. firms' sales abroad plus U.S. exports to other companies
for sale abroad., j
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In 1965 wholesalers accounted for 48 percent of manufacturers!
domestic sales of ethical drug products in dosage form (see
Table 5)., The remainder was made directly to retailers, hos-
pitals and other outlets (see Table 6).

Table 5

SALES BY CLASS OF CUSTOMER, 1965
Manufacturers' Direct Dosage Form Sales in the U. S,

Value Percent

Customers (millions) of Total
WholeSaleTrs v« v v v o oo oo oo v eveeeeess $1,344.5 48,4%
Retailers ¢ o v vt v v e e et vt e nnosneons 840.4 30.2
Private Hospitals. o v ¢ o o o v ¢ s 0 0 0 s s 00 287.9 10.4
State and Local Government Hospitals, ., . 138.2 4.9
Federal Government Hospitals. . . . . ... . 83.6 3.0
Federal Government, Other Than Hospitals 22,1 0.8
Practitioners, Private Medical and Dental 41,0 1.5
Manufacturers and Repackagers. .. ..... 2.6 0.1
All Other Direct Sales o v v v v s e oo osoes 19.0 0.7

TOTAL $2,779.3 100.0%
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Table 6

DISTRIBUTION OF DIRECT SALES, BY SIZE OF FIRM, 1965

Sales Group

over $30- $5- Less Average,
$100 $100 $30 than $5 All
Customers million million million million Firms

Wholesalers . v o .o $ 35.70 $ 65,60 $ 72.30 $ 66,20 $ 48,40
Retailers ... ....... 41,70 14,40 9. 30 13.40  30.20
Non- Federal Hospitals , 16, 40 15, 30 10.90 12,20 15. 30

Federal Government—ll . 3. 70 4,10 4, 40 2.20 3. 80
Practitioners . ...... 1. 40 0. 50 2. 70 5. 40 1. 50
Other. oo vvvevvnnn. 1.10 __0.10 0,40 0. 60 0. 80
TOTAL , $100.00 $100.00 $100.00 $100.00 $100. 00

i

—l/Including federal hospitals. ‘:
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Distribution by Size of Manufacturer: There appears to be an

inverse relationship between the size of the firm and its sales
via wholesalers., Table 6 shows that in 1965, on the average a
manufacturer in the $100 million and over yearly sales group

distributed via wholesalers $35. 70 worth of drugs for every
$100 of manufacturer's business. The remainder was sold di-
rectly to various dispensing outlets, Smaller manufacturers
sold a greater proportion of their products via the wholesaler
(see Chart 5).

Chart 5

Marnufacturers’ Direct Sales Market
For Each $100 Sold, By Size of Firm, 1965
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TAXES

A total of $559 million was paid in taxes for 1965 by ethical drug
producers. Of this sum nearly threé-quarters was paid by the
thirteen largest manufacturers who produce 62 percent of the
nation's total prescriptiondrugoutput. The Federal Government
received 73 percent of all the taxes paid by ethical drug manu-
facturers for 1965,

Chart 6

Manufacturers' Taxes and Excises, 1965
(millions)
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EMPLOYMENT

Global prescription drug manufacturing employment for U.S.
corporations and the U, S.-based subsidiaries of foreign com-
panies reached 193,000 during 1965. Approximately one-third
ofthetotal was employed abroad. The industry employed 120, 500
persons in the United States — three percent over the 1964 fig-
ure of 117,500, Production workers comprised 46,200 of the
domestic working force,

Table 7

EMPLOYMENT, 1965

United States 120,535
Foreign 72,510
TOTAL 193,045

The 13 firms with more than $100 million in sales employed 60
percent of the working force. Eighteen percent was attributable
toconcerns grossing between $30 to $100 million in sales,
Companies with sales under $30 million employed 22 percent,
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QUALITY CONTROL

Quality controlis a vital, continuous process to assure the de-
sired result when the pharmaceutical product is used by the
consumer. Quality control is the sum total of all the planning,
testing and supervision involved in this process.

Survey data pertaining to the control of physical product quality
encompass all employees responsible for sampling and iﬁsting
of materials as they are received, produced or stored. -
vestigation of complaints, disposition of returned goods, selec-
ting and weighing of components, proper sanitation, storage of
raw and finished materials, and inspection of labels, contents
and packages are all fibers of the complex quality control pro-
cedures that govern product excellence,

Chart 7

Quality Control
Costs and Employment, 1965
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| = $5-%$30
8o $30-$100 Size of
Firm
(millions)
60
40
<= over $100
20
0

Employment

J/The analysis in this section was made on the basis of data re-
ceived from 64 major PMA members with 1965 sales volumes
in excess of $1 million,

81-280 O - 68 - pt. 6 - 12
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~ The data reported here includes quality control in production.
For a responsible firm, however, quality control goes well be-
yond this to establish an excellence in quality of gperationwhich
has been called '""company total-value product'. This repre-
sents activities designed toassure quality of product and service
which surpasses normal standards.

Direct and Indir ect Quality Control: '"Direct quality control"
employment and cost data deal with full-time staff members of
reporting companies' quality control departments. But sinceal-
most all production employees have some quality control func-
tions incidental to their primary assignments, estimates were
solicited from member firms on "indirect quality control" em-
ployment and costs. Employment data on such individuals is
stated in terms of full-time equivalents, prorated by respon-
dents on the basis of hours devoted to quality control functions
as a share of total labor time.

Company Allocations: Table 8 shows that quality control costs
during 1965 amounted toat least $73. 8 million. Primary quality
control accounted for three-fourths of the total cost incurred by
all firms. Companies with yearly sales exceeding $100 million
were responsible for approximately two-thirds of all quality con-
trol costs and employed a higher proportion of quality control
workers - a ratio larger than their share of the market (see
Chart 7).

Average Quality Control Costs: As Table 9 demonstrates, aver-
age quality control spending per company was $1.2 million in
1965. However, quality control costs were much higher for the
leading firms. On the average, responding firms allocated 2. 4
percent of their 1965 domestic sales revenue to quality control,
However, quality control cost-to-sales ratios ranged up to 7.5
percent,

—I/Responsible pharmaceutical concerns committhemselves to
expenditures and accomplishments increative research, reliable
production and marketing, and high standards of management,
These organizations are motivated to provide excellence in total
quality of product and service. Such total control of quality of
product and service is of significant valueto dispensers and
consumers of prescriptionmedicines, exceeding by far the value
of the product's ingredients.
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Table 8

QUALITY CONTROL COSTS BY SALES GROUP, 1965

Number
of Total Cost
Sales Group Firms Direct Indirect Total
(thousands of dollars)
$100 million and over 13 $38,880 $10,875 $49, 755
$30 to $100 million 14 9, 355 4,015 13, 370
$5 to $30 million 27 7,970 2, 300 10,270
Less than $5 million 10 395 15 410
TOTAL 64 $56, 600 $17,205 $73,805
Table 9

AVERAGE QUALITY CONTROL EXPENDITURES
PER COMPANY BY SALES GROUP, 1965

Number
of
Sales Group Firms

Expenditures Per Company

Direct Indirect Total

$100 million and over 13

$30 to $100 million 14
$5 to $30 million 27
Less than $5 million 10

Average, All Firms 64

(thousands of dollars)

$2,990 $ 835 §$ 3,825

670 285 955
295 85 380
40 2 42

$ 88 $ 270 $ 1,155

2313
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Quality Control Employees: In 1965, sixty-four pharmaceutical

manufacturers employed more than 7, 000 people in their efforts
to maintain high product quality. Such duties were the principal
concerns of 75 percent of these employees, The other 25 per-
cent had additional responsibilities in conjunction with their
quality control work (see Table 10).

Table 10

QUALITY CONTROL EMPLOYMENT BY SALES GROUP, 1965

Number
of Total Employment
Sales Group Firms Direct Indirect Total
$100 million and over 13 3,695 1,260 4,955
$30 to $100 million 14 805 390 1,195
$5 to $30 million 27 760 180 940
Less than $5 million 10 55 5 60
TOTAL 64 5,315 1,835 7,150

Ratio of Quality Control Employees to Total Employment: Table

11 indicates that one production employee in eight wa s directly
engaged in the quality control process. Persons connected
with this phase of production comprised 17 percent of the manu~
facturing staff and six percent of the U, S, employment total,
The 13 largest firms had higher ratios.
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Table 11

QUALITY CONTROL EMPLOYMENT AS PERCENT OF
PRODUCTION WORKERS AND ALL EMPLOYEES
BY SALES GROUP, 1965

Percentage of Production Percentage of All
Workers Engaged in Employees Engaged

Quality Control in Quality Control
Number Direct Direct
of and and
Sales Group Firms Direct Indirect Direct Indirect
100 million and over 13 13, 6% 18.2% 5.1% 6. 8%
30 to $100 million 14 11.0 16. 3 3.7 5.5
ess than $30 37 10. 3 12. 6 4.9 6.1
wverage, All Firms 64 12, 5% 16,9% 4. 8% 6.5%

Average Quality Control Employment: On the average, each of
the reporting 64 PMA members had in its employ 112 quality
control workers, 83 of whom performed quality controlactivities
as their primary assignments (see Table 12), On the average,
a company with annual global sales exceeding $100 million em-
ployed 284 full-time persons in direct quality control activities.
Their activities were supplemented by many other workers who
attended to other responsibilities as well. When prorated, time
spent in quality control activities by such part-time people
meant an additional 97 full-time workers with quality control
functions,

Table 12

AVERAGE QUALITY CONTROL EMPLOYMENT
PER COMPANY BY SALES GROUP, 1965

Number
of Employment Per Company
Sales Group Firms Direct Indirect® Total
$100 million and over 13 284 97 381
$30 to $100 million 14 57 28 85
Less than $30 million 37 22 5 27

Average, All Firms 64 83 29 112
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MANUFACTURING PLANTS

Fifty-two PMA members, accounting for four-fifths of the in-
dustry's United States employment and a slightly higher ratio of
total domestic and export sales, reported productionplant loca-
tions and related employment data for 1965, Domestic opera-
tions w e r e scattered throughout 27 states. Manufacturers re-
ported 232 plants abroad—more than double the 106 U. S.-based

plants,

On the average, one out of every three employees was located
abroad. Domestic concerns averaged 345 production workers
per plant as compared to 105 for each foreign plant. United
States manufacturing plants averaged 625 total employees; over-
seas plants employed an average of 170 persons.

Foreign Manufacturing Plants: Respondent firms employed 90

percent of all persons working in the U.S. companies' ethical
drug facilities abroad., An average of 60 percent of the personnel
employed abroad worked in production plants.

Chart 8

Regional Distribution of
Foreign Plants and Employment, 1965
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Latin America accounted for almost one-third of the foreign
plants (see Chart 8). With 25 percent, Western Europe ranked
second. Twenty-six plants were located in the Pacific and Far
East region, accounting for 11 percent of thetotalabroad. Canada
and Africa represented nine percent and three percent respec-
tively. The remaining 21 percent isnot classified (see footnote,
page 26).

Latin America and Western Europe were the leaders in employ-
ment among regions with a combined total of 25,560 employees
(amounting to 65 percent of the total abroad). The average num-
ber of employees per plant in Latin America was 180 as com-
pared to 220 for Western Europe. These averages exceeded the
over-all overseas average of 170 per plant site, The Pacific
and Far East region equaled the norm of 170, However, Canada
with’ 105 and Africa with 60 employees per plant fell below the
median, ‘

Of the individual countries, the United Kingdom had 19 plants
and ranked highest for total number of employees (6, 415), yet
it had one plant less than third-ranking Mexic o with total em-
ployment of 3,075. Brazil placed second in employment with
4,275 persons, employed at eight plant locations.

2317
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Table 13

FOREIGN MANUFACTURING PLANTS OF U,

Sy FIRMS
AND RELATED EMPLOYMENT, 1965

Region Number
£ 2

and of 3 Employment 2
Country Plants Production Other Total
LATIN AMERICA
Brazil 8 1,665 2,610 4,275
Mexico 20 1,525 1,550 3,075
Argentina 11 1,670 1,190 2,860
Colombia 10 655 590 1,245
Venezuela 6 245 120 365
Peru 4 135 150 285
Chile 3 140 30 170
Panama 3 55 40 95
Puertoﬁ}{ico 3 510 70 580
Other _4 110 70 180
Regional Total 72 6,710 6,420 13,130
WESTERN EUROPE
United Kingdom 19 3,885 2,530 6, 415
Germany 9 880 525 1, 405
France 9 755 435 1,190
Italy 8 645 490 1,135
Spain 4 1,000 75 1,075
Belgiu 3 420 70 490
Other _5 390 330 720
Regional Total 57 7,975 4,455 12,430
PACIFIC & FAREAST
Australia 10 990 590 1,580
India 4 1,005 365 1,370
Pakistan 3 220 100 320
Philip%' es 3 190 120 310
Other 6 530 325 855
Regional Total 26 2,935 1,500 4,435
CANADA 20 1,025 1,090 2,115
AFRICA 7 270 135 405
UNCLASSIFIEDJ/ 50 5, 430 1,685 7,115
8
TOTAL 2__3E 24,345 15,285 39,630

Footnotes for Table 13 on page 26.
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U.S. Manufacturing Plants: Fifty-sevenrespondents, accounting
for four-fifths of the industry employm ent within the United
States, provided statistical information on plant locations and
related employment. . These firms reported 66,500 employees
located in 106 plants, an average of 625 workers per plant. It is
estimated that there were an additional 20, 300 people employed
in numerous smaller plants of companies that did not respond to
this survey.

Footnotes for Table 13, page 25:
-!/52 reporting companies. -

—Z/Data deal only with respondent firms' employment within man-
ufacturing plants.. Sixty percent of total drug industry personnel
abroad work in plants. The other 40 percent are housed outside
of plants,

}/Countries are listed by region in descending order by number
of employees with the exception of ""other' and "unclassified'.

-yIncludes plants in Uruguay (1) and other Latin American coun-
tries (3).

ylncludes plants in Turkey (2), Netherlands (1), Ireland (1), and
Austria (1).

ylncludes plants in Japan (2), Thailand (1), New Zealand (2), and
Taiwan (1), '

J/Includes 50 plants not specifically classified by country. It is
estimated that there are at least 50 additional U.S. owned
ethical drug plants in various foreign countries. PMA received
only limited data on these manufacturing facilities and was un-
able to classify them in the above manner.

—§/An additional 33, 000 people are employed in U, S, companies'
ethical drug production plants and administrative offices abroad.
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Smaller firms concentrated entir e operations in the manufac-
turing plant. On theaverage 72 percent of the employees worked
at the production facility locations. However, this ratio was in-
versely related to firm size. While firms with annual global
sales exceeding $100 million maintained 69 out of every 100 em-
ployees in production plants, firms with annual sales less than
$5 million averaged 92 employees.

Several multi-unit companies housed their marketing, research
and other administrative staff outside of manufacturing extablish-
ments. However, a large number of administrative personnel
were located in manufacturing facilities and accounted for 45
percent of total employment at the plant site.

Chart 9

Regional Distribution of
U.S. Plants and Employment, 1945
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The responding companies reported 40 production plants in the
Northeast region. An equal number of manufacturing facilities
was located in the North Central region, Plants in the North-
eastern states were relatively larger, and accounted for more
than half of the total employment reported (see Chart 9), These
establishments also had a higher average ratio (one to one) of
administrative personnel to production workers.,

On the average, a plant located in one of the Northeastern states
employed 865 people. The average for the North Central region
was 655, Pharmaceutical plants in the South and the West were
relatively smaller -~ averages per plant were 275 and 170, re-
spectively. Additionally, thes e plants concentrated mostly on
manufacturing, employing a higher percentage of production
workers -- 70 percent.

In a separate survey (see Table 30) New Jersey and New York
emerged as the leading industrial drug research centers of the
nation. This survey indicated that New Jersey and New York
were also the leading production centers of the country in 1965
and jointly accounted for two-fifths of all production and other
employees. While Pennsylvania ranked third as a drug research
center, it had a smaller number of production workers than each
of the states of New Jerse ys New York, Indiana, Michigan,
and Illinois, i

Footnotes for Table 14, page 29:

—1/57 reporting companies,
"Z/Analy sis is based on data furnished by respondents on manu-

facturing plant employment,

—3/States are listed in each Census Regioﬁ in descending order by
number of employees with the exception of "other'",

—zl/lncludes plants in Connecticut (1), Massachusetts (1), and Rhode
Island (1).

—Ejlncludes plants in Kansas (1) and Minnesota (1).

—6/Inc1udes plants in South Carolina (2), Mississippi (1), Tennes-
see (1), Arkansas (1), Georgia (1), North Carolina (1), Mary-
land (1), and West Virginia (1).

—7/11: is estimated that the industry employs an additional 18, 000 -
20,000 people in various other ethical pharmaceutical plants in
the United States.
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Table 14

U.S. MANUFACTURING PLANTS AND RELATED EMPLOYMENT, 1965y

Number
of Employment—zl
Region and State Plants—/ Production Other Total
NORTHEAST
New Jersey 16 6, 795 8,150 14,945
New York 13 6,925 5,710 12,635
Pennsylvania 8 3,330 2,805 6,135
Other 3 750 115 865
Regional Total 40 17,800 16,780 34,580
NORTH CENTRAL
Indiana 8 5,360 5,335 10,695
Nlinois 5 3, 340 3, 390 6, 730
- Michigan 8 4,090 1,520 5,610
Ohio 5 1,005 815 1, 820
Missouri 4 270 290 560
Wisconsin 3 185 165 350
Nebraska 5 255 70 325
Other _2 105 80 185
Regional Total 40 14,610 11,665 26,275
SOUTH
Virginia 5 535 510 1,045
Texas_é/ 4 350 260 610
Other 9 2,120 495 2,615
‘Regional Total 18 3,005 1,265 4,270
WEST
California 7 880 355 1,235
Other _1 85 40 125
Regional Total 8 965 395 1, 360
i/
TOTAL 106 36, 380 30,105 66, 485

Footnotes for Table 14 on page 28,
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SECTION TWO: . RESEARCH & DEVELOPMENT
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HIGHLIGHTS OF 1965-1966 y
RESEARCH AND DEVELOPMENT ACTIVITY

Expenditures: Seventy-seven PMA members, their subsidiaries
and affiliates, spent $365 million for research and development
during 1965, These firms budgeted an additional $47 million
for 1966, 13.4 percent above 1965 expenditures, The firm with
the largest company- financed researchand development expendi-
ture accounted for nine percent of the total.

Capital Investment: The 1965 value of manufacturers' invest-
ment in research and development equipment and facilities was
$260 million., In 1965 alone manufacturers spent $60 million
for purchases and construction of research and development
equipment and facilities.

Basic Research: PMA members allocated 15. 8 percent of their
total research and development spending to basic research in

1965,

Applied Research and Development: More thanhalf of the applied
research and development funds were directed toward the cre-
ation of drugs to be effective inthreeclasses; (1) centralnervous
system and sense organ disorders; (2) parasitic and infective
diseases; and (3) neoplasms, endocrine system and metabolic
diseases.,

R&D Manpower: More than 16,400 research and development
personnel were employed in 1965, Approximately one-fourth
held a doctoral degree. On the average,firms spent $76, 700 to
finance the activities of a doctoral-level research worker,

Researchand Development Facilities: The major portion of re-
search activity was conducted in company research centers
in 20 states and 20 nations, New Jersey, New York and Penn-
sylvania were the three leading research centers in the United
States, And the United Kingdom accounted for more than half of
the industry's overseas R&D employment.

—l/The following PMA analysis is ba s ed on data obtained from 77

member firms., Not all 77 firms reported statistics for all
parts of the survey questionnaire. Certain sections of the re-
port arebased on a smaller sample., This fact should be kept in
mind when utilizing these findings in conjunction with figures
from Part One: "Operations', which generally relates to total
industry operations,
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EXPENDITURES

In the 16é-year period between 1951 and 1966, the prescription
drug industry's funds for research and development amounted
to $3 billion, The 1951 expenditures totaled $50 million, By
the end of 1966 the annual level had reached $400 million, eight
times the 1951 amount {see Chart 10).

Chart 10 -
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EXPENDITURES

Company Financed Expenditures: In 1966 manufacturers spent

over 92 percent of their funds within the boundaries of the United
States, Two-thirds of the eight percent spent abroad was for
work conducted within company facilities, Of the company fi-
nanced 1966 R&D expenditures of nearly $400 million, 87,5 per-
cent was spent for work conducted within company facilities,
both in the United States and abroad.(see Table 15),

In 1966, $49 million of company expenditures were for research
conducted by outside organizations, Of this $44 million was
allotted for research contracted to various groups in the United
States., Educational institutions, hospitals and non-profit
organizations accounted for $23 million of these funds., Next in
importancew er e private practitioners and consultants. Com-~
mercial laboratories and other performers made up the balance,

Research and Development Abroad: While company financed
research and development between 1964 and 1965 for the dis-
covery of human-use prescription drugs increased 18 percent
domestically, research and development spending abroad rose
at a faster rate of 20 percent. Company budgets for foreign
research forecast a 24 percentincrease in1966. Manufacturers'

“allocations for research and development activities in’ foreign

laboratories amounted to $24, 5 million in 1965, accounting for
2. 6 percent of overseas sales of human-use pharmaceuticals.
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Table 15

RESEARCH AND DEVELOPMENT EXPENDITURES, 1965—1966—1/
(millions of dollars)

. 1965 1966
Company Financed or Conducted R&D Actual Budgeted
Company Financed Expenditures ‘
for Human Use Drugs:
(1) Amount spent within firms i $ 285.8 $ 322.3
a. In the United States ‘ 266. 6 296, 6
b. In foreign countries 19,2 25,7
(2) Amount spent outside firms by $ 42.8 $ 48.8
a. In the United States 37.5 44.0
b. In foreign countries ‘ 5,3 4,8
TOTAL, Human Use R&D . $328.6 $371.1
Company Financed Expenditures
for Veterinary Use Drugs: _
(1) Amount spent within firms $ 21,9 $ 26.7

(2) Amount spent outside firms $ 0.8 $ 0.9
TOTAL, Veterinary Use R&D $ 22.7 $ 27.6
Government Grants and Contracts for ]

Company Conducted Drug R&D $ 13.7 $ 14.1
TOTAL R&D EXPENDITURES . $ 365.0 $ 412.8

—lehe data recorded here represent 77 PMA member firms' R&D
costs, accounting for practically all industry-conducted ethical
pharmaceutical research. Proprietarydrugresearchis excluded.
Such ethical drug research and development work as is conducted
by other industrial firms is estimated to'be about $12 million.

81-280 O - 68 - pt. 6 ~ 13
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CAPITAL INVESTMENT—I/

To facilitate in-house research work, the responding firms
spent $60 million for capital investment in 1965, increasing the
value of total investment in research facilities and equipment to
$260 million (see Table 16), With $36 million, construction of
new buildings continued to account for the greatest portion of
physical research capital. In 1965, reporting PMA members
also purchased $23 million worth of new scientific equipment,

Table 16

CAPITAL INVESTMENT IN RESEARCH AND DEVELOPMENT
(millions of dollars)

vape & Cost of 1965 Total
Capital Investment Additions Investment
Land $ 0.7 $ 8.6
Building 36,0 225,6
Scientific & technical equipment 22.6 127. 6
Other capital investment 7.0 28.9
TOTAL COST $ 66.3 $390. 7
Less: Depreciation 5.9 131.0
Book Value $ 60,4 $259. 7

—l'/This analysis was based on reports received from 49 member
firms whose R&D spending accounted for 94 percent of the 1965
total,
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DISTRIBUTION OF RESEARCH AND DEVELOPMENT
EXPENDITURES

Table 17 displays the breakdown by sales groups of expenditures
for each major area of research, as sponsored or conducted by
the firms and as allocated between the United States and foreign
sectors, In 1965, the leading 13 firms sponsored two-thirds of
the total research and development reported. These firms ac-
counted for three-fourths of the research and development con-
ducted in U.S. company laboratories abroad and nearly 90 per-
cent of the total research funds directed toward thediscovery of
veterinary-use drugs.

Table 17

RESEARCH AND DEVELOPMENT EXPENDITURES
BY SALES GROUP SHARE, 1965

Sales Group

over $30- $5 Less

Research & Development $100 $100 $30 than $5 All
- Expenditures million million million million Firms
Human Use Drugs 64,9% 25.6%  8.4% 1.1% 100. 0%

Amount spent within firms 66, 2 24,2 8.4 1.2 100.0

In the United States 65. 4 24,5 8.8 1.3 100.0

In foreign countries 77.17 19.3 3.0 * 100.0

Amount spent outside firms 55.9 35.0 8.4 0.7 100.0

In the United States 58.8 31.0 9.5 ’ 0.7 100.0

In foreign countries 35,8 62.8 .2 o.2 100. 0

Veterinary Use Drugs 89.9 3.7 4,8 1.6 100.0

Amount spent within firms 89, 7 3.7 5.0 1.6 100. 0

Amount spent outside firms 93.4 3.9 0.9 1.8 100.0

Government Grants &Contracts 76,4 _ 20.8 2.8 * 100, 0
Average Distribution 66.9%  24.0% 8.0% 1.1% 100. 0%

(Number of Respondents) (13) (14) (25) (25) (77)

*Less than . 05%
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Table 18 represents how a firm in a specific sales group typi-
cally allocated its R&D dollar among the organizations perfor-
ming research; whereas the preceding table indicated the pro-
portion of R&D expenditures accounted for by groups of com-
panies. The table depicts the ''typical' allocation of the firm's
own R&D dollar for human-use drugs, excluding R&D funds for
veterinary-use drugs as well as monies received from the gov-

ernment,

Manufacturers with global sales of $100 million and over per-
form, intramurally, a larger percent of their research abroad,
Medium-to-small pro-
ducers direct a larger portion of their funds for projects con-
tracted to outside organizations.

as compared with other sales groups.

Table 18

RESEARCH AND DEVELOPMENT EXPENDITURES
BY COMPANY SALES, 1965

Sales Group

Company Financed R&D for over $30- $5- Less Avera
Human Use Drugs by $100 $100 $30 than $5 All
Performing Organization million million million million Firm:
Amount spent within firms 88.8% 82,2% 84.7% 86.4% 86.7¢
In the United States 81.8 77.7 82.2 86, 4 80.8
In foreign countries 7.0 4.5 2.5 * 5.9
Amount spent outside firms 11,2 17.8 15,3 13.6 13.3
In the United States 10,3 13,8 15,0 13,2 11. 6
Manufacturing & other companies 0.1 0.4 0.3 0.1 0.2
Commercial laboratories 1.2 1.9 2.8 1.2 1.5
Private practitioners, consultants 3.1 4,1 4.5 3.8 3.5
Educational institutions &hospitals:
Medical schools 2.0 2.5 2.1 6.0 2.2
Other academic institutions 1.0 0.9 0.6 0.7 1.0
Hospitals and clinics 2.1 2.8 3.3 1.0 2.3
Non-profit research institutions 0.6 0.8 1.3 0.4 0.7
Other 0.2 0.4 0.1 * 0.2
In foreign countries, total 0.9 4.0 0.3 0.4 1.7
TOTAL, Human-Use R&D 100.0% 100.0% 100.0% 100.0% 100.09
(Number of Respondents) (13) (14) (25) (25) (77)

:‘:Less than . 05%.
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SIZE DISTRIBUTION OF R&D BUDGETS

Research and development spending was related to sales group
in Table 18. It was observed that medium-to-small producers
allocated a comparatively larger share of their R&D funds for
projects delegated to outside organizations. In the following,
spending patterns are analyzed on the basis of research and de-
velopment budget size.

In Table 19 companies are classified into s even groups on the
basis of their research and develépment budgets, including
monies received from the government: Group A -- $20 million
and over; Group B — $10 to $20 million; Group C -- $5 to $10
million; Group D —$1 to $5 million; Group E--$0.5 to $1 million;
Group F - $0.1 to $0.5 million; and Group G -- less than $0.1
million. :

Table 19

SIZE DISTRIBUTION OF R&D BUDGETS, 1965

Average
Number Per ~Companz1/

Classification of of Expenditures

R&D Budget Firms (thousands)
A, $20 million and over 6 $24, 325
B. $10 to $20 million T 14, 855
C. $5 to $10 million 8 8,000
D. $1 to $5 million 16 2,480
E. $0.5 to $1 million 9 730
F. $0.1 to $0.5 million 18 250
G. Less than $0, 1 million 13 40
Average, All Firms $ 4,745

—I/Total R &D outlays, including monies received from the govern-
ment, ;
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Table 20

TOTAL RESEARCH AND DEVELOPMENT EXPENDITURES
BY SIZE OF R&D BUDGET, 1965
(thousands of dollars)

Classi-

fication Number Human Veterinary Total

of R&lz/ of Use Use Company Government GRAND

Budget Firms Drugs Drugs Financed Financed TOTAL
A 6 $122,870 $15,530 $138, 400 $ 7,565 $145,965
B 7 95, 990 5,080 101,070 2,920 103,990
C 8 60,585 670 61,255 2,745 64,000
D 16 38,235 955 39, 190 485 39,675
E 9 6,035 515 6,550 -— 6,550
F 18 4,630 - 4, 630 - 4,630
G 13 510 - 510 — 510

TOTAL 17 $328,855 $22, 750 $351, 605 $13, 715 $365, 320

Average Research and Development Expenditures Per Company:

Per company spending averaged $4. 7 million. However, ap-
proximately one-half of the respondents reported R&D budgets
of less than $1 million., As Table 21 demonstrates, average
expenditures for a Group "A" company exceeded $24. 3 million,
The company financed most of its R&D work with its own funds.
However, on the average, such a firm also received $1. 3 mil-
lion in government funds for R&D contracts.

J/See page 39, Table 19,
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Table 21

AVERAGE RESEARCH AND DEVELOPMENT EXPENDITURES
PER COMPANY, 1965
(thousands of dollars)

Classi ‘
fication Number Human Veterinary @ Total Average,
of R&I?_/ of Use Use Company Government All
Budget Firms Drugs Drugs Financed Financed Firms
A 6 $20, 475 $2,590 $23,065 $1, 260 $24, 325
B 7 13,715 725 114, 440 415 14,855
c 8 7,570 85 7,655 345 8,000
D 16 2,390 60 . 2,450 30 2, 480
E 9 670 60 730 - 730
F 18 250 - ‘ 250 - 250
G 13 40 - 40 - 40
Average, i .
All Firms 77 $ 4,270 $ 295 $ 4,565 $ 180 $ 4,745

Government Funds for Industry Research: Government finan-
cing ofindustry researchaccounted for less than four percent of
total research activity reported. No government funds were
received by firms with budgets of less than one million dollars.
More thanhalf was accounted for by firms with budgets exceeding
$20 million. About four-fifths was received by PMA members
with annual research and development expenditures of $10 mil-
lion or more.

Research and Development to Sales Ratio: On the average, an
R&D performer allocated 10.5 percent of its 1965 sales volume
of $40. 6 million to research and development. For companies
with annual research and development spending exceeding
$500, 000 the ratio was nearly 11 percent, .

J/See page 39, Table 19.
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Table 22

RELATIONSHIP OF AN "AVERAGE'" COMPANY'S
OWN RESEARCH AND DEVELOPMENT

EXPENDITURES TO SALES BY SIZE OF R&D BUDGET

Classification '"Average' Company
(])3fu§ g&;]ta-y Eerxililzres—z/ Sales-é/
(thousands of dollars)
A $21, 500 $190, 110
B 13,040 128,990
C 7,155 57,955
D 2,390 27,320
E 685 7,580
F 250 5, 460
G 40 1,295
Average, All Firms $ 4,250 $ 40,620

—I/See page 39, Table 19.

R&D/Sales

Ratio

11. 3%
10.1
12.3
8.7
9.0
4.6
3.1

10.5%

2
—/Expenditures for company financed R&D work conducted in U, S,
laboratories. Excludes monies received from the government.

Also excluded are company funds spent abroad.

yDomestic sales plus all exports.,



