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REPORT TO USAID OF THE
AD HOC CONSULTATIVE PANEL ON DEPOT MEDROXYPROGESTERONE ACETATE

New York City, December 7-8, 1978

I. Summary Statement

An Ad Hoc Consultative Panel on Depot Medroxyprogesterone Acetate
(DMPA)} has reviewed the results of animal toxicology studies and cur-
rently available information on the use, benefits and risks of DMPA in
humans in the U.S. and abroad. In addition, it has reviewea the con-
clusions of the Wor'd Health Oraanization (WHO) Toxicclogical Review
Panel, Based on these reviews and th|: informatior available to it, the
Ad Hoc Con:ultative Fanel ( with one c¢issenting vote) recommends that the
United States Agency for Internationa Develnpment (USAID) make DMPA avaii-
abie to nations which request it,

Il. Introduction

At the request of USAID, an Ad Hec Consultative Panel on DMPA
was formed to review a variety of issues relating to DMPA and its
pessible provision in the international programs of USAID, despite
the present U.5. Food and Drug Administration (FDA) ruling. The Panel
met for two days (December 7-8, 1978) in New York and included members
who had expertise ir the fields of obstetrics and gynecology, animal
ph; .iology and toxicology, epidemiology, pathology, law and health

policy. The deliberations o/ thc Panel are presented herein.
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DMPA has been used both for clinical gynecologic and contraceptive
purposes since the early 19605.‘ At the present time it is appruved in
the U.S. for the treatment of endometrial cancer, but not for use as a
contraceptive. It is, however, approved for contraception in 76 de-
veloped and developing countries and has been demonstrated to have un-
usual popularity as a contraceptive method in many settinqs.z

Initial experience with this drug was gained through its use for
treatment of two conditions, one benign (endometriosis) and one malig-
nant (endometrial carcincma). In both instances high dosages of the

3 In some instances these dos-

drug were used for long periods of time.
ages were as much as 50 tc 75 times the dosage currently reccmmended

for contraceptive use, and treatment at these high dosages was main-
tained in some instances for several years. Thus, in addition to animal
toxicologic studies there was the unusual vpportunity to have avajlable
high dose human data to review. However, it must be added that no sys-
tematic studies have been published which specifically reported on long-
term follow up of these women.

The review of this drug by the FDA has taken place over a long period
of time ans has been unusual in many regards. In 1967, a new drug appli-
cation (NDA) for approval of DMPA as a contraceptive was filed by the Up-
Jjohn Company.4 In 1973, following a favorable recommendation of its Ad-
visory Committee on Obstetrics and Gynecology, the FDA announced its in-
tention to give qualified approval for contraceptive use for those women
who: 1) refused or were unable to accept the responsibility demanded by
other contraceptive methods; 2) were incapable or unwilling to tolerate

the side effects of conventional oral contraception; 3} had repested
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fatlures with other contraceptive mthods.5 Because of concern about re-
versibility, it was recommended that it be used only for women whc had
compieted their childbearing. The FOA further recommended that women

be informed of the possible risk of breast cancer.

In Segtember, 1974 the FDA announced in the Federa) Register fts

proposed final form of approval, which was to take effect from October 15,
1974.6 Letters to this effect were sent to physicians throughout the coun-
try. At approximately the same time, however, a House Subcommittee on
Intergovernmental Relations held hearings which resulted in a letter from
the chairman of that committee to the Secretary of tEW, who then stayed
the aspproval of the drug.? Amorig the fssues raised by the subcommittes
were concer™s about potential carcinogenic effects on cervix and breast.
In 1975, the FCA convened a joint meating of its Advisory Committees on
0b/Gyn and on Biometric and Epidemiological Methodology. These commit-
tees, 'n turn, jointly constituted a subcommittee task force which,
after open hearings, subsequently recommended that the FDA approve DMPA
with the earlier limitations. After continued review, however, the FDA
made a decisfon in March, 1978, to deny approval of tne Upjonn applica-
tion for the following five reasons:8
1. Safety questions, raised by studies in dogs showing an increased
incidence of mammary tumors asscciated with the drug, have not been
resolved;
2. A number of safer alternative methods of contraception are avail-
able in this country, and no clear evidence has been subritted to

show that a signifiLant patient population in need of the drug

exists in the U.S.A.;
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+. lrregular bleeding disturbances caused by the drug may necessi-
tate administration of estroge~, imposing an added risk factor
and decreasing the benefits of a progestogen-only contraceptive;

4. Exposure of the fetus to NMPA, {f the drug fails and pregnancy
occurs, poses a risk of congenital malformations, a risk po-
tentiallv enhanced by the prolonged action of the drug;

5. Serious reservations about the ability of the postmarketing study
for breast and cervical carcinoma, proposed by the Upjohn Company,
to yield meaningful data.

This decision has been appealed by the Upjohn Company and the FDA
announced in July, 1979, that this appeal will be heard by an FDA-appointed
Board of lr'quiry.9

USAID, as part of its program of population and family planning assis-
tance in developing countries, provides contraceptiveé commodities. At
present, the methods provided include oral contraceptives, 1UDs, condoms
and vaginal methods. Recently, the agancy has received requests for DMPA
from a number of countries, since local purchase in bulk is very costly.lo
USAIU policy, however, has prohibited it from providing other countries
with drugs which are not approved by the FDA for use in the U.S. Because
this is a policy of the agency and not a legal regulation, and also beceuce
of reviews of the Drug Act which are currently taking place in Congress,“

USAID requested that this Panel be constituted. Its task fs to review the risks
and benef its of DMPA, to advise USAID on appropriate action the agency can take
in response to requests for DMPA from developing countries, and to recomaend
additional studies, ongoing monitoring and postmarketing evaluation which

should be undertaken, if indeed the agency does provide the dru3y. The
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following report will discuss the benefits of DMPA, review various actual
and hypothetical side effects and complications, and make 3 series of rec-
ommendations.
111. Benefits

DMPA has certain benefits not possessed by any other contraceptive.
It has a higher use effectiveness than any other reversible nethod]z and
is the only available long-acting injectable contraceptive which is highly

13

effective and can be provided at three-month intervals, Further, its

effectiveness continues even if the user is a few weeks late in obtaining
a reoeat injection.‘a

It is a uniquely acceptablie method for some women because of the
preference for injection over other approaches to contraception., It is
not used in relation to coitus, reguires infrequent administration, is
provided outside tke home and requires no supplies to be left around the
home, thus giving the user a high degree of privacy. Further, it can be
administered by any person who normdily gives injections in 2 health care
system and does not require a clinical setting for administration.ls

DMPA does not suppress lactation and thus, in ccmpariscn to oral! con-
traception, has been considered for use among postpartum women.‘6 This
would be a major advantage in the ceveloping world, where successful and
prolonged breastfeeding is of critical importance in helping to lower
existing high rates of infant morbidity and mortality. However, there
is inadequate information presently available or pcssible effects on the
nursing infant of the DMPA in the breast milk; this is an area requiring
further study.

Among women in whom iron deficiency anemias are common, the development
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of oligomenorrhea and secondary amenorrhea following use of DMPA may
help to decrease the incidence uf this problem,

Based on informatior available to the Ad Hoc Panei at the time of f{ts
meeting, there appear to be few, 17 any, contraindications to the use of
DMPA other than ciegnancy. Because it fs administered perisdically by
fnjection and has few potentially harmful metabolic sid= eﬁ‘ect.f».‘7
DMPA may be the preferred method for several groups of women who desire
effective, reversible contraception, but who have special medical needs
which contraindicate the use of other methods, and for whom sterilization
is not legal or desired. The Panel did not agree with the FDA that there
is not a significant population of potential users for this method in the
United States; it felt that no data were available which would ailow
one to draw such a conclusion.

Although, as with the pill and the IUD, different DMPA contin-
pation rates have been reported in different studies, even within

18 the Panel felt there were no phy-

similar cultural settings,
siological reasons to explain this., Rather, it was felt that dif-
ferences in patient education, preparation ard underctanding of

the potential side effects, as well as different physician re-
sponses to these effects, probably explain most of these differences.
As with all contraceptive methods, clear and understandable concumer
education and information is essential to methuod choice, effective
and safe use, and, where possible, consumer identification of contra-
indications. Other causes cf the continuation rate variations might

include age and parity differences, as well as differences in avail-

ahility and price of subsequent injections.
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IV Mctabolic Effects

Ac judged by laboratory findings, DMPA appears to have a mild effect
on carbohydrate tolerance in women,although this effect is apparently less
severe than that caused by oral contncepthuzs.‘9 In & relatively small
percentage of women using DMPA, weight gain occurs, which occasionally can be
signtficant.zo Data also suggest a possible effect on the adrenal glands,
with a resultant decline in cortisol levels, although this has not been
shown to be of clinical significance.Z‘ Studies have not identified any
effect of DMPA on liver function or lipid-uetabolisn.zz

The effect of DMPA on blood pressure in unclear. While the number
of users is probably still too small, there is no evidence of thrombo-
embolic phenomena or other circulatory diseases, as are seen with
estrogen-containing oral contraceptives in the United States and Britain.23
The Pane) urged further monitoriny of this aspect since, if the lack of
cardiovascular effects is confirmed, DMPA will have an important advantage
over estrogen-containing oral contraceptives.

In contrast to oral contraception, DMPA does not appear to produce
a decrease in either the quality or quantity of milk in lactating uonen.z‘
To the contrary, the data suggest that it stimulates an increase in the
quantity of milk. The effects of DMPA and it: metabolites on the growth

and development of the nursing infant, however, are still unknown.

V. Menstrual Side Effects

Among minor side effects, the most significant relate to menstrual
irregularities. During the first six to tweive months, the most comnod
irregularities are spotting, staining and bleeding. Later, as many 3s

40 to 60% of women become amenorrheic. Heavy bleeding requiring estrogen
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therapy is rare, and almost never {s severe enough to require operative
procedures such as dilatation and curettage.25 Ouring the 1960s, es-
trogens in low dosages were occasionally used to treat spotting and stain-

26 but the results were equivocal and this therapy is no longer recom-

ing
mended hy most physicians. If amenorrhea is not acceptabie to a woman,
cyclical estroyens may be used to cause monthly withdrawal bleeding.
However, this is not recommended. Menstrual irregularities virtually
never necessitate the use of estrogen, The Panel, therefore, felt

that the FDA's concern abou! the potential administration of estrogen
to women using DMPA could not be substantiated by available reports

and experierce. Ffurther package labelling for physicians could

caution against the supplemental use of estrogens.

VI Return of Fertility

One injection of DKPA provides reliable contraception for a period
of three months, with continuation of contraceptive effect for a vary-
ing period thereafter. While this is an advantage for the woman who may
be late for her next scheduled injection, this does lead to a delay in
the return of fertility for some women. Thus, there apnears to be a
delay in the percentage of women who become pregnant after terminating
DMPA use, when compared to women discontiruing use of other reliable
contraceptive agents such as the pill or the IUD. However, available
data sugges' :ilzi by 24 mnths, over 90% of DMPA users who have dis-
continued use in criir tc 7ecome pregnant have indeed conceived.

The following table compares a series of 756 DMPA users with 437 oral

27

contraceptive users in Thailand. The women in both groups had discon:inued
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use in order to become pregnant. The mean gravidity of the DMPA users
was 1.5, roughly double that of oral contraceptive users, suggesting
more of the DMPA users had proven their fertility prior to beginning
contraception. The mean time for establishment of precnancy after the
discontinuation was 5.1 months for DMPA users, as compared to only 2.5
months for pill users. The table demonstrates that there is a delay
in return of fertility, with substantial differences at 6 and 12

months. By 24 months, howeyer, there was no significant difference.

Prior DMPA Prior 0.C.
Users Users

Number 756 437
Mean Age 24.5 22.3
Mean Gravidity 1.5 0.7
Proven Pregnancy

6 months* 53% 75%

12 months 75% 85%

24 months 9% 94%

Mean months 5.5 months 2.5 months

(Source: T. Pardthaisong, '.78)

* Months after stopping contraceptjons; contraception was considered
stopped after last cycie of 0.C. was taken or 3 months after last

injection.

Another analysis of data from this same population in Thailand found
that the proportions of women who had become pregnant were almost identical
at 12, 18, and 24 months among women who had discontinued DMPA and those
who had an 1UD removed in order to conceive.?S

Because of these data and other studies from the U.S with similar find-
1ngs.z9 Pane) concluded that, while there is a delay in the return of fer-
tility the vast majority of women desiring a pregnanty were able to concefve
within a two-year period of time. Thus, concerns about irreversibility,

or chemical strilization, do not appear to be substantiated.

The same Thai study did suggest an abnormal sex ratio (more males
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than normally expected) among children born to prior DMPA users, but
the number of infants was small and this may have been a chance find-
1ng.30 However, this finding should be assessed in additional studies.

VII. Teratogenic Potential

Laboratory experiments have shown that exposure in utero to very
large doses of DMPA can have a virilizing effect on rat and rabbit
fetuses, but this is not so in humans.3!

Several epidemiologic studies suggest that prenatal exposure to
exogenous sex hormones may rarely produce various types of congenital
abnormalities ir. a developing fetus.32 However, there is very little

33 No. *theless,

information on the possible effects of prrngesterone alone.
the possibility of an effect is of concern, since some women starting to
use DMPA may have an unrecognized early pregnancy and women stopping DMPA
may conceive before DMPA i« compleve®. cleared. Because of the depot or
long-term action of DMPA, this coula possibly be of concern even beyond
the three months of contraceptive effectiveness. Information about such
conceptions and their outcome should be coliected, perhaps in an inter-
national registry, as an extremely large series would be necessary to
refute or prove this possible relationship, as discussed below.

A review of the evidence in recent studies concerning the possible
teratogenic effects of exogenous sex hormones showed that, although
all of the available studies have methodologic deficiencies, the data
suggest an association between prenatal expnsure to these hormones and
a variety of congenital abnormalities, especidlly cardiac defects, with
a relative risk probably in the range of two-fold.

Since effective contraception prevents both normal and abnormal

nregnancies, it can be shown that even if a two-fold increase in con-
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genital defects were associated with prenatal exposure to DMPA wide-
sprezd use of the drug would result in a net decrease in the number

of anomaties Because of this, anly a very small number of fetuses would
be exposed to the two-fold increased risk associated with maternal use

of the drug.

The Panel felt that continued surveillance was essential to evaluate
potential teratogenic effects, but stated that no human data was aveilable
to suggest that DMPA increases the risk over that which may be associated
with other hormonal contraceptives.

VI1l. Carcirogenic Potential - Cervix

There is no strong evidence 1inking DMPA with cervical disease.34

vurthermore, it is virtually impossible to conduct a good scientific study
to persuasively identify a relationship between the use of any hormone and
cervical cancer, unless the increased risk is at least four-fold. The major
reason for this is that the risk of cervical cancer is strongly associated
with sexual bshavior variables, which are difficult to control. Many past
studies, including thase reported to the FDA by the House Subcommittee

in 1974, have been confounded by failure to deal with these difficult-to-
measurz, but criticzl sexual veriables. The development of invasive cer-
vical cancer lags 5 or more years after the development of presumed

cancer precursors, which can be detected by pelvic examination and Pap
smear.35

It apprvars that any effect of hormones on cervical cancer incidence,

f present, is unlikely to affect the risk of cervical cancer to a degree
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which can be measured with current medical and epicdemiologic evalua-
tion techniques Pathologists differ stgiuificantly in their inter-
pretation of cervical biopsiec, sc that it is nearly impossible to
conduct comparative studies in the large populations requirec to de-
tect differences of less than a four-fold magnitude in relative risk,
The Pane! felt that there v.as nc evidence presently availiable to
suggest 2 relationship between the development of either cervical can-
cer or its precursors and the use ot DMPA; thus there is no contra-
indication of its use for this reason. Given the long delay in human
carcinogenicity, however, continued data collection was recommended.

IX. Carcinogenic Potential - Endometrium

In December, 1978, several weeks after the Ad Hoc Panel had ad-
journed, it became known that the required 10-year studies of DMPA in mon-
keys had been completed, and the preliminary results of the autopsies
contained the surprising finding that two of the monkeys which had been

36 No other

receiving 50 times the hum~n dose had endometrial cancer.
neoplasia were found. The Chairperson of the Panel, after consultation
with Panel members, arranged for a special toxico ogy committe to con-
sider this information and the reports of consuitant toxicologists (to
the Upjohn Company} who reviewed the microscopic specimens of all the
test monkeys. (See Appendix | for the Toxicology Committee's full
deliberations.) In brief, the Conmittee concluded that the meaning

of the finding of endometrial cancer in two of the monkeys subjected

to extremely high doses of DMPA for many years is far from clear, for
the following reasons:

1. There is no baseline information on the incidence or natural

history of endometrial cancer in monkeys.
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2. There is a substantial bndy of literature which shows that pro-

gestogens do not promcte endometrial cancer in women. In fact, there

is sume preliminary evidence that they may even te protective.

3. DMPA coes not cause nvperplasia in either monkeys or women; it

causes atrophy. Hyperplasic is the state believed to be favorable

for the development of endometrial cancer in women,

4, There is considerable Jdoubt among toxicologists and pathologists

that i¢ {s valid to extrapolate from the experience of animals given

exiremely high doses.

5. There is no evidence, in the few and preliminary data available,

of an increase of endometrial cancer among long-term users of DMPA,

Weighing these factors against the considerable benefits of DMPA,
the Commmittee was unanimous in supporting the original recommendation
of the Ad Hoc Panel that DMPA should be made available to developing
countries, upon request, as a part of its assistance program, provided
that careful study of the possible health effects of DMPX continues.
Thus, the Committee was in agreement with the WHO's Toxicology Review
Panel.

X Carcinogenic Potential - Breast

Of great concern to the Panel were data from toxicologic studies
of DMPA in beagle dogs, in which the treated arimals have manifested

more mammary gland tumors than control animals, and some of the

37

tumors have become malignant, Data from a s2ries of studies were
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reviewed in which varying dosages, ranging from the human contraceptive
dose to 25 times this dose, were used over a varying period of years.38
Because of the complexity of the !ssues involving the beagle dog
and its relevance to humans, much time was spent discussing both stmi-
‘arities and differences in the beagle dog response to the exogenous
sex hormones, particularly progestones. In both beagle dogs and humans,
progesterone prevents the LH surge, prevents ovulation, decreases plasma
cortisol, and causes a mild disturbance of carbohydrate metabolisn.ag.
Beagle dogs and humans, however, differ in their response to progestogens
three important ways:
1. The beagle dog endometrium is stimulated by DMPA, producing ¢1-
lated secretory glands, leading to a condition of mucometra and/or

40 In ti'e human,

pyometra (the latter, in some cases, causing death).
on the other hand, there is an initial stimulatory effect, followed
by a quiescent stage, leading to atrophy of the endometrium.ql

2. With higher doses an acromegalic-like condition is seen in the
beagle dog which becomes conspicious in many of the animals
tested.42 At the present time it appears that this may be related
to a stimulatory effect on growth hormone, although the data on
this particular point are not yet conclusive. In the human no
acromegalic changes are seen.43

3. Finally, many beagle dogs that were treated with high doses

of DMPA, many of whom developed nammary gland tumors, died from
Cduses other than breast cancer (usually pyometra).“ No deaths

in humans receiving high dosages of DMPA have been reported.
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Studies comparing beagle dog responsiveness to DMPA with that of othe
test animals and humans show significant species differences in the meta-
bolism and progesterone receptor responses.'s In all the reported studies
mammar: gland nodules developed in almost all treated beagle dogs that
lived Leyond the first few years of treatment. In 2 of 16 animals re-
ceiving high doses of DMPA, mammary gland tumorc metastasized to other

46 In animals which were hysterector:1zed in order to

parts of the body.
prevent death from pyometra, and then received high doses of DMPA, wide-
spread vascular changes were noted, with increases in platelets and

many had massive thrqmboses.47 Serious renal changes were observed with
early deposition of PAS-positive material, together with some instances

8 These effects have

of amyloidosis and diabetic glomerular changes.
not been seen in the human., In other studies, using lower doses of
DMPA, liver adenomas were found in the beagle dog, together with an in-
crease in gallbladder stones.49 Progesterone itself, at physiologic
dose levels, produced no such changes in these particular experiments.
There is little doubt that C-21 steroid derivaties with progesta-
tional activity, including progesterone itself, produces a series of
toxic manifestations in the beagle dog. All progestogens, including
19-NOR derivatives, also produce mammary changes in beagles, if given
in high enough doses. A probable explanation of differences between
progestogens in tumorogenic potential relates to the wide variation in
relative affinities of synthetic progestogens for the progesterone and
estrogen receptors of various species.* There have been problems
— For this reason, the Committee on Safety of Megicines in ine

United Kingdom no longer requires beagle dog studies for contraceptive
drugs.50
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however, for technical reasons, in the ability to precisely measure
progestogen receptors in the normal human breast.

Finally, since the Ad Hoc Panel meetings, new information bearing
on this subject has come to light. (See Appendix Il for summaries of
relevant information released in the year following the Panel meetings).
Most importantly, data from nine years of prospective study of thousands
of contraceptive users in Britain found absolutely no excess of breast
cancer among women Lsing contraceptives containing progestogens closely
related to DMPA.S‘

As mentioned earlier, the various cmiitte.- that have reviewed the
effects of DMPA in the human had evailahle to them the unique opportunity
to review human data in which DMPA had beer used for long periods of time
at much higher doses than the contraceptive dose. With some fifteen years
of experience, there have been no known fatalities related to DMPA admin-
istration in the human, nor any of the endometrial, acromegalic, vascular
or mammary gland changes shown to occur in the beagle dog.

After reviewing animal as well as human data, the Toxicology Review
Panel of WHO, which met in September, 1978, and whose report was available
to the Panel in draft form, concluded that:

Considerable reservations must be expressed over the relevance
of tha findings in the beagle dcg to the possible toxicity of
long-acting progestogens in humans. Significant differences

in the response to prcgestogen treatment between dogs and women
have demonstrated. . . . There is evidence that the healthy
beagle dog's breasts contain a reservoir of microscopic neo-
plasms which may grow and occasionally become malignant in re-
sponse to prolonged over-stimulation by progestogens, especially

by those compounds particularly active in the canine species.
Progesterone treatment stimulates progesterone receptors in the
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breasts of the doo, but not in the rat nor ir the human. The
available evidence :uggests that all investigated progestogens,
including progesteronc itselt. are able to promote mammary
tumors in the beagle cog. For these reasons ilie beagle dog
does not appear to be an appropriate animal model for the evai-
vation of carcinogenic risks associated with progestogens.52

In addition to work on beagle dogs, studies have also been carried
out in rodents and monkeys. The LHO Toxicology Pane! reviewed these in
depth. Included were several very high dose studies in both mice and
rats, with doses up to 200 times the recommended humar contraceptive
dose. Results indicated no change in mortality rates and there was a
similar {ncidence of neoplasms in both treated and untreated animals.
In particular, no mammary cancer was observed. Growth hormone release
was stimulated by DMPA, but there was no effect on prolactin. Benign
hepatoma was seen rarely in test animals. The relevance of the rodent
results to the human is difficult to assess in the absence of detailed
compac-ate pnarmaccs :n2tic and pharmacodynamic data.

Studies on monkeys show no demonstrable differences between con-
trolled groups and monkeys treated with low, middle or high doses of
DMPA, in the development of mammary nocdules, except for one study in
which mammary nodules were noted in some of the animals receiving the

33 These nodules were benign, with di-

middle but not the high dose.
lated ducts and alveoli, together with a slight proliferation of epi-
thelial cells and cobnnective tissue, but no indication ot neoplasia.

XI. Monitoring and Research

While there has been an extensive literature published on the use
of DMPA for both clinical and contraceptive uses in the United States and
abroad,there is need for continued and additional data on the chort- and
long-term risks and benefits of DMPA in humans., In order to be abie t2

more accurately continue to evaluate and assess risk/benefit, and to resolve
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any continued urcertainties and doubts, there is a need to support both

the organization of appropriate surveillance systems »«d the development

of carefully focused research studies. Many of the steps to be suggested

below are relevant *c other contraceptive meihods, as well, and should

also strengthen the capacity for conducting risk/benefit analyses both in

the United State: and other countries when DMPA is used as a contraceptive.
A. Surveillance: Routine surveillance or reporting systems, such

as those existing in the United States and Britain, are the source

of much of the present epidemiologic information on the risks and

benefits of contraceptives. Although these systems are costly,
require a degree of technical expertise, and cannot easily be
established, they are important if countries are going to be

able to effectively monitor the use of agents such as hormonal

contraceptives. Such systems might in:lude the following:

1. Brief case reports of untoward and unusual illness among
women in this reproductive years. Even if initially in-
complete, such reporting, especially if followed up rou-
tinely, will improve reporting completeness, cenerate hy-
potheses for study, and allow for epidemiologit .l assess-
ment of potential an’ actual complications related to the
use of DMPA and other contraceptive methods.

2. Periodic cross-sectional surveys of health care providers
may reveal unusual or dramatic complications of an old
or newly introcuced contraceptive method like DMPA.

3. Formal registries, perhaps first organized on a limited
geographi. basis, also iay the foundation for further

study. Since the issue of neoplastic disease has beer
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raised with the use of hormons contraceptives, cancer
registries should be considered. This should be recoy-
nized as a long-term investment in disease control
ytelding potential benefits beyond the issues addressed

by the Panel.

B. Research Studies

1.

In order to gather additional information relating to the
potential teratogenic effects of DMPA {2¢*her when injected
during an unrecognized pregnancy, or when conception occurs
before DMPA is cleared from the woman's system), as well as
to gain information on the potential risk to child develop-
ment arising among infants exposed to DMPA and its metabol-
ites in tre mother's milk, prospective and retrospective
studies are required to assess spontaneors fetal loss, still-
birth, birth weight, congenital abnormalities, sex ratio,
early growth and development, and other pertinent measures
of morbidity in infancy and childhood. Suitable non-exposed
controls, matched on relevant reproductive characteristics,
will be necessary.

While the data from Thailand on return of fertility follow-
ing discontinuation of DMPA was felt by the Panel to be re-
assuring, differences in proven fertility of the two groups
of women studied shows the need for continued assessment

of this issue, especially regarding use of DMPA in women
with unproven fertility and/or irreqular menstrual cycles.
In addition, there is a need for detailed workup of thoce

women unable to become pregnant after discontinuing DMPA,
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Further, one study noted a rather high male-fewrale ratio among
births to women conceiving after DMPA use and further evaluation
of this finding is required.

Attempts to assess the possibility of malignant changes in the
cervix related to hormonal preparations were felt by the Panel
to be extracrdinarily difficult for technical reasons, if only
a small increased risk is involved. The problem, described
earlier in this report are thcught to be significant; continued
follow-up and observation are recommended, but no new con-
trolled studies are proposed at this particular time because

of the difficulties and costs.

The Toxicology Coomittee which reviewed the information on en-
dometrial cancer and DMPA emphasized the need for further and
more intensive investigation of this issue. Several studies
are already planned by the World Health Organization and by

the International Fertility Research Mogram. These will be
carried out in areas where DMPA has been established as a popu-
lar method of contraception for years. It was suggested that

a variety of research approaches be utilized, including: regis-
tries of pathology where unusual types of tumor would be noticed;
case control studies in areas where use is common; and cohort
studies (perhaps based on an initial cross-sectional study of

a population that could be foilowed).

The potential for development of breast cancer in humans re-
mains one that requires continued follow-up because the latent

period between exposure and appearance of cancer may be long
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in the human. It is urgent that observational case control
studies begin now, C(Clinice) studies to assess the metabolic
effects on DMPA in humsns should be continued both here and
sbroad. In addition, studies should be continued on the beagle
dog, until explanations of the ciuses of the mammary tumors, as
well as the acromegalic-likz syndrome, are available.

XII. Conclusions

Based on the testimony and discussion of Panel members with expertise
in various areas of concern related to DMPA use, on review of the extensive
bibliography on the subject, and on review of WHO materials (most particu-
larly the findings of the Toxicology Review Panel of the WHO Special Program
of Research in Human Reproduction), the Ad Hoc Consultetive Panel on DMPA
has drawn the following conclusions:

1. DMPA has been used rather widely for clinical gynecologic uses

(for endmetriosis and endcmetrial carcinoma) at doses signi-
ficantly higher than that reccmmended for contraception, and

as yet the Cow.."ee knows of no reports of significant adverse
effects.

2. DMPA is the only widely available long-acting injectabie contra-
ceptive and has a highear use effectiveness than any other re-
versible contraceptive method, particularly since it has no
relation to coitus, requires infrequent administration, and
{s provided outside thc home.

3. Metabolic Effects: Wwhile labo-atory findings suggest a mild ef-

fect on carbohydrate tolerance and a mild adrenal suppressive

effect, these are probably less than similar effects caused
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oral contraceptives. There appears to be no circulatory
systes effect, although it would be premature to make de-
finitive statements in this regard at the present time,

Manstrual Effects: Menstrual side effects are the most im-

portant complaints related to the use of DMPA. Initially,
there is irregular spotting, staining or bleeding, while

later amenorrhea develops in as many as 60X of women. A
review of the literature suggests that use of estrogens in

the treatment of the spotting and staining are ineffective

and are no longer recommended for this reason. FOA's con-
cern that estrogen will be prescribed frequently to DMPA users
user: does not seem to the Panel to be justified in fact.

Return of Fertility: Data were presented from Thailand, in

which a series of women who discontinued use of DMPA in order
to become pregnant was compared to a similar group of women
who discontinued use of oral contraceptives and IUDs for the
same reason. These data suggest Lhat, while the return of fer-
tility was delayed in the previous DMPA users, by 24 months
there was no significant difference in pregnancy rates be-
tween women who discontinue DMPA use in order to become preg-
nant and prior pill or IUD users. The mean gravidity in DMPA
users, however, was slightly higher than that of the oral con-
traceptives users, suggesting that more of the DMPA users

had proven their fertility prior to contraception.
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Teratogenic Effects: There is suggestive evidence that a

two-fold risk of certain congenital anomalies is associated
with prenatal exposure to some exogenous sex hormones. With
DMPA there is concern that a woman with an unreccgnized

early pregnancy may receive an injection of DMPA, or that
conception may occur before the effects of DMPA have cleared
from the woman's system. The weight of available epidemio-
logic data suggest that there may indeed be a small association
between prenatal exposure to all exogenous hormones 2nd a
variety of congenital defects, with a relative risk, perhaps

in the range of two-fold. However, because data have not been
found specifically ‘dentifying UMPA as a causative teratogen,
it is impossible to state that it poses a greater or lesser
risk than other hormones. Further, the teratogenic risk,if

it exists at all, is small, and the risk of pregnancy is

also very small, thus making this potential risk an extraor-
dinarily rare one, The Panel recommended continued evaluation,
but did not feel that the available data suggest DMPA should

be held off the market because of this possible risk.

Cancer - Cervix : There had been some concern that DMPA might

produce premaligrunt changes in the cervix. However, review
of the available data suggest that there is no demonstrable
effect on cervical disease., Further, studies to identify a

small increase in risk (less than four-fold) were deemed to
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be extraordinarily difficult for a variety of technical reasons,
including differences in pathologists' interpretaticii of cer-
vical hiopsies, together with the need to control for a range
of sexud! uehavior factors, for which information is dif-

facull to obtain,

Cancer - Endometrium: The Committee of experts, which reviewed

the data on cancer of the endometrium associated with DMPA
among monkeys, concluded that, while continued studies are im-
perative, the data available at this time do not warrant
discontinuing use of DMPA for this reason. The full Ad Hoc
Panel reviewed the Committee's report (Appendix I) and was in
agreement with the Committee's conclusions.

Cancer - Breast: Of great concern to the Panel was the de-

velopment of breast nodules, some of which have been malignant,
in beagle dogs subjeéted to varying doses of DMPA. Assigning

a diffefent order of magnitude to the possibility of an as-
sociation between DMPA and breast cancer from that assigned

to non-threatening risks, the Panel spent a great deal of

time reviewing this particular issue and felt that, while studies
must continue to assess the meaning of beagle dug data, there are
significant differences between the beagle dog and the humaa in
the response to progestogens and in the histology of the mammary
gland. These differences include a different response of the
endometrium, which is stimulated in the beagle dog and which

atrophies in the human; the development of acromegalic changes
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in the beagle dog and no similar changes in the human; the
latent neoplastic foci in the beagl. mammsry gland, which do
not exist in the human; and death of beagle Jogs due to
pyometra, secordary to the hyperstimulation of the endometrium,
which, again, does not occur in the human. The Panel concluded
that while studies shouvld continue, the evidence suggests that
the response in numans is different and that the beagle dog

data are not sufficient reason to withold DMPA.

Recommendat ions

After a review of the various materials and information de-
scribed earlier, and after as thorough as possible an assess-
ment of the risks versus benefits of DMPA use in humans, the
Panel recommended that USAID make DMPA available to tiose na-
tions that request it for use as a contraceptive. One Panel
member, Dr. William Hansel, does not concur with this final
recommendation. (The majority of Panel members also felt that
this drug was appropriate for use in the United States as a
general contraceptive agent but this was beyond the purview of
issues the Panel was asked to address).

This recommendation holds even if the FDA does not change its
present stance at the time of its hearing in response to the
Upjohn Company's request, unless new or additional adverse data
or information become available.

USAID should inform nations to which it provides Sinancial and
commodity assistance of the availability of NMPA, but should

take care to avoid influencing the choice of DMPA within a
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country's pran===, It should not promote DMPA as a contracep-
tive method, as long as the drug is not approved for coatracep-
tive use in the United States by the FDA.

USAID should provide as much information as possible about the
risks, benefits and use effectiveness of DMPA as a contraceptive,
to enable other nations to assess, in light of their own health
needs, whether DM?A should be used in their resnective countries.
This recommendation may be mirimally satisfied by providing in-
formation obtained for this purpose from both the FDA and the WHO.
If DMPA is provided this should be done through the normal chan-
nels through which USAID provides such commodities, {ncluding
direct bilatera! distribution and distribution through inter-
mediari: The Panel did not teel that there should be any
specia: distribution channel for this drug that would be dif-
ferent from AID's procedure« with other such commodities.

Tne Fanel did not feel that USAID should place restrictions on
use of this drug, feeling instead that this was the role of the
requesting nation, which, after its own review, should make such
decisions.

As with other forms of contraception, consumer information and
education on DMPA should be an integral part of programs pro-
viding contraception. The methods of providing this informa-
tion should be decided within each country according to its

own practicas, but the Agency should recommend that consumers
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be as fu'ly informed as possible about the benefits, risks and
sita effects of all forms of contraception and provide contra-
ceptives only where such consumer safeguards are in place.

A series of recommendations are included in the body of the
report concerning the establishment of agpropriate surveillance
and monitoring procedures, together with suggestions as to the
types of research studies that shoulid be undertaken. The Panel
did not feel that these could be conditions for provision of

the drug, but, rather, that AID should be prepared to support
such activities upon request anc should encourage surveillance,
monitoring and research studies wherever appropriate. [t should
also work in close collaboration with WHO,{which is involved in
developing and conducting a number of the types of studies listed
in the body of the report), and also with the UNFPA, IPPF and
other donor agencies.

If USAID does elect to distribute DMPA,despite the present FDA
ruling, this should not be seen as a precedent for the more
general provision of other drugs not approved by the FOA. If
exceptions are deemed cof importance in the future, careful re-
view of all related issues should first be carried out, through
the mechanism of an expert and ad hoc panel.

In order to monitor, on an on-going basis, data on DMPA, as well
as data on other contraceptives, the Panel recomm:nds the es-

tablishment by USAID of a continuing Scientific Advisocry Committee.
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1. INTRODUCTION

In December, 1978, at the reguest of the U.S. Agency for Inter-
national Development, an Ad Hoc Consultative Panel on Depo Necdroxy-
progesterone Acetate (DMPA) was convened in New York. After review of
animal toxicology studies and available information on the use, bene-
fits and risks of DMPA, the Panel was prepared to recommend, unanimously,
that USAID make this drua available, as part of its assistance program,

to those countries which, after reviewing the available information,

wish to use it.

Prior to finalizing the Panel's report, however, information was
received indicating that endometrial carcinoma had developed in two
test monkeys which had been receiving 50x the therapeutic dose of
DMPA A research firm under contract to the Upjohn Pharmaceutical
Company, at the end of required ten-year studies, had carried out
routine postmortem examinations on animals which had been receiv-
ing 1x, 10x, and 50x the therapeutic dose, as well as a group
of controls. Two of the 10 monkeys receiving the highest dose were
found to have endometrial carcinoma, while none of the seven control
animals had this disease, nor did any of the 2U monkeys receiving
cther doses. (A number of animals in the study died from various
causes before completion of the 10-year study period. None of them

had endometrial disease).



As a result of the monkey data, the Panel agreed to table its
report until more information was available, so as to be better able
to interpret the findings. The Upjohn Company sent the monkey's endo-
metrial slides to a number of leading human and veterinary pathologists
for their interpretation,

With the reports sumbitted by these pathologists to Upjohn, and
after telephone conversation with Panel members, the Panel chairperson
organized a special, one-day committee meeting to review the data and
make recommendations to the Panel for its final report. A group of
experts was recruited for this meeting from a variety of relevant
fields, including obstetrics and gynecology, gynecologic pathology,
vaterinary pathology and reproductive physiology. Committee members
trained in these fields all had experience with endometrial disease
in eithar primates or humans. In addition, other Committee members
had experience in cancer epidemiology, international public health
programs, and one was a lawyer with experience in ethics. (See
Appendix for a list of Committee members.) The Committee reviewed
materials provided by Upjohn, including the outside pathologists’
assesments of the microscopic specimens, Committee members also
reviewed the draft of the Ad Hoc Panel's original report, a summary
of relevant literature published during the year since that report
was written, and materials provided by the World Health Orcanization

(WHO).
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In October 1979, the WHO's Toxicology Review Panel issued 1ts
final appraisal of the DMPA monkey study. After reviewing all the
d2ta the Panal concluded "that the adenocarcinoma in these two mon-
keys were the result of massive overdosage. The Panel felt that the
current and planned’HHO studies of the health effects of DMPA  should
continue, and that there is no reason to recommend discontinuation of
the use of DMPA in national family planning programmcs.']

2. PATHOLOGIST'S REVIEW

Dr. Ralph M. Richart, Director of Obstetric and Gynecologic Path-
ology at the Sloane Hospital for Women, reviewed the reports submitted
to the Upjohn Company by five consulting pathologists who examined the
histological sections taken from the monkeys in the study of DMPA. The
pathologists were Drs. Arthur T. Hertig, Ralph Heywood, John M. Morris, D.

L. Moyer,and Marion G. Valerio. Dr, Richart's report to the panei follows:

There was uniform agreement among the consultants

that in the majority of the monkeys the endometrium
was atropic with a pseudo-decidual transformation of
the endometrial « roma similar to the alterations
commonly seen in women receiving DEPOPROVERA at
contraceptive doses. They also agreed that the
neoplasms noted in two of the high-dose monkeys were
endometrial adenocarcinomas and that one was metastatic.
Although there were some variations in the histological
description of the two cancers, particularly with
regard to differentiation, there was no greater
variability than would be expected based on past
experience, and the differences were not thought to
be signiricant. Because of the small number of
animals in the study, the relative paucity of data
regarding the occurrence of endometrial carcinoma in
older monkeys and the lack of accompanying endometrial
hyperplasia, it was difficult for the reviewers to
make a determination as to the possible relationship
of the endometrial cancers to the administration of
DMPA ., ™



3. COMMITTEE'S DELIBERATIONS

The Committee members stressed the difficulty of interpreting the
information because so little is known about endome:rial disease in
monkeys: Few institutions keep monkeys for such prolonged periods of
time (10 years in the Upjonn study). There is nu information on the
baseline inciderce of endometrial cancer in monkeys.

However, it does appear to be uncommon. For example, the San Diego
200 performs autopsies on all animals. Of 46 female macaque monkeys

2

examined, none had endometrial abnormalities.” However, the zoo's

Director of Research, Dr. Kurt Benirschke, who gave the Committee this
information, cautioned that there is great variation among the many species
of macaques, and there were less than a dozen rhesus monkeys (the species
of macaque used in the DMPA test) in their sample. The Armed Forces
Institute of Pathology does not have any cases of uterine cancer in

its collection of primate neoplasia. On the other hand, Committee mem-
bers said that they knew of two cases of uterine abnormzlity in mon-

keys, neither of which had been administered hormones. DOr. E.S. Gerard

of the Upjohn Company provided the Committee with information on these
cases:

At this time we are aware of three long-term monkey
studies that have been completed. These are our own
Depo-Provera study, a Population Council study
utilizing the Tatum T intrauterine device, and a
Wyeth study utilizing their marketed contraceptive
steroids. The Population Council study had one
control animal with endometrial adenocarcinoma in
situ and the Wyeth study had one control animal with
atypical adenomatous hyperplasia which is considered
to be a premalignant lesion. Thus, each of the three
studies has abnormalities of the endometrium: in a
treated group in our study and in the control groups
in the other two studies.
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Dr. Bardin of the Population Council pointed out that the endome-
trial cancer in this control monkey would probably not have been de-
tected on routine autopsy. The endometria of animals in their experi-
ment were especially carefully scrutinized pecause it was an IUD study.

Or. Gerard noted that there are a number of long-term trials
underway on the effects of contraceptive steroids on monkeys. Perhaps
when these are completed they will provide more information on endo-
metrial lesions in monkeys.

It was suggested by the Committee that the monkeys' endometrial cancer
could have arisen by any of three routes: through hormonal action of the
DMPA; through some rcnhormonal, toxic action of the DMPA; and indepen-
dently of the DMPA, by ci .ce.

If the hormonal action of the DMPA caused the cancers, then they
are unusual in several ways: (1) They were associated with the super-
ficial layers of the endometrium; whereas in women, cancer usually
arises from deeper layers of the endometrium. (2) Endometrial cancer
in women is usually associated with hyperpiasia, such as that caused by
estrogen. There was no evidence of hyperplasia among the DMPA treated
monkeys. (3) The endometria of the monkeys treated with DMPA were
atrophied, a condition which has been thought to decrease the risk of
carcinoma developing. In short, the theory that the hormonal action of
DMPA caused the endometrial cancer in the test monkeys is contrary to
what is known of the natural history of endometrial cancer in women.

Additional evidence against the hormonal action of DMPA having
caused the endometrial cancer is found in a variety of clinical and

epidemiologic studies. Excess estrogen is known to increase a woman's
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risk of developing endometrial cancer. There is evidence that proges-
togens neutralize this effect. For example, while use of estrogens by
postmenopausal women increases the rate at which they develop endome-
trial cancer, use of a combination of estrogen and a progestogen does
not increase the rate of disease.3 Similarly, while use of se-
quential oral contraceptives (which emphasized estrogenic action) may
have increased the risk of this disease among young women, use of oral
contraceptives (which contain estrogen and a progestogen in each pill)
does not have this effect.4 In fact, there is new evidence from a case
control study which suggests that women who use combined oral contra-
ceptives may even have less risk of endometrial cancer than do women
who do not take oral contraceptives -- in other words these preliminary
data suggest that progestogens may even protect against endometrial
cancer.5 Finally, DMPA and other progesterones have been used
clinically to slow the growth of advanced endometrial cancer in women.

While none of thes: findings rule out the possibility that OMPA may have
caused the cancer found in the monkeys, they do call into question the
meaning of that finding.

There is, of course, the possibility that the hormonal action of
OMPA may increase the risk of endometrial cancer in monkeys through some
unknown route. There is no way of kijowing, with so few data, if this is
the case. If it is, is this finding applicable to women? Some pathologists
believe that DMPA, at very high doses, may affect tissues in the monkey
endometrium which are known to react 1ifferently from those in women.6

It is also possible that the massive doses of DMPA may have affected
the monkeys in the 50x group through some nonhormonal action -- i.e. as a
toxin. The Committee members thought that this seemed unlikely because there

was no evidence of a dose response: there was no higher mortality rate among
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the monkeys receiving DMPA than among the control monkeys, nor any increase
in mortality with increasing dosage. Neither was cancer found in sites
other train in the uterus. However, these observations must remain
speculative, because of the very small number of monkeys in the experiment.

Finally, the possibility that the two cases «f endometrial cancer in
- the 50x group arose by chance cannot be ruled out. Using Fisher's exact
test, the probability that the results of the monkey test could have
occurred by chance ranged from one chance in three (P=0.33), to one chance
in four (P=0.28), depending on whether only the monkeys left at the end of
the trial or all monkeys ever in the trial were included In addition,
exploration with a varicty of statistical techniques showed that these data
lack both significance and power, even if margins of error (both Types 1 and
2) much larger than usual are allowec. For example even with an alpha as
high as .30 (rather than the traditional .05), .80 power was not achieved
unless the relative risk associated with DMPA use was assumed to be at
least 6.6. In addition, even if four cases of endometrial cancer had been
found among the monkeys in the 50x group (rather than the two cases which
actually occured), and the alpha level was set at .10, power did not reach
.80 even assuming a relative risk with DMPA use of 10.

Several members of the Committee questioned the usefulness of testing
contraceptives with massive doses. Or. C. Wayne Bardin, Director of the
Center for Biomedical Research at The Population Council, reported on the
effects of very high doses of hormones, such as those used in the monkey
experiments. His report can be summarized as follows:

One of the problems associated with current toxicologic
studies for contraceptives is that steroids must be

tested at 1-, 10-, and 50-fold the human dose. While
this might be a reasonable approach for a chemical



carcinogen, it is not neuessarily valid for hormones.
The reason for this relatss to the fact that there is
not absolute specificity between various steroid
hormones and their respective receptors. For example,
a given progestin will bind to the_grogesterone
receptor with high affinity (Kd=10 ). Progestins
also bind to qlucocorticoid, mineralocorticoid

and androgen receptors with decreasing affinities.
Thus, at physiological concentrations progestins bind
to progestin receptors and produce progestational
responses in organs that have these receptors. At
slightly greater than physiological concentrations,
progestins are also glucocorticoids by means of thei-
interaction with the glucocorticoid receptors. At
still greater concentrations progestins bind to th:
mineralocorticoid and androgen receptors. Over

the enormous dose range tested in toxicologic stu-ies,
progestins would be bound to all of these hormone
receptors and would exert many effects not related to
the progestational activity seen at physiological
concentrations of the hormone. (Almost certainly,
many of the pathologic effects of MPA in the beagle
dog related to their effects on other than progestin
receptors).

Because progestins can interact with multiple hormone
receptors when greater than physiological concentrations
are present in the blood, unique and unexpected
effects can be seen, One example of this is the
interaction of progestins with the androgen receptor
in kidney and prostate. MPA produces a moderate
androgenic effect on the kidney, tut only a slight
androgenic effect on prostate. When administered in
the presence of an androgen, MPA potentiates androgen
action on the kidney but not on the prostate. This
potentiating effect was unexpected and is still
unexplained. Another progestin, cyproterone acetate,
has no effect on kidney or prostate when administered
alone. However, when administered with a low dose of
testost.rone it poteritiates androgen action on the
kidney but not on the prostate. When cyproterone
acetate is administered with a large dose of testosterone,
it inhibits androgen action both on the kidney and on
the prostate. Many other progestins exert similar
effects as described for MPA and cyproterone a-etate.
Thus, when progestins interact with the androgen
receptor they may mimic, potentiate, or inhibit
androgen action. Progestins are known to produce
analogous effects when they interact with the
glucocortir.ofid and mineralocorticoid receptors. It
should be wmhasized again that these unusual effects
are seen when high doses of progestin are given, such
as those that are present in animals treated with 50
times the human dcse.
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In conclusion, it is important to realize that these
considerations on hormone action have been appreciated
only in the last several years -- after the pattern of
testing contraceptive steroids was well established.
In view of these recent observations and conclusions,
it 1s reasonable to reconsider whether contraceptive
steroids should be tested at 50- and even at 10-fold
greater doses.

In addition to trying to interpret the monkey data and assess
their applicability to humans, the Committee considered the experience
of women who have used this method of contraception. In response to
the endometrial cancer finding at the conclusion of the monkey trial,
Drs. Edwin McDaniel and Malcolm Potts have made an effort to determine
whether there was an increase in endometrial cancer among women in
Chiang Mai and Lumpoon provinces in Thailand, where DMPA has been
used by more than 86,000 women since it was introduced in 1965.7

McDaniel and Potts report that a search of the records of
all seven hospitals operating in these areas produced evidence of
39 cases of proven or presumptive endometrial cancer in 1974-1978.
During thece years, they note, “. . . there has been a steadily in-
creasing patient ivad for diseases of all kinds.* However, there was
no clear increase in the number of cases of endometrial cancer seen
each year, 2s Table I shows.

Table I. Proven and Presumptive Cases of Endometrial Cancer

Reported in Chiang Mai and Lumpoon Providences, Thailand, by
Year of Diagnosis.

Diagnoses
Year Proven Presumpt ive Total
1974 3 0 3
1975 8 1 9
1976 6 6 12
1977 7 3 10
1978 3 2 5
Total 27 12 39

Source: McDaniel and Potts
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Of the 27 women with proven endometrial cancer, 16 came from
Chiang Mai or Lumpoon province, where they could have received DMPA,
Of these 16, four were too old to have received DMPA (63-84 years
old at diagnosis), one had never been married, and two could not
be located at the time of the report. Of the remaining nine women,
none had ever used DMPA. Because the numbers are so small, the
time too short, and the conditions of the study far from satisfactory,
these findings cannot be construed as proof that DMPA does not cause
endometrial cancer. Nevertheless, the authors note, the lack of a
substantial increase in endometrial cancer -- in an area where hun-
dreds of women are known to have used DMPA continuously for 10-13
years and many thousands for shorter periods -- *. . . is a reassur-
ing preliminary observation."

The Committee members emphasized the need for further and

more intensive investigation on this issue. Several studies are
already planned by the World Health Organization and the Inter-
national Fertility Research Program. These will be carried out in
areas where DMPA has been established as a popular method of contra-
ception for years. It was suggested that a variety of research ap-
proaches be utilized, including: registries of pathology where un-
usual types of tumor would be noticed; case control studies in areas
where use is common; and cohort studies (perhaps based on an initial

cross-sectional study of a population that could be followed).
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4. CONCLUSION

The assembled experts concluded that the meaning of the find-
ino of endometrial cancer in two of the monkeys subjected to ex-
tremely high doses of DMPA for many years is far from clear, for the
following reasons:

There is no baseline information on the incidence or natural
history of endometrial cancer in monkeys.

There is 3 substantial body of literature which shows that
progestogens do not promote endometrial cancer in women. In
fact there is some preliminary evidence that they may even be
protective.

DMPA does not cause hyperplasia in either monkeys or women;
it causes atrophy. Hyperplasia is the state believed to be
favorable for the development of endometrial cancer in women.

There is considerable doubt among toxicologists and patho-
logists that it is valid to extrapolate from the experience of
animals given extremely high doses.

There is no evidence, in the few and preliminary data avail-
able, of an increase of endometrial cancer among long-term users
of DMPA,

Weighing these factors against the considerable benefits of DMPA,
the Committee was unanimous in supporting the original recommendation of
the Ad Hoc Panel that DMPA shouid be made available to developing countries,
upon request, as a part of its assistance program, provided that careful
study of the possible health effects of DMPA continues. Thus, the Com-
mittee was in agreement with the WHO's Toxitology Review Panel,

It should be added that both this Committee and the original Ad Hoc
Panel found no reason to support the FDA's decfsfon not to approve use of

DMPA as a contraceptive in the United States.
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Appendix 2:

FROM: James D. Shelton, USAID

SUBJECT: Relevant information regarding the safety of Depo-Provera (DMPA)
which has accrued during the last year, 1979,

Since the December 1978, meeting of AID's advisory panel on Depo-Provera,
a notable number of important findings on the various safety considera-
tions of Depo-Provera have become available. The most well-known of these
was probably the finding of adenocarcinoma of the endometrium among two

of the rhesus monkeys given 50 times the human dose of DMPA. The implica-
tions of this animal evidence for the human is as yet unclear. Some of
the evidence described below, however, bears heavily on the endometrial
cancer issue as well as other important issues and offers a good deal of
encouragement. I think the information cited below is fairly complete, but
would welcome information regarding data | may have omitted. Copies of
cited studies are available on request.

1. Breast Cancer

A. Human Data

1. Investigators at Emory University in collaboration with the Center
for Disease Control have conducted a case-control study of breast can-
cer among contraceptive users.‘ From 1969 to 1978, over 11,000 women
received DMPA, The study showed a relative risk of 1.0 (i.e., no in-
creased risk vis a vis other contraceptive users). While the study was
limited to 30 cases of breast cancer (because of the low incidence of
breast cancer in this contracepting population), the authors calculated
they would have had an 80% chance of detecting a three-fold risk and a

95% chance cf detecting a four-fold risk.



2. Results regarding breast cancer and oral contraceptive users were
published from the highly regarded “Oxford” study. 2 Breast cancers
diagnosed over the decade from 1968 to 1977 were included. While the
study looked at all oral contraceptive users, information was broker
out on preparations containing chlormadinone acetate or megestrol ace-
tate since these progestins belong to the same class of progestin as
DMPA (17#¢ -hydroxy progesterone derivatives and the whole group has
been particularly implicated as a cause of breast tumors in beagles.
The British investigators found 30 cases of breast cancer among users
of these preparations and 30 cases among controls. Thus, there was
no increased risk and the relative risk was again 1.0.

3. Results on breast cancer became available from a 10-year double-

blind prospective study of postmenopausal women receiving conjugated

estrogens and cyclic oral medroxyprogesterone acetate (MPA) seven
days in each month.3 Other evidence has indicated that the oral
MPA, if anything, gives higher blood levels than the injectable
DMPA.4 Although the sample size in the prospective study was rela-
tively small, it showed a statistically significant lower indidence

of breast cancer among women receiving the estrogen with MPA.

Animal Data

Published articles from Upjohn S and Schering 6 report a marked

stimulatory effect on growth hormone when DMPA is administered to beagle

dogs.

This effect is known not to occur in humans. The data suggest

that the profound effects of DMPA on the beagle mammary gland is a



species-specific evfect related to its important effects on the dog's
pituitary gland. Additionally, the British Committee on Safety of Drugs
(equivalent to our FDA) has abandoned the beagle dog as a mode! for mak-
ing judgments of the impact of contraceptive steroids on human beings.7

II. Endometrial Cancer

A. Human Data
1. McDaniel and Potts 8 have investigated confirmed cases of en-
dometrial cancer hospitalized at the McCormick Hospital in Chiang Mai,
Thatland. Between 1965 and 1979, the McCormick Hospital program pro-
vided Depo-Provera to over 86,000 users. Of the 16 cases of endometrial
cander from Chiang Mai and Lumpoon provinces, four were 63 years old or
older. Nine of the remaining women were successfully followed-up and
another had never married or borne children. None of the women followed-
up had ever used DMPA or oral contraceptives., Furthermore, there has
been no increase in hospital admissions for endometrial cancer over time,
although there has been a steady increase in hospital admissions for
other reasons. This negative result is, of course, not conclusive re-
garding DMPA use and endometrial cancer, but it certainly allays fears
of any marked increase in risk.
2. A number of studies have reported that, whereas postmenopausal es-
trogenc may induce endometrial cancer, addition of a cylic progestin
{usually MPA) nullifies this risk and may in fact provide protec-

3:9-12 {5 apparently occurs because MPA and other proges-

tion.
tins suppress the endometrium whereas estrogens stimulate it. 10-15

One study of cyclic oral contraceptives and endometrial cancer also



showed no increased risk.]6

8. Animal Data

The significance of the rhesus monkey findings remains elusive. WHO's
expert toxicology panel has twice discounted the relevance of the monkey
information although it appears true that endometrial adenocarcinoma is
very rare in the rhesus monkey. The report of the advisory subpanel
elaborates on this issue (Appendix 1),

I1]. Metabolic Effects

A. Blood Clotting

British investigators report fewer abnormalities of blood coagulation among

Depo-Provera users than among orai contraceptive users.]7

B. Lipid Effects

Swedish researchers report markedly decreased effects of MPA on High Den-
sity Lipoprotein (HOL) and other lipid parameters associated with athero-
sclerosis. MPA might, therefore, be expected to have less theoretical

effect on atheroschlerosis than other progestins.]8

C Sex Hormone Binding Globulin (SHBG)

SHBG is a carrier blood protein which binds estrogens, progestins, and
androgens. Steroid hormonés which are bound to SHBG are generally not avail-
able for biologic activity, It has been known that the usual synthetic pro-
gestins {19-nor testosterone derivatives) bind strongly to SHBG whereas MPA

19-20 Thus, these 19-nor synthetic progestins, by displacing

does not.
estrogens and testosterone from SHBG, could contribute to the side effects

attributed to these hormones. In addition to this theoretical advantage of
MPA, British investigators in a recent study report that the 19-nor deriva-

tives actually decrease SHBG while a progestin belonging to the MPA class
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(megestro) acetate) slightly increases it. 2

0. Vaginitis

An Egyptian study reports a decreased incidence of positive culture or

smear for monilial (yeast) infection following use of DMPA. 22

E. Blood Pressure

Careful biood pressure measurements before and after DMPA showed a small
and statistically non-significant decrease.23 Blood pressure measurements
before and after any treatment should generally be evaluated with caution,

however.

IV. Effect on Breat Milk and Child Growth

Some previous studies of the effect of DMPA on lactztion have shown an
fncrease. Others have reported no change. A recent study from Bangladesh

goes beyond the usual breast milk measurements and actually looks at child

24

growth among users of various methods of contraception. Cross-section-

ally, the average weight for height was remarkably similar for infants-
whose mothers used DMPA, oral contraceptives, sterilization, and no method.
The caloric content of the breast milk was also remarkably similar. The
DMPA group's weight/height percent improved significantly more than the
non-hormonal group, but the authors caution that "socio-economic and other
factors may have somewhat favored the injectable group.”

Summary and Conclusion

Aside from the information regarding the endometrial cancer in rhesus
monkeys, all of the latest information is favorable to Depo-Provera. The
human epidemiologic studies, while not conclusive, are strongly reassuring.

The metabolic data support other previous work which collectively shows a
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superiority over oral contraceptives in a number of metaholic areas.
This is not surprising since Depo-Provera contains only a single pro-
gestin rather than a progestin plus an estrogen and that single pro-
gestin is chemically more similar to the natural progestin (proges-
terone) than the 19-nor testosterone progestin generally found in

oral contraceptives.
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