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SECTION I ~ RESEARCH PROTOCOL

.

i. Title: Reproductive Bndocrinology in Relation to

° 2.

3.

i
.

Contraceptive Safety in Bangladesh.

Principal Investigator: Brian Seaton

Co-Investigators: James F. Phillips & Pierre Claquin
Starting date: June 1981

Completion date: December 1982

Total direct cost: June - December 1981 $153,837

Jan. - December 1982 $ 91,396
Total: § 245,233

Incremental cost: June - December 1981 $ 48,329
Jan. - December 1982 . § 57,626

Total: § 105,945

Scientific Program Head:

This protocol has been approved by, the Community Services Research
Working Group,‘as-deserihed in Dr, MM, Rahamants attached letter,

*Signature of Scientific Program Head: //?{/ 5’2/’“\\;?f““‘
L 22 Jsis)

*This signature implies that the Scientific Program Head takes rgsponsibility
for the planning, execution and budget for this particular proposal.

Abstract Summary:

The introduction of modern, western, hormonal contraceptives into the
jess-developed countries, and particularly the poorer rural areas of those
countries, raises certain qeustions about the interactions between
contracepitve use and chronic ilil-health (particularly malnutrition and
diarrhoea) and the consequences of those interactions in terms of the
cffectiveness and safety of contraceptive use.

RN

)




10.

1

This protocol provides an integrated
and epidemioclogy aspects of
comparative endocrinology o

health status is low (by weste

e)

the study of the clinical
e and the
ose general

program for
~effects of contraceptive us
£ contraceptive use by women vh
n standards).

the side

Reviews:

a) Ethical Review Committee:
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International Centre
for Diarrhoeal Disease Research, Bangladesh
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FROM

SUBJECT

Menorandum

Dr. Stan D' Souza e
Program Head, CSRWG é??;/’ f

M. Majibur Rahaman /’f A./t - DATE 1.5
Program Head, NWG ¢>7 ' 1.5.198

Protocol entitled “"Reproductive Endocrinclogy in Relation to
Contraceptive Safety in Bangladesh By Dr. B. Seaton and other
7

The above protocol was discussed during the absence of both
you and Dr. Greemough. &A& you may notice from the minutes
of the meeting that the Working Group gave an approval to
the protccol in principle. It was realised that the protocol
had been extensively reviewed at eariler meetings including the
one where W.H. Mosley was also present. The suggestiocns made
are reportedly incorpoxated in the protocol.

not
The group felt that this approval did include financial
commitments as the fund requested was considerable and that
this should be decided by the Program Head and the Director.

The possibility of persuing outside financing was also discussed
and the P.I. was strongly advised to go ahead to locok for a
sultable agency.

MMR:0k

C.C3 Dr. %.B. Greenocugh
Dr. B. Seaton
Mr., Shafiegul Islam



- gummary of Ethical Issues for Ethical Reyiew Compittee

It is rapidly Becoming widely accepted that studies on the effectiveness

and safety of hormonal contraceptives may not give an accurate indication

of the consequences of contraceptive use by women in the 1e§sTdevelopeq
countries where the general health status is much lower, Similarly animal
models can provide only limited information which is directly relevant, Hence
the need to conduct research directly amongst the population of acceptors

and potential acceptors,

Since the ICDDR,R has been at the forefront of developing non-invasive
methods for studying reproductive endocrinology the proposed studies do
not involve any risks to the patients other than those associated with
contraceptive use. No subjects will be requested to accept contraceptives
solely for the purpose of the research program; only those subjects who
are voluntarily accepting contraceptives for the purpose of regulating
their fertility will Be studied,

This protocol, together with its sister protocol "The Commmity Health Services
Project, Matlab'' provides a comprehensive system of patient monitoring and
referral to competent paramedics, physicians and family-planning specialists

to ensure that any undesirable side-effects ape quickly detected and effectively
managed. . :

All subjects will be identified by a code number. The link between the code-number
and the patient identity will be kept separately from the data and will be
accessible only to the senior investigators and the field-workers responsible

for day-to-day patient care on an individual basis.

Since there is no risk to the subjects, and all subjects will benefit from
cioser medical attention, a consent form will not usually be required. However,
where a study involves 2 degree of inconvenience to the subject (eg. the
necessity to collect samples regularly or to attend a centre for anthropometric
measurements) informed consent will be obtained using the attached form, All
subjects will be kept fully informed of the nature and purpose of the study
and all questions will be answered except in the compliance study where subjects
will not bte informed that we are monitoring their compliance since this would
necessarily prejudice the results of the study. Permission for the witholding
of information in this. way has been given previously by the ERC (vide the
memorandum dated 4-10-79, 15«<11-79, 30«11-79 and 6+12.79,

The interviews required will consist if simple clinical and menstrual histories
and will not normally take more than 2-5 minutes.

The individual will benefit from closer medical attention and the community will
benefit from safer and more effective contraceptive programmes.
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Medical histories (including records of hospitalisation, where
appropriate} will be required from all subjects, Selected subjects
for certain studies will give saliva and usine samples. Occasionally
blood samples may be recuired; vhere necessary these will be obtained
by venepuncture in the usual way By & physician or suitably trained
paramedic,
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1) Objectives |
This protocol addresses the need to monitor and evaluate

safety issues in the "Community Health Seryices Project,
Matlab" (protocol no, 80042), :

The objective of this protocol is to provide Both clinical

and technical (i,e physiological and endocrinological)
evaluations of the consequences of contraceptive use in
Bangladeshi women in order to minimise the risks of undesirahle
side-effects associated with contraceptive use and thereby to
improve the safety, acceptability and effectiveness of

Family Planning programs,

2) ~Background .

In Bangladesh as in many other less-developed countries, the
interrelated. problems of high birth-rate, over-population,
malnutrition, chronic iliness (particularly diarrhoeal

diseases) and high morbidity/mortality are widespread causing

a great deal of misery and impeding the development of the
nation, The casual relationships between ‘the various factors .
is still a matter of controversy (1), for example--does high
birth-rate inevitably lead to high mortality or does high

mortality inevitably lead to high birth rate? Examination

of demographic trends in other societies produces conflicting
theories: for many years it was commonly heid that a decline

in mortality was an essential prerequisite for a decline in
birth-rate (2)}. However, more recent studies, including data
emerging from the Matlab MCH-FP program (3) have shown that there
can be a substantial decline in birth-rate which is not only not
preceded by a drop in mortality, but is not even accompanied
by a drop in mortality,

What is becoming widely accepted is the hypotheses that the
various factors need to be tackled simultaneously in an integrated
program in order to optimise the effectiveness of the various
interventions (4).

Thus, studies on the physiology and endocrinology of the interactions
between hormonal contraceptive use and diarrhoeal diseases and mal-
nutrition are very appropriate and relevant within the overall mandate
of the ICDDR,B.
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Modern contraceptives,whether they be oral contraceptives (0Cs),

injectable contraceptives such as depo-medroxcy progesterone

acetate (DMPA] or intrauterine devices (IUDS) have all be?n based

on an understanding of reproductive physiology and endocrinology

derived from research on women in the developed countries,

particularly of Europe and the USA, Furthermore, the_mode of

action of the contraceptives has heen optimised to suit the
physialogical characteristics and socio-cultural norms of'those

women, For example: a typical western woman has a reproductive
life-span of approximately 33 years during which time she would
typically Rave 3 pregnancies of 9 months duration, each followed-

by a,short period of amenorrhoea of approximately 2 months duration.
Thus, out of 33 years all but 33 months are spent in regular menstrual
cycles, It iIs therefore hardly surprising that the menstrual cycle

Has come to be regarded as the “mormal™ endocrinological state for women

with pregnancy occuring as an occagional “interruption” (5). The
typical Bangladeshi women, however, has a birth interval of 36 months
composed of 2 monthis gestation, 18 months of lactational amenorrhoea

and only 9 months of recurring menstruation, often of irregular cycle
length (6), Thus a Bangladeshi women typically spends only 25% of her
reproductive life in recurring menstruation in contrast to a western

- woman who typically spends more than 90% of her reproductive life in

- menstruation, It is interesting to note that throughout the animal
kingdom very few species in their natural enviromment exhibit extended
periods of regularly recurring estrous, In most species the female

is either pregnant or in lactational/seasonal anestrous, It can
therefore e argued that regulariy recurring estrous/menstruvation is,
in fact an artefact of domestication/ developed-cultures and that in
evolutionary terms the primary and normal function of female reproductive
endocrinology is the maintenance of pregnancy and lactational amenorrhoeas

and that it is recurring estrous/menstruation which is the “interruption"
of the normal pattern,

This distinction has a significance beyond mére semantics in the
context of the introduction eof western contyraceptives into Bangladesh
{and similar enviromments) since it means that one must seriously consider
the endocrinclogical and related consequences of forcing a transition
from the natural reproductive pattern to an artificial one, In addition
there are the significant pharmacological implications of using potent
drugs at dose-leyvels intended for western women whose body weight is
30-50% higher and general health status considerably better than that of
Bangladeshi women, Finally there are the psychological implications

of imposing different socio-cultural norms through alien schemes of
- medication,
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“The Tssue of Safety:

ite the fact that tBepy are sepe of the-most widely and
Eggmgﬁly\ tested drngs a?rai‘iaﬁla‘ herponal contraceptives,both
IMPA and OCS, are still the centre of Intense controversy ahout their
safety (7,8]. Several factory contriliute to this controversy, not all
of them ammenaBle to scientific studyt (2) there are some groups who
ogposem forms of contraception on religious or moral grounds; :
(°1 pregnancy is a self Inflicted conditien and ahstinance from
intercourse s 100% effective at preventing pregndncy and totally
safe (3f totally unacceptalile in the majority of cases); (c; there
is a wide varlety of contraceptive methods availahle which vary
considerahly in their effectiveness, particularly those which are
self-administered (e.g, condoms, foais, 0Cs];. (3§ personal preference
is a powerful force which can, and often does, completelly - oyerride
rational evaluationi (.} pregnancy is a natural and desirable state
essential for the propogation of the species Rence, whilst temporary
‘contraception is desired Gy many, permanent contraception (e,g, by -
sterilisation which is relatively safe and free frow side<effects) is .
acceptafile ofily to those whe are sure that tfiey Bave completed their
desired families, -

Since contraceptive safety is a relative concept, the result of balancing

the Benefit and adyantages of Contraception agaimst the risks and
' disadvantages of pregnancy it is inevitable that perceptions of

contraceptive safety will be influenced by a diverse range of factors such

as (2] sociowcultural views on the rale of cHildren as economic providers
during parentts old age; (b) avallability and quality of anteand post-natal ,
healthiacare services; (c] a comprefiension of the principles of prophylactic
medlcine; (4] the effects of chronic ill-Kealth. on the pEarmacology of
contraceptive drugs, It fs clear that the contributions of the above factors
In the evaluatjon of the risk/Benefit ratio in the Bangladesh context will

Be sulistantially different to those in western societies, For example, it
has Been argued (18)tHat,. in Bangladesh, the virtual alisence of effective
ante and postwnatal carve seryices and consequent high risk of maternal
mortality completely dominates the risk/henefit in favour of contraceptive use
particularly against the background of the social risks of uncontrolled
population growth,. Whilst this view is widely accepted it does ot mean

that otlier factors, such as the effect of chronic ill-Fiealth on The
pharmacology of contraceptive use, arve Irrelevant and, in particular, it
does not mean that contraceptive programs are absolved from the moral and
ethical responsifiility to investipdte and attempt to minimise any adverse
effects due to suck factors, '

~Te Pundsmentsl Hypothesis

I

T———,

TEe fundamental Bypothesis undei'ly-::mg this protecol is that chronic ill-
fiaaltﬁ,,@artieul-ariy malnutrition and diarrBoeal disease], such as is
preyalent amongst contraceptive acceptors of low socio-économic status
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in rural Bangladesh, has a significant effect on the pharmacology of
hioimonal contraceptives which, in.turn, has a significant effect on
the risk/Genefit ratio, or safety, of contraceptive use in such
population, Hence, research in all relevant areas {clinical,
epidemiological, endocrinological is essential for the development

and smecessfol implementation of MCH-FP programme.

“prévidus Studies
A detailed review of the interrelatienships between reproductive .
endocrinology, ill<healthi and population has heen presented previously

- in a support document entitled “Reproductive Endocrinology in Ba_nglgdesh:
Thé Nutritional and DepograpBic Context®, That review is still valid
and is attachied as Appendix A as part of this protocol.

There have Been very few systematic studies on the effects of ;gglnut.rition

on contraceptive use, Recent data from research in India (B¢u

show tBat nutritional status, as assessed by anthropometric neas&rements R
inflnences the phammokinetics of the systematic steroids used in oral
contraceptives, However, even in those studies the average mid-arm skin-fold
thickness was 15,2 9, as comgpared to11mm in a group of poor women

in Nandepara (a village on the ontskirts of Daccal, In the Indian studies
only two women hiad pid<arm skin-fold thickness of less than 10 ms and in
eacli case their pliarmokinetics were dramatically different to the remainder
of the group, . :

The predecassor to this protocol, a protocol entitled “Endocrinological
Pactots in relation to;Reproduction in Bangladesh™ (78+008) studied the
leyels of progesterone; LH, FSH, N-acetyl<BjD-glucosaminidase and glucose
throughiout the menstrual cycles of women of 1ow cocio-economic status in
Nandepara, . The data from tRat study fiave Geen very -encouragihg and
entdrely consistent with the fundamental hypothesis, The studies on

~ salivary glucose.and N-acetyl<K;D~glucosaminidase have Indicated that,
wiile these substances show some variations during the menstrual cycle,
the patterns of variations are not sufficiently consistent to perxmit a
-z(‘:ii‘;ldgg estimation of the time of ovulation as has been previously suggested
& ] S

‘The hormonal data frem the study indicate that approximately 70% of the:
menstrual cyclées had hoimonal patterns whick were “abnormal® by comparison
with the “normal™ pattern for western wemen {e,g, 13,14), At present the
data are insufficient to demonstrate a clear casual relationship between
chionic ill-health and abnormal endocrinology but they are more than
adegpate to indicate that the Rypothesisiis valid and merits further
investigation, Of particular interest is the observation that abnormally
low progestercne levels frequently occur in the later part of the cycle and
are indjcative of luteal insufficiency or anovulation. In the former case,
conception (1.e, fertilisation of the ovim would occur]hunt, even if
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i tation took place, there wpuld be inadequate priming of _
:ﬁglzzerus to Sustzin p;egnancy~and an early spontancous aBiortion
would occur. Since the bleeding associated with such an abortion
may occur only a short time after the normal period were due it might
not be recognised as an abortion but thought to be a delayed and
abnormally heavy menstruation.

Previous studies (15,16) have indicated a high incidence of fetal
wastage in the second month of pregnancy. However, the pregnancy
detection method and the frequency of sampling (1 month} used in that
study would not permit identification of pregnancy at a yery early stage
(i.e. within 7-10 days of conception) and hence would not identify fetal
wastage associated with only slightly delayed menstruation).

Studies on this phenomenon are important for several reasons (1) a high

_incidence of very early fetal wastage could explain the relatively

low fecundity of Bangladeshi women; (2) such occurrences have to be taken
into account in interpreting menstrual cycle data; (3) if the probability
of luteal insufficiency were critically dependent on health-status it
could explain seasonal variations in fecundity; (4} such factors would
have to be taken into account when evaluating return-to-fertility data.
following discontinuation of contraceptives; (5) it may explain the
usually high incidence of hydatiform role in Bangladeshi women,

There have been few, if any, studies on the effects of chronic ill-health

on reproductive endocrinology and the .pjjarmacology of hormonal contraceptives
in the developed countries, This is probably due to the fact that such
studies would be unethical there since they would necessitate the induction
oT perpetuation of chronic malnutrition in study subjects. In the less-
developed countries few institutions have the technical capability or
operational capacity to undertake such research,

An_ Integrated Approsch to Contraceptive Safety in Less-Developed Countries

Contraceptive safety research can be conveniently divided into two broad
areas: (1) clinical and epidemiological studies; (2) endocrinological

and contraceptive technology studies, Clinical and epidemiological studies
seek to identify the condifions and syndromes which occur as side-effects .
to contraceptive use, to determine their frequency and to assess their
morhidity and mortality risk. Endocriological and contraceptive technology
studies seek to identify the causal relationships Between contraceptive

use and its side-effects in order to improve the technologies to mitigate

or eliminate the side-effects, or to devise criteria whereby patients who are

"specially succeptible to side-effects can be simply identified in order -
‘that appropriate measures may be taken. Whilst these two areas of research

can be, and often are, undertaken separately they are clearly complementary

.and it is therefore mutually beneficial if both areas are studied jointly

in an integrated program. The ICDDR,B has substantial relative advantage to
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yndertake such research since jt is not only located in a less developed
country and Ras expartise in malnptrition and diarrhoeal disease (two of
the mest commen causes 6f chronic {11-health likely to affect contraceptive
- nge) but it also has the techrnical capability and opergtional capacity

to undertake Tesesrch in Bﬁtﬁ.tﬁs'clinicalfepidemiolpgzcai and endocrinological
ATEAS = : .

"geﬂtral'§éf?§g$s‘agd"kntirlaxf"Sfudie§

Many of the relevant- questions in contraceptive safety can be approached
as discrete studies, both in the clinical/epidemiological area and the
endocrinological area provided that they are adequately integrate@ into an
overall program. In particular the various discrete studies require a
common data base of demographic, climical, socio-economic and nutritional
information on contraceptive users and an appropriate control group, plus
a laboratory capacity to perform the relevant endocrinological and bioghemlcal
determinations. Furthermore, even in the absence of specific studies in
contraceptive safety such services are desirable, if not mandatory, On
ethical grounds to provide clinical monitoring and diagnostic services for
contraceptive acceptors so that emergent safety issues ¢an be guickly
jdentified and appropriate responses made.

In order to ensure proper integration of the discrete studies, in particular
the continuity and standardisation of data collection, data processing and
endocrinological diagnostic services, this protocol is structured as
providing central services for data collection and processing and
endocrinological and biochemical determinations, around which ancillary
studies are attached, not as independent entities but as a group of modules
which together make an integrated prograsm. These ancillary studies will

not necessarily be undertaken simultaneously and other ancillary studies may
be integrated into the program 3s necessary.

The following ancillary studies are proposed as relevant to the overall
cbjectives of the protocol:

1) Incidence of side-effects in contraceptive acceptors. This study will

be an on-going evaluation of the epidemiology of side-effects in contraceptive

users for both scientific and ethical reasons. Special attention will be

given to monitoring the incidence of side-effects in DMPA acceptors.

DMPA still has only the status of an experimental drug in Bangladesh and may

~ therefOre only be used under the direction of a physician for research purposes.
A particularly pertinent review of the safety issues related to DMPA has

been made by Rosenfield § Maine and is attached as Appendix B to this

protocol. The review particularly indicates that morbidity end mortality

risks due to cancer and the risks of induced infertility are exceedingly

low, if not zero. Thus, it has to be recognised that the relatively small

number of DMPA acceptors within the Matlab MCH-FP (approximately 2,500

acceptors) may be too small to permit any statistically significant

conclusions to be made (McDaniel was unable to find any significant evidence



for IMPA-induced endopetrial cancer in 86,000 wopen oyer 13 years
‘of use], * Neyertheless, DMPA acceptors will be closely monitored for
.the incidence of sidexeffects, WBoth.-major and minor,

2) Incidence of side-effects in non-contraceptive acceptors, This
study-will effectively provide case«controlled data for the previous

- study, It is tacitly assuped that the side-effects CO@plained of by
contraceptive users are actually related to contraceptive use. In fact
there is reason to believe that the same complaints are common in non-
acceptors and that, as mentioned previously, contraceptive use may only
heighten the acceptors' awareness of them. This study will examine the
incidence of suck complaints in non-dcceptors.

3] Consequences of nonwuse of contraceptives, The non~-use of contraceptives
. exposes the persons concerned to risk: of pregnancy and, hence, to risk of
maternal morbidity and mortality, The degree of risk is clearly an
iwportant consideration in evaluating the ovérall risk/benefit ratio of
contraceptoye use, Thisx study will evaluate the morbidity and mortality
Tate of pregnancy, -

4]  Oral contraceptive coppliance, "Une of the major problems of oral
contraceptiye use, even in the deyeloped countries, is forgetfullness'in
taking the pill regularly, Literate women who fully understand the
principles of prophylactic wedicine are highly motivated to take the oral
- contraceptive regnlarly and well-designed markings on the packet can provide
- & yaluable aide<vemoire to guard against inadvertant omissions, Illiterate,
unedbcated womeén may not only be less highly motivated but may also be unable
to utilise ajde-memoires on the packet, Such women are expected to have a
high rate of ompissiens (nonscompliance) which may not only increase the
risk of method failure but may also increase the incidence of side~effects.
This study will examine the level of non-cempliance among OC acceptors and
investigate correlations with the level of side-effects. a

5) Menstrual patterns in different socio-economic groups, It is well-
established that rural Bangladeshi women have more irregular cycles than
normal European/USA women, However, casual observations of menstrual cycles
in expatriate women living in Dacca suggests that they, too, may exhibit

greater irvegularity than is considered normal. This study will investigate
this phenomenon. -

6) Early spontaneous abortions. Data from the predecessor protocol indicate
that luteal insufficiency following ovulation may result in a relatively
high-incidence of very early gpontaneous abortions due to an inability of

the uterus to sustain the implanted conceptus in the absence of adequate
progesterone levels. ‘This would result in delayed menstruation with, perhaps,
rather greater than usual -Blood~flow but, bBecause the delay may be only

days, rather than weeks, it would not he recognised that there had
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been a fetal loss, The obseryation (17) that the %ncidgncekof
hydatiforn mede is 10 times Fiigher in this population than in
western populations is also tonsistent with this phencmenum.
This study- will investigate this phenomenum,

71 The Endocrinoiogy of the Menstrual Cycle, The predecessor

protocel investigated the endocrinolegy and demonstrated that the
hormonal patterns were sulistantially- different from the normal patterns
observed In western women, This stody will forther investigate this
phenomenum and, in particular, try to establish the correlations,if any,
of hormonal patterns with. chronic ill<health, :

8] Pharmokinetics of DMPA, This study will investigate the effects of
chronic {1l-health on the pharmokinetics of DMPA,.

In-all of the above ancillary studies nutritional status, as assessed hy
anthropometric measurements and chronic illress as assessed By clinical
observations (supported by laboratory investigations where

appropriate} will Be regarded as determinants of reproductive parameters
and will be carefully monitored and controlled for in each. study,

~The Existing Service System

MCH-FP services in Matlab sre implemented in an area of 80,000 people,

‘The main hospital cowplex acts as a referal centre for the whole area,

The area is divided Into 4 blocks (designated A,R,C & D) of 20,000 people;

each hlock has i{ts own sub-.centre for activities which do not require
access to full hospital facilitfes, Each sub-centre is staffed by a Lady
Family Planning Visitor (LFPV], a Male Senior Health Assistant (MSHA} and

20 Community- Health Workers (CHWs), The abilities and responsibilities of each
may be summarised as follews:

a] vCommunity-Health Workers

CHWs are young (aged 30 apprax.) married women, with children, and have
been selected from the community in which they work, The educationallevel
in class VII or abore, At the heginning of the program (early 1978) a
6~weeks training programme was given and on-going formal training is still
provided. every 2 weeks through meetings of all the CHWs at the sub-centre.
nformal, ad-hoc training is provided through regular contact with the LFPV
and MSHA at other times. Each CHW is responsible for approximately 1000
people, The CHW's doties include; (1] documentation of demographic events
in her area, visiting every fapily 3 times each month; (2} promotion of
contraceptive use By providing information,motivation, service-delivery
and follow-up 3 times each month; (3} clinical management of diarrhceal



— -
e T —e—

3w

disease through promotion of oral rebydration therapyy (41 promotion

of tetanus toxoid immunisation for pregnant women: (51 prg@othn of

MCH activities, A particularly important role of the CHN is therreferal
of clients who are suffering from diarrhoeal disease, the side effect§ of
contraceptive use or other minor symptoms. Clients may be referred either
to the sub-centre or to the central facility as appropriate to the nature
and severity of the complaint.

v
b) Lady Family Planning Visitor

LFPVs are qualified through the 18 months courses provided by the
Covernment of Bangladesh, In addition they receive on-going, informal,
ad-hoc training from semior ICDDR,B staff, LFPVs are responsible for
1} performing menstrual regulation; (2} inserting IUDs; (3) giving )
advice on the type of contraception best-suited to the client and performing
any necessary clinical and amnestic check-ups; {4) treating minor
ailments and referring more complex cases to the cemtral hospital facility;
(5) the supervision of CHWs in the field; (6) additional advice to clients in
the field.

¢} Male Senior Health Assistant

‘ The MSHA coliaborates with the LFPV in the supervision of the CHWs in
the field and the provision of additional advice and assistance to clients.

d) Senior Clinical and Supervisory staff

In order to ensure that, in the event of side-effects occuring acceptors
have access to the best wedical care which van reasonably be provided in
the circumstances the sub-centres are backed-up by a central hospital
facility and an experienced MCH-FP physician at the Matlab centre. The usual
procedure is for clients to be referred to the central facility hy the CHW,
LFPV or MSHA but clients may, and freguently do, attend the central facility or
their own accord. The MCH-FP physician and senior supervisory staff also
visit the villages regularly to provide on-the-spot back-up to the field workers.

The central hospital facilities are well equipped and staffed under the
supervision of the MCH-FP physician, In addition to providing surgical
facilities for tubectomy. and vasectomy the clinic handies gynaecological
emergencies, the treatment of severe or unusual side-effects of contraceptive
use and provide an advisory service for clients who want more detailed
information or privacy than is available at the sub-centre,

It will be seen that the structure represents a very comprehensive scheme for
the delivery,monitoring and supervision of MCH-FP services in the area. For
convenienze the organisational structure for the monitoring of side-effects and
referal of complications is summarised in figure 1.

Rationale

Whilst there is ample evidence to indicate that chronic ill-health (malnutrition
and other conditions such as diarrhoea, hepatitis, etc.) affects the endocrinology
and physiology of reprcduction and, consequently, the risks and benefits of
contraceptive use there have been no systematic studies of such phenomena,primarily
due to the fact that it would be unethical to create or perpetuate chronic ill-
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health in western populations wheye the bulk of such. research is
undextaken,

The Introduction of western centzaceptiwe technolegy into developing
conntries such as Bangladesh whare chrenic ill<health is endenic )

thus creates safety issues to the Interrelatjon Between contraception

and ?11<fealth for which #esearch data are eltfier sparse or nonvexister‘ltg
This protocol seeks to generate thie relevant data and thereby to contribute
to the effectiveness, efficiency and safety of such contraceptive prograns.

T

‘B, “VSPECIFIC AIMS

T

e

'ﬂﬂentraT‘ﬁefvices-‘

1}

To proyide demographic/epidemiplogical, clinical and endocrinelogical

seryices as a.basic resenrce for the eyvaluation of safety issued in relation
to contraceptive use in the MCH<FP program, (In additon te their use for the
generation ef research data, Such. seryices may Be wtilised By clinicians for
the treatment of patients.]J

21

To develop improved methods of suryveillance and clinical diagnoses

appropriate to the requirement to proyide optimmm safety evaluations in
accordance with the needs and oBjectives of the program,

" Ahcillary Studies

1)
2).
3]
41
5}
6]

7]
81

To deteymine the incidence of side-effects in contraceptiye
acceptors

‘To determine the incidence of “sideweffects' (that is, conditions or

syndromes similar to tRase called side<effects in contraceptive acceptors,
in non-contraceptive acceptors,

To determine the morbidity and mortality risks of pregnancy,

Te determine thie minimum level of nonwcampliance in acceptors or

oral contraceptives,

To determine the effects of sociozéconomic status on menstrual

patterns in Bangladeshi and expatriate women,

'To determine thie incidence of early spontanegus alortions.

To study the detailed endocrinology of the menstrual cycle,
To study tHe pRarmokinetics of DMPA,

In all of the specifié aims, the correlation with. nutritional status and
the effects of chronic ill-health (eg, diarrhoeal disease, hepatitis,etc.)
will Be of priwary Importance,

C. ~METHODS OF ‘PROCEDURE

A,

N

“Central Seryices;

‘1) Admission Report, An admission report and clinical history will

te ddcumented on all new contraceptive acceptors and control-group
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' i 11 Be anplysed for

for acute conditions (eg, dfzziness] the data will he analy

repetitiye copplaints ﬁy\‘ indiyiduals, The nsual statistical procedures
(eg, life<talile analyses) will he nsed to estimate the risk of tfx.e
yarious side~effects, B ‘

2] Inéidence of “Side<Effects®™ In Noa<Contraceptive Acceptors. A group

of abont 2,500 wemen will Be selected far study. The\crii:er:.a :fox_* selection
will Be women who are eligilile for contraception (sce MCH-FP protocol] but

wlio are not -using formonal contraceptlves, (users of Barrier methods, eg. condon,
- diaphragm; way Be Included in the study]. Pregnant women will be excluded or
dropped from the study, Non<menstruating lactating wemwen will he excluded

if their yoongest child is less than 1 year old, otherwise they may be included.

Dats eyaluation will He tRe same as for tfie preyious study.

3) Morbidity and Mortality Risk of Pregnancy, In two hlocks (A § C; see MCH-
FP protocel for detailed description of the Blocks] pregnant women will be
tdentified and examined twice ( or moré frequently if indicated clinically} for
tilood-pressure, alliermun in the mrine and clinical symptoms of anemia and
toxgpia. Any other pregnancy-related cenditions will be documented. when
observed, The Tegular twiceweekly visits By the CHE will contimue, providing
additivnal opportunities for pregnancy-monitoring. At 2 wonths post-partum

an additional check-wip will Be made,’ . -

Any maternal death occurring during pregnancy ox tlie first 3 months pest-partum
will Be carefnlly eraluated to determine, as far as is possihle, the cause of
death and the prohaFility tHat it was related to the preenancy. The data will be
evaluated te give morhidjty and mortalify retes during the various stages of
pregnancy: (1st trimester, 2nd trimester, 3rd trimester and post-partum
trimester] with a Greakdown By cause if adequate data are ofitained.

41 Minimm-level of Non-Compliance, All oral-contraceptiye acceptors

will Be ~todied, TRegolar yisits are-made to all hou-ehold every tw> weeks

as part of the oneoing surveillance scheme, On each visit the finld worker

will request to see the OC pagket and will record the number of pills consumed
and the mmber remaining, The f£ield worker will mot question the client about
fier contraceptive use, Analysis of actual number of pills consumed as

compared with expected mmber will indicate the level of compliance. The
compliance data will Be linked with the side-effects data (ancillary study 1)

to examine for corrzelatiens Hetween non-compliance and incidence of side-effects.

5] Menstrual patterns in different s:aciﬁo;\écoﬁemic_ groups. A large number of



A 2N

women will Ge studied (up te 1000 If possiBle]l of all nationalities

and conditions, Subjects will be recruited from tﬁew?raveller'f-clinxc
yolunteers, ICDDR,B staff, embassy and &id personnel, etc., A simple
penstrual history will Be taken and the subjects will keep a menstrua-

diary: (appendices D«l and De2] for'the‘éuratiey of tﬁe_stu&y{‘o; as long

as possih e]; ‘The data will Ge analysed for (i) mean 1nterYal betwe?n
menstruation; (Ii] duration of menses; (iii] occurrence of 1rrggular1§ies
(spotting etc.): (%v] mean iInterval Betweén menstruation for eachwsybject and
standard deviationi (¥] distritution of intervals Betweenﬂmenstruatlons‘(311
obsexvatiens); (vi] distribution of suBject mean intervals, Subjects will

be crudely stratified into 3 socloweconomic groups on the tiasis of total
fapily income (less than Tk. 750 per month,,Tk 750 te Tk 5000 per month

and more tHan Tk, 5000 per month], Howgver, it may Be expected to be o
difficult to get relialile information on family income hence some subjectivity
in assigning sulijects te socio-economic groups is inevitable,

6) Incidence of early spontaneous abortions, Approximately 500 menstrual
c;cies’will'ﬁe studied, If early spontaneous alortions occur with a frequency
of 2% we sfiould observe 10 such octurrences, If early spontaneous abortions .
occur with a frequency of less than 2% then they can be regarded as a rare event
and the hypotliesis that euyly spontanequs aBortions occur frequently in the
population is regarded as disproved., If early spontaneous abortions occur
with a frequency of greater than 2% then an increasing number will be observed
and the estimate of the frequency will fImprove as the mmber of obseryations
‘improves, If the frequency rises akiove 20% (i.e. 100 occurences in 500
cycles] the study will Be terminated when 10Q okservations have heen
accumilated, '

Approximately 100 apparently normal non«contracepting women will be recruited for
the study. The women will Be aged Between 15 and 35, married and currently
living with their Fusbands and desiring additional children for their family.

Saliva and urine samples will Be collected weekly, as far as is possihle,

at the same time on the same day each week. A menstrual history will be
recorded By recall over the previous week, The saliva will be assayed

for progesterone (to estimate luteal activity) and the uring for BHCG (to
detect conception}], A standard latex-agglutination pregnancy test (Brepﬁrex
will alse be used aid suhjects will Be discontimued from the study when twe
consecutive latex-agglutination tests are observed,

As subijects drop out of the study, either voluntarily or due to confirmed
pregnancy, new sulijects will Be recruited until the requisite number of menstrual
cycles have heen observed.

All subjects who discontinue due to pregnancy will e followed-up to record
the pregnancy outcome, '



- 7). Endocrinology of the Menstrual Cycle. The previ:ous studr

indicated congideralile varinGildty in the endoerinology of the

menstrual cycle, Thi# continuation will endeavour te further
characterise the Formonal patterns, particulsrly LH and FSH levels

In order te evaluste the rolé of thie pituitary in the control of

tHe menstrual cycle. The subjects will Be a subegroup of t@e ‘
previous study and will Be purposefully selected on the basis of nmid-arm
skin-fold thickness, into 3 groups of 10 subjects (low group masf < 10 Bm;
meditm group 10 mm ¢ masf € 15 wm; high group 15 wm<masf). Note that,
whiilst there Is some debate as Lo whether masf is the most valid
indicator of nutritienal status, it is certainly a useful indicator and
has the advantage of Being very easy- to determine under field conditions,
Weight for Reight will also Be determined, if practicahle, as an

alternate indicator,

8) Pharmokinetics of DMPA., 15 sulijects;whe are receiving DMPA for the
first time will be purposefully selected, 5 in each of the low, medium
and high bid-arm skin-fold thickness groups as described previously,
Preference will bHe given to the selection of subjects who have never
previously used Hormonal contraceptives But, if these cannot be found
withiin & reasonable period of time, subijects who have not used any
hormonal contraceptive within the preceeding 2 years may be selected.

"Saliva samples will be collected tmmediately prior to the first

injection; 6 hours after the injection; thereafter daily for the first

weekj then twice weekly for the remainder of the month; then weekly until

- the next injection of DMPA when tlie collection regime will reset.

Subjects will be followed over 4 successive injections terminating one month
after the 4th injection,

- All samples will e assayed for DMPA; weekly samples will be assayed for
progesterone, : . :

The pharmokinetics of DMPA will Be studied using standard multi-cempartmental
models using computerised least-squares, non-linear curve~fitting procedures.
Rate constants will Be correlated with (i) anthropometric data, (ii} incidence
of side-sffects, (3) sequence of injections,
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'SIGNIFIEANC?

This study will promote an-nnﬂarstanaing_of'tﬁalnature gnd
consequences of interactions betweea contraceptryergse and

chronic ill-heaith (particularly welputrition and diarrhoeal .
disease}. The information thus obtained can be used as a Baszs’
for improving the effectiveness and acceptability of contraceptive
progrems in areas where chronic ill-health is prevalent,

FACILITIES REQUIRED

1} Office space - the existing facilities for the investigators
is adequate, However, additional space in Dacca for the
clinical endocrinologist and computer programmer will be
required and some in Matlab for the clinical endocrinologist
and the Field Research Officers.

2) Laboratory space - the existing bench space will be nearly
adequate, an additional 6' of bench space may be required.

3} Hospital resources - none
4) Animal resources - none
5) Logistic support - supperted by existing transport facilities.

6) Major irems of equipment - ice-maker, refrigerated centrifuges,
vortex mixers/evaporators, -counter,. B-counter, GLC,
spectrophotometer, AA spectrophotometer,fluorescent spectrophoto-
meter, analytical balance. 'All are available

COLLABORATIVE ARRANGEMENTS

1} Dr Diane Riad-Fahmy, Tenovus Institute, Caréiff, Wales
-2) Prof. T.A. Chowdhury, IPGMR , Dacca

3} Dr. Pramaun Vieutamasen, Chulalongkorn Medical Schodl, Bangkok
Thailand. :

4) Dr, Kosin Amatayakul, Research Institite for Health Sciences,
Chiang Mai, Thailand. -




PIGURE 1 SCHEME FOR THE DETECTION, TREATMENT AND REFERRAL OF
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FIGURE 1  DESCRIPTION OF THE SCHEME

1) All women are visited fortnightly by the CHW.

2) All contracepting women are asked if they are experiencing any
discomfort. & physical complaint is any ailment which either
the CHW or the client has reason to believe might be related to
contraceptive use. Whilst the Community Health Services in

Matlab cannot deal with all medical problems, particularly those
outside the terms of reference of the ICDDR,B, most minor complaints
are nevertheless treated by the CHW or referred to LFPVs.

3) An acute minor problem is a complaint which is recent and causes
tolerable discomfort. Examples are headache, burning semsation,
dizziness, minor pain, menstrual spotting, nausea, anorextia, etc.

4) Acute minor problems are dealt with by the CHW immediately.

5) Persisting minor complaints are refered to the LFPV,

6) Serious complaints are either refered immediately to the LFPV or,
if the condition is severe, refered directly to the physician in
Matlab without the intervention of the LFPBV, CHWs are instructed

to refer to the physician immediately any cases of severe or persistent
vaginal bleeding, paralysis or post-tubectomy cases with evidence

" of fever.
7) The LFPV, in turn, makes a clinical assessment to determine whether
to refer the case or treat it, Chronic persistent cases such as

chronic cough, severe back-ache or intermittant bleeding will be
treated By the LFPV on the first presentation but subsequent
presentations are refered to the physician.

8) Acute conditions which are manageable by the LFPV (eg. vomiting,
lower abdominal pain, bleeding) will be examined and treated if
possible but refered in case of doubt, or if the condition is
too gevere,

Records are maintained of all refered cases and their treatment. All
subjects, whether experiencing problems or not, are visited fortnightly.
LFPVs visit each village monthly and target their house calls on women who
have recently expressed complaints or who have been treated by a physician
and require paramedical follow-up. A physician visits each sub-centre
fortnightly and sees patients brought to the sub-centre by the CHW at that
time.
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1} iside*efiests, acceptors
2) Side-effacts, non-acceptors
3) Morkidity/Mortality of pregnancy
4]. 'Oral contraceptive cemgltance
5] 'Menstrual patterns
61\'Barly'cenceptux-wastage
' 500 cycles x 4 samples per cycle x 2
duplicates
' 500 cycles x 4 samples per cycle
7} Menstrual Endocrinology
15 subjects x 4 cycles x 12 samples
x 2 duplicates :
8} Pharmokinetics of DMPA
15 subjects x 25 per month x 3%
months x 2 duplicates
15 subjects x 4 per month X 3% months
* 2 duplicates

Totals (including 25% for standards, quality '

control and wastage)

DMPA
Progesterone
BHCG

FSH

LH

Pregnancy tests

None
None
None
None
None

4000
2000

1440

2625

420

3300
7500
5000
2000
2000
2500

(Pr, BHCG)
(Preg.test]

(Pr, FSH, LH}

DMPA

Pr
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DETAILED BUDGET

1) Personnei Services

. Name %
Dr. Brian Seaton 60
Dr. James Phillips 10

- Dr. Pierre Claquin 10

Clinical Endocrinologist 50%
Senior Research Officer 100%

Research Officer (x2) 100%
Field Res,0fficer(x4) 100%
Computer Programmer 100%

jéi1é£rf

$ 30,000/yr
$ 24,000/yr
$ 39,000/yr
$ 24,000/yr
T
T

k 5,000/mn

k 3,000/mn

Tk 2,250/2n
T

k 3,000/mn

June to

Dec 81

10,500
1,400
2,275
7,000
2,333
2,800
4,200

. 1,400

31,908

ol ottt

Notes: Taka salaries include benefits at 33% of basic pay
10% has been added to the rates for 1982 to allow for inflation,
The clinical endocrinologist is budgeted as a part-time expatriate

position as preliminary enquiries indicate that it may he difficult

to find a Bangladeshi national for this position,

Taka amounts have been expressed as US$ at the rate of Tk, 15 = U3$ 1

Jan . to
Dec 82

Wrp——————

19,800
2,640
4,290

13,200
4,400
5,280
7,920
2,640

'6&‘?75

i

Ex

Yearly
Incremental

Cost
Nil
Nil
Nil
12,000
Nil
2,000.
7,200
2,400

300



2) SUPPLIES AND MATERIALS

3

'DMFA reaﬁents

Progesterone reagents
BHCG reagents '
FSH -reagents

LH reagents

Misc reagents

Tubes for ~RIA
. Tubes for B-RIA

Scintillation fluid
Scintillation vials-
Sample collection vials
Pipettes etc.

* Training materials

Stationery and printing
Miscellaneous and contingencies

EQUIPMENT

NE 1612 -~ counter

Projéct Requirement

33008 $0.3/test

7500 § 0.2/test
s000e § 1.5/test
2000e $§ 1.0/test
20008 $ 1.0/test
16000e $§ 50/1000

11000e § 90/1000

50 litres @ § 20/litre
125002 $ 12/100

5000¢ $12/100

Sub—totals

Atomic absorption spectrophotometer

Low temperature circulator

*These items have already been provided out of special funds

from ODA and JICA.

it

ir



4)

6)

7)

8)

9

PATIENT HOSPITALISATION

OUTPATIENT CARE

CRL TRANSPORT

Travel to (from Matlab provided under MCH-FP protocel]

Travel in Dacca
25 miles/week @ Tk, 3,50/hr = Tk,4550/yr
% hrs/week @ Tk, 3,00/hr, = Tk 780 _
) ‘ Sub-totals

TRAVEL AND TRANSPORTATION OF PERSONS

Attendance at meeting and consultation for PI
Air travel & § 2950 + 15 days @ § 70.
Visiting Consultant

Air travel @ § 2950 + 3Q days @ § 35

Visits to/from Bangkok/Chiang Mai

Air Travel @ $400

Per diems @ 340

TRANSPORTATION OF SUPPLIES

Importation of equipment included in (3} above
Importation of supplies @ 25%

RENT CGBMUNICATION ANB UI‘ILITKES

e Tk, 10,000

10) PRINTING AND REPRODUCTION

Mimeography 5000 copies/year @ Tk, 0,2

Xerox 1000 copies/year 2 Tk, Q.5 .
’ Subi-total

177
30

4404
4Gak

400
- .400

4700

667

79
~~ 30

Jan to
Dec 82

Nil

Nil

334
.57

4400
4400

1204
1200

37a0

733

-F7
- 33
ii0

&

i
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1) QTEER ???.‘T%C'}‘U*EL §53¥§°?§
Prof, T A. Cﬁomﬂﬁury\ Qlist, Gyn\ Consulta,ncms
(as requived, vp to Tk, 500071
Comgmtez time IBM Sys‘tem 34

12] C@NS‘I'RBCTION, WA’I‘I‘OW ?\ND AL‘E'ERATYGNS

e e e l—

Al:,aimﬁs, gadoun for solyents and
special suppliies.

320

Rates not available

1000

352

Nil



1}
2)
3)

5)
6}
7)
8}

10)
11)
12)

5, smmany moger

Jan to
~Dec- 81
Personnel services 31908
Supplies and matexials 18535
Equipment : g76Qa
Patient Hospitalisatiom ' -~
Qutpatient care -
CRL Transport : 207
Trave! and Transportation of persons 8800
Transportation of supplies 4700
Rent, communication, utilities H67
Printing and Reproduction 100
Other contractual services 320

Construction, Renovation and alteration 1000

Totals 153,837

Less cost of capital equipment

already provided 66,237

Less salaries of current personnel 48,329

Total Project cost {Incremental} $ 105,945

FJan to

- Pec B2

60171
14740

391
11200
3760 -
733
110
352

91396

91326

57626



Reproguctive Fndoorinology in Sengladesh:

e Futritional and Demographic Centext
Brian Seaton Cholera Research Laboratory ~ February 1978

The commonly held notion that the biclogy of humsn reproduction is in-
variant between different geocultural groups has, in recent Yyears, been in~
creasingly recognized as a mizconception, Whilst many of the components of
the reproduetive proceas are similar or identical for all women same striking
differences exist, This is particularly apparent in the reproductive pattern
of typlcel low socio~economic /nutritional status women in.Bangladesh {£ig.1)
where major differences exist between the rel tive amounts of time spent in
the menatrual, gestational and amenorrheal phases of the reproductive process
a8 compared to women in more developed countries (fig., 2). It is therefore
pertinent to review the endocrinology of the varioua stages of buman repro-
duction with particular reference to the nutritional and demographic context
in Bangladesh, in order to discern appropriate strategies for future research
in these arecas.

Menerche

\ The onset of reproductive capacity 1s demsrcated by menarche and, in
comparieon with well-nourished populations, menarche in Bangladesh ip sig-—
nificantly delayed (1~k)}., A similar gituation exists in cther leas developed
countries (5,6) and hae been shown to be associated with poor putritional

status (7-9). More speeifically, the age of menarche has been shown to be
corrslated with body weight in hoth developing and developed countries (1,2,10)
and has shown a secular trend (3,11). At present the mechanism linking nutri-
£ional status and menarche is not known but Frisch has advanced the hypothesis
that menarche is closely related to the attaimment of a eritical body weight which
fepresents at critical fat-lean ratio or fat-body weight percentage (12,13).

More recently, Frisch has suggested that critical weight is associated with a
particuler metabolic rate which jnfiuences the hypothalmic production of
gonadotrophins (14). In this context it is interesting to note that Angsusinghs
et al. (15) have found that 1H, estrone, estradiol and PSH can be higher in

some premenarchesl girls than in postmenaxcheal giris of the same age and
Hansene &l, (16) have cbeerved periodic fluctustions in ganadotrophin levels
several years premenarche. A '

In a society such as Bangladesh where mensrche is the signal for marriagse
(1), factors which influence the age of menarche also influence the age of
marriage and, hence, in the absence of contraceptive practices, the age at which
females are likely to become pregnant., However, Chen has observed (17) that
the interval between marrisge and first birth is about 36 months and is there-
fore rather longer than the 15-18 months which might otherwise be expected
(6~9 months to conception followed by gestation). For example, Chowdhury has
ghown (18) for a similar population that in parous women the waiting period
fram the first post-partum menstruation to conception is only 11 months.
Although behavicural causes for this long delay to tirst coneeption have not
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vet been ruied oul it i3 plausihle {0 postulate the cause as & period c
sub-fecmdability afber nenerche doe to & continuation of the interplay
betvweon puhritional and  endoorinalogicsl fectors which result in delayed
mensrche, In support of this hypothesis there is some clinical evidence
that maloutrition in woemen is associated with irregular menstruval cycles
and a higher frequency of anovulatory cycles (15).

In the absence of any changes in behavioural petterns, intervention
programa wvhich resuli in an improvement in the nutritionsl status of
prepubertal and pubertal girls could have a combined effect on the age of
menarche and the interval between marrlsge and conception such that the first
birth ocours as much ag seversl years esriier. The converce effect, s delsy
in menarche (and, presumsbly, merriage and age of Ffirst birth) due to famine
conditions between 1971 sné 1975, &5 expected to be observed soon in Bangla-
desh (20). The impact, in terms of population growth, of a decreasse in ma-
ternal sge at first birth mey or may aot be large. A far more important
consideration is the health problems associated with a ¥ise in maternal
mortality and infant morbidity snd mortality which would accompany & reduc~
tion in maternal age {21). Por this reason studies on the nutritional and
endocrinological factors which influence menarche and post-menarcheal fecundi..
bility are of importance to health programs in Bangladesh.

Pregnanc

The effects of melnutrition on the coursze of pregnancy are less obvious
than in the other phases of the reproductive process. Whilgt there are nu-~
merous reports (see ref. 22 for review) on the effects of dletary deficiencles
in animals whieh result in intrauterine death, melformations or growth retarda~
ticn, none have been proved in man due to the obvious ethical objections to
properly controlled experiments., In humans, malmitrition commonly means
multiple (and, probably, variasble) deficlencies in specific nutrients as well
as in total calorie content. Nevertheless, some conclusions sbout the general
effects of malnutrition on pregnancy in man may be made. BStudies of the extreme
famins in Holland in 19bL-i45 (23) end in Bangladesh 19T4-T5 (24) indicate that
fetal wastage in established pregnancies is largely unaffected, Antoncv (25)
reported an increase in fetsl wastage in the 1942 Leningrad femine but it is argu-
able (26} that both the ddetary deficiencies and the emotional stress on that
oceasion were more severe. Stress 1s known to have a profound effect on the
outcome of pregnancy in animals (27) and this is probably the case in men also.
The data on the effects of malnutrition on fertility are more difficult to
interpret but Mosley in a recent review (28) concludes that "direct bilological
factors related to nutrition mey play only a very minor role in the fertility
of a population.” The most clearw~cut effect of malnutrition in pregrancy is
the well-documented correlation between malnutrition and low birth-weight (29-
37)}. Whether the higher incidence of low birth-weight infants to melnourkshed
mothers is due to retarded fetal growth or to premsture delivery (or both) is not
yet clear, perticularly in less~developed countries where reldable information
on the time of conception is difflcult to obtain, Whether low birth-weight
babies from malnourished mothers are due to growth retardation (small-fore
dates) (33) or to prematurity (37,38) the significance of maternal malnutrition
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is that low birth-~weight is strongly correlated witsh infant mortality and
morbidity (39-h2), Thus, while maternal malmmtrition mey or mey nci dinwe.i-

iy effect the course of pregnancy it certainly presents a major problem in texms
of the subzeguent health of the offspring. In the context of potential geo-
cultural differences mentioned in the opening psragraph North (43) reportad

a lower neonatsl mortality in low birth-weight bleck infants than in white
infants of similar birth-weight and concludes thaet this is due to ep intrinsic
‘advantage' for survivel in the black infants,

%inc end folic acid deficiencies merit speciel mention as two of the
few specific deficiencies which have been positiviely identified es detri-
mentel to meternal and child health during pregmancy. Zinc deficlency is mssos -
clated with fetal malformations(bh,US5) and abnormal gestation lengths (i5)
and bas been implicated in reduced tensilestrenght of tissues and poor wound
healing {46) end with pregmancy complications such as lacerated uterus and exces-
sive bleeding at parturition. Zinc deficiency also causes growth retardation
and hypoganodfsm (47) and it has been suggested that teenage girks who becsme
pregnant before completing thedr own growth may be particularly susceptible to
zinc deficiency. Whether or not zine deficiency is & probiem in Bangledesh is,
at present, unknown. Studies undertaken at the CHL (48) suggest that zinc is
readily available i1n common Bangladeshi fruits and vegetables but whether or
not the diet of pregnant women includes sufficient of these items is not known.
The situstion is further complicated by the fact thet chelating agents {e.g.
phytates in rice and wheat) can substantially reduce the availebility of trace
elements, inciuding zinc (49), so that deficiencles can arise even when the
intake is apparently adequate.

The nature of the clinical consequences of zinc deficiency lead one to
suppese an interelation between zine deficiency and endoerinologicel function:
this iz, indeed; the case and has been recently reviewed by Henkin (50}, Most
of the availeble dats relate to effects in the male and suggest that the site
of action of zime is &t the pituitery, zine beinmg necessary for the production
and/or release of pituitary hormones {see ref, S0). Reports of comparable
studies in the female have not been found: this is clearly an importent gap
in this area. Limited, and conflicting, reports are availsble on the effects
of exogenous hormones on zine levels {inciuding the effects of oral contra-
ceptives); the best that can be said at present is that hormones do affect
zine levels {51-53) and that this, too, is an important ares for further study.

Folie acid deflciency is associated with negaloblagtic anemis and may
be accentuated in preganacy due to ccmpetition between mother and fetus, to
the detriment of both. Tt is now well sstablished that folic acid metebolism
is related to endoerinoclogical status and that oral contraceptives not only
depreas folic acid (53,54) but that the effect may persist for scme time after
diseontinuing the oral contraceptives (55). This is of paxrticular relevance
to the Bangladesh situstion where a relatively isrge proportion of oral contres
ceptive acceptors subssquently drop out because of undesirable side-effects
(56-58) and, because they do not switch to alternative methods, become pregoant;
again in a short space of time, In such cirvumstences their intrinsic folie
acid deficiency in the ensulng pragnency mey be accentuated as & result of
thelir previous contraceptive uge., If such a situation were found to exist it
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would be a good exumple of the way in which modern contraceptive tech-
rologies, which were designed for and evaluated in well-nourished women

in developed countries, may not only fail to meet the cultural and contra-
ceptive needs of poorly nourished wemen in less~developed countries but
may even aggrivate thelr health-preblems.

I

Post-partum lactstion and amenorrhea

The endocrinological, nutritional and demographic significance of post-
partum lactational amenorrhes has been extremely well reviewed by Tyson {60)
and need only be summarised here, '

_ The interval between the birth of one child and the conception of the
next is the major determinant of overall reproductive performsnce snd con-
sists of two phases: (1) a period of lactation-induced amenorrhea-in which fe-
cundity is low or zero (61-65) followed bty (14) & pericd of recurrent men-
struation in which fecundity returns to mormal;, The period of lactational
amenorrhea is particularly important to maternal and child health in less-
developed countries for g variety of reasons:

{a) maternal milk is the ideal nutrient for the infant in terms of
the compasition of major nutrients e.g. carbohydrate, protein, fat, lactose,
ete, (66), minor nutrients, e.g, trace elements (67) and other non-mutrient
constituents of velue to the infant, e.g. immunoglobulins which confer resis-
tance to illness (68, 69);

, (b} breast-milk is essentially sterile, inexpensive, requires no speciel
preparation and is readily evailladle;

. (e) lactational amenorrhea inhibite an early return to pregnancy which
might seriously overload the strained resources of a malnourished mother.

Thus, it is crucisl that intervention programs be carefully evalusted
in terms of their effect on lactstionsl amenorrhea in order to ensure that
they do not adversely affect this natural process.

Endocrinclogically, lactation is e relatively simple process, Nipple
stimulation is transmitted by a neuronal pathway to the pituitary and results
in prolmetion secretion; prolactin stimulates milk production by the breast and
appears to inhibit ovarian acktwity (70,71) resulting in amenorrhea and infer-
tility. Thus, although the elevated prolactin levels of pregnaticy predispose
the post-partum mother to lectation, pregnancy is not an easentisl prerequisit
for lactation which may be induced in. any woman by nipple stimulation (72),
particularly if accompanied by the administration of prolactin-stimmlating
drugs (72,73). The interrelation between malnutrition and lactation is much
more complex (28,60). Demographically, the duration of lactation is highly
correlated with maternal socio-economic/putritional status (Th,75) t.e. mal-
nourished women breast-feed longer though Fuffman et al. (79) showed that in
one small population the duration of lactation was not affected Ly the nutri-
tionel status of ‘the mother; in individuals, inprovement in nutritional status
results in an increase in milk production, though not necessarily in quality
(75). It has been suggested thet the apswer 1lies in the central role of
nipple stimulation in lactation: poorly nourished women produce less milk and
have less food available for supplemental feeding so the infant suckles longer
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end more froguantly, thereby incressing the stimulation of prolectin and e
durstion. of laciatlon. 'In well-ncurished, high soclo~econumic status wemen the
. reverse effects occur (encouraged ne doubt by sccial fastors, e,g. shyness at
breast~Leeding in public, prossure of cther activitien etc,) so thet lactativou
terminates early,  {learly, this is an aren in which there is still consid-
ersble uncertainty. Nevertheleas, the pericd of lsctationsl smsnorrhes s ecur-
rently a pepular terget for intervemtion programg in less doveloped counbries
- since it presents the opportunity to attsck two probiems 'at once, nemely in.
~ fant health cere (fmproved nutrition and resistance to infeetion) -and popu-~
lation control (extensien of intersbixth intervals), Yet it is precisely
this complex interrelationship between endoerinologlcal, nutritional and bee~
‘havioural factors wiich nccessitates that great care be taken in the design
of such programs to ensure that they-really are beneficial to the recipients
and this, in turn, requires sound hasic research in each ‘'of these areas, By
way of exsmple, it is enlighteming to consider the isgues-invelved in the
potential use of thyrotropic releasing hormone  (TRE), a known stimulator of
prolactin secretien (76}, to promete and/er prolong lactation "in Bangladeshi
woren, (1) What .is the appropriete dose rate for-poerly nourished Bangladeshi
wonen whose body weight may be-only half that of the women in whom the initial
trials were conducted? (i1) Since TRH also stimulstes TSH production (snd
there is no evidence to suggest that TRE is involved in-the physivlogical
mechanism of prolavkin: production) what is the risk of byperthyroidimm as an
undesirable side~effect in Bangledeshi wemen and is this risk altered by mal~
nutrition? (4i1) Hss enough bagic pharmocological research been -undertaken %o
Justify contemplating trisls of intervention programs? For exsmple; the drug
cyproheptadine has Been showvn (TT) to augment the prolactin regponse to TRH and
- to attenuate the TBH response and may therefore make the TRE safer in the
context of the previous gquestion. (iv) Are the complications of TRH sdmin-
Astration sufficiently well characterised that they can be readily diagnosed
dn Bangladesh (e.g, by paremedic field-workers) or do -they require fully qual-
-fed - physi¢ians with supporting modern.lsboratory facilities (e.g. radio-
immuncassays for prolactin, TSH, Ty, T), FSH, E,, etc.) for adequate monitor-
ing of patient respomnse? (v) What are the predeminant causes of poor lacts-
“tion in Bengladeshi women? If factors other than inadeguate nipple stimulation
eand prolactin sre involved (e.g. malnutrition) TRE therapy msy be irrelevant
0 the problem, {vi) What are the consequences of stimulating lactation in a
- malnourished mother, btoth in terms of the effect on.the nutritional status of
“'the mother and 1n terms of the quality of the milk produced? (vii) What are
the blo-social determinants of lactation in Bangladeshi wemen? Do they reslly
Cwmnt to suckle longer and chnnot or are they compelled to bresstifsed for longer
periods because of inadequate altermative food supplies for the children?

In the context of these issues it is interesting to note the conclusions
of Hall and Kay (78} who investigated the use of TRH in mix biack South Africen
women :

"In no case 418 the milk output rise in the two feeds following TRH
administration. In five of the =ix women the post-TRE feed actually
produced less nilk than the feed irmmediately -before TRH.

These rasults suggest that .., other facters must be responsible for
lactation feilure, ... our results suggest that the evalustion of

gueh agents Cas TRHI must be based on zctusl meagsurements rather than -
gsubjective impressions .,.". : -
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The ehove imsues have heen discussed as typlcal of the problsms of
Cdesigning gound dnterveniicn programs, particulsriy where the leng-~term sd~
minlstration of hermones or other drugs 1is iovolved, That 1s not to sey

_ that the problems are insurmountable nor thet the gquestions are unanswrable,

‘What is clear, however, is that (i) inspired guesses are no substitute for

sound research, particularly in the cese of complex, muitifectorial problems;

(11} multifectorial problems require an intergrated, multifactordal research
progranm; (111) mueh of the research carried out oi well-nourished women {n
developed countries Is irrelevant to the slitustion of peoriy-nourished women

in Bangladesh and other leza~developed countries; {iv) trials of intervention ,
programs utilizing modern technology require on~the~spot appropriate technological
suppert facilitiez to monitor the effects of the intervention, particulariy

with respect to undesirable side-effects.

Recurring Menstrustion

Like the period of lactetionsal amenorrbes, the pericd of recurring men-
struation is of particular importance since its duration affects the interbirth
interval and, hence, the rate of population growth. In develodped countries the
majority of women practice some form of birth contrel apnd, therefore, exper-
ience long periods {i.e., many years in some cases) of recurrent menstrustion
characterised by regularly recurring menstrual bleeding. By contrast, very
few vomen in Bangladesh practice birth control and hence the duration of re-
curring menstruation 1s much less; being typically about nine months (61).

The pattern of recurring menstruation of Bangladeshl women is also rather dif-
ferent from that in women in Geveloped countries. Chiazze et al. (59) studied
30,655 cycles in 2,316 American and Canadian women and found the cycle length
to be 29.1 27.5 days (meen £8.D.), "The standard devistion is, perhaps, sur-
prisingly high and is due to the fact that the distribution ecurve is apprec-
iably skewed with approximately 10%Z of the. cycles being larger than 35 days in
duration. When the data are stratified by age-group the broad distribution of
cycle lengths is particularly noticable among the younger age-groups (f£ig.3).
It is tempting to speculate that these long inter-menstruation intervals may
be due to diminished or impaired interactions in the pitultary-gonad axis,
perhaps resulting in anovulatory cycles, Unfortunately, comparable date for
rural Bangladeshi women are not yet avallable but preliminary results from the
'Determinants of Fatural Fertiiity' study being undertaken at the CRL (79)
indicate that Intermenstrual intervals are both long and varisble In all age-
groups, Turthermore, whilst seesonal variations in birthrates oceur in almost

ell socleties (80,81), the effect is particularly noticable in Bangledesh where
- mome 50% of births ocour in a three to four month period (17). Coupled with
this is a dlatinct seasonality in the end of lactational amenorrhes and retura
to menstruation.

These marked differences in the patterns of recurring menstrustion between
women In developed countries snd women in Bangladesh point to significant dif-
ferences between the endocrinology and physiology of menstruation in these
two groups. A proper understanding of the basis of these differences is of
crucial importance in the context -of fertility control programs in Bangl=adesh
~ vhich utilise exogemous hormenes (oral or injectable contraceptives) to modify
the endocrinology of recurring menstrustion. Such contraceptives were orig-
~inally designed for and evalusted on women in developed countries whose culture,
nutrition and endoerinological ‘status may be quite different. That this is a
real problem can be seen from the nature of side-effects found to occur in '
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Bmgladenb.:. worae el waich are diffarent from those in womsn in developed
countrics (Teble 1).

TaWie 1. Ccomaon Side~Effects of Oral Contraceptivas

A Bangladesh (57) : ) Developed Countries (82)
Dizziness Nausea
Weakness ’ ' Vomitting
Burning sensation Abdominal cramps
Menstrual problems Welght changes
Breast-feedling problems Brenst, tenderneas . -

: ' Irregular menstruation
Headaches

In developed countries, oral contraceptives are generally only svailable
from medical practitioners vwho, in prinicple 'at least, thoroughly examine new
acceptors to determine the most appropriate contraceptive and then follow up
to monitor for side-sffects, Nelson (83) observes "There is no pill that is
acceptable to all women ... Patient acceptability of oral contraceptives i:
complicated by many variables... Drug tellersnce of the individual is often
unpredictable: Side-effects can only be paxtially- a.nticipa.ted by & review of
the patient's past history and physical exsmination." By contrast, in Bangla-
desh, because of the lew numders of doctors relative to patients, oral contra~
ceptives are freguently mede avallable through untrained or partially treined
persennel with little or no preliminary examipstion or follow-up, As & result,
‘adverse . side-effects due te -inappropriate contraceptives or frenk misuse are
coammon; for axample some women sre under the misaprehension that oral contra-
captives are for use after cenception (i.e.,, as an abortifacient) and have
beea known to take large doses for this maaon.

It mw well be true that the problems ‘of overpopulation is so severe in
Bangiadesh that the risk of contrasceptive misuse is a lesser problem., This
argument, however, does not diminish the obligation to tmke all practicable steps
to evalvate the endocrinClogical Impact of  hormonal contraceptives on the pop~-
ulation as a vhole if not on in&ividuals.

The major issues involved can be summarised as fol’lo'wa-

1) What is the appropriate dose-rate for Baagl&deshi wemen? Bangla-
deshi women are typically only two-thirds the weight of wosien in
developed countries. Hewever, the answer may not be ‘as simple as

- reducing the dose by one-third since the rejative proportions of

’ body cospartments (e.g., bone, . mmsele, fat, etc.) are quite 4if-
ferent and may affect the diétribution and metabslism of the contra-
ceptives. An important question, particularly in connection with
long-acting injectable contraceptives is what is the effect of.
malnutrition on the wmetabolism and clearance of axogenous hormones?

2) Vhat are the éftecba of contraceptive aMe? The regular taking of
. medleation is an allen culturel practice in Bangiadesh, Hence, apari
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from misunderstandings about the purpose of contraceptives men~
tioned earlier, oral contraceptives are often taken very eratically.
An understang of the endoerindlogieal and clinical consequences of
irregular contracepbive use is of critical importance to the inter-
pretation and management of side~effects in Bsngladeshi women, An
obvious advantage of dohg-acting injectable contreceptives is that
such abuses are much less likely %o acecnr,

What are the metabolic and nutritional consequences of contraceptive
use? Apart from their effects on the reproductive system, hormonal
contraceptives have diverse effects on metabolism (BL-88); carbo-
hydrate metabolism lipid metabolism and protein metabolism have all
been shown to be affected. Such effects appear to be of little con-
sequence Lo well-nourished women who have sufficient {'reserve capa~
elty™ to cope, but we have no knowledge of their significance in

the poorly~nourished Banglasdeshi women. The effect of oral contra-
ceptives on folic acid metabolism mentioned on page 3 is s good
example of this problem.

What are the heslth consequences of contraceptive use? Because of
the vast differences in health status between developed and less-
developed countries, attention tends to foecus on such problems es
thromboembolism (89) and cancer (90), which are of very minor signi~
ficance in countries like Bangladesh. In such a situation it is easy
to overlook the fact that hypertension and liver disease (both of
which are contraindications for oral contraceptives ($3,91)) are
common complaints in Bangladesh and the latter, if sub-clinical, is
likely t¢ go unrecognised,

What are the effects of hormonal contraceptives on lectation and

lactetional amenorrhea? It is well established (92,93) that hor-

monal contraceptives of the combined estrogen-progestogen veriety
diminish milk production though relatively few mothers gave this as

& reason for abondoning the contraceptive (57). In addition, exog-
enous hormones may be transferred te the infant via the milk, This
gives rise to two subsidary issues: (a) what is the effect of contra~
ceptive~-induced diminmution of milk production on the nutritional
status of an slready poorly-nourished infsnt? ; (b) what are the
effects of exogonous hormones transfered through the milk, on the
infant? An additionsl, and particularly important question is

whether the acceptance of hormonal contraceptives induces an earlier
return to menstrustion than would otherwise have occurred? There

is evidence to suggest shat this may be so. If the mother then dis-
continues coniraceptive use because of undesirable side-effects she

is left with neither the protection of the oral contraceptive nor

of lactetional smenorrhea, Purthermore, a recent preliminary eval- -
uation of data from the CRL - Conmtraceptive Distribution Program by
Osteris (94) suggests that there may be a 'rebound' effect from oral
contraceptives smong Bangladeshi women such that their fecundity is
increased (relative to non-users) after discontinuation of the contra-
ceptive, If further investigation substebtiates these phenomena their
combined effect (abolislition of lactational amenorrhea, early discon-
tinuation, rebound fertility) will be to shorten, not lengthen, the
inter-birth interwval,
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All of these 1ssues illustrate ways'in which the imposition of modern
technology en less~developed countries, without first understanding essential
bésic researéh to evaluate their potential effects, c¢an be to the detritment
rather than to the benefit of the recipients,

Conclusions

Reproductive blology is a complex, multi~factorial subject. Nowhere is
this more true than in Banglsdesh, wiepe, in additional to the physiologicsl
and endocrinological factors which affect reproductive performance in all
hmans, factors such as malnutrition, disease and behavioural patteras have
& marked effect, Thus, whilst tueh excellent research Bas ajreadx beea dgme
on the. demographic aspects of reproduction, Progress ‘is being hampered by
the lack of facilities and expertise to identify and evaluate the role of
endocrintlogical factors in the overall pattern. As a result, many women are
finding that modern contraceptive technology is quite insppropriate to their
situation and this is reflected in high drop-out rates and low levels of new
acceptors, '

Sophisticated endocrinalogieal research facilities will net selve all
8f these problems overnight, nor will they alone mske contraception more accept-
able to the 65% of the population who have no desire to iimit their families
at present, Nevertheless, the establishement of such faclilities can kbake a
valuable contribution towards improving the effectiveness, acceptability and
safety of modern contreceptive technology for those who do wish to limit their
families and their satisfection is the key to more widespread acceptance of
family planning technology in the future. :



» ¥

References

1. A. Chowdhury, S.L, Huffman & G, Curlin, (1976} Malnutrition, menarhhe
and marrisge in rural Bangladesh. CRL Reports,

2. L,W.Zacharias, W.M. Rend & R.J. Wurtman. (1976} Aprospective study of
gsexual development and growth in American girls: the statistics of
menarche, Obstet. Gynec. Survey 31: 325~337.

‘3. K, Mader, J, Rarvey & P. Russo., (19T4) The age of menarche in Sydney
schoolgiris in 1973 with comment on.the seculsar trend, Austr. Pedistr.
J, 10: 125-135,

4, D,F. Roberts & T7.C. Dann. (1975) A 1l2-year study of menarcheal-age.
Bl‘it. Jo 31‘8’7. «S@c' M&d. 29= 31"39-

5. R.J.W. Burrell, M.R. Healy & J.M. Tanner, (1961) Age of menarche in
South Aftican Bantu schoolgirlsz in Trausker reserve. Human. Biol., 3
33: 250-260.

6. 8. Madhovan, (1965) Age at menarche of Scuth Indian girks belonging to
the states of Madrem and Kersls., Ind. J, Med. Res. 53: 669-673.

T. M. Bhalla & J.R. Shrivestave. (1974) A prospective study of #hh age
of menarche in Kanpur giris. Ind. Pedia.tr. 11: h48T-493.

8. L. Kraiji-Cereck., (1956) Influence of food, body build and social
origin on age at menmrche. FHuman blol., =28: 393-ho6,

9. 8. Dreizen, C.N. Spirakis & R.E. Stone. (196'{_) A comparison of skeleton
growth and maturation in undernourished and wellmourished girls before
and after menarche. J, Pedistr, T70: 256-263.

10.  R.¥W. Hilman, P. Slater & M.J. Nelson, (1971) Season of birth, parental
) age, menarcheal age and body form: some interrelationshlps in young
women, Human Biology #2: 570-580.

11, J.M, Tanner, (1968) Ferlier maturation in man, 8Scientific American
C218: 21-27. . '

12. R.E. Frisch & R. Revelle.. (1970) Height and weight st menarche and a
h:érpotheais of critical body weight and a.doleacent events, Science
169: 397.

13. R. Frisch. (1974) The critical weight at menarche and the initiation of
' the ddolescent growth spurt end the control of puberty, In: The
Gontrol. of the onset of puberty, MiM. Crumbdch, G. Grave: &
F. Mayers, eds,, publ. Wiley, N.Y., p. k03-423.




1k,

15.

16,

17.
18,

ig.

21,

22,

23,

24,

25,

26,

28,

29,

R.E. Frisch, (1977) HNutrition, fetness and fertility: The direct: effect

of food intake on reprofuctive abllity. Presented at the NI¥ Conference

on Nutrition and Pumsn Reproduction, Bethesds, Maryland, Feb, 13~16,

K. Angsusingha, F.M, Kenny, H,R, Nankin & P.H, Taylor, (1974} Unconjugeted
estrone, estrodicl, FSH and LH in prepubertal and pubertal males and
femsles, J. Clim, Bndocr. Metab. 39: 63-68,

J.W. Hansen, H.J. Hoffman & G.T. Ross, (1976) Monthly gonadotropin cycles
in premensrcheal girls. Seience-190: 161-163.

L. Chen. Cholera Resesrch Leboratdény, Perscnal communication.
".\ .
A.K.M.A, Chowdlury. (1977) The effect of maternael putrition on fertility
in rural Bangladesh. Presented st the NIH conference on nutrition
and humen reproduciten, Bethesds, Marylend, Peb, 13~16.

J. Newton. (1977) Secondayy smenorrhes, digomenorhhea and anovular
menstruel cycle, Br., J. Hosp. Med. T: 564-572,

CRL ~ Demographic Survey Data.

J.B., Lawson, {197k} Antenatal care. In: Obgtetrics and Gynaecology
in the tropjice and developing countries, Eds., J.B, Lawson &
D.B. Stewart. Edwsrd Arnold, London. :

J.G, Wilson, {1973) Eanvirerment and birth defects. Pub, Academic Press,
N.Y. & I;pndon,

Z. Bteln & M. Susser. (1975) Fertility, fecundity and famine: Food
relations in the Duteh famine 194h-L5 have a causel relation to
fertility and probably to fecundity, Human Biology ~ 47: 13L-15k,

CRL - Domographic Survey Data.

AM, Anmtov. (1047} Children born in the seige of lLeningrad in 1942,
J. Pedietr. 30: 250-259, ’

In: Human nutrition and dieteties, 8. Davidson, R. Pa.ssmore, J.F. Prack,
E A.8. Truswell, Publ. Churchill Livingstone, Edinburgh, 1975,

. R.D. Martin, Zoological Soc. London. Personal Comminication.

W.H. Mosley. (1977) The effects of nutrition on natural fertility.
: Pregented at the TUSSP Seminsr -on Natural Fertility, Paris,
March 21-24,

J.H., Ebbs, F.P, Tisdall & W.A. Seott., (194%1) The influence of prenstal
_d.ie‘b_on'the mother and child. J. Nutr, 22: 515‘-526.‘



32,

33.
3k,

35.

36,
37,

38,

3.

ko,

hl'

ko,

h3o

Ny,

hs.

B,8. Burke, V.A, Beal, 3,B. Kirkweed & H.C, Stewart, (1643) The influence
of nmutritien during pregoancy upon the condition of the infant at
bir’the Jc mtr. 26' 569""5‘839

Smith (1947} Effects of msternal undernutrition upen the new’bern in-
fant in Holisnd (19bk-k5}, J. Pedistr. 30: 229-243,

AM. Thomson. (1950) Br, J. Nubr. 13: 509,

B, Belavedy, (1969) WNutrition in pregnency snd lactation. Imd. J. Med, .
Res, 5T (suppl,}: 63Tk, '

L, Bergner & M,W, Susser. (1970) Iow birthweight and prenstal nutrition:
An interpretive review, Pediatr. u6: 9k6-966,

A, Lechtig, J.P. Hablcht, H. Delgado, R.E. Klein, C, Yarhrough & R. Maxrtenell,
(1975) Effect of food supplementation during pregnancy on birthweight,
Pediatr. 56: 508-520,

8.0. Oduntan & O. Ayeni, (19T6) Correlates of low birthwetght -in two
Nigerian cammnities. Trop. Geogr., Msd, 28: 220-223,

B. Adelusl & O.A. Ladipo. (1976) Preterm and othér badies with low birth-
weight in Tbadon. Trop., Geogr. Med, 28: 316-322,

8, Knanna, K.N. Agarwal & L.S, Murthy. (1977) Placental histological
changes ‘in maternal undernutrition. Ind. J, Med. Res., 66: L2g-h3k,

M.V, Crosse. The premature beby. 6th ed. 1966. Publ. Churchill &
Liningstone, London.

F.8.W. BRimblecomb, J.R. Ashford & J.G. Fryer. (1968) Rrit. J. prev.
soc. Med., 22:7.

C.L. Erhard & H.C. Chase, (1973) Ethnic group, education of mother and
birthweight, Am. J. Publ, Hith, 63(Buppl.): 17-26.

C. MeCord. Cholers Research Laboratory. Infent mortality in Narengwak,
‘Banglsdesh. Personal Commnication.

A.F. Forth. (197T) Wby are neova:bal mortality rates lower in small black

infa.nts than in white infants of similar birthweight? J, Fediatr.

J.A. Helstead. (2973) 2inc deficiency end- ronsenita:l. malformations.
Lancet 1: 1323.

8. Jameson, (1976) Effects of zinc deficiency in huwman reproduction: (II)
Varlations in maternal serum zinc during pregaency and correlations
1o congenital malformations, dysematurdty and ab omal parturition.
Acte Med, Scand, 593 (Suppl.): 21.27.



k6. P.W.R. Lee, M.A, Green, W.B, leng & W, G411, (1976) Zinc and wound hesling.

7.

48,

ko,

5Q.

Slc

52.

53,

sk,

53,

56.

58.
59.

60,

Surg, Gymec, Obstet, 143: 549-55h4,

H. Sendstead, R.F. Burk, G.H. Booth & W.J. Darby, (1970) Current

- concepts on trace minerala, Clinical considerations. Med, Clin.

North Am. Sh: 1_509-15'31.

A, All. Cholera Research RAaboratory. Levels of trace elements in some

B-Ln

R.I.

common Bangladeahj. fruits. Personal cammunication.

0'Dell (1969) Effect of dietary components om zine ava.ila.bﬁiity‘:‘ a
review of original data, Am, J., Clin. Rutr. 22: 1315,

e

Henkin. (1976) ‘' Trace metals in endoerilolegy. Med. Clin, North
Am, 60: TT79-T97.

K. Sato & R.I. Henkin, (1973) Pituitary-gonadsl regulstion of copper

J .A'I

J.A'

AM..

- 8.B.

”~

and zinc metsabolism in the female rat. Am, J., Physiol, 225: 508-512,
4

Halstead: & J.C. amh. (1971) Plesma zinc in health and disease,
Lancet I: 322-32k, -

Halstead & B.M. Hockley & J.C, Smith. (1968) Plasma zinc and copper
in pregnancy and after oral contraceptives, Lancet ii: 278.

Shojania, G. Hornedy & P,H, Barnes. (1971) The effects of oral
cgntraceptiv'ea on folate metabolsim, Am, J. Obatet. Gynec., 111:
T82~T91.,

Kehn, §, Tein, S. Rigberg & I. Brodsky. (1975) Correlation of folate
metabolsim and sociomconomic  status in pregnancy and in patéénts teking

-oral contraceptives., Am, J, Obstet, Gynec. 108: 931-935,

0. Martinez & D.A. Roc. (1977) Effect of oral contraceptives on blood

A.R,

folate levels in pregnancy. Am, J. Obstet. Gyn, 28: 255-261.

Khan, 8.C, Huber, A.Y, Chowdlmry &8, Khatoon. (1976) Preliminary
experience with clinic—‘based oral coptraceptive program in rurel
Bangladesh, Johns Hopkins University Fertility Research Pro.‘)ect.

_ Report mo. 8., Mimeo. ;

--Gholera Regearch Laboratory. Contracepttve Distribution Program data,

L. Chiaszze, F.T. Brayer, J.J. Macisco, M.P. Parker & B.J. Duffy. (1968)

JE.

The length aad variability of ‘the humasn menstrual eyecle, J, Am, Med,
Assoe. 203: 377-380,

Tysen. €1977) Mechanisms of puerperal lactation, Med. Clin. North Am.
" 6Lt 153-163. .



[
[

6l

65.

ARG,
67,

T1.

T2.
T3,

1,.C. Chen, 5., Ahmed, M., Gesche & W.H. Moaley, (1974} A prospectig? §$$d§97
o of birth interval dynamics in rural Bangaldesh, Pop, Btud. 20: - .

P. Devay. (1976) Serum-prolectin in long-lasting lactation amenorrhea.
Lancet iii: 288-289.

M.F. El-Minawi & M.S. Foda. (1971) Postpartum lactation amenorrhes. :
endometrial pattern and reproductive ability. Am J. Obstet. Gyn.
111: 17-21.

*M.%L. Berman, K. Hanson & I.L. Hellman. (1972) Effect of breast-feeding on

postpartum menstruation, ovulation and pregnancy in Alaskan eskimos.
Am. J. Obstet. Gynec. 1lk: 52453k,

J. Bonnar, M. Franklin, P.N. Nott & A.5. McNeilly. (1975) Effect of
breast-feeding on pituitary-ovarian function after childbirth.
Br, Med. J. L: 82-8L, :

M. Crawford. Zoological Soe., London. Personal communication,

C.D. Eckhert, M.V. Sloan, J.R. Duncan & L.S. Hurley. Zinc binding: a
difference between human and bovine milk. Science 195: T789-790.

J.W. Gerrard. (197hk) Breast-feeding, second thoughts. Pediatr. 5b: T5T-763.

D, Sack. Cholera Research Laboratory. Personal communication.

J. Bonnar, M. Franklin, P.N. Nott & A.S. McNeilly. (1975) Effect of

breast feeding on pituitary-ovarian function after childbirth.
Br. Med. J. L: 82-8L,

K.P. McNatty, R.S. Sawers & A.S. MeNeilly. (197%) A possible role for

prolactin in control of steriod seeretion by the human graffian
follicle. Nature 250: 653.

R.E. Brown. (1977) Relactation: An overyiew. Pediatr. 60: 116-119,

E.S. Canales, P. Lasso, 8. Marrieta, E. Fonseca, J..Soria & A. Zorate.

(1977) Feasibility of suppressing and reinitiating lactation in women
with premature infants. Am J. QObstet. Gymec. 128: 695-697.

E.J. Salber, M. Feinlab & B, MacMashon. (1966) The duration of post-
partum amenorrheas. Am., J. Epidem. 82: 347.

J.C., Edozien, M.A.R. Khan & C.I. Waslien. {1976) Human rrotein defielency:
results of a Nigerian village study. J. Nutr. 106: 312.328.

J.E. Tyson, A. Perez & J. Zanortec, (1976) Human lactationsl response to

ozgl thyrotropin relessing hormone. J, Clin, Endocr. Metab, L3: 760~
T L -



- = wwr

7.

81.

82.

o
(WA

8l

- B5.

86.

87.

B8,

89.

S0,

91.

e —— e e T

) Blizzard, (1977) Effects of

.C. B A.D. Rogol, M.M., Varma & R.M. .

he cigzéheptadine ;; TRH~-stimulated prolactin and TSH release in man
7. €lin. Endocr. Metab, Uk: 210.

D.M.B. Hall & G. Kay. (1977) Effect of throtrophin-releasing factor on
lactation. Br. Med. J. : TT1T.

A.K.M.A. Chowdhury. Cholera Research Laboratory, Personal communication.

U.M. Cowgill., (1966) Season of birth in man: Contemporaxry situation with
special reference to Europe and the Scuthern Hemisphere. Ecology

L. 61h-623,

United States National Centre for Health Statistics. (1966) Seasonal
variastion of births in U.8., 1933-1963. Washington, D.C.

L. Atkinson, R, Castadot, A. Cuadros & A.C. Rosenfield. (197 ) Oral
contraceptives: Considerations of safely in nonclinical distribution,

J.H. Nelson. {1973} Selecting the optimum oral contraceptive, J. Reprod.
Med. 11: 135-1hl. .

C.R. Gercia, J.W.Goldzieher & J,B, Massy. (1973) Oral contraceptive.
In: Human Reproduction, (Eds.) E.S.E. Hafez & T.N, Evans, Publ,
Harper & Row.

¢.8. Song, A.B. Rifkind, P.N. Gillette & A, Kappas. {1969) Hormones and
the liver. Am. J. Obstet. Gymec. 105: 813-84T.

J.G. Schenker, A. Pinson & Z. Polishuk. (1971) The effect of oral contra-
ceptives on serum lipids. PFertil, Steril. 22: 60k-608.

K. Dhall, M, Kumar, ¢.K. Rastogi & D.K. Devi, (19T7) Short-term effects
of Norethisterone oenanthaste and medroxyprogesterone acetate on

glucose, insulin, growth hormone and lipids. Fertl. Steril. 28:
156-158, '

P, Beck. (1973} Contraceptive steroids: Modifications of carbohydrate
and 1ipid metabolism, Metabolism 22: 841-855,

V. Beral & C,R. Kay. (1977} Mortality among oral contraceptive users.
Lancet 1i: 727-T7T31.

B. MacMahon, B. Cole & J. Brown. (1973} Etiology of human breast cancer:
A review. J, Nat. Cancer Inst, 50: 21-42.

D.J. Greenblatt & J, Koch-Weser. (1974) Orsl contraceptives and hyper-
tension. Obstet, Gynec, Ul: h12-k17.



92. V.S. Toddywalla, L. Joshi & K. Virkar. {1977) Effect of contraceptive
steroids on human lactation. Am, J, Obstet. Gynec, 127: 2k5-2L9.

93, A.N. Gupta, V.S. Matur & S.,K. Garg. (197k) Effect of oral contraceptives

on quantity and quality of milk secretion in human beings. Ind. J.
Med. Res. 62: 96k,

9L, T. Osteria. Cholera Research Laborstory, Personal Communication.



Diagramatic Representation of the Reproductive
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Appendix - B

DEPOT MEDROXYPROGESTERONE ACETATE AND HEALTH:
WHAT DO THE DATA TELL US?

Allan Rosenfield,
Deborah Maine

Injectablec depot medroxyprogesterone acetate (DMPA),‘popularly known
as Depo-Provera, is the most controversial contraceptive in use ?o@ay'
There are many reasons for this, a number of which reflect the timing of
DMPA's arrival on the scene. One of these is the growing awareness of
the complexity of the effects of chemicals on human beings. Several
decades ago it seemed that there would be relatively easy answers to some
of humankind's problems. Medical science in particular appeared to
promise great (and relatively safe) advances. In those decades, however,
we have discovered many troubling things. The progress of development
of improved contraceptives has been slower than expected. Even more
troubling is the fact that all the effective contraceptives available
pose serious health risks of one sort or another, risks which were not, and,
in some cases, could not have been foreseen.

For example, the intensive study of oral contraceptives, which has
taken place in the 20 years since they were first marketed, has shown
many things. Some of the anticipated adverse effects (such as increased
risk of breast cancer) appear not to be a problem, and unanticipated
beneficial effects have been found (such as decreased risk of benign
breast disease and possibly ovarian and endometrial cancer as well) (4, 32,
36, 37, 39).

On the other hand, the real health risks of oral contraceptives
{such as cardiovascular disease and liver tumors} were not anticipated,
and there was no way to know of these risks, despite preliminary studies
on various test animals, until hundreds of thousands of women had used
the pill and their experience could be studied (3, 7, 21, 38). This is a
very troubling truth, one which many people do not understand or cannot
accept. This does not mean that we should be casual about the potential
dangers of drugs. What it means is that we must learn as much as we
can beforehand, and then weigh the nced for the drug against our best under-
standing of its possible health effects.

In 1978 the U.S. Food and Drug Administration denied DMPA approval
for use as a contraceptive (8). This chapter we will examine the reasons
given for this action, and the scientific data on which they rest,
However, it is important to note at the outset that if the pill were under
consideration by the FDA today, its chances for approval would be poor.
And, given everything we know, would that be good?  Would .than, in fact,
better the health of women around the world? The answers to these questions
vary, depending on the group of women in question, their access to and
ability to use other methods. But in all cases, what is needed is thorough
evaluation of the existing knowledge.
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What do we really know about DMPA? Omly after this qge§tion is.
answered can any country or individual make a reasoned decision about

the suitability of DMPA use.

BENEFITS OF DMPA

Before we examine the complex issues of the safety of DMPA, it is
worth reviewing the benefits of this method of contraception, the
attributes which make it worth the effort of continued controversey and
evaluation. In brief, they are the following: DMPA has a higher use
effectiveness than any other reversible method and it is the only available
injectable contraceptive which is effective for three months (21, 41).
Further, its effectiveness continues, even if the user is a few weeks late
in obtaining a repeat injection (24). It is an especially desirable
method for women who prefer injections over other approaches to contraception.
DMPA is not used in relation to coitus, it requires infrequent administration,
it is provided outside the home, and it 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 nommally gives injections in
a health care system and it does not necessarily require a clinical setting
for administration. Because it is administered periodically by injection
and has few potentially harmful metabolic side effects (31), DMPA may be
the preferred method for women who desire effective contraception but who
have special medical or psychosocial needs which contraindicate the use
of other methods, and for whom sterilization is not legal or desired.

Unlike oral contraceptives, DMPA does not suppress lactation, and
therefore has been considered advantageous for postpartum women (19).
This could be a major benefit in the developing world, where successful and
prolonged breast-feeding is of critical importance to child health. However,
there is inadequate information available on possible effects on the
nursing infant of the DMPA in the breast milk. This important subject is
currently under study.

In populations where iron deficiency anemias are common, the
development of oligomenorrhea and secondary amenorrhea during use of DMPA
may help alieviate this problem. ‘

There appear to be no abosolite contraindications to DMPA use,
other than pregnancy. There have been no reports of deaths attributable
to DMPA, despite its use for gynecologic and contraceptive purposes in
the United States and other countries. While this lack of reports of fatal
complications does not eliminate the need for careful epidemiological
studies of DMPA safety, it is worth noting that long before the life-
threatening side effects of the pill and IUD were well documented, there
were case vepors which pointed out the hazards of these methods.

Clearly, the benefits of DMPA would make it a valuable addition to

many family planning programs. However, over the years there have been
many reports commenting on its risks as well as its benefits. Evaluation
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of the extensive medical literature is a complex task, but one
which is absolutely essential for clinicians for their pra?tices
and even more for planners considering incorporation of this
method into national programs.

Several evaluations of the scientific data on the safety of
DMPA have taken place in the past few years, In 1978 the FDA
completed a decade of deliberations by announcing that i1t would not
approve DMPA for use as a contraceptive in the United States (8).
Subsequently, the World Health Organization's Toxicology Review Panel
conducted its own review, and found no reason to withdraw DMPA
from use {42). Finally, in 1980 and Ad Hoc Consultative Panel, chaired
by the senior author of this chapter, after an 18-momth period of
review, presented its findings and recommendations to the U.S. Agency
for International Development {(USAID)}, which it had been asked to
advise on the safety of DMPA for use in international family planning
programs (1*)., The Ad Hoc Panel recommended that AID make DMPA
available to national family planning programs, upon request, in
the same way that it does other methods of contraception, after
ascertaining that the requesting government has had access to all
the current information on the drug. This recommendation was based
on careful consideration of the medical and ethical issues invelved
by Panel Members with expertise in the fields of obstetrics and
gynecology, animal physiology and toxicology, epidemiology, pathology,
law, and health policy. In this chapter, we will summarize the
review of available data which led the Ad Hoc Panel to its final
recomnendation,

Initially, DMPA was used for treatment of two conditions, one
benign (endometriosis) and one malignant (endometrial carcinoma). In
both instances, very high dosages of the drug were used (often
starting at 100 mg per week, with slightly lower maintainenace dosages,
as compared to 150 mg once every 3 months, the contraceptive dosage).
Treatment of these high dosages was maintained in some instances for
several years with no acute toxic effects reported (14). However, it
must be added that no systemic studies have been published which
specifically reported on long-term follow-up of these women.

USAID's policy has been not to provide programs with any drugs not
approved for use in the United States. However, after the FDA denial
of approval of DMPA, USAID decided to reconsider this policy, in
light of the growing number of requests from the governments of

developing countries for the Agency to provide DMPA at reduced cost,
as it does other contraceptives.



DMPA APYROVAL DENIED

DMPA at present is approved for contraceptive use in 76 developed
and developing countries (6). However, the decision by FDA to deny
approval for this use in the United States caused great concern among
health authorities around the world. After continued review,
however, the FDA announced its decision in March, 1978, to deny qpproval
of the Upjohn application for the following five reasons: .1)_satety
questions, raised by studies in dogs showing an increas?d incidence of
mammary tumors associated with the drug; 2) the availability of a
number of safer alternative methods of contraception in the United .
States, and the lack of clear evidence that significant patient population
in need of the drug exists in the United States; 3) the possibility
that bleeding disturbances caused by the drug may necessitate administra-
tion of estrogen, imposing an added risk factor and decreasing the
benefits of a progestogen-only contraceptive; 4) the possibility that
exposure of fetuses to DMPA, if the drug fails and pregnancy occurs,
poses a risk of congenital malformation, a risk potentially enhanced by
‘the prolonged action of the drug; and 5) serious reservations about the
ability of the postmarketing study for breast and cervical carcinoma
proposed by the Upjohn Company, to yield meaningful data.

AD HOC PANEL APPEAL

This decision was appealed by the Upjohn Company and the FDA
announced in July, 1979, that this appeal will be heard by the FDA-
appointed Board of Inquixry (10).

The Ad Hoc Panel reviewed the literature on DMPA studies involving
beagle dogs, and found that it was not reasonable to infer any danger
to women from the data. The major reason for this is that there is now
a wealth of information which indicates that beagles react strongly
and negatively to progestogens (including progesterone) in ways which
women do not. DMPA stimulates the endometrium of beagles to such an extent
that a large proportion develop mucometra and/or pyometra, often resulting
“in death. Consequently, in order to study the effects of NDMPA on
beagle breast tissue, it was necessary to hysterectomize the dogs first,
to prevent their dying of pyometra. When this was done, mammary nodules
developed in almost all dogs given DMPA who survived the first few years
of the experiment, and some of these nodules became malignant.

There are substantial differences in the effect of DMPA on women.
First of all, while DMPA overstimulates the endometrium of beagles, in
women it produces an initial stimulatory effect, followed by continuous
suppression of endometrial growth (25). Other differences in beagle
dog response were noted. Many of the dogs demonstrated significant
acromegalic changes, a complication not seen in women. Of particular
importance are significant differences in progestercone receptors in the

beagle as compared to the human, which probably account for the different
responses.



Secondly, a variety of studies have shown no increase in breast disease
among women who have taken DMPA, although more data are necessary before
we can say that there is no effect (13,22,43). Furthermo?e, several
reports released in the last few years support these studies: da?a-
from 11 years of prospective study of women using oral contraceptives
in Britain were specially analyzed to see if women using pills containing
progestogens closely related to DMPA {which had also been impligated in
beagle studies) caused any increase in breast cancer (36). No increase
was found. A 10-year study of postmenopausal women using estrogens and
MPA in pill form showed that these women had significantly lower rates
of breast cancer than women using estrogen alone (26).

In addition te work on beagle dogs, studies have also heen dome on
rodents and monkeys. The WHO Toxicology Panel reviewed these in depth.
Included were studies in both mice and rats, using doses up to 200 times
the recommended human contraceptive dose. The results indicated no
change in mortality rates and there was a similar incidence of neoplasms
in both treated and untreated animals. No mammary cancer was observed.
Studies on monkeys also showed no demonstrable differences between
control groups and monkeys treated with low, middle, or high doses of
DMPA, in the development of mammary nodules, except for one study in
which mammary nodules were noted in some of the animals receiving the
middle but not the high dose (35). These nodules were benign,

As a result of these and other data showing profound and numerous
differences in reactions to DMPA, both the WHO Toxicilogy Review Panel
and the Ad Hoc Panel concluded that is was not possible to conclude from
the beagle studies that DMPA poses any increased risk of breast cancer
to women. The Committee on Safety of Medicines of the United Kingdom
concluded that '"because of differences betueen the beagle bitch and
the human female in the sensitivity to and the metabolism of progestogens,
positive carcinogenicity studies in the beagle bitch can no longer be
considered as indicative of significant hazard to women" and it stopped
requiring beagle dog studies of contraceptive stecoids (5).

The Ad Hoc Panel reviewed the available data on teratogenic effects
of sex hormones and found that several studies suggest that prenatal
expoesure appears to pose some increased risk, probably about twofold
(12, 15, 17, 18, 28). However, there is very little information on the
effects of progestogens alone, since most of the studies have been done
on women who have taken combined oral contraceptives. The panel concluded
that the data do.not suggest that DMPA poses more of a threat of fetal
malformation than do other hormonal contraceptives. Furthermore, the
Panel pointed out that "Since effective contraception prevents both
normal and abnormal pregnancies, it can be shown that even if a two-fold
increase in congenital defects were associated with prenatal exposure to
DMPA, widespread use of the drug would result in a net decrease in the
number of anomalies. Because of this, only a very small number of fetuses
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would be exposed to the two-fold increased risk associated with maternal
use of the drug." Nevertheless, even this small risk {in terms of numbers
nf children affected) is of concern, since some women may begin DMPA use
with an unrecopnizcd pregnancy, or conceive before DMPA had completely
cleared from their system. Continued study of this question is necessary.

There is no evidence to support the FDA assertion that DMPA users
will be given estrogen to control bleeding disturbances. It is true that
DMPA disrupts the menstrual cycle. During the first 6-12 months of use,
spotting, staining and irregular bleeding are common. Later, 40% to 60%
of users become amenorrheic. However, heavy bleeding or bleeding severe
enough to reguire treatment is very rave (11, 16). The FDA allegation
is probably based on the fact that during the 1960s, estrogens in low
doses were sometimes used to treat menstrual disturbances caused by
DMPA (31}, but the results of this practice were equivocal, and it is
no longer recommended. Cyclical estrogen adm-nistration to bring on
monthly bleeding is also not recommended. Therefore, DMPA is not suitable
for women who will not tolerate spotting or amenorrhea. For other women,
thorough and supportive patient counseling is the best method of dealing
with concerns about irregular bleeding and amenorrhea,

As for the FDA contention that useful studies are not being planned
to give better answers to the questions about DMPA safety, this is not
the case. Several agencies, including the WHO and the International
Fertility Research Program (IFRP) have already planned safety studies.
These will make use of data from family planning programs where substantial
numbers of women have used DMPA for many years. The manufacturer of DMPA,
Upjohn Pharmaceuticals, has also begun new studies of a variety of issues.
The Ad Hoc Panel stressed the importance of careful studies of the effects
of DMPA, but concluded that, given the commitment of international health

agencies to this task, this does not pose a barrier to current use of
- this method. ‘ '

It is necessary to keep .in mind that the most useful studies of

oral contraceptives were done after widespread use of the pill had been
underway for may years.

Finally, while the Ad Hoc Panel had not been asked by AID to evaluate
the FDA claim that there was no need for DMPA in the United States, the
Panel did not agree with this assertion.

In addition to the issues raised by the FDA, there were several others
which the Ad Hoc Panel thought needed careful consideration. One of these
is the issue of resumption of fertility among DMPA users. There appears to
be some delay in the return of fertility after discontinuation of DMPA use.

However, this seems to be a temporary effect, and should not be c0nsi6ered
evidence of permanent impairment. ) '



The following table compares & series of 756 DMPA users with 437 oral
contraceptive users in Thailand (29). The women in both groups had
discontinued use in order to become pregnant. The mean time for esta-
blishment of pregnancy after the discontinuation was 5.1 months for DMPA
users, as compared to 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, however, there was no significant
difference.

TABLE 1. Return of fertility following
discontinuation of DMPA vs OC

Prior DMPA Prior OC
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 92% 94%
Mean months 5.5 2.5

{Source: Pardthaisong T, 1978) (30)

*
Montbs after stopping contraception; contra-
ception was considered stopped after last
cycle . of OC was taken, or 3 months after last

injection.

Anothe? analysis of data for this 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 IUD removed in order to conceive (30).

Because of these data and other studies with similar findings, the
Panel concluded that, "While there is a delay in the return of fertility,
the vast majority of women desiring a pregnancy were able to conceive within
a tw?-year period of time. Thus, concerns about irreversibility, or chemical
sterilization, do not appear to be substantiated (33)."

”



ENDOMETRIAL CANCER

A second issue not addressed by the FDA is that of endometrial cancer.
In December 1978, after the FDA had announced it would not approve DMPA
for contraceptive use in the United States, and after the Ad Hoc Panel
had concluded its meetings, it was learned that the FDA-required, 10-year
studies of DMPA in rhesus monkeys had been concluded. The autopsy
findings contained surprising information: two of the 10 monkeys
receiving 50 times the human dose for the duration of the study hgd
developed endometrial cancer, while none of the 20 monkeys receiving
other doses of DMPA or of the seven control monkeys showed any signs
of endometrial disease (34).

The Chairperson of the Ad Hoc Panel, after consultation with Panel
members, arranged for a special toxicology committee to consider this
information and the reports of consultant toxicologists (to The Upjohn
Company) who reviewed the microscopic specimens of all the test monkeys.
A group of experts was recruited for this meeting from a variety of
relevant fields, including obstetrics and gynecology, gynecologic
pathology, veterinary pathology, and reproductive physiclogy.

Committee members had experience in cancer epidemiology,international
public health programs, and one was a lawyer with experience in ethics.

In its deliberations, the Committee stressed the difficulty of
interpreting the information, bescause so little is known about endometrial
disease in monkeys: few institutions keep monkeys for such prolonged
periods of time (10 years in the Upjohn study}. There is no information
on the baseine incidence of endometrial cancer in monkeys. However, it
. does appear to be uncommon. For example, the San Diego zoo performs
autopsies on all animals. Of 46 female macaque monkeys examined, none
had endometrial abnormalities (2). 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 specics 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 members said that they
knew of two cases of uterine zbnormality in monkeys, neither of which had
undergone hormone administration {one case occurred in a control monkey
in a copper IUD study).

Tt was suggested by the Committee that the monkeys' endometrial cancer
could have grisen by any of three routes: through hormonal action of the

DMPA; through some nonhormonal, toxic action of the DMPA; and independently
of the DMPA, by chance. '
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1£f the hormonal action of the DMPA caused the cancers, then they were
unusual in several ways: 1) They were associated with the superficial 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 hyperplasia, 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
mponkey does not agree with what is known of the natural history of
endometrial cancern 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 risk of developing
endometrial cancer. There is evidence that progestogens neutralize this
effect. For example, while use of estrogens by postmenopausal women
increases the rate at which they develop endometrial cancer, use of a
combination of estrogen and a progestogen does not increase the rate of this
disease (9). Similarly, while use of sequential oral contraceptives (which
emphasize estrogenic action) may increase the risk of this disease among
young women, use of oral contraceptives (which contain estrogen and progestogen
in each pill) does not have this effect. In fact, there is new evidence from
a case-control study which suggests that women who use combined oral contra-
ceptives may 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 (23). Finally, DMPA
.and other progestogens have been used clinically to slow the growth of advanced
endometrial cancer in women. While none of these findings rule out the
possibility that DMPA may have caused cancer found in the monkeys, they do cali
into question the meaning of that finding.

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 the monkeys receiving DMPA than among the control monkeys, nor

any increase in mortality with increasing dosage. Neither was a cancer
found in sites other than in the uterus.

Finally, the possibility that the two cases of endometrial cancer in
the 50x group arose by chance cannot be ruled out. Statistical analysis
showed that the probability that the results of the monkey test could have
occurred by chance was at least one chance in three.

In addition, exploration with a variety of statistical techniques showed
that these data lack both significance and power, even if Wargins of error
much larger than usual are allowed.
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In addition to trying to interpret the monkey data and|asse55'the1r
applicability to humans, the Committee considered the experience of women
who have used this method of contraception. In response to the endomeFr1a1
cancer finding at the conclusion of the monkey trial, Drs. Edw1§ McDaniel and
Malcolm Potts have attempted to determine whether there was an increase in
endometrial cancer among women in Chiang Mai and Lumpoon provinces 1n
Thailand, where DMPA has been used by more than 86,000 women since it was
introduced in 1965 (23).

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 1874-1978. During these years,
although there was a steadily increasing patient load for diseases of all
kinds, there was no clear increase in the number of cases of endometrial
cancer secen each year.

- 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 lack of a subs-
tantial increase in endometrial cancer - in an area where hundreds of women
are known to have used DMPA continuously for 10-13 years and many thousands
for shorter periods - ... is a reassuring preliminary observation."

The Committee members emphasized the need for further and more intensive
investigation of this issue. Several studies are already planned by the World
Health Organization and the International Fertility Research Program.

Weighing the data against the considerable benefits of DMPA, the Committec
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 DMPA contipues. Thus, the Committee was in agreement with
the WHO Toxicology Review Panel which, in October 1979, issued its final
appriasal of the DMPA monkey study. After reviewing all the data that Panel
concluded '""that the adenocarcinomas in these two monkeys were the result of
massive overdosage. The panel felt that the current and planned WHO 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
- programs" (40).
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CONCLUSION

We have reviewed the medical evidence on the health effects of
DMPA, and the evaluations of this evidence by the FDA, the WHQ, and
an Ad Hoc Concultative Panel to USAID. The reasons given by the FDA
for denying approval of DMPA do not appear to be supported by the
data available, Both the WHO and the Ad Hoc Panel have concluded
that, at this time, there is no reason to withdraw DMPA from use.
Furthermere, the Ad Hoc Panel recommended to USAID that it make this
method of contraception available to those developing world govern-
ments which request it. These are not simple conclusions. They
represent complex risk/benefit analyses in which questions of the
effects of DMPA are weighed against its unique advantages, the known
risks and disadvantages of the other efficient methods of contra-
ception, the much greater risks of pregnancy and childbearing, and
the growing demand for effective, convenient contraception throughout

“the world.

In the end, each country must do its own risk/benefit analysis.
What we have tried to do in this chapter is present the scientific
evidence to date, to facilitate that analysis. There are many gues-
tions about DMPA which have yet to be answered. However, we believe
that health officials can, in good conscience, make DMPA available,
provided that sincere efforts are made to help women ma%e an informed
¢hoice of methods, and to learn more about the effects of DMPA use.

i W e s =
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INTERNATIONAL FERTILITY RESEARCH PROGHAM

SYSTEMIC CONTRACERTIVE STUDY

APPERDIX C-|

ADMISEIGN RECORD

PATIENT IDENTIFICATION: 1. Hosgpital o ¢linic no.

2. Admission data

day month  year
3. Patient's name 4. Hushand's name
! 5 Address Telaphone
' 6. Relative/friend’s nama
l 7. Address Telapihone
STUDY IDENTIFICATION LAST THREE MENSTRUAL CYCLES
8. Center name . and numbar; 1-3 37. Average langth of cycle in days: 88) irregular L 0222
9. Stwudy name and number: -t 38. Average duration of flow in days: (8 or more = 8) 6d
10. Patient order number: { 7-10 32, g«)verage amount of flow: 1) scanty 2} fess than normal —
PATIENT CHARACTERISTICS - normal 4) more than normal 5) excessive Du
1. Residence: 1) urban 2) rurs) N 40. Dysmenorrhea: () none 1) mild 2} moderate
12. Age: {comploted years} ‘ [ 1219 3} severo . L. . D“
13. Gainfully employed: ©) no 1) yes L] 41"2’;'3:?@%:;”8:1;:%333:29: O)none 1} staining/epotting Der

14. Race: 1) Ceucasoid 2} Mengoloid 3) Negroid
8} other

15. Religion: 0} none 1) Buddhist 2) Catholic 3) Hindu,
caste .. 4}Jewish 5)Muslim '
6) Grthodox 7) Protestant 8) other

0 Ol

18. Marital status: 1) never married 2) currently married
3} Hormerly married 8} other b
17. Patiant’s education: [schoof year completed) -0
18. Husband's education: fscheof year complated) 2021
19, Total live births: 22-73
20. Children now fiving: number of males 2
8 or more = 8) =
number of females m
21. Age of youngest child: =
fcompleted years: 8 or more = 8) %e
22 Number of additional children wanted: 27
23. Total nrumber of abortions: ez
24. Number of spontaneous abortions: (8 or more = 8} i
29. Total stillpirths: (8 or more = 8} 2

25. Contraceptive method mainly used before
this prescription; O} none JiUD 2) arais
3} femsle sterilization 4) male sterilization 5) condom
6} withdrawal/rhythm 7} foam/diaphragm/jelty

8} othér []n
SPECIAL STUDIES
27. A4
28, 26-a8
28 ar-s
30 1920
FREGNANCY AND MENSES ‘1-42
31. Ever pragnant: f:) no 1}yes .
32. Date last pregnhancy e_nded:l I ] [ l J F 48-30
day month ygar
3. Qutcome af last pregaency: 1) live birth 2} stilibirth
3 3)uinduced gbortion 12 weeks or tess 4}indyced .
abartion over 12 weeks 5} spontaeneous sbortion
6} septic sbortion 8} other ™
34 Breast-feading now: Qino 1) yes I
35, Mensos since last pregnancy: 0) no ~» SKIP to -j “
‘} item 43 1) yes
CTIE ] Joew

36. Onset date of last menses:
LS
n

PLEAGE AIRMAIL TO; International Fertility Resesrch Program,
ﬁ'a:;earz:.::la Triangle Park, NC 27709 USA

day month yoar

-~

42. Intermenstrust pain: Olnone 1) mild 2) moderate
3} savere

Interviewet's name

MEDICAL DATA
43. Hematocrit. 99) not done Haiz
44. Hemoglobin in grams: 99} not done (el
45. Blood pressure: systolic 17

999} not done
disstolic 1a-20
46. Weight in kg: 98 and over = 98] 99) not done z4-22
47. Height in cm: 998) nat done l -2

48, Primary pre-axisting medical condition:

PRESCRIPTION
49. Contraceptive prescribed today: 1) daily combined
orals 2) daily sequantial orals 3} daily minipill -

4) monthly orals 5l injectables 6) vaginal ring

7} implants 8) other

50. Identification of contraceptive by name or code:

j -{30-33
51, Number of cycles given this visit: l 3433
52, How patient will receive next supply: 1) at foilow-up
visit 2] clinic depot 3} community depot 4) store
5} mobiis unit 6} homea defivery 7) mail 8} other F""““
83 Today's date: Hedd
54. Date contracaptive started: 4d-an

day month year

55. Who prascribed the contraceptiva: 1) doctor 2} nurse
3} midwife 8} other

[T
] [ e

month yoar

Prescribar's name

56. Appointment far [
first fotiow-up visit;

} L

NO'!"E: 1 necessary, ratain this form until the first follow-up
contact to record starting date of contraception.

da

¥0-03

[2]w

Form numbaer:

005126

COMMENTS:

SC001—kkx057 7/

OO0 kHX0Te 70
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INTERNATIONAL FERTILITY RESEARCH PROGRAM
SYSTEMIC CONTRACEPTIVE STUDY

APPENDIX C-2

FOLLOW-UP RECORD

PATIENT 'DENTIFICATION: 1. Hospitsl or clinic no.

2. Foliowr-up date

day month  yewm

3. Patient’aname Tetephone
4. Address (if changed)
STUDY IDENTIFICATION CONTINUATION DATA
5. Center name and number: -3 35. gont(?cgptive to be Ot:jsad until next visit.
pecify by name or code:
6. Study name and number: - @%ﬁ% 68-71
7. Patient order number: . 7-19 36. Contraceptive type: 1) daily — Racord in Box A l:l
8. Admission form numbar: I ] Hats 2} nondaily — Record in Box 8 &
9. Fallow-up visit number: 1112 Box A—Dsily contraceptive
10. Number of contraceptive cycles completed: romin Record for last 28 days t.:r since last visit, whichever is loss.
37. Maximum numbesr of consecutive days missed: ]
CONTACT DATA o o {8 or more = 8) : "
11, Type of contact: 1) clinic visit 2} home visit 3) moved
4) unabletolocete 5) died, ceuse 38. Total number of days missed: r 74.78
39. Total number of days dose doubled: (8 or more = 8} L]

8} other Dm

12. Reason for this comtact: 1) scheduied

8) other )
13. Date of this contact: 23-28
14, Date of last contact: 2034

8y manth year

LAST COMPLETED MENSTRUAL CYCLE
15, Manses since tast visit (0) no 1) yes

16. Onsot date of

[

iast manses:
day month year
17. Length of cycle in days: [ 37-38
18. Duration of flow in days: (8 or more = B} »

L.
19 Amount of flow: 1) scanty 2} less than normal
3) normat 4} more than normal §) excessive []w
-

MENSTRUAL COMPLAINTS SINCE LAST FOLLOW-UP VISIT
21. Intermenstrual bleeding: 0) nona 1) staining/spotting
2} modarate 3) severe E]u

20. Dysmenorrhea: Ok none 1) mild 2) moderate
¥ 3} sevare

22 intermenstrual pain: Ol none 1} miid 2} modarate

3) sevare as
23. Number of amenorrheic contraceptive cycles: a4
PREGNANCY .

[

25, Pregnency since last visit: @ no 1)yas ~» Complete D

24, Bregst-feeding now: Olno 1) yes

Pregnancy Confirmation Form a“
26. Pregnancy diagnosed by: 1) pregnancy tast
2) physical examination 3} history only
4) combination, specify 8) other

(o

27. Estimatad date
of conception;

day month yesr

2B, Pregnancy Gutcome: 1) cutrently pragnant 2) live
birth 31 stlilbirth 4) induced abortion 12 weeks
of less B} induced abartion over 12 weeks
61 spontanaolis abartion 7) septic abortion 8) other D
i

After completion of ltems 37-328, SKIP to item 43

L 4 .
MEDICAL DATA
29. Hematocrit: 99} not done 49-30
30. Hemoglobin in gm: 89) not done M2
31. Blond pressurs: systolic 8343
899} not done .

diastolic [

32 Weight in kg: (98 and over = 28} 39) aot done B¢-~40
| SPECIAL STUDIES

33. [T
'\.
34, . st

PLEASE AIRMAILTO: Internsational Fertility Resesrch Frogrom,
Research Triangle Park NC 27708 (/SA

3
Box B—Nondasily contraceptive 1.
40. Duration of protection of last f
administration in days: 21-23 ;
41. Number of days since last administration: 24-20 !
42. Administration this visit O)noc 1) yes A

S ——
43. Pstient terminated from study:
no 1)yes D?u

44, Dete of last use

4%5. Decision to discontinue made by: 1} patient
2} doctor 7) end of study pariod 8) other

46. Primary medical resson for discontinuing:

47. Primary nonmedical regson for discontinuing:
1) desires to become pregnant 2) will move away
3) sdverse publicity 4) ng further need 5) hushand
objocts 6} cannotvisit ¢linic, reason

7} no supply. reesan
8) other 9} and of study period D:w

48. Othar method of fertility contro!l accepted or
planned by patient: O} none 1} IUD 2) eystemic.
type 3} famale
starilization 4) mele sterilizafion 5) condom
g{ w‘i*:hdrawalfrhwhm 7} foam/diaphragm/jelly

other

43, Primary reason for irragular use: Q) not irregular
1} discontinued 2) forgetfulness 3} side effacts
4} clinlc supply not available B} temporarily not
needad 9} supply misplaced 8) other

o

50. How pstient received last supply: 1} at follow-up
vigit 2) clinic depot 3} community depot 4) store

&) mobile unit 8} homa delivery 7) mail
'8} other Daa

51, Has patiant racommended this systemic contracaptive

to anyone since last visit: Olno 1}yes “

52. agﬁ?inmam for next follow-up l II J ][ I l“"‘

day month yaar
Er‘wte‘;viewer's name
COMMENTS:

&)

SC003—-RkxDSH | °



INTEFINATIONAL FERTILITY RESEARCH PROGRAM
SYSTEMIC CONTRACEPTIVE STUDY APPENDIX C-3
PHYSICAL EXAMINATION RECORD

|
i
. ; ini 2. Today'sdate
PATIENT IDENTIFICATION: 1. Hospita! or clinic no, y o TenR T yae ]
3. Patient's name Telephone '
4, Addrass
STUDY IDENTIFICATION . PHYSICAL EXAMINATION
5 Contarname oo . and number 1-3 41. Time of examination: 1) admission 2} cross-over of
contraceptive 3} termination &1
. Stud and numbaer: -
6. Study name 42, Urine albumin: 0 no )yes 2) not tested o2
7. Patient order number: 710
l l sugar: Olno 1)yes 21 not tested 83
8. Admission form number: 1118
rission form nu 43. Eves: 0) norma!l 1} abnormal. specify
8. Follow-up visit number: QQ) sdmission 7-18 D“
10. Number of contraceptive cycies compieted: w2 A4 Ski: Olclear 1lacne 2) chloasma 3} hirsutism
.y 4) combination of abnormal conditions, specify
11. Day within present cycle: 21n22
12, Date of this visit: l l I l j l 73-28 8) ather
day month year 83
SIGNS AND SYMPTOMS 45, Thyroid: O} normal 1) abnormai, specify

-
-+

Racord for last 28 days or since last visit. whichever is less.

13. Spottin skthrough biseding: 0} none 1} yes. sarly © 48, Breasts: O} normal 1} abnormal, specify
cyela 2} yes, mideycle 3) yes. late cycle 4} yes, more D
2%

-
~

than one phase of cycle
47. Lungs: O} normai 1} abnormatl, specify

ajinluin]sisls

14. Estimated nymber of days of spotting/hreakthrough
teeding: 00} none { 30-11

15, Nauses: Oino 1)yes 2 48, Heart: Q) normal 1} abnormal, specify

a9
16. Vomiting: Oino 1)yes

_ ¥ 49, Avdomen; Q) normal 1) sbnormal, specify
17. Dizziness: Ding ilyes 7
18. Headache: Oino 1lyes » 50. gflvig.vegina. peg?e‘um‘. g} g’ormai 1} leukorrhes
) ) inflammation and other
18. Hair loss: Oino 1)yes e n
20. Backache:
acne Oino 1] ves ¥ 81. Cervix: Q) normal 11 cervicitis 2} erosion 3) nabothian
21. Diarrhea: Oino 1) yes 3x cystsH 4) combingtion of abnormal conditions,
spacify .
22. Constpation: Olnoc 1yes an 8} other
23. Abdominal pain: Olno 1)yes 40 ’2
24. Abdominal bloating: Olno 1) yes “ 52, Uterus: O} normal 1) suspected fibroids B) other
. T3

235. Sweiling {adema): Olno 1)yes 2 53. Adnexae: Qi normal 1) thickenad 2)tander 8} other
26. Leg pains or cramps: Olno 1)yas a ™
27. Fatigue: Olno 1)yes - 54. Ractum: O} normal 1) sbnormat, specify

78
28. trritability: Q) no 1}yes LS

) 55. Pap smear: O} normal 1) atypia 2) dysplasia
29. Depression: Glno thyes a gi carcinoms in situ 4} invasive carginoma
. othe

30. Breast discomfort/tenderness: Olno t}ves } ' 3} notdone

56. Varicose veins: Q) none ¥} yes. nonthrombosed

31. Change of appetite: Q) none 1} increased 2] ves. superficial thrombosis 3} yes, deep thrambosis

2} decreased

—
~

57. Abnormalities of the extremities: 0} nona 1) edema,
snecify
2} ulcers, specify

32. Acne and/or oily skin: 0l none 1) increased
2} decreased

33. Rashes: Olno t)yes

a
-

58, Other apparent sbnormalities: 0) none 1) yos, specify

3

34. Facial pigmentation (chloasmal: Olno 1)yes

[

FOO 00 0000

35. Sexual desire: 1) unchanged 2}increasad

3} decreased COMMENTS:

3€. Vaginal itching: 0} nona 1) yves

37. Vaginal discharge: O)none 1) unchangad
2)increased 3} decressed

28. Other:

4350

38, Diagnosis and treatment of physical conditions
associsted with symptoms listed above: 0} none
1) yes, specify

H Bee
L HD M O O I I I I I T I I

aT-28

. PLEASE AIRMAIL TO: International Fertifity Rasearch Prograrm,
. Research Triangle Park NC 27709 USA

\ | SCO02- KAXOES 779

4Q. Examiner's name
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INTERNATIONAL FERTILITY RESEARCH PROGRAM

SYSTEMIC CONTRACEFTIVE ABBREVIATED DAILY SYMPTOM GRID

APPENDIX C-4

PATIENT IDENTIFICATION:

SR,

3 Patient's nama

1. Hospital or clime ne.

2. Date completed.

day
Telaphone

menth

year

4. Address
L mmmmmmmmm
5. Center number: a 1ot 12. Comracaeptive P it
identification: o Sl s
8. Study number: g sea .
13. Frequency of contact: 1] once 2 manth 2) twice a
7 Patient order number: 813 month 8 other, specify [j“
& IFRP admission form number: l Akl 14. Contraceptive cycle days when contacts for this
grid were made: First contact 4~38
2. Cycie number: s 989) not applicable
Second contact ar-30
10 Symptom grid numbaer within cycle: 22
. 15, Contact: 1) self 2) telephone 3} home visit 4) ¢linic
11 Date of firgt contraceptive l i l i J i aa-28 visit %) home and clime visits B) othar, specify
i3

cycle day in this cycle: 78

H 1 ' ]

Calendear month:

Calendar day: i E '

[

&
'

L
enaiank

ey Y YUY

manth

R T L M SN ~-1-+--¢~+-+w~- -t

o

year

DAILY SYMPTOM GRID
T"f"""!' 1

-
i A~+-§-=-~'»-r-4-é
i A

i : I S-S S : 1

- -,---r--: —gm g ":""t"'“l"‘ --T--.r-- -5
3 ¥
L

Contraceptive cycle day: 1 2 3 &4 65 8 7

For {tem= 16-23, code
as indicated on days
whan condition occurred.

g 8 101112 13 14

e o

LY
16 16 17 13 18 20 2122 23 24 26 26 27 28

b .--r-m,

[

H i
A

. : : "

b

S S

29 30 3% 22

16. Contraceptive pili:
O} pilt missad 1) pifl

HEEREN

]

HERR

Li 1o

-taken 212 or more
pilis taken

i7. Bleeding: 1) bresk-

HEERRE

through/spotting

L1l fy

2} withdrawal/
Manses

18 Vagina! discharge:
i) yes .

P11 12?]

g fausea:l)yes

IIET

20 Vomiting: 1} yes

14]

21 Headacha: 1) yes

5]

22. Fatigue: 1} yes

[6]

23 Breast tenderness/

sweling: 1) ves

RN

17]

24

HEREEN

HERE RN

8]

HEEREN

l

HEEN AR

P11 19)

47T 42 A% A

RETURN TQ: International Fertility Research Program. Research Triangfe Park North Cargling 27708 (/S5A
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40141

Census no.

Subject’'s name

A3

2179

8S

Endocrinology  Study

ICDDR,B




JoRSB Endocrinology_ Stud y\/,*,,

Subject Identification I | | I 198

? 2]3 145161789 1101121314 15]16 |17 |18 119 120 21 22023 2425262728 |29 30 3{5
January | '
Fabruary i:[—
March |
April |
May ~
June ! |
July
August
September
October
i November
December | [
-
Please record menstrual-cycle events as follows:-
N = no menstruation S = slight bleeding (spotting) B = normal menstruation

_ ’ ) H = heavy bleeding
+ = ovulation pain E = emotional event x = missed pill (Pill users only)



