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Facts about injectable contraceptives: Memorandum
from a WHO meeting*

Injectable hormonal contraception with the two long-acting steroid preparations,
depot-medroxyprogesterone acetate (DMPA) and norethisterone enantate (NET-EN),
provides an effective means offertility regulation and is becoming widely used in family
planning programmes. However, there is still much debate and uncertainty about the safety
of these preparations. The present Memorandum from a meeting organized by the World
Health Organization attempts to clarify the issues by summarizing the results of recent
research on animals and human subjects. It identifies areas where continued research is
needed andpresents the conclusions of the meeting regarding the safety ofuse of injectable
hormonal contraceptives.

Although data from some animal studies have raised concern about the possible
carcinogenicity ofDMPA and NET-EN, certain animal models used appear to be inappro-
priatefor studying the effects ofthese steroids in human subjects. Studies in women given an
injectable contraceptive have not sofar shown any serious side-effects. Ho wever, since both
DMPA and NET-EN have been used for only about 15 years the potential longer-term
effects are not known.

More research is needed on the effects andphysiological consequences oflong-term use
of these drugs on carbohydrate and lipid metabolism. In addition, well controlled studies
are needed to examine the risk of neoplasia among women using the compounds and to
assess the later development of infants who are exposed to DMPA or NET-EN in utero or
through breast milk.

Based on the extensive epidemiological, biochemical, and clinical data available to
date, DMPA and NET-EN appear to be acceptable methods offertility regulation. Clinical
evidence from more than 15 years of use shows no additional and possibly fewer adverse
side-effects than arefound with other hormonal methods of contraception. The particular
advantages of DMPA and NET-EN as highly effective, long-lasting, and reversible
contraceptives make them important options for women desiring a method of fertility
regulation.

Since its inception in 1971, the WHO Special Pro-
gramme of Research, Development and Research
Training in Human Reproduction has addressed itself
to assessment of the safety and effectiveness of inject-
able hormonal contraceptives. In response to issues
raised by governments and the scientific community,
it has conducted numerous clinical trials, including
follow-up studies of women who had received inject-
able contraceptives, case-control studies of neo-
plasia, and investigation of children born to women
who had used injectables; data from other clinical,
toxicological, and animal studies have also been
evaluated. Because of the long-acting nature of inject-
able contraceptives, and because they have been
studied less extensively than oral contraceptives,

* This Memorandum was drafted by the signatories listed on
pages 207-208 at a meeting held in Geneva in October 1981.
Requests for reprints should be addressed to Director, Special Pro-
gramme of Research, Development, and Research Training in
Human Reproduction, World Health Organization, 1211 Geneva 27,
Switzerland. A French translation of this Memorandum will appear
in a later issue of the Bulletin.

more research is needed in order to identify possible
adverse effects.

Injectable hormonal contraception with the two
long-acting steroid preparations, depot-medroxy-
progesterone acetate (DMPA) and norethisterone
enantate (NET-EN), provides an effective means of
fertility regulation, which has become an important
method of family planning. DMPA and NET-EN
have several advantages which make them particu-
larly suitable for some women and acceptable in
family planning programmes. A single injection can
provide highly effective contraception for 2 or more
months; delivery is simple, independent of coitus, and
ensures periodic contact with medical or trained ancil-
lary personnel. Furthermore, progestogens, unlike
estrogens, do not suppress lactation, which is an
important consideration where there is a need for
postpartum contraception and where infant health is
dependent upon breast-feeding.

At a special meeting convened in 1978, the Toxi-
cology Review Panel of the WHO Special Pro-

4166 -199



200 MEMORANDUM

gramme, together with other scientists, and represen-
tatives of six national drug regulatory agencies,
reviewed the results of animal and human experi-
ments with DMPA and NET-EN, and concluded
that, for DMPA:a

"The available evidence does not indicate a risk of adverse
effects associated with Depo-Provera [DMPA] which would
preclude the use of this drug as a contraceptive. However, as
shown by the experience with combined oral contraceptives,
relatively uncommon complications may not be detected
until a drug has been used on a large scale for prolonged
periods of time. There is, therefore, a need to monitor the
safety of Depo-Provera on an ongoing basis, and the Special
Programme will continue to place high priority on such
research."

Subsequently, for NET-EN:'"

"In the light of the findings in the monkey, beagle and rat
the Panel recommended that the current and planned clinical
trials of norethisterone enantate should continue".

Nevertheless, since then, considerable pressure has
been put on government officials throughout the
world to ban the use of injectable contraceptives,
particularly DMPA. This is partly because neither
DMPA nor NET-EN has been approved for use as a
contraceptive in the USA. DMPA was reviewed by
the Food and Drug Administration (FDA) in 1978,
and although approval was recommended by the
FDA's Obstetrics and Gynecology Advisory Commit-
tee, a group of specialists who advise the FDA on
technical matters, the FDA did not grant approval for
its use as a contraceptive agent (1). Rather, a Public
Board of Inquiry, which has n'ot yet met, was
convened to review the following issues:
- Whether, in comparison with other drugs

approved for contraception, the benefits of DMPA
outweigh its risks under conditions of general market-
ing in the United States of America.
- Whether data from beagle bitch and monkey

studies on DMPA submitted by the Upjohn Company
indicate a potential risk of breast or endometrial
cancer in human subjects.
- Whether the data submitted by Upjohn from

studies in women can refute the risk of human cancer
suggested by the animal data.
- Whether approved use of DMPA for contracep-

tion under general marketing conditions is likely to
increase use of the drug as a contraceptive under
conditions not stipulated in the approved labelling or
to increase its use for unrelated indications for which
safety and effectiveness have not been established

Safely of the long-acting injeclable contraceptive Depo-
Prov'era. WHO unpublished document, 1978, pp. I - 7.

" Safety of the long-acling injectable contraceptive norethi-
sterone oenanthate (Noristerat or NorigesO): an assessment of recent
findings from anitnal studies at 2 years. WHO unpublished docu-
ment, H RP/TF/ 1.79, 1979, pp. I - 2.

(e.g., for hygienic purposes in mentally retarded
persons).
- Whether, in the event of contraceptive failure,

use of DMPA might increase the risk of teratogenic
effects more than other systemic contraceptives.
- Whether, in view of DMPA's adverse side-

effects or pharmacological effect, estrogen therapy is
likely to be prescribed in addition to DMPA in a
significant number of patients.
- Whether there are labelling and distribution

controls that would permit marketing of DMPA as a
safe and effective drug on a limited basis. (There may
be patients in the United States for whom the benefits
of DMPA for contraception outweigh the potential
risks. This population may be very small and may not
warrant general marketing of DMPA for contra-
ception.)

Pressure has also been generated by certain
consumer and women's groups. In particular, in the
summer of 1980, an article entitled "Depo-Provera
-a critical analysis" appeared in Women and Health
(2), a journal published by the National Women's
Health Network of the USA. This largely inaccurate
article was distributed world-wide, and the resulting
alarm has caused several governments to withdraw or
consider withdrawing DMPA from both national
family planning programmes and private outlets, and
has made many women reluctant to consider the drug
for contraception.

Particular concern has also been expressed regard-
ing the potential for abuse by persons or agencies
providing injectable contraceptives, including their
administration without the woman's consent or
knowledge. While the topic was not discussed in detail
at the meeting, it was acknowledged as an area that
should be addressed both by international agencies
and by the countries using the drugs.

Thus, although there have been many reports
recently on the safety and effectiveness of injectable
contraceptives (3), there is still much confusion and
uncertainty. This Memorandum attempts to clarify
the issues by outlining the results of recent research in
animals and human subjects, and summarizing the
current state of knowledge on injectable hormonal
contraceptives.

INJECTABLE PREPARATIONS
AVAILABLE FOR CONTRACEPTION

The only injectable contraceptive drugs currently
available are depot-medroxyprogesterone acetate and
norethisterone enantate. By October 1981, DMPA
had been approved for contraceptive use in 84
countries, and NET-EN in 40 countries. They are
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both progestogens but belong to different groups of
steroids, medroxyprogesterone acetate being a C21-
steroid and norethisterone enantate a C18-steroid.

Medroxyprogesterone acetate has been used since
the 1950s for the treatment of a variety of conditions
including endometriosis, threatened abortion, pre-
cocious puberty, acromegaly, endometrial carcin-
oma, renal cancer, breast cancer, and premature
labour; doses of up to several grams have been
administered without apparent adverse effects. In the
early 1960s, it was noted that in women receiving
DMPA for premature labour, the return of fertility
following delivery was markedly delayed, and clinical
trials of DMPA as a contraceptive agent were begun
in 1963. Since then, an estimated 10 million women
have received DMPA for contraception, and approx-
imately 1.5 million are currently using it. Admin-
istered by intramuscular injection as an aqueous
microcrystalline suspension, DMPA exerts its contra-
ceptive effect primarily by suppression of ovulation.
However, its effects on the endometrium, the
fallopian tubes and the production of cervical mucus
may also play a role in reducing fertility. DMPA as a
contraceptive agent is generally given at a dosage of
150 mg every 90 days (3 months).
Norethisterone enantate has been available as a

contraceptive since 1966, although it has been used
less extensively than DMPA. Administered as an
intramuscular injection of an oily preparation at a
dose of 200 mg, NET-EN inhibits ovulation. As for
DMPA, its effects on cervical mucus, tubal function,
and the endometrium may also be involved in its
contraceptive action. Clinical trials have demon-
strated that it is most effective in preventing preg-
nancy when administered every 60 days for the first 6
months and every 60- 84 days, thereafter.

ANIMAL STUDIES

Studies on the toxicology of the two drugs have
been carried out in accordance with the requirements
of drug regulatory authorities such as the Food and
Drug Administration of the USA, and following
current standard practice. The data arising from these
studies have been monitored by the Toxicology
Review Panel, which meets twice yearly to review and
discuss the significance of the results obtained in
animal studies of different agents for fertility
regulation.

DMPA

Rodent studies. The first toxicological studies in
animals were carried out on several hundred mice and
rats. Animals given 100 or 200 times the human dose
of DMPA were compared with animals receiving no

drug. The mortality rates and the incidence of neo-
plasms were similar in all three groups, and no deaths
could be attributed to the drug.

Beagle studies. A 7-year study of DMPA in beagle
bitches was completed in 1979. A control group of 16
bitches receiving no drug was compared with a group
of 4 receiving the equivalent of the human contracep-
tive dose and a group of 16 receiving 25 times the
human dose. All the high-dose animals died of pyo-
metra (an accumulation of pus in the uterus) within 31
years. Pyometra develops in beagles given any
progestogen, but does not develop in ovariectomized
animals given DMPA, suggesting that estrogen has a
role in its development. Pyometra has not been found
among women given DMPA.
Mammary gland nodules developed in all bitches

that lived beyond the first few years, except for 2 from
the control group. The mammary nodules seen in the
controls tended to appear and disappear, while those
in the treated bitches, especially in the high-dose
group, appeared earlier, grew larger, and persisted
throughout the life of the animal. Mammary gland
adenocarcinomas occurred in 2 of the 16 high-dose
bitches and metastasized widely. At least some
nodules in the other beagles, including 2 of the control
animals, were malignant. However, the breasts of
healthy beagles contain a reservoir of microscopic
neoplasms which may grow, and occasionally become
malignant, especially in response to prolonged over-
stimulation by progestogens (67). In contrast, such a
reservoir has not been seen in healthy women and epi-
demiological studies have so far shown no increased
risk of breast cancer among women who receive
DMPA (50).
Acromegaly, an abnormal growth process resulting

from high levels of growth hormone, was a major
clinical finding in treated beagles. However, admin-
istration of DMPA to monkeys and human subjects
does not result in elevated growth hormone levels
(38).

In 1978, the Toxicology Review Panel concluded
that the beagle is an unsuitable model in which to
observe potential adverse effects arising from the
long-term use of progestogens in women. This conclu-
sion was based on the susceptibility of the beagle to
mammary tumours and the development of acro-
megaly. Furthermore, in the beagle, the progesterone
receptors in the myometrium of the uterus that are
stimulated by progestogens are of different specificity
from those found in women (4).
Monkey studies. A 10-year study of 52 rhesus

monkeys was completed at the end of 1978. This study
compared a control group of monkeys who received
no drug, with 3 groups that received, respectively, the
equivalent of the human dose, 10 times the human
dose, and 50 times the human dose. In the first 18
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months of the study, there were 2 deaths in the control
group and 5 in the high-dose group; these animals
were replaced. Approximately half of the animals in
each group died during the study; an outbreak of
tuberculosis among the animals accounted for some
of the deaths, but many were probably due to aging,
since the monkeys were wild-caught and of indeter-
minable age.

Autopsies of the monkeys that died spontaneously
and those that were sacrificed during the study
showed mammary nodules, none of which was malig-
nant. Although mammary nodules developed in
animals from the control group and the low-dose
group, they were not found in animals in the medium-
or high-dose groups.

Endometrial-carcinomas were found in two of the
replacement monkeys in the high-dose group. Endo-
metrial carcinomas observed in women not receiving
hormone treatment generally arise from a hyper-
plastic endometrium, whereas the carcinomas in the
two monkeys were found in an atrophic endo-
metrium. It appears that the tumours in the monkeys
arose from a cell type not found in women. Further-
more, DMPA is used in relatively high doses with
considerable success to treat some forms of endo-
metrial carcinoma in women.

NET-EN

Rodent studies. As part of routine toxicological
testing, several hundred mice and rats were given
NET-EN and examined at autopsy for any drug-
related effects. Although there was no difference in
the mortality rates of the control and treated animals,
there was a drug-related increase in the incidence of
tumours, similar to that seen in studies where rodents
were given other progestogens. Unlike DMPA, NET-
EN shows estrogenic activity in rodents, and breast
tumours and eye changes attributable to this were
found in the rats. Neither the progestogenic effects
observed nor the changes due to estrogenic activity
were considered to have toxicological significance.

Beagle studies. A 7-year beagle study was begun in
1975, with 4 groups of 24 animals: a control group
which received no drug, a group receiving the equiv-
alent of the human dose, a group receiving 10 times
the human dose, and a group receiving 50 times the
human dose.

At 6j years, more bitches in the medium- and high-
dose groups had died than in the control and low-dose
groups. However, the only deaths attributable to
effects of the drug were due to complications of pro-
gestogen-induced diabetes mellitus among animals in
the medium- and high-dose groups. As a result, the
FDA requested that insulin treatment be given to
some animals. Diabetes mellitus was not found in the

bitches receiving the equivalent of the human dose.
Although NET-EN has not been shown to cause dia-
betes mellitus in women, the development of the dis-
ease in some of the animals receiving the higher doses
of NET-EN indicates a need for further research on
the effects of NET-EN on carbohydrate metab-
olism.
Among the 20 beagles that died spontaneously and

an additional 31 that were sacrificed at scheduled
intervals, all other findings at autopsy were typical of
those seen after administration of any progestogen.

It should be reiterated that the beagle is considered
by the Toxicology Review Panel to be an unsuitable
toxicological model for the study of progestogens.

Monkey studies. A 10-year study in sexually mature
female rhesus monkeys was also begun in 1975. In
addition to a control group of 24 monkeys who
received no drug, there were low-dose, medium-dose,
and high-dose groups, each containing 24 animals,
which received dosages of NET-EN equivalent to
those used in the beagle study.

During the first 5 years of the study, more monkeys
in the control group died than in any of the treated
groups. Mortality rates were similar in each of the
treated groups, and none of the deaths were attribut-
able to effects of the drug. Since the monkeys were
wild-caught and of indeterminable age, many of the
deaths could be attributed to pre-existing disease or
aging. In addition to these spontaneous deaths, 31
monkeys were sacrificed at scheduled intervals.
Except for an endometrial carcinoma in one monkey,
all findings were compatible with those expected after
administration of any progestogen. The tumour was
found in a monkey in the high-dose group, with
metastases to the lungs. It did not resemble histo-
logically the endometrial carcinomas found in 2 of the
monkeys given high doses of DMPA. Endometrial
carcinoma has not been reported among women using
NET-EN; in fact, progestogens are given as treatment
for endometrial carcinoma in considerably higher
doses than those used for contraception. However, it
is important to look carefully for the development of
neoplasia in monkeys and other animals given
dosages close to the human dose, and to continue
surveillance for possible neoplasia in women receiv-
ing NET-EN or any other progestogen.

Conclusions from animal studies

The Toxicology Review Panel saw no reason to
alter its opinion that DMPA is safe for use in human
beings. With regard to NET-EN, the Panel also
endorsed their previous statement and recommended
that current and planned studies of norethisterone
enantate could continue, and that it could be intro-
duced into family planning programmes.
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HUMAN STUDIES

A large number of clinical trials, including multi-
centre studies organized by WHO, have been carried
out in many countries with both DMPA and NET-
EN. Use-effectiveness and short-term side-effects of
both compounds have been studied repeatedly. How-
ever, data are just becoming available on long-term
sequelae among women using DMPA, and studies are
only now being undertaken on the potential long-term
effects of NET-EN.

Pharmacology
The two steroid preparations have a similar mech-

anism of action in inhibiting gonadotropin produc-
tion by the pituitary gland, which thus prevents
ovulation (5); however, they do show certain phar-
macological differences. NET-EN is prepared in an
oily solution and, after injection, a number of factors
affect its uptake and bioavailability (6), including the
necessity for it to be hydrolysed to the biologically
active steroid norethisterone (NET). In contrast,
DMPA is formulated as a microcrystalline suspension
of known particle size and the medroxyprogesterone
acetate (MPA) released into the circulation is itself
biologically active.
The differences in formulation are reflected in the

levels of steroid found in the blood. After injection of
NET-EN, the blood level of NET increases rapidly
and reaches a peak within 5 days. With DMPA, the
peak level is lower, and is usually reached after about
10 days. After reaching the peak level, the concen-
tration of NET in the blood declines rapidly and is
usually undetectable by about 70 days after injection,
although this period may vary between 50 and 120
days (7). Levels ofMPA decline more slowly, and can
be measured throughout the 3-month injection
interval; it is sometimes detectable 200 days or more
after a single injection (8- 10). There is a wide vari-
ation among women in the rate of metabolism of the
two steroids.

The marked difference in the pattern of blood
levels of NET and MPA has an important effect on
the inhibition of ovulation. The persistence of MPA
in the blood beyond the 90-day injection interval
ensures inhibition of ovulation and accounts for the
high efficacy of the compound. It would appear, how-
ever, that inhibition of ovulation can be achieved with
doses of DMPA of less than 150 mg (10) and WHO is
embarking on a use-effectiveness study of a 100-mg
dose. The more rapid disappearance of NET from the
circulation leads to a shorter period of ovulation in-
hibition. About 250/o of women injected with noreth-
isterone enantate will ovulate within the first 60 days
after injection and by 90 days about 6007o will have
ovulated (11, 12).

Effectiveness

For both DMPA and NET-EN the continuation
rates have been found to vary markedly among differ-
ent populations, ranging from 1507o to nearly 9007o at I
year (13). Pregnancy rates (method failures) have
been consistently low with DMPA-less than I preg-
nancy per 100 woman-years of use. The pregnancy
rate reported with NET-EN has varied according to
the interval between injections. A dose of 200 mg
every 12 weeks resulted in a pregnancy rate considered
to be unacceptably high (3.6 per 100 woman-years) in
one clinical trial undertaken by WHO, and the trial
was discontinued (13). A more recent WHO multi-
centre clinical trial tested a schedule of 200 mg every 8
weeks for the first 4 injections, and every 12 weeks
thereafter. The cumulative pregnancy rate was less
than I per 100 woman-years at 12 months and 1.6 at
18 months. A more frequent administration of NET-
EN in the same trial-every 8 weeks throughout its
use-resulted in a pregnancy rate of less than 1 per
100 woman-years at 18 months (14). WHO is
currently supporting field trials in five countries
(Bangladesh, India, Pakistan, Philippines, Tunisia)
for the further evaluation of DMPA and NET-EN
under usual family planning clinic conditions.
The most frequent reason for discontinuation of

both DMPA and NET-EN, as well as the most fre-
quently reported side-effect, is the disruption of the
normal menstrual cycle that occurs in the majority of
women using these drugs. Just as individuals vary in
their willingness to tolerate bleeding disturbances,
discontinuation rates because of menstrual ab-
normality have varied among different populations.
In a recently conducted WHO multicentre clinical
trial, approximately 150%o of women using DMPA
discontinued within 12 months because of bleeding
irregularities, and another 120%o gave it up because of
amenorrhoea. With women using NET-EN, there was
a similar discontinuation rate for bleeding
irregularities (13.50o), but relatively fewer discon-
tinuations because of amenorrhoea (7-8%7o) (14).
Counselling regarding the expected bleeding distur-
bances generally resulted in a lower discontinuation
rate.

Bleeding problems

The majority of women who receive DMPA or
NET-EN experience some disruption of their normal
menstrual cycle, defined as a cycle of 26- 35 days'
duration in which bleeding/spotting lasts for 2- 8
days. Fewer than one-third of women receiving
DMPA report having any normal menstrual cycles
during the first year of use. Normal menses are
slightly more common among women using NET-
EN, with approximately half of the users reporting at
least one normal cycle during the first year (14, 15).
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Although there are no known adverse health effects
of either irregular bleeding (if not heavy or pro-
longed) or amenorrhoea, unpredictable bleeding or
spotting can be inconvenient and of concern to the
woman, and heavy or prolonged bleeding may lead to
depletion of iron stores.

Severe bleeding is uncommon among users of both
DMPA and NET-EN; less than I in 1000 users require
dilatation and curettage for treatment (16, 17). A
satisfactory approach to the management of pro-
longed or heavy bleeding due to injectable contracep-
tives has not yet been developed. Although estrogen
therapy has occasionally been used to attempt to stop
heavy bleeding and to normalize irregular bleeding
patterns (18) (R. Gray, personal communication,
1981), no studies have adequately examined its
usefulness in treating bleeding problems associated
with progestogen-only contraception.

Little is known about the basic mechanisms of
bleeding disturbances, especially those related to
steroidal contraception (19). Neither the blood level
of the progestogen nor the endometrial morphology
appear to be related to the bleeding patterns. Further
study of bleeding mechanisms, on a cellular and
molecular level, is necessary in order to develop effec-
tive approaches to the prevention and management of
bleeding disturbances and amenorrhoea.

Metabolic effects

Oral hormonal contraceptives have been associated
with a variety of metabolic effects as evidenced by
changes in coagulation and fibrinolytic factors, plate-
let function, carbohydrate and lipid metabolism, and
liver, renal, and thyroid function. In most instances
these effects have been considered to be a conse-
quence of the estrogen component. This has been
borne out by observations that DMPA has little or no
effect on these functions (20-24) except in the case
of carbohydrate and lipid metabolism. Fewer data
have been published on the metabolic effects of nor-
ethisterone enantate but it appears not to affect most
biochemical functions (25, 26).
Concern has recently been expressed regarding the

effect of progestogens on lipid metabolism and trans-
port (27, 28). All currently used synthetic proges-
togens decrease circulating levels of high-density
lipoprotein (HDL) cholesterol, which is one of the
few metabolic changes that can be linked to an
increase in the incidence and severity of cardio-
vascular disease, particularly ischaemic heart disease
(29). Both published and unpublished data (30)
(M. H. Briggs and K. Fotherby, personal communi-
cations, 1981) indicate that both DMPA and NET-
EN lead to a decrease in HDL-cholesterol. However,
DMPA, given at the higher dosages used in post-
menopausal replacement therapy, has considerably

less effect on HDL-cholesterol than do the two other
synthetic progestogens, levonorgestrel and noreth-
isterone acetate (31, 32).
Carbohydrate metabolism is also affected by syn-

thetic progestogens. DMPA has been shown by some
workers to raise fasting blood glucose and insulin
levels and to cause an increased response of both
glucose and insulin to a glucose load in comparison
with pre-treatment levels (33, 34). Several other
studies, however, have failed to show these changes
(35 -37). There is also little evidence of substantive
changes in carbohydrate metabolism after NET-EN
administration (25, 38) (K. Fotherby, personal com-
munication, 1981).
Although adrenal suppression has been observed

when DMPA has been administered in high doses for
the treatment of cancer (39) or precocious puberty
(40), adrenal insufficiency has not been reported
during contraceptive usage. One study, in which the
two steroids were compared at contraceptive dosages,
showed no change in the circadian rhythm of plasma
cortisol or in its reponse to synthetic ACTH with
either preparation (41). These findings have recently
been confirmed for DMPA; although some sup-
pression of circulating levels of cortisol was observed,
there was no change in circadian rhythm or in the
functional capacity of the adrenal glands (42, 43).
Most investigators have found little or no effect of

DMPA or NET-EN on liver function (22, 35, 44, 45),
but the evidence from the various studies is conflict-
ing. In one study, DMPA produced no significant
change in aspartate aminotransferase, alkaline phos-
phatase, lactic dehydrogenase, bilirubin, or bromo-
sulphthalein (BSP) retention (45), while another
study showed some increase in the aminotransferases
(46) and a third found no change in the aminotrans-
ferases but increased BSP retention (24). It appears
that hepatic function is not adversely affected by the
two injectable contraceptives, and in fact, primary
biliary cirrhosis and chronic active hepatitis have been
shown to respond to therapy with DMPA (47). More-
over, in subjects with an active parasitic infestation
with the liver fluke (Opisthorchis viverrini), DMPA
does not give rise to any deleterious effects on liver
function (48).

Neoplasia

As already mentioned, results from animal studies
have raised concern regarding the possible carcino-
genic effects of DMPA. However, the beagle studies
suffered from two major problems; the species is not
an appropriate animal model, and massive doses, up
to 200 times the human dose, were used. This has led
to the conclusion that the findings in these animals are
not applicable to women. Although epidemiological
studies in women receiving DMPA have thus far
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demonstrated no increase in the risk of developing
any type of cancer, a WHO Scientific Group con-
vened in 1977 to review neoplasia and steroid contra-
ception concluded that "that are no adequate data
from studies in women to assess whether proges-
togens used as contraceptives in the form of proges-
togen-only pills or as injections have any effect on the
risk of neoplasia" (49).
At least five studies in human subjects have exam-

ined the relationship between DMPA and breast
cancer (50). In the two studies that included a com-
parison group of women who did not receive the drug,
there was no evidence of an increase in breast cancer
among women using DMPA.

Studies conducted to examine the risk of cervical
neoplasia among DMPA users have suffered from a
variety of methodological problems; however, they
have not demonstrated an increased risk of invasive
carcinoma of the cervix (49). In many countries,
including the USA, endometrial carcinoma is one of
the few indications for which DMPA is approved for
use. However, because of the findings in monkey
studies, a study was conducted in Chiang Mai, Thai-
land, in which women admitted to the hospital for
endometrial carcinoma were questioned regarding
previous DMPA use. Although 16 of the 27 women
came from areas where DMPA was widely used, none
reported previous use of DMPA (51). Two series of
endometrial biopsies among women who had used
DMPA for at least 3 years failed to reveal any malig-
nancy (52, 53).
However, because of the lack of well controlled

trials and the long latent period of some cancers, it is
important to continue to monitor the possible devel-
opment of neoplasms among women who have used
DMPA or NET-EN, especially those who used them
many years ago. Therefore, WHO is currently
conducting a multinational case-control study to
examine the relationship between steroid contra-
ceptives and the risk of selected neoplasms, including
carcinoma of the breast, cervix, endometrium, ovary,
and hepatobiliary system.

Return offertility
Following cessation of DMPA administration,

MPA appears to remain in the circulation and to
inhibit ovulation for several months. A large study
conducted in Thailand showed that women discon-
tinuing its use had a median delay of 5.5 months
before becoming pregnant. The delay was somewhat
less for both IUD and oral contraceptive users (4.5
and 3.5 months, respectively). However, after two
years, more than 90%o of previous DMPA users had
become pregnant, and no significant differences were
observed in comparison with IUD or oral contracep-
tive users, suggesting that DMPA does not cause

permanent infertility (54, 55). As yet, only one study
has examined the return of fertility following discon-
tinuation of NET-EN (56). Although the results of
this study are difficult to interpret, it showed that of
55 women who were followed for 6 months after dis-
continuing NET-EN, and not using any other contra-
ceptive method, 14 became pregnant.

Effects on progeny

In utero exposure. No studies have systematically
followed the health and development of a large
number of infants exposed in utero to DMPA or
NET-EN as a result of contraceptive failure or the
inadvertent initiation of contraception in a woman
with undiagnosed pregnancy. Because this form of
contraceptive exposure is infrequent and the potenti-
ally hazardous outcomes, such as congenital abnor-
malities, are uncommon, it is difficult to identify a
sufficiently large sample of infants for proper inves-
tigation. Most information on the effects of proges-
togens on fetal development and infant health is
derived from studies of oral contraceptive failures or
of progestogens used as hormonal pregnancy tests or
as treatment for threatened abortion and premature
labour. These studies have major methodological
problems and can only, at best, provide indirect
evidence on in utero exposure associated with long-
acting injectable contraceptives. There have been 3
reported cases of clitoral enlargement among
daughters of women who received MPA during the
first trimester (57).
A large number of studies have been extensively

reviewed and the results appear to be inconsistent
(57-59). However, it is clear that any teratogenic
hazard associated with in utero exposure to proges-
togens is small, and the more reliable investigations
suggest either no risk or an approximately 2-fold
increase in the risk of some abnormalities such as
cardiovascular defects, associated with a variety of
contraceptive and non-contraceptive exposures.
Thus, since pregnancies with long-acting injectables
are uncommon, the disorders infrequent, and any
potential teratogenic risk small, this is not likely to be
a major public health problem. Moreover, if proper
precautions are observed and drug treatment is
initiated during the first five days of the menstrual
cycle or before the return of postpartum fertility,
inadvertent exposures of pregnant women and
method failures should be rare.

Exposure of breast-fed infants. DMPA does not
appear to have any deleterious effects on the quantity
or nutritive value of breast milk. In fact, some studies
have suggested an increase in the quantity of breast
milk with use of DMPA (58), and a well controlled
study currently being conducted by WHO has indi-
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cated that there is no decrease in volume of breast
milk.

Medroxyprogesterone acetate (MPA) is present in
breast milk in approximately the same concentration
as in the mother's serum (60, 68). A recent study (68)
has shown that the level of NET-EN in breast milk is
in the order of 3 /Lg/litre one week after injection
while by 8 weeks it is usually undetectable. With
DMPA, the level of MPA at one week is approxi-
mately 7.7 tzg/litre, decreasing to 0.8 ptg/litre at 8
weeks, and is still measurable at 12 weeks. This would
give an estimate of total exposure of the infant of
approximately 0.2% of the maternal dose of DMPA
over the 3-month injection interval and 0.05% of the
maternal dose of NET-EN over the 2-month interval.
For DMPA, this agrees with previous estimates of less
than 0.5% over the 3-month period of exposure (58,
61). Studies now in progress have indicated that
MPA, NET, and levonorgestrel are absorbed through
the gut of infant monkeys (J. Hearn and E. D. B.
Johansson, personal communications, 1982). The
binding characteristics of these three steroids to pro-
gesterone receptors and circulating binding proteins
are quite different but it is unlikely that the small
amounts absorbed represent a potential risk to the
infant (69). It should be noted that the quantity of
steroid received by the infant is considerably less than
the amount of estrogen to which children bottle-fed
with cow's milk are exposed (R. Short, personal com-
munication, 1982). In a study in human subjects (62),
the measurement of NET was undertaken on plasma
samples from four breast-fed infants 2- 5 days after
injection of NET-EN. NET could not be detected
using an assay system with a limit of detectability of
0.05 Ag/litre.

Since there is no information on the possible effects
of progestogens on maturation of hypothalamic and
liver function in the neonate, it has been recom-
mended that infants should not be exposed to these
steroids during the first 6 weeks post-partum. The
effects of DMPA on the breast-fed infant have been
studied only up to 13 years of age, during which
period growth and development appear normal (63,
64) (Upjohn Company, unpublished data, 1981).
Although one animal study has suggested a possible
effect on reproductive development (65), children
exposed to MPA via breast milk have not yet been
followed through puberty. A recent review of the
available data has suggested that the small amount of
steroid ingested by the infant through breast milk is

unlikely to give rise to adverse effects on the child's
development (69).

CONCLUSIONS

Injectable contraceptives-both DMPA and NET-
EN-offer several advantages as a method of contra-
ception, and have been shown in a number of clinical
trials to be effective in preventing pregnancy and
acceptable to many women. Although animal data
have raised concern about the safety and long-term
side-effects of DMPA and NET-EN, certain animal
models and the doses used appear not to be appro-
priate for studying human effects of these steroids.
Extensive clinical and epidemiological studies among
women using these drugs have thus far demonstrated
no life-threatening side-effects.
The most common side-effect is the disturbance of

normal menstrual cycles, which occurs in the majority
of women using injectable contraception, and is the
primary reason for its discontinuation. Women fre-
quently report irregular bleeding, spotting, and
amenorrhoea, but heavy or prolonged bleeding is
uncommon.

Studies thus far have not shown any serious short-
or long-term effects of DMPA or NET-EN. How-
ever, both DMPA and NET-EN have been used for a
relatively short time, and the potential long-term
effects (over more than 15 years) are not yet known.
With regard to metabolic effects, research should

continue on the effects and physiological conse-
quences of long-term use of DMPA and NET-EN on
carbohydrate and lipid metabolism. In addition,
further research is needed regarding the long-term
risk of neoplasia among women using DMPA or
NET-EN. Finally, the effects on the later develop-
ment of infants who are exposed to DMPA or NET-
EN in utero or through breast milk are not known.
Research should continue in these areas.

In summary, DMPA and NET-EN appear to be
acceptable methods of fertility regulation. Clinical
evidence from more than 15 years of use as contracep-
tive agents shows no additional and possibly fewer
adverse effects than are found with other hormonal
methods of contraception. The particular advantages
of DMPA and NET-EN as highly effective, long-
lasting and reversible contraceptives make them
important as options for women desiring a method of
fertility regulation.
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Annex I

CONSIDERATIONS FOR ADMINISTERING DMPA OR NET-EN AS A CONTRACEPTIVE

Each woman, preferably with her partner, should
be informed of the various contraceptive methods
available and the risks and benefits of each method
should be clearly explained. The final choice of
method should be hers. Both DMPA and NET-EN
are effective methods of contraception and if she
should choose either of these, the common side-
effects should be explained to her. These are:
- irregular bleeding and spotting, sometimes

prolonged
- amenorrhoea
- delay in becoming pregnant after discontinu-

ing DMPA of approximately 8 months after the last
injection.

Less common side-effects include headache and
weight gain.
Women with problems that represent contraindi-

cations to either DMPA or NET-EN should be
given other methods of contraception. Women in
situations that present special problems for the use
of DMPA or NET-EN should seek counsel from
trained medical personnel.

Contraindications for use are as follows:
- cancer of the breast or an undiagnosed breast

lump
- all genital cancers (except as treatment for

endometrial cancer)
- undiagnosed abnormal uterine bleeding
- suspected pregnancy

Special problems that require medical assistance
and advice from a physician or other trained
medical supervisor are as follows:
- abnormal liver function or recent history of

liver disease
- history or evidence of cardiovascular disease
- diabetes mellitus or history of gestational dia-

betes
- age over 40 years

- congenital hyperlipidaemia
As subsequent fertility has not been studied follow-

ing the use of either DMPA or NET-EN, nulliparous
women who wish to have children at a later time might
be advised to use other methods.
The woman should be given her first injection of

DMPA or NET-EN within the first 5 days of menses,
to ensure that she is not pregnant when receiving the
drug, and to maximize the contraceptive efficacy
during the first month. Subsequent injections of
DMPA (150 mg) should be given at 3-monthly intef-
vals. NET-EN should be administered in 200 mg
doses at 8-weekly intervals for the first 6 months of
use, then at intervals of between 8 and 12 weeks. A
slightly lower pregnancy rate has been observed with
8-weekly intervals, but this is accompanied by a
slightly higher rate of discontinuation because of
bleeding abnormalities.
Women who do not propose to breast-feed their

infant can receive either DMPA or NET-EN immedi-
ately post-partum, whereas women who are breast-
feeding should not receive either of these contracep-
tives until at least 6 weeks post-partum.
At the time of each injection, the woman should be

asked about medical problems occurring since the last
injection. Women with heavy or prolonged bleeding
should be evaluated for anaemia and for other patho-
logical causes of bleeding, and should receive the
appropriate therapy. Women with prolonged
amenorrhoea, especially during the first year of use,
should be tested for possible pregnancy.

Ideally, annual pelvic and breast examinations
should be undertaken. A woman who develops any of
the contraindications listed above should not be given
further injections of DMPA or NET-EN, but another
method of non-hormonal contraception should be
offered.
More detailed guidelines for the use of DMPA and

NET-EN, including recommended treatment for side-
effects, have been published by WHO (66).
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Toxicology Review Panel

M. Briggs, Deakin University, Belmont, Victoria,
Australia

C. Berry, Department of Pathology, London Hos-
pital Medical College, London, England

R. L. Dixon, Laboratory of Reproductive and Devel-
opmental Toxicology, National Institute of En-
vironmental Health Sciences, Research Triangle
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J. E. Jirasek, Institute for Care of Mother and Child,
Prague-Podoli, Czechoslovakia
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A. Costa e Forti, Endocrinologia e Diabetes, Forta-
leza, Ceara, Brazil

M. C. E. Gwee, Department of Pharmacology,
Faculty of Medicine, University of Singapore,
Singapore
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G. W. Duncan, Scientific Liaison Unit
P. C. Schwallie, Fertility Research Unit
R. G. Carlson, Toxicology Unit
J. R. Assenzo, Biostatistics and Information Science

Unit

Schering AG, Berlin (West):
G. Schuppler, Department of Experimental Toxi-

cology
B. Muhe, Department of Endocrinology
U. Lachnit-Fixson, Department of Clinical Endo-

crinology

Representatives of the Steering Committee of the
WHO Task Force on Long-Acting Agents for
Fertility Regulation and other invited experts

E. Diczfalusy, Reproductive Endocrinology Research
Unit, Karolinska Institute, Stockholm, Sweden
(Chairman)

Suporn Koetsawang, Family Planning Research
Unit, Department of Obstretrics and Gynaecology,
Siriraj Hospital, Bangkok, Thailand

K. Fotherby, Department of Steroid Biochemistry,
Royal Postgraduate Medical School, Hammer-
smith Hospital, London, England

R. Gray, Department of Population Dynamics,
Johns Hopkins University, School of Hygiene and
Public Health, Baltimore, MD, USA

I. S. Fraser, Department of Obstetrics and Gynaeco-
logy, University of Sydney, Sydney, New South
Wales, Australia

B. N. Saxena, Deputy Director General, Indian
Council of Medical Research, Ansari Nagar, New
Delhi, India

M. Toppozada, Department of Obstetrics and Gynae-
cology, Shatby Maternity Hospital, University of
Alexandria, Alexandria, Egypt

WHO Secretariat
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S. Holck, Medical Officer, Special Programme of
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