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WHO SPECIAL PROGRAMME OF RESEARGH, DEVELOPMENT
ARD RESEARCH TRAINING IN HUMAN REPRODUCTION

The First Fourteen Years:
A Review

i. THE MANDATE

The Special Programme of Research, Development and Research Training in Human
Reproduction is the main instrument of the World Health Organization, and indeed of the
entire United Nations systeam for conducting, promoting, coordimating and evaluating
international research and development related to human reproductien, fertility regulation
and family planning, with special emphasis on the needs of developing countries.

The Programme is expected to respond to a wide variety of requests from Member States
for collaboration in this area. Hence the Programme has a broad mandate from the World
Health Assembly (cf Resolutions WHAMS.49; WHAL9.43; WHAZ20.41; WHAZL1.43; WHAZ2,32; WHAZB.44;
WHA30.405 WHA3L1.37 and WHA35.14). This mandate encompasses a spectrum of activitieg, such
as research on and the development of new and improved methods of fertility Tegulation,
extensive studies om the safety and efficacy of existing and newly developed me thods,
research on the diagnesis, prevention and treatment of infertility, studies on the
behavioural and social determinants of fertility regulation, and health service research.
An equaltly important component of the Programme is the support and further development of
the necessary national and international resources for research, be it ingtitetion
strengthening in developing countries, the provision of research training, quality control
and standardization of laboratory précedures, or the provision of various types of
scientific information, standardized reagents and supplies., Furthermore, the Programme
plays and will incressingly play an important role in review and recotmendations on
modernization and updating of the drug regulatory process, with special emphasis on the
requirements of developing countries and the needs of drug regulatery bodies in developing
countries. Im addition, as an intergovernmental world-wide programme, the Special Programme
has an impertant coordinating and advisory function, which is available to national,
regional or international programmes active in the field. The Special Programme also
collaborates with such agencies in a variety of ways, be it the conduct of joint resesrch
prejects, the provision of assistance with the design of different studies and of
large-seale comparative testing of new agents or the organization of joint symposia,
seminars and workshops.

" 2. OBJECTIVES

Following a feasibility study conducted during 1970-1971, the Special Programme, which
was then called the WHO Expanded Programme of Research, Development and Research Training in
Human Reproduction, stated its original objsctives in two documents (HR/71.4 and HR71.4
Add.l) published in May and August, 1971, According to these documents, the Programme
wished (a) to identify priority areas in which action was required and (b} then to improve
the quality and expand the quantity of multidisciplinary research in these areas, In order
to achieve these objectives, the Programme intended to establish a world-wide network of
centres collaborating im a common research and development effort in order to conduct
collaporative clinical studies of fertility regulating agents on a global basis and to
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organize nulticentred rasearch teams for collaboerative research and development., The
Programme also wished to improve communications and collaboration among scientists and to
increase the number of sgientists engaged in this field, "thereby increasing understanding
of the buman reproductive process ieading to the development of a variety of safe,
acceptable and effective methods for the regulation of human fertility".

Subsequently, the concept of the multicentred research teams referred to above was
developed into a unique multinational and multidisciplinary collaborating mechanism, the
Task Forces, wiich together with the network of centres conducting clinical research
constitutes the backbone of the Programme's activities in research and development.
Originally, the various Task Forces were organized im order to cover the major steps in the
human reproductive process susceptible to regulation and controlled interference. During
the subsequent years, certain Task Force lines proved to be more promising than others, and
as a consequence of periodic reviews by the Advisory Group and other bodies, certain lines
have been suspended, while others have been added. Furthermore - for reasons which are
rather obvious - with the passing of time, there have been shifts of emphasis and revisions
of prigrities within individpal Task Force areas. Sometimes these reflected the developuent
of new technologies with promising applications to the field of reproductive scienges and
contraceptive development, sometimes they were simply due to the unexpected appearance of
digappolnting adverse reactions,

Other important achievements of the Programme relate to objectives such as institution
strengthening in developing countries, the provision of research training, quality control
and standardization of laboratory procedures, the provision of standardized reagents and
other supplies and the dissemination of scientific information to governments and to the
international scieantifie eowmunity. Certain "spin-off" effects should also be briefly
mentioned, such as relations with industry, patents, ethical issues, and the role of the
Programme in the drug regulatory process. Last, but not least, the international
coordinating function and the impact of the Programme on developing countries and alse on
the progress of basic research in general should briefly be considered.

3. RESEARCH AND DEVELOPMENT

3,1 New and improved methods

3.1.1 Long-acting systemic methods

Approximately 5 million women around the world are currently using leng-scting
injectable and implantable steroidal contraceptives, mostly in developing countries, and the
number of users is increasing. Since the establishment of the Task Force eon Long-acting
Systemic Agents in 1973, the objectives of the Programwe in this area were;

(a) to conduct researcn on the safety and efficacy of current products, and

{b) to develop a variety of new and improved long-acting formulations, such as
injectable gnd implantable contraceptives and vaginal delivery systems.

The latter area was identified in the early 1970s as one in which the pharmageutical
industry had little interest and family planning programmes a major one. Tne gchievements
of the Programme with rey.rd to the first objective are reviewed under the heading "safety
and efficacy of existing methods” (cf 3.2); this section summarizes the major achievements
related te the second objective, which are as follows:
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- As a result of several pharmacokinetic studies as well as large-scale
multicentred trials, an optimal frequeuncy of administration (every two months) has
been eztablished for norethisterone enanthate (NET-EN}. Concerning
depomedroxyprogesterone acetate (DMPA) the studies indicate that the currently used
dose (150mg) might be reduced to 100mg. This dose is presently being investigated ia
a Phase IJT clinical trial.

- Because of a lack of developmental efforts in the pharmaceutical industry, a
multinational chemical synthesis programme has been established with a strong
participation of developing country laboratories. The Programme has been responsible
for the synthesis of more than 200 progestogen esters, progestogen—oxime esters and
ethers, many of which were shown in animal testing undertaken by the Center for
Population Research (CPR) at the Us National Institutes of Health (NIH) ta possess
long-acting properties and improved pharmacokinetic profiles, Continuing
collaboration with the Contraceptive Devélopment Branch of CPR has allowed the
selection of three levonorgestrel (LNG) esters (HRPOOLl, HRPOO2 and HRPOO3) and one
levonorgestrel oxime ester (HRPO11) for further development. :

Three of the four new compounds are covered by & patent recently issued by the U3
Patent GEfice., Omgoing ¢linical trials suggest that at least two of these three compound
s will provide contraceptive efficacy for 3-4 months in doses as low as 20mg. This dose

is approximately an order of magnitude less than that employed in the available injecta
ble preparations, DMPA and NET-EN.

- Following extensive pharmacokinetic studies and a Phase II clinical trial, twe
different types of monthily injectable contraceptives (HRPLOZ and Cycloprovera) are
being evaluated; Doth provide significantly improved bleeding patterns compared to
those induced by progestogen—only formulations. The ongoing large-scale (Phase III)
clinical testing will be completed by early 1937, The Programme is the only agency
which is engaged in the development of once-a-month injectables.

- Continued optimization studies resulted in two "second generation' monthly
injectable formulations (HRP 103 and HRP 113), which are presently under c¢linical
evaluation.

- Through the 19705 many biodegradable systems were explored by the Programme, but
neme came to fruition, One of these, however, the Alzamer device, did enter Phase 1
clinical trial, Although it did achieve zero grder release characterisiics, it gave
rise te lecal irritation, Because of this and problems in obtaining reproducible
batches of the polymer, this product was discontinued. New approaches to
biodegradable implants (e.g. polylactide fibres) are currently being explored.

- In ¢collabaration with the CFR of NIH, clinical assessment of a new single-implant
contraceptive device {(Capronor) has been carried out. The implant releases LNG for
some 12-18 months., The main advantage of the device is that it is retrievable during
its agtive lifetime, after which it slowly biodegrades in a few years' time,

- A vaginal delivery system has been developed, which provides constant blood
levels of LNG by releasing 20ug/24h of the drig during a minimum period of 3 months.
The main advantages are easy self-administration and self-removal and provision of
fertility regulation with a minimal steroid load, which is the lowest among all
existing steroidal contraceptives. There is no need to remove the rings at any time
during their active lifetime., A prototype edquipment has been designed and constructed
for the large-scale wanufacturing of the devices. After the completion of Phase I,
Phase II and Phiase III studies, a Product Licence Application has been submitted in
June 1985,

- "Second generation' vaginal devices Which'will shortly reach the stage of

"clinical assessment include one which releases the same amount (20ug/24h) of LNG
during & months, or more, another one releasing slightly higher amounts (3Qug/24h)
during 3 months, or longer, and a third one, releagsing the natural bormeone,
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progesterone, at a rate of 3mg/24n, or lUmg/24h. The last-mentioned device, which is
intended for postpartum use, is being developed jointly with the International Council
of Contraceplive Research {(ICCR)} of the Population Council (New York),

- Bleeding irrepularities consitute by far the mest important reason for
discontinuation of tihe use of steroidal contraceptives. The Programme has focused the
attention of the international scientifiec community on the incompletely comprehended
associatlion between endometrial bleeding and steroidal contraception by organizing a
gymposium on this subject, publishing its proceedings and initiating a number of
international research projects on the prevention and treatment of steroid-induced
bleeding irregularities. Tne above-mentioned book "Endometrial bleeding and steroidal
contraception" published in 1979, is still the wost authoritative review of the state
of art in this area.

3.1.2 Oral contraceptives

The balance of evidence seems to suggest that the global number of oral contraceptive
(OC) users is sowewhere between 50 and 100 million., Almost all natiomal family planning
prograwmes include at least one OC preparation among the fertility regulating methods
of fered, and their use is increasing, primarily in developing rather than developed
countries. However, most of the available information on the adverse and beneficial effects
of OCs has been obtained in developed countries, Therefore, the objectives of the Programme
in this area itncluded (and still include):

{a} the assessment of the medical risks and benefits of currently available QCs in
mulricentred, wultinational studies in different ethnic groups, easpecially in
developing countries, :

(b) the effect of various OCs on lagtation, and

{¢) inkteractions between OC use and diseases comnon in developing countries (e.g.
malaria, schistosomiasis, filariasis).

The assessment of the long-term safety of OCs as possible risk factors in
cardiovascular disease and neoplasia ain develuping countries is reviewed under point 3.2,
Some of the other achievements in this area are;

- The optimal dose of ethinyl estradiol (EE) in combined OC preparations to be used
1o developing countries (l,e with a maximum of contraceptive efficacy and a minimum of
metabolliec effects) was established in large-scale multicentre comparative studiaes.
Preparations containing 30-35ug of EE were as effective as those containing 50ug. On
the other hand, 0Cs containing 20ug of EE were associated with a high failure rate and
poar cycle control,

- A comparison of (OCs containing norethisterone (NET) or norgestrel (NG} revealed
that discontinwation for bleeding was more common with OCs containing NET and
discontinuation for nausea and vomiting was higher with NG-coataining preparations.

- The efficacy and gyele control of combined OCs was shown o be significantly
superior to that of progestogen-only minipiils,

- In a (still ongoing) comparative study of a triphasic and a fixed dose 0C
preparation (the Chinese Pill No 1), significant differences were found: the Fill No
| had mere spotting days and more variability of the length of bleeding and spotting
episodes than the triphasic pull,

- The use of combined OCs was shown to have no adverse effect on liver function in
women with liver fluke infestation, or with schistosomiasis infection, two digeases
witieh are endemic in some countries where OCs are extensively used,
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- The use of combined OCs was shown not te cause further deterioration in the
vitamin status of women with vitamin deficiency,

- pntiparasitic drugs commonly used in developing countries, such as primaquine,
chloroguine, and tinidazole were shown not to affect the metabolism of cpmbined QCs,

- The use of combined QCs during lactation was associated with a decrease in breast
milk volume and alterations in milk composition. Progestogen—only contraceptives
("minipitls" and DMPA} caused fewer alterations. No differences in infant growth were
found. Studies are approacning completion on factors, such as the onset of puberty,
intellectual development and behavioural aspects,

3.1.3 Post—ovulatory methods

Simple, safe and effective post-ovulatory methods of fertility regulation have been
demanded by family planning programmes for a long time; an agent of this type would be
adninistered only occasionally, which would most probably minimize the pisks of adverse
medical effects. However, until recently, the scientific community found it very difficult,
if not impossible, to satisfy the demand for agents of this type, mainly because of our
incomplete understanding of the mechanisms involved in the regulation of the relevant steps
in the human reproductive process. The frustration experienced by the Programme during the
exploration of various aspects of this area is reflected by the changes in the orientation
and name of the Task Forces involved in this researeh, such as the Task Force on Methods for
the Regulation of Ovum Transport, Methods for the Regulation of Implantation, Post-coital
and Qnee-a-month Drugs, and Post-ovulatory Methods for Fertility Regulation.

There have been twe major sciemtific breakthroughs in the field, which dramatically
changed the prospects of developing a variety of safe and effective post—ovulatory methods;
the use of prostaglandins to induce rhythmic uterine contractious leading to the evacuation
of the uterine cavity, and the development of agents interfering with the function of
progesterone, the hormone of pregnancy maintenance, e¢ither by blocking progesterone

receptors, or by specifically blocking the bivsynthetic pathways leading to the production
of progestercne.

3.1.3.1 Prostaglandins

The World Health Organization estimates that maternal mortality in developing
countries 1is around 500,000 every year {cf Report by the Director General, presented
st the 32nd World Health Assembly, Geneva 1479), OFf this figure 15-20% of the deaths
are attributable to illegal abortion attempts, Hence the development of safe and
effective medical methods for the termination of early pregnaney would represent an

lmportant step towards reducing the mortality and morbldlty associated with attempts
to induce abortion.

As late as 1972, all available wethods for the interruption of gestation involved
surgical procedures, or the administration of strong {sometimes toxic) irritants {such
as hypaertoni¢ saline, ot Rivanol) directly into the amniotic cavity. Since 1972 the
Programme has conducted in-depth investigations of seven natural and synthetic
prostaglandins .in 25 centres, involving more than 15,000 subjects. As a result of
these comparstive trials of unique charaeteér, it is now established whiech compound,
dose regimen and route of administration is the most suitable ome in different
clinical situations. Some of the methods developed offer the potential for
self-administration, others can be zupervised on an out-patient basis.

Further achievements of the Programme in this area are:

-  Stable vaginal 5upp0$1tor1€s of two analogues (15-methylpro$tagland1n-F2
and 9-methyleneprostaglandin—f;) have been developed and tested clinically,
They were shown to be as effective as vacuum aspiration in the termination of
first trimester pregnancy.
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- A safe and effective method of preoperative cervical dilation in
primigravidae with L5-methylprostaglandin-Fg , suppositories was developed and
tested in some 1000 subjects., This method greatly facilitates vacuum aspiratien
and significantly reduces operative and postoperative complication rates,

- A simple, safe, rapid and effective method has bean developed for the
termination of second trimester pregnancy, The use of laminaria tent followed 12
hours later by the intramuscular administration of
le—phenoxy-17,18,19,20-tetranorprostaglandin-E; methylsulphonyl amide
(sulprostonum) or lL3-methylprostaglandin-Fj, injections provides high efficacy
within Z4 nours and a very low incidence of cervical laceration.

- 1n menstrual regulation studies on women with a delay in the onsat of menses
of up to 14 days, it was demonstrated that the intramuscular administration of
sulprostone is as effective as vacuum aspiration; hence the need for a surgical
procedure is eliminated.

- The large body of pharmacokinetic and pharmacodynamic data and ¢linical
results produced by the Task Force enabled the pharmaceutical companies
collabopating with the Programme to obtain a rapid registratieom of the various
products tested; prostaglandin-Faq,
prostaglandin—fiy,16,l6-dimethylprostaglandin E; and sulprostone are now
registered in many countries and are routinely used. The Programme has
negotiated agreements with three manufacturers for the supply of their products
for distribution in the public secter at concessionary prices.

3.1.3.2 Antiprogestins

kecognizing the potential of controlled interference with progesterone receptors
for the developmeat of new fertility regulating agents, the Programme supported s
series of early studies on such receptors in the human endometrium, studying their
changes in the menstrual cycle. Moreover, in an attempt to provide a rational basis
for the synthesis of potent antiprogestins, the aminoacid residues in the
steroid-binding site of the human progesterone receptor have been identified, and a
few lead-compounds (Ll- and 16~ substituted progestercne derivatives) weve
synthesized. When a new antiprogestin (RU 486) synthesized by a French pharmaceutical
company was shown to be more active and thus wore promising than the lead-compounds,
the Programme initiated co}laboration with the company. These recently initiated
studies of the Programme have already resulted in important achievements:

- it was shown that the administration of the compound alone in the dosage
scheme tested did not provide a sufficiently high success rate in rterminating
very carly pregnancy. However , it was also demonstrated that the administration
of this compound sensitizes the uterus to the subsequent administration of
uterotonic agents, such as prostaglandin analegues (e.g. sulprostone) which can
be administered in such smakil quantities that the occurrence of gastrolotestinal
side—effects is minimized. At the same time, & high success rate was obtained.
Hence the sequential combination of an antiprogestin and a prostaglandin
derivative seems to offer an affeetive method for the medical termination of very
egrly gestation,

3.1.3.3 Qther achievements

In 1975 the Programme sponsored and published a Symposium on "Ovum Transport and
Fertility Regulataon", which summarized availabie information on the subject and was
instrumental in the initiatioa of subsequent human studies. These Task Force studies
have demonstrated that unfertilized human eggs enter the uterine cavity approximately
60 hours after ovulation. It was also shown that the rate of ovum transport in the
human tube is not related directly to tubal contractility and hence is not influenced
by compounds known to affect tubal motility. These observations suggested that
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manipulation of tie rate of ovum transport in the tube is unlikely to result in an
effective approach to fertility regulation,
Other studies are exploring the feasibility of using various progestogens as

postcoital agents on a regular basis, rather than as an "ewergency treatment".

3.1.4 Intrauterine devices

The intrauterine device (IUD) is one of the most widely used methods of fertility
regulation; it is estimated that currently more than 60 million women are using such
devices, the majority of them in developing countries, For family planning programmes, IUDs
offer many advantages, since they represent & relatively safe, effecrive and convenient
metheod that does not require frequent administration, i1ts use is not coitally related, and
it can be inserted by suitably trained paramedical staff. The extent of JUD use varies
considerably; it is high in the People's Republic of China (35%4), in Scandinavian countries
(20%) and in Indenesia {15%)}, and is rather low in the United States (5%} and in India (3%).

There i1s a wide variety of different devices, including the inert ones, made of
plastic alone, and different types of medicated IUDs releasing copper or progestogens.
Almost each type is available in different forms, shapes and sizes and with different
release rates. Hence there is a major need for an impartial comparative assessment of the
relative merits of variouws IUDs, especially under developing eountry conditigns,

Since the Cooperative Statistical Program of the Population Council cessed operations
in the mid-seventies, the Special Programme has been the prineipal sourece of information on
the performance of various [UDs in international multicentre studies. Since its incepticn
the Programme has been, and continues to be, the principal source of information for
governments and national family planning programmes as to the safety and effieacy of
different IUDs.

Since 1974, the Programne has completed randomized multicentre studies of devices
inserted under different circumstances, e,g. lmmediately following delivery of the placenta,
or termination of gestatiom, following spontaneous abortion or & normal menstrual bleeding
{(interval insertion). These studies provide approximately 500,000 woman-months of
experience. The Programme has also carried out menstrual blood loss (MEL) studies with
various IUDs, and investigations on the mechanisms of uterine haemgstasis in IUD users. It
also addressed the two major concexrns of IUD use: ectoplc pregnancies and pelvie
inflammatory disease (PID). These lastmentioned two areas will be considered under 3.2.

Some of the achievements in intrauterine contraception include the following:

- In 2 comparative trial of the copper—releasing TCu220C device and Lippes Loop D,
which was conducted in 14 centres and accumulated more than 55,000 womdn-months of
experience, the pregnancy rate 1in Lippes Loop D users was at least twice that of
TCu220C users during two years of exparience. Furthermore, tne Lippes Loop D had a
significantly higher removal rate for pain and/or bleediug and & higher expulsion rate
than the Copper T-220C device. Also the increase in MBL was higher with the Lippes
Loop D than with the TCuZ20C device., As a result, the Frogramme issued s statement in
1979, which was widely distributed to wministries of health, family planning programmes
and other concerned agencies, In this statement, it was indicated that the Programme
does not intend to use inert (plain) devices any longer and the TCu220C device was
recommended as a suitable IUD for family planning programmes. It should be noted that
the manufacture of the Lippes Loop has now been discontinued,

Multicentred studies showed that the larger plain plastic devices, such as the
Lippes Loop D, are associated with a 100-150% increase in MBL and a significant
reduction over time of the subject's body iron stores, Qo the other hand, the smaller
copper-releasing devices caused only a 30-60% increase, whereas the use of a
progesterone-releasing device resulted in a net reduction in MBL and a significant
increase in serum ferritin levels, with a2 beneficial effect on irom stoves especially
in women with frequent pregnancies or parasitic disease and low haemoglobin levels.
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- A multicentre study of Lippes Loop D, the Copper—-7 and the Copper T-2200 devices
inserted in the immediate post~abortion period was carried out in 2358 women,
repregsenting a total of more than 34,000 woman-months of experience, First trimester
postabortal insertion carried no greater risk of pelvic inflammatory disease (PID)
Chan interval insertion, and the expulsion rates for each device were similar to those
following interval insertion., On the other hand, insertions following second
trimester abortions were associated with a 5 teo 10 fold increase in expulsion rate,
These studies astablished that [UD insertion following first trimester termination of
gpestation is as safe and effective as after ianterval insertion, whereas IUD insertion
following gecond trimester abortion cannot be recommended. The Copper T-220C was the
best of the three devices in every respect.

- Because of the favourable results indicated by the above studies, the TCu22QC
device has been the most widely used one by the Programme as a reference standard;

two studies with 6834 insertions and more tham 148,000 woman months' experience has
rasylted in pregnancy rates of 1,7 and 2.7 per LY women after 3 years of use,
compared to 4.8 for the Copper~7 and 2.5 for the Multilead 250, Tie TCu220C had lower
removal rates for medical reasons than either the Copper-7, or the Maltilead 250.

- Studies supported by the Programme established that the endometrial lining of IUb
usery has increased fibrinolytic activity, which way contribute teo the increase in
MBI,,  The Programme identified and screened 22 compounds with potent antifibrinolytie
activity; the two most promising compounds were shown to reduce MBL in baboons and to
have an antifertility effect inm rabbits. Funding constraints have caused suspension
of this promising line of research, but 1t is being pursued now in the People's
Republic of China.

- Studies condugted by the Programme also established that IUDs releasing
progesterone and other progestational steroids reduce MBL and thus improve the iron
stores, Thig finding, which is of particular relevance te women in developing
couutries, who are frequently anaemic, triggered off the world-wide development of
various devices releasing natural or synthetic progestogens at different rates.
Developmental efforts are still in progress; at present, a device developed by the
ICCR of the Population Couneil, which releases 20ug/24h LNG and which is designed to
have a minimum 1ifespan of five years would appear to be the most promizing.

- To assess the feasibility of using an 10D, which releases progesterone during &
relatively long period of time, the Alza T IPCS 52 system was compared to the TCuZ20C
and Multiload 250 devices in two randomized trials in 20 centres in 17 countries.
There were 2239, 2292 and 1011 insertions, respectively. The copper devices had
gignificantly lower medical removal rates and higher contlnuation rates, Furthermore,
the pregnancy rates for bthe progesterone-releasing device were significanty higher
both after interval and postabortion insertions. The Alza T IPCS 52 device achieved
an efficiency of only two years which is too short for programmatic use in developing
countries,

4.1.% Antifertility vaccines

A safe, effecrive and reversible birth control vaccine would be a greatly needed
addition to the curreatly available fertility regulating methods and an attractive
proposition to family planning programmes, [ndeed, the potential of this field is believed
bo be so grest that in India the government considers birth control vaccines as a top
priority area for national research. The advantages of such 2 vaccine would be numercus:
its effngts would be of long duration and devoid of metabolic side-effects, it could be
adwinivtered by paramedical personnel as part of the primary health care system, and Lts
synthetic components could be manufactured on a large scale and at a low cost. The
potential hazards of such a method include cross-reactivity with non-target antigens, the
formation of immune complexes, possible fetal damage, adverse genetig selection, some toxic
nffects of the carriers and/or adjuvants used, and the possibility of irreversibility.
Henge, in order Lo avoid any potential for damage to normal tissues by effects of the immune
response, Lthe targebt antigen must be specific and should preferably anob be present
continuously in the organism of vaccine recipients,
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These were some of the guiding principles whemn, in 1973, the Task Force on
Immunological Methods of Fertility Regulation initiated its studies, The original
objectives were: to develop immunological methods te

(a) prevent or disrupt implantation
{b) prevent sperm transport and fertilization, and
{c) prevent blastocyst hatching through interference with the zona pellueida,

The most important researeh projects ineluded studies on (a) two placental hormones,
human chorionie somatomammotrophin (hCS) and the f-subunit of human chorionic gonadotrophin
(#nCG), and two non-hormonal placental proteins, §P; and PPy (b) three sperm enzymes,
agrosin, hyaluronidase and the LDH-C4 isoenzyme as well as sperm specific membrane antigens,
and finally, on (c) zona pellucida antigens. From all these studies, four promising leads
appeared, @-hCG, PPg, LBH-C4 and the zona pellucida, and - in view of financial
constraints - Task Force research concentrated on the most promising one, in order to bring
the B—hCG vaccine to the stage of ¢linical trials so as to establish the feasibility of the
immunological approach to fertility regulation,

Immunization with this vaccine is expected to elicit specific antibodies, which will
neutralize hCG, a hormone produced exclusively by the human placenta to stimulate
progesterone secretion by the corpus luteum of pregnancy. In the absence of hCG, the
diminishing amounts of progesterone produced will be insufficient to support implantation or
to maintain early gestation.

The major achievements in this area are:

- The development of an almost totally synthetic vaccine, consisting of a synthetic
peptide corresponding to the C-terminmal 109-145 aminoscid (AA) rtegion of the f-subunit
-of hCG conjugated to diphtheria toxoid as the carrvier and administered with muramyl
dipeptide adjuvant in a squalene-arlacel vehigle, The development of each of these
components is a significant scientifie achievement; the large—scale synthesis of the
proper (109-145 AA) pepride fragment of B-hCG, a3 conjugation procedure resulring in
well defined reproducible peptide-~carrier complexes and the development of a synthetic
adjuvant and of a synthetic vehicle for human use. ‘

- To date, a nigh degree of antifertility efficacy (»95%) has been achieved with
this vaccine in baboons. No adverse side-effects were observed and the animals
continued to cycle normally. Since the results of other preclinical safety studies
were equally reassuring - after a decade of research and development effort -
permission to lnitiate Phase I immunization studies with the WHO vaccine has been
granted by both the Food and Drug Administratiom (FDA) in the USA and by the
Australian Drug Regulatory Authority and recruitment of velunteers is in progress in
Australias. :

- Antibodies raised te the 8-hCG vaccine cross-react only partially with baboon
chorionic gonadotrophin (bLG). To have access to a proper animal model for the
assessmant of repeated immunizations with a homologous (alleantigenic) preparation, it
iz thus essential to develop a corresponding bCG vaccine, It appears now that, using
recombinant DNA techoology, the Task Force is likely to achieve this objective in the
near future. '

- The novelty of the vaceine approach to fertility regulation raised a number of
new and difficult questions with regard to the nature and extent of the preclimical
safety studies required at various stages of vaccine development, Therefore, in 1978
the Task Forece published a document (Clin Exp Immunol 33; 360-373), which had a major
impact on the formulation of the protocols for contraceptive vaccine safety studies.

- There is an isoenzyme of lactic dehydrogenase (LDH-C4), which is sperm-specific;
studies partly supported by the Programme in which female baboons were immunized with
mouse LLH-C4 yielded encouraging initial results. Although there is an increasing
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interest and active Involvement in sperm antigens also by other Agencies, the stage of
development of an LDH-C4 wvaccine, or of a sperm membrane antigen vaccine 1s several
years behind that of the 2-hCG¢ vaccine.

- A "Reference Bank' for Keproductive Immuneology was established by the Task Force
at the University of Aarhus, Demmark, in 1974. It collected sera from 16 clinically
well defined catepories of infertile and fertile couples in the hope to better

characterize the immunological factors invelved, Mere than 300 lyophilized sera are
stored at the Bank. However, tne unreliability of many of the assay procedures used
For the characterization of these sera lead to major difficulties in the use of this
approach to antigen indentification, which was abandoned in the early eighties.

3.1.6 Plants for fertility regulation

It has been reported by the National Prescription Audit of the United States that 25%
of all prescriptions dispensed from community pharmacies in the USA during the period L4539
to 1980 contained active principles that are still extracted from plants, or are prepared
from plant-derived chemical constituents. The latter include compounds ranging from
acetylsalicylic acid, scopolamine, ephedrine, codeine, morphine, digitoxine, reserpine to
newly isolated cancer chemotherapeutic agents such as vineristine and vinblastine. JIndeed,
many of tihe most valuable drugs avallable are derived from plants whose medicinal value has
long been known to indigenous populations.

It is also estimated that only 1% of higher plant species have been systematically
studied as potential sources of drugs. Hence, for statistical reasons alome, the plant
kingdom represents a vast untapped resource of novel drugs. Tbat this statement also
applies to fertility regulating agents is suggested by the fact that more than 5000 plant
species are alleged to have fertility regulating properties.

The above rationale, the emphasis placed by Member States on traditional medicine and
a review of the pertinent literature suggested that this might be a promising area for an
international research and development effort, and a Task Force for Indigenous Plants for
Fertility Regulation was established in 1976. The objectives were to identify orally
active non-steroidal compounds of plant origin, which interfere either with implantation, or
with male fertility.

The strategic plan included;

(1) The use of a computerized data system (Napralert), at the University of Illinois,
Chicago, whieh systematically assessed published information on initially 1500 plant
species and generated a list of approximately 400 bhigh priority ranking plants for
in~depth evaluation,

(2} Collection of high ranking plants in collaboration with local departments of
botany during field trips (e.g. Bangladesh, Brazil, Colombia, Ghana, $Sri Lanka) or by
botanists working at the g¢ollaborating centres {vide infra) and the deposition of
voucher specimens at several internationally established Herbaria.

{3) Establishment of a network of seven gollaborating centres in Chicage, Hongkong,
Lucknow, Peradeniya, Seoul, Shanghair and Wuhan {e¢f 4.1.3), each with expertise in
botany, phytochemistry, pharmacology and reproductive biology, and with adequate
laboratory and animal facilities.

(4) The preparation of guidelines For plant identification, cellection and voucher
speclmen preparation.

{(5) The development of chemical guidelines for the preparation of extracts and
fractions and their subsequent formulation for bicassay.
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{6) The preparation of a series of standardized bioassay protocols for the evaluation
of rthe antifertility effects of plant extracts and purified fractions in female and
male animals.

(7) Systematic confirmatory bicassays in a second centre of every positive lead.

Each of the points of the strategic plan above represent per se a considerable
acitievement (not the least in terms of the institutional framework established in developing
countries, which are expected to play an important national role inm the future). The
dchievements indicated below are, however, focused on a few technical aspects,

- Of the 365 priority plants, 318 have been collected, of which 309 have been
extracted and evaluated in rat and hamster biocassays. Screening is expected to be
completed by the end of 1985. Several leads have been identified, and work is ongoing
on the isclation of the active compounds.

- An entirely new type of a bis-indole alkaloid (Yuehchukene) has been isclated by
Task Force scientists in Hongkong from extracts of the plant Murraya paniculata, which
exhibited a strong anti-implantation effect when tested in rats and hamsters. The
same group also succeeded in syntnesizing gram quantities of the compound for
comparative testing in several species, including subhuman primates, and for
preclinical safety studies, Patent applications have been filed.

- Following animal toxiecological studies, two Phase I clinical trials have been
conducted by Task Force scientists in Stockbolm with crude and highly purified
extracts of the Mexican plant Montanoa tomewtosa.  Extracts of this plant exhibit a
marked uterotonic activity when administered orally and have been used by Mexican
women for centuries to terminate pregnancy. Scientists in a pharmaceutical company
succeeded in isolating two oxepane diterpenses, zospatanol and montanol, from the plant
and prepared & number of active analeogues, which, however, sppeared to have some
adverse effects when tested im dogs. Since it seems increasingly likely that the
clinical effects were due to the combined effect of a number of different compounds,
the isolarion of additional orally active uterotonic agents from Montanoa species
continues in Chicago.

- Twe closely relared stercids of an entirely new type of C-12 substituted (-21
compounds with an unusual spatial configuration have been isolated from a local plant
by Task Force scientists in Peradeniya; gram quantities of these and of some of their
analogues are being prepared now for the assessment of their pharmacological
properties,

- Twe unew compounds exhibiting antifertility activity have been isolated by Task
Force scientists in Shanghai from a plant dese¢ribed in the literature on Chinese
traditiongl medicine to have a potent antifertility effect. Work is in progress to
obtain larger quantities of the parent compounds and some dexivatives for further
evaluation.

+

- Several additional active leads (crude extracts exhibiting antifertilirty
activity) have been identified by Task Force scientists in Hongkong, Lucknow, Seoul,
Shanghal and Wuehan, These are awalting confirmatory bioassays iu other ceatres,

3.1.7 Methods for the regulation of male fertility

Ie it really due to "male c¢hauvinism" that men are still not sharing the burden of
contraception with women? Certainly not. Millions of men are practising available methods
of fertility regulation, However, the state of art at present offers & very restrigted and
far from satisfactory choice of metnods, such as periodic abstinence, coitus interruptus,
condoms and vasectomy. Hence there is a major need to develop safe, effective, reversible
and mcceptable fertility regulating agents for men, This need has been recognized by tae
Programme from its inception; however there are some rather formidable problems associated
with the development of such agents.
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The major steps in tne male reproductive process are: {a) the formation of sperm
gells in the testicles (spermatogenesis), a continuous and complex process of cell division
and differentiation of long duration (the complete spermatogenetic cycle in the human is 74
days), which is regulated by the pitultary gonadotrophins (b) sperm maturation, a delicate,
complex and incompletely ‘comprehended biochemical process taking place in the epididymis,
and (¢) transport of the mature sperm through the vas deferens at ejaculation and the
admixture of important secretery products from the prostate and seminal vesicles.

1t proved extremely difficult to inhibit spermatogenesis in 2 safe manner without - at
the same time — also interfering with testicular steroid secretion and thus with libido and
with important wetabolic functions of the secreted androgens. To compensate for this,
androgen substitution therapy is required, which has problems of its own, such as the too
short action of existing preparations and a potential to counteract the antisperwatogenic
affuct of agents acting on pitultary gemadotrophin secretion.

Another (and major) problem common Lo mOSt Agents inhibiting spermatogenesis is the
fact that it is extremely difficult, if not impossible, to achieve long-term reversible
szoospermia, i.e. the invariable and complete absence of sperm from the ejaculate. More
often than not, only severe oligospermia can be achieved, 1.e. the presence of a drastically
reduced number of sperm. This — in its turn — ralses another fundamental problem, whether
or not sperm from man rendered oligospermic remain functiomally competent, and how te prove,
or disprove, such a proposition.

it follows from these considerations that it would be a most attractive approach to
the control of male fertility if methods could be developed to interfere with epididymal
waturation apd with the ovum-penetrating ability of the mature sperm, This was realized by
the Programme as early as in 1972, Because of our incomplete understanding of the factors
influencing these two processes, implieit in this propositien iz the recognition that there
is 3 need for mission-oriented basic research to improve the chances of success in the
development of agents of this type.

In rhe assessment of the achisvements of the Programme in this area, it should be
stated at the onset bluntly that the Programme has not yet developed a safe and effective
pharmacological method for the regulation of male fertility, nor has any other agency 0T
institution. Nevertheless, the Programme has made a number of considerable contributions,
indicated below:

- Multiceuntre trials were conducted in 5 centres with cyprotercone acetate (CA)

given to more than 90 volunteers in daily doses of 5-20mg. The administration of this
steroid, which is both an antiandrogen and a progestogen, induced marked oligosperwia
with reduced sperm motility, but it also suppressed gonadotrophin — and thus plasma
androgen laevels. This suggested that a combination with an androgen might be required.

- Multicentre trials were then garried out in more than 50 subjects by combining
large monthly doses of DMPA (100-400mg) with similarly large doses of testosterone
cypionate (TC) or enanthate (TE). 1Ia other exploratory studies, menthly or bimonthly
injections of l7~hydroxyprogesterone caproate (I50mg) were combined with monthly doses
of 250ug of TE, or daily oral deses of 5-20mg medroxyprogesterons acatate (MPA) were
given together with monthly injections of 250-500mg of TE. The best of thege
combinations {200mg/month each of DMFA and TE) was still not good enough; consistent
awoospermia was obtained 1n about 30% of the volunteers, with varying degrees of
oligospermia induced in the remalnder,

- Monmitoring the peripheral testostergme levels in other clinical studies revealed
that the duration of effect of both TC and TE (the longest-acting injectables
available on the market) is too short and is not suiltable for a cnce-monthly
administration, Hence there was a need for an imjectable androgen with a longer
duration of effect. Pari passu with the developuent of novel types of long-acting
progestogens the WHO Steroid synthesis programme (cf 3.1.1) also prepared a series of
novel testosterone esters, for which patent application has recently been filed, A
single injection of one of these new esters was shown LO POSHEES long-acting
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properties when tested by CPR at NIH in ovariectomized monkeys. Subsequently this
ester was shown to maintain physiclogical testosterone levels 1n castrate male monkeys
for several montns., The development of this new - truly long-acking - androgen is a
major achlevement with lmplications for clinical medicine far beyond the field of male
contraception,

- In the 19701, Chinese scientists discovered the use of gossypol for fertility
regulation in men, and by 1978, cliniecal experience based on the use of gossypol by
more than 000 men was reported. However, in the early 1980s, disguiet was mounting
because of two adverse effects: hypokalemia and irrveversibility. Hence, rather than
supporting clinical studies with gossypol (especially in the absence of adequate
preclinical assessment of its long-term safety), the Programme embarked on the
preparation of several kilogram quantities of pure possypol acetic acid, This was
used for preclinical toxicologiral investigations and distributed to the scientific
community for animal experiments to determine the mechanism of antifertility effect of
gossypol. Later, the separation of the two constituents of racemic gossypol, the (+)
and (-) enantiomers, enabled animal studies to reveal that only half of the wmaterial
{the {(-) enantiomer} is active as a fertility repulating agent. The preparation of
50z quantities of pure (-) gossypol is a considerable scientific achievement, which
now makey it possible for the Progrsmme to initiate preclinical toxiceolegical studies
cf (=) gossypol. If proven safe, careful elinical assessment will follow. At the
same time, in eollaboration with Chinese scientisfs, the Programme is undertaking
studies on men who appear to have developed irreversible testicular damage as a
consequence of gossypol administration in the past.

- Irrespective of whether or not gossypoel in its present form becomes a widely used
male contraceptive, it dees represent an impurtant lead for the development of
tmproved fertility regulating agents for the male., Therefore — in collaboration with
the CPR of NiH and with the International Qrganization For Chemical Sciences in
Development (IOCD) - a synthesis and screening programme of gossypol analeogues has
been initiated; 14 centres 1n l{ countries (7 in developing countries) have prepared
so far some 60 analogues, which are evaluated in animal tests by the Contraceptive
Development Branch of the CPR at NIH, Furthermore, in view of the evidence that
gossypol is poorly absorbed, a series of formulation studies are also in progress to
improve the absorption of varicus analogues from the intestinal tract.

- In attempts to develop improved drugs to interfere with sperm maturation,
mechanism of action studies have been conducted since 1972 with a~chlorchydrin
{3-chloropropane-1,2-diol) a reversible but somewhat toxic antifertility agent in
rodents with an epididymal action, and with sowe of its derivatives, Based on this
model, &- or 61- chlorine substituted sugars were tested:; all showed a reversible
effect on specific enzymes in the glycolytic pathway of epididymal sperm, but alseo
Some neurotoxicity. After & review of the potentisl of agents of this type at a
WHO-I0CH consultation in 1984, 1t was deeided that IOCD should launch a new synthetic
programme in this area to obtain compounds with a high seleceivity,

- In an attempt to broaden the scientific basis for the development of "male
pills", cetween 1972 and 1Y79, the Programme supported research on & testicular
protein, 1ahibin, with a potential of specifically suppressing pituitary FSH
secretion, A high level of coordinated activity in ten laboratories arpund the world
laid a solid basis for still ongoing efforts to isclate and produce large enough
quantities of this material (cf 6.3). These WHO-supported studies also had a
significant impact on current research efforts to isolate varigus hormonally active
regulatory peptides produced by both the testes and the ovaries,

- Another collaborative effort was supported by the Programme on a2 specific
androgen-binding protein (ABF) proauced by testicular Sertoli cells:y this work, like
some of the w=chloronydrin studies, was hampered by marked species differences and was
discontinued in 1977.
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A prerequisite for multicentre studies of any type is the use of standardized
mathodsy Lo this respect, the wide distribution of the WHO Laboratory Manual for the
Examination of Human Semen and Semen~Cervical Mucus [nteraction(l980) was an important
contribution to the field, well beyond the need of the Programme's Task Forces on
Infertility and on Male Methods of Fertility Regulation. The Manual, which is widely
used by andrologists, specially in developing countries, is currently being updated to
take account of different baseline values in various ethnié groups.

- The observation that the zona-free hamster egg can be used to assess certain
aspects of the functional capacity of human sperm will be of considerable importance
in the continued development of agents inter fering with sperm maturation and
ovum-penetrating ability, Therefore, the Prograsme organized in 1985 an expert
consultation on "Zona-free Hamster QOocyte Penetratiom Test and the Diagnesis of Male
Fertility"; the Proceedings, which will be published soon, will provide the bazis for
initiating col laborative studies in this area.

3,1.8 Female sterilization

it nas been estimated that more than 60 million women have been sterilized; indeed,
in 1987 sterilizatiom accounted for one-third of all contraceptive use worldwide. Whether
sterilization is carried out as minilaparotomy, or by means of laparoecopic or culdoscopic
approach, it invariably invelves some surgical intervention, some form of anaesthesia and
some postoperative discomfort. Hence a "chemical' method of sterilization which eliminates
the necessity of surgical intrusion into the abdominal cavity would represent a ma jor
advantage, and this approach constitutes one of the objectives af the Programme since 1973,
Anather objective, the assessment of the safety and efficacy of currently available surgical
techniques will be reviewed under point 3.2.

A variety of approaches to the chemical ogclusion of the oviducts have been explored
in both animal and clinical studies., Reversible tubal plugs and a number of chemical agents
(ranging from silver nitrate and carboxymethyl cellulose - agar to chleroquine, or
tetracyclines) have been tested in subhuman primates, Heowever, the chemicals which reliably
necluded the tubes alse caused toxic reactions.

Attempts were also made in clinical studies to achieve electrocoagulation of the tubal
orifice, but this approach was given up because of complications. Them 2 number of clinical
studies have been carried out in which sclerosing agents {(e.g. guinacrine) or potent tissue
adhesives (e.g. methyl-cyanoacrylate, MCA) were instilled into the uterine cavity.

From all the preliminary studies, MCA emerged as the most promising agent for chemical
sterilization; its safety had been established a long time ago, and another agency (PARFR,
Chicago) completed suceessful Phase I1 studies with MCA delivered transcervically by means
of a new device. Therefore, large-scale Phase ILI studies were initiated by the Programme
in 1981 oo more than 1000 volunteers in centres situated in nine countries. Regrultment to
the study was terminated at the end of 1982 as bilateral tubal ccclusion, as judged by
hysterosalpingography, occurrad in less than 80% of the subjects. Follow up of subjects
will be completed at the end of 1985; however several pregnancies occurred in women with
apparent bilateral tubal occlusion. Further work on this project has been suspended.

- in eollaberarion with the Maternal and Child Health wnit (MCH) of WHO, a document
entitled "Female Sterilization; Guidelines for the Development of Services" (1976) was
published, Furthermore, in an attempt to provide standardizatien eof the terminology,
the Programme collaborated with the World Federation of Health Agencies for the
Advancement of Voluntary Surgical Contraception to prepars a manual of standavd terus
for voluntary surgical contracsption, published in 1983.
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3.1.9 Methods for the natural regulation of fertility

Methods of Fertility regulation based on periodic abstinence from sexual intercourse
during the fertile period of the meastrual ¢ycle are commonly ¢alled "natural family
planning" (NFP). In addition, such methods can also be used to maximize the changes for
conception, Improvement of methods for ovulation detection im relation te NFP methods was
one of the early objectives of the Frogramme in this area, The objectives were then
successively broadened to include the development of simple kits and devices to enable women
to detect their fertile period, the validation and improvement of existing methods for
determining the fertile period (1975), and the improvement and standardization of NFP
teaching methods (1977). A recent addition to these objectives is research on lauctation as
a fertility regulating method (1984).

Some of the achievements in this area are:

- A 10-country multicentre study (the largest of its kind ever conducted) provided
more precise information than was previously avasilable on the temporal relationships
between peripheral hormone levels and the time of ovulation as determined by dirvect
visualization and histological assessment of the ovaries.

- A large number of potential indices of the fertile pericd (e.g. enzymes and
steroids in saliva, vaginal secretions and urine, changes in heat transfer and in skin
biopotential) were critically assessed, These studies revealed that the mgasurement
of urinary estrogen and progesterone metabolites appears to be most suited for the
prediction and/or detection of ovulation, The ratic of the two best indices, urinary
estrone glucurenide and pregnanedicl 3-glucuronide, seems to provide a 3-5 day warning
of impending ovulation.

- The Prograwme has supported the initial development and testing of the first
automatic electronie thermometer for clinical use, A numper of similar devices are
now becoming commercially available, which will faeilitate basal body temperature
recordings in e.g. studies of infertility.

- Non-isotopic methods have been developed for the measurement of steroid
glucuronides in the urine. These methods are as sensitive and specific as
radioimmuneassays, but less expensive, and esasier, quicker and safer teo perform,

- The dual analyte system for urinary stergid glucuronides was developed as part of
a research preoject supported by the Programme, WHO has obtained a cash payment from
the Company which is developing the system commercially and can look forward to
royalty payments and/or to receiving the product at ¢concessionary prices for sale
through the public sector.

- The first impartial international assessment of the cervical mucus (ovulation)
method of NFP was undertaken in a five-country study. A total of 86% subjects
participated in the initial) investigation designed to evaluate the individual's
abiiity to detect the fertile period. Five per cent of the subjects had an unplanned
pregnancy during the learning phase. Of the 765 subjects who successfully learned the
nethod, 725 entered a one-year study of the effectiveness of the method; the overall
pregnancy rate was 22,3 per 100 woman years, The most common reason for preghnancy was
a conscious departure from the rules of the method, Ironically, these findings are
quoted by both proragonists and antagonists of NFP in support of their diametrically
opposite viewpoints: the former point out the high method-effectiveness, the latrer
the low use-effectiveness.

- A core curriculum {learning package) for training teachers and potential users of
NFP methods was developed as a result of a large number of special consultations.

Five hundred ¢opies of the finalized package, "Family Fertility Education', were
printed in 1983 and widely distributed to national family planning programmes in
developing countries, to technical assistance agencies and non-goveramental
organizations active in developing countries., Because of the demand, a further 500
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copies were printed in early 1985, “ranslations into Spanish and French are in
preparation and translation into Arabic under censideration. The Internationsl
Fedaration of Family Life Promotion has adopted the materials for its NEP teaching
programme in Africa.

3.2 Safety and efficacy of current methods of fartility regulation

Several modern methods of fertility regulation have been available throughout the
world for some 25-30 years, and the common metabolic changes and short-term adverse and
beneficial medical effects of tnese methods have besn addressed in & large number of
publications. However, the great majority of published studies have been conductad in
developad countries and the corresponding information from developiag countries is
seanty. $ince developing countries may markedly differ from developed countries with
respect to genetic, envirommental, nutriticnal and ether risk factors for disease, and since
risk-benefit ratios are also very different, it is of questionable validity te extrapolate
conclusions about contraceptive safety from developed to developing countries.

Moreover, it should be borme in mind that there is no such thing as a homogeneous
group of developing countries; such countries may dramatically differ from each other with
respect to several risk Factors for diseases. Hence, there are compelling arguments Lo
obtain with every important method comparative data from a variety of developing and
developed countries.

Furthermore, a number of new methods have been developed recently with particular
attention to the needs of developing countries, as perceived by the family planning
programes of these countries (e.g., new injectable and implantable steroidal contracaeptives,
vaginal rings, long-acting IUDs); careful comparative assessment of the possible adverse
and beneficial medical effects of these new agents must be conducted in a variety of
developing and developed countries., [t goes without saying that in all comparative
multicentred ¢linical studies, it is crucially important to use common protocols and
rigorously standardized methodology.

[n addition, several competitive products may sometimes be offered with different
claims and prices to developing country governments; in such situations, governments
frequently approach WHO for impartial advice, which may necessitate the conduct of
international comparative trials of existing products. Examples of such studies conducted
by the Programme are the gomparison of inert 1UDs with those releasing copper, or
progesterone, the comparative trials of long-acting or wonthly injectables, or of various
methods for the termination of early gestation.

Since a number of modern fertility regulating agents have been available now for
several decades, research on these methods is now moving towsrd epidemiological studies of
loug-term risks and benefits and te the assessment of rare adverse reactions. Again, the
bulk of available infeorwmation cowes from developed countries and few, if any, data have been
publ ished from developing countries. Last, but not least, new issues of safety and possible
adverse effects cuntinue to arise even fur methods that have been available for a long time,
because of progress in basic and clinical sciences, significant refinements in diagnostic
procedures, and "spin-offs" from epidemiclogical observations.

It follows from the above considerations that the Programme has a very important,
indeed unique, mission when it comes to the short— and long-term assessment of the safety
and efficacy of various fertility regulsting agents. Since its inception, the Programme has
conducted such studies on virtually all existing fertility regulating agents and methods,
Initially, these studies were conducted by the various Task Forces, since 1984, these
atudies have been concentrated as the responsibility of a special Task Force on the Safety
and Efficacy of Fertility Regulating Methods. In the presentation of some of the
achievewsnts of the Programme in the broad field of safety and efficacy, it would appear
couvenient to follow the order of specific methods as they were described under poiuts 3.1.1
to 3.1.9, with the resecvation that some of the clinical and epidemiological studies
conducted cover more than a single type of method.
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3.2.1 Bafety and efficacy issues related to long-acting systemic agents

Some of the achievements in this area are as follows:

- A Phase 1§ trial involiving 800 subjects in ten centres, in which injections of
DMPA and NET-EN given every third month were compared, was terminated prematurely
because of an unacceptably high pregnancy rate (3.6 + 0.7 per 100 woman years) found
in NET-£N users. $ince the discontinuation rate for medical reasons (especially for
amenorrhoea} was significantly higher with BDMPA than with NET-EN, the outcome of this
study suggested that NET-EN may be a suitable two-monthly (but not three-monthly)
injectable contraceptive.

- A detailed assessment of the bleeding patterns in the above study also revealed
that amenorrhoea and prolenged bleeding (in excess of 30 days during an injection
interval ) were the most important reasons for discontinuation.

- A further Phase III multicentred comparative trial of DMPA and NET-EN was carried
out in 12 centres, in which NET-EN was given either two-monthly throughout the study,
or two-monthly for six months and then three-monthly, At the completion of the study
{2 years), wmore than 3000 women had been recrvited, and mere than 40,000 woman-months
of experience accumulated, The pregnancy rtates were 0.4, 0.4 and 2.0 per 100
woman-months with DMPA, NET-EN (every 60 days) and NET-EN (every 84 days),
respectively, and the discontinuation rate for amenorrhoea was significantly higher in
DMPA than in NET-EN users.

The two NET-EN regimens were studied in collaboration with the Indian Council of
Medical Research (ICMR) in 5 clinies in India, in more than 1200 women who nhad
undergone medical termination of pregnancy., Two pregnancies cccurred during the year
of study, both in the 60/84-day group. There were, however, very large inter-centre
differences for most of the reasons for disecontinuation.

- 4 Phase IIT trial of the two NET-EN regimens was supported by the Programme in
India; the study was undertaken at 1l ¢entres of the ICMR's Contraceptive Testing
Network. The study included more than 2300 subjects and more than 28,000 woman-months
of observation. Unlike in previous studies, there were a large number (41) of
pregnancies; 21 of these occurred when NET-EN was given every 60 days during the first
6 months and 19 in the group of subjects which was thea switched to 90 days,

The Programme initiated, at goveramen! request, field studies of NET~EN in
Bangladesh, India, Mexico, Pakistan and Tunisia and a comparative field trial of DMPA
and NET-EN in fgypt and Indonesia (cf 3.4.3). One of the important recommendations
based on the outcome of these studies is that NET-EN injections should be scheduled
every 0 days, but injections permitted between 46 and 74 days since the previgus
injection. This schedule, which is being used in field studies in Egypt and India,
maximizes both protection against pregnancy and flexibility in the time of attending
Family Planning ¢linics.

- Because of concern that there might be an inereased risk of breast cancer in DMPA
users (3 concern largely based on the development of mammary carcinomas in beagle
bitches treated with approximately 25 times the human dose of BMPA), in 1979, the
Programme inttiated a multicentre collaborative study to examine the relatiomshaips
between the use of DMPA and of oral contraceptives {¢f 3.2.2) and the risk of cancer
of the breast, cervix, endometrium, ovary and liver. Preliminary results of this
still ongoing study indicate for DMPA a relative risk of 1,03 and thus provide no
eavidence that its use increases the risk of breast cancer. The relative risk for
invasive cervical cancer was 1.17, The relative risks of ovarian, endometrial and
liver cancexs were less than 1,0.

Hence the findings of this epidemiclogical study - the largest of its kind - do
not suggest an increased risk of c¢ancer in DMPA users in the three developing
countries where the study was conducted. Moreover, the results on breast cancer are
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3.2,2

at variance with the data obtained in beagle dogs and cast additipnal doubt on the
predictive value of this animal medel as far as steroid-induced neoplasia in women 1is
concerned.

- Another multicational case—control study has been conducted on the relationship
of injectable contraceptives (DMFA and NET-EN) and the risk of pelvic inflammatory
disease (PID). GCases of acute PID were identified among inpatients and outpatients in
the participating hospitals. The 319 PID cases were matched with 638 contrels
selacted from non-gynecological non-obstetrie patients in hospitals where injectabla
contraceptive use is fairly frequent, Most women were using DMPA. The odds ratio of
acute PID associated with current injectable contraceptive use was 0.5. This result
sugpests that injectable progestogens may protect women from acute PID.

- Studies are alsp in progress to assess the health status and long-term
development of children exposed in utero to MPA (Israel), or te DMPA vig breast milk
(Thailand).

- Studies have also been conducted, or are approaching completion on the returpn of
fertility after long~term use of injectable contraception.

- The safety and efficacy of DMPA, NET-EN and of the Norplant® implantsble
device, developed by the Population Council, which provides contraceptive efficacy
during a period of 5 years, was critically evaluated and the resul ts of these
evaluations widely desseminated to national authorities.

The safety of oral contraceptives

Most of the preseat concern is centered on OCs as possible risk faectors in

cardiovascular disease and neoplasia.

3.2.2.1 Cardiovascular disease and (Cs

In the 1960s, OC use was found to be associafed with an increased risk of
hypertension, venous thromboembolism, stroke and myocardial infarction, and tne risk
was linked to the dose of estrogen. However, in the early 1980s, it was found that
also the progestogen dose represents & risk factor. This led to extensive studies of
the effects of various progestogens on lipid and lipoprotein metabolism. However,
little, if any, information was available about the risk associated with OCs in
developing countries, Therefore, the Programme initiated several studies in the myd-
and late 1970s.

- Preliminary results from an ongoing WHO study suggest an increased risk of
pulmonary embolism with OC use in the two developing countries participating in
the study. However, the small number of subjects will limit the conclusions that
can be drawn from this study.

- In 1979, a study was initiated in 14 centres, comparing four OC preparations
with respect to changes in blood pressure, Preliminary data suggest that the use
of 0Cs was associated with a small increase in both systolic and diastolic blood
pressure, regardless of the specific preparation used.

- In 1980, a four-centre study was initiated on the effect of four OC
preparations on laboratory indices of coagulation and fibrinolysis. At 12 months
follow—up, a general tendency toward increased coagulation among 00 users wWas
found when compared te IUD users.

- in 1979, a seven-centre study was started to evaluate the changes in glucose,
lipid and protein metabolism associated with the use of two combined OCs
containing ethinylestradiol (EE) in combination with norethisterone (NEY) and
levonorgestrel (LNG), respectively, More than a thousand subjects were includead
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in the analysis. The most important changes (in terms of potential adverse
offescts on the risk of cardiovascular disease) were an approximately similar
decrease in HDL-cholesterol and an increase in triglyceride levels, which
appeared to be more marked with the NET-containing preparation,

- In 1980, a comparative trial of four combined OCs was initiated to assess
whether or not chamges ia lipids and lipoproteins observed in developed countries

alse occur in developing countries., This study is still in progress.

3.2.2.2 HNeoplasia and oral eontraceptive use

This ares remains among the most important yet difficult te study, because of
changing contraceptive preparations, the relative uncommoness of cancer in the general
population, and the long latent periods in the development of the disease., Indeed,
only recently has a long enough period of time elapsed since the introduction of QCs
to enable a meaningful assessment of the relationship between QCs and neoplasia.  The
great majority of data obtained in developed countries has shown no overall effect of
OCs on the risk of breast cancer and strongly suggested a protective effect oo
endometrial and ovarian cancer. Finally, in all studies of cervical cancer, the
difficulty of adequately controlling for ¢onfounding variables such as sexupal activity
has posed and still poses substantial problewms of interpretation.

Since imformation from developing countries is extremely scanty, im 1979 the
Programme initiated im 1l countries a l3-centre collaborative study of neoplasia and
sterpid contraceptives with respect to cancer of the breast, cervix, endometrium,
ovary and liver, Studies of this type are of special interest, since OCs may well
provide real medical benefits, such a5 a protective effect against certain types of
cancer, particulary those of ovarian and endometrial origin.

Preliminary analyses on OCs and invasive cervical cancer have been published by
the Programme; a relative risk (RR) of 1.2 was found among ever users, and an RR of
1.5 among those who used OCs for five years or longer. Final analyses of breast
cancer and OC use has begun, and 2 report can be expected in 1986.

- A study was performed in the GDR to sssess whether OCs containing
chlormadinone scetate alter the risk of breast cancer. Such (Cs have been
withdrawn from the market in a number of countries, because the finding of
neoplasms in beagle bitches treated with large multiples of the human dose. The
study is still ongoing.

3.2.3 The safety and efficacy of post-ovulatory methods

For obvious reasons it is extremely difficult to provide an estimate of the global
number of illegal and legal abortions carried out every year. However, fairly reliable
national data from China, India, Japan and the USA indicate that 27%, 23%, 35% and 2&%,
respectively, of all pregnancies are prematurely terminated. Hence, irrespactive of whether
the global estimate of abortioms is put at 30, or 60 milliom, it is easy to see that
abortion represents a public health issue of considerable dimension, especially in
developing countries. Medical terminstion of pregunancy (MTP)} is legalized in a very large
number of WHO Member States and, since its inception the Programme has been fregquently asked
by govermments for technical advice. In addition; the Programne recognized that there is
also a need for research om illegal abortiom. This then necessitated the initiation of
several studies to critically assess the sequelae of induced abortions. BSome of the
accomplishments are as follows:

- {n a mlticentred study, a vacuum aspiratiom performed between 7 and § weeks
following the last menstrual period, using either rigid or flexible two-holed cannula,
and with either a mechanical or electrical pump as a source of vacuum, was found to be
as safe, or safer than any other abortion procedure. The procedure could safely be
performed among healthy women on an out-patient basis under local anaesthesia,
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Furthermore, no increased risk resulting from the concurrent provision of
sterilization was found, when compared to the provision of amn interval sterilization.

- In a two—gentred study (Hungary and Korea), women with a previcus history of
tnduged abortion did not have a higher infertility rate as compared to parous women
with no history of induced abortion.

- From data collected on over 10,000 women in 4 centres in & countries, the cost of
illegally induced abprtion was found to be considerable, both in buman and health
service terms, but differed among countries, depending not only on the formal
legislation, but also on the interpretation and enforcement of the law by the medical
profession, The studies indicated that a relatively simple technique could be used in
the hospital setting for obtaining reasonably reliable estimates of the impact of
illegally induged abortion on the health servieces, both in terms of specific
resources, bed occupancy as well as cost, However, estimates of the magnitude of the
health {mpagt on the community as a whole were very much dependent upon certain social
cultural factors. The studies did provide a simple technique for assessing the
validity and reliability of undertaking community based studies on illegally induced
abortions.

3.2.4 The safety of intrauterine devices

Buring the past decade, or so, the twe major health concerns in connection with

intrauterine contraception were ectopic pregnancies and pelvic inflasmatory disease (PID).

3.2.4.1 Ecropic pregnancies

The Programme has carried out a large multinational case contrel study of 1108
egtoplc pregnancy cases and matched controls in 11 centres in 9 countries. Two
different egntrol groups were used, pregnant and non pregnant.

All methods of contraception reduced a woman's risk of ectopic pregnancy, but
this protective effect was less marked with the IUD (RR = 0.5) than with QCs (RR =
0.1). IUD use prier to cgonception did not affect the risk of ectopic gestation (RR =
0.7). Women who begome pregnant while using IUDs (RR = 6.3) or after sterilization
{(RR = 10.%) were more likely to have an ectoplic pregnancy as compared to women who
became pregnant while using no countraception, or while using hormonal contraception.

A past history of PID or sexually transmitted diseases (STD) was associated with
an increased risk of ectoplc pregnancy. A previous ectopic pregnancy was associated
with a high risk of recurrence, There was no significant increase of ectopic
pregnancy following gynecological surgery.

- In 1982 2 multicentred study of three types of I1UDs was initiated in 19 ¢entres
in 13 gountries. Two of the devices (TCu220C and Nova-T) released copper and the
third small amounts (2ug/24h) of levonorgestrel {LNG). Life table analyses undertaken
in late 1984 and early 1985 revealed a total of 8 ectopic pregnancies, 6 of them in
17,064 woman—months with the LNG-IUD and 2 in 38.207 woman-months with the twe copper
devices, Hence the RR of ectopie pregnancy with the LNG-1UD compared to the copper
deviges was 6.7. There was also a significantly higher removal rate for pain and/or
bleeding and a higher rate of expulsions with the LNG-IUDs. In view of these
findings, all participating centres were asked to remove zall microdose LNG-releasing
1UDs and offer the subjects another IUD, or an alternative method of fertilicy
regulation,

3.2.4.2 Pelvic inflamnatory disease (PID)

To assess the risk of PID associated with contraception in general and with
iutrauterine contraception in particular, the Programme has conducted a case-control
study in 8 developing and &4 developed country centres; 608 cases of acute febrile




3.2.5

3.2.4

HRE/REVIEW/85.1
Page 23

non-postpartum PID were individually matched with 1216 contrels., Among parous women
the relative risks of a first episode of PID associated with current IUD use were 2.3
in developing and 4.1 in developed country centres, and for recurrent PID they were
6.3 and 7.0 respectively, The risks were much higher 1n women with a past history of
PID, An increased PID risk was also found with past IUD use, The use of OCs, or
conventional methods was associated with a reduced risk of first episode PID in
parous, but not in nulliparous women., Irrespective of contraceptive use, a past
history of PID increased the risk of recurrent infecticn. These results were
subsequently confirmed by other programmes.

Thus the study showed similar risks of PID related to contrageptive use and past
infection, in parous women from both developed and developing country centres.

Tie safety of male methods

3

3.2.5.1 FPossible sequelae of vasectomy

Concerns raised by earlier reports of increased incidence of cardiovascular
disegase following vasectomy in rhesus monkeys could not be substantiated by recent
large—scale epidemiological studies conducted by the ICMR in India and by the NIH in
the UBSA. 1f anything, there was an excess morbidity and mortality in the control
population. It appears therefore that the long persisting antibody response and
presence of circulating immune complexes {(cf 3,1.,5) in vasegtomized men do not
rapresent serious health hazards.

However, these studies raise the problem, whether the better health status of
vasectomized men is attributable to the positive selection of healthier men for
vasectomy, or to an actual beneficial effect,

During the past two decades a large number of men (perhaps as many a5 10 milliom)
were vasectomized in Sichuan Province in the People's Republic of China. Therefore,
in collaboration with the Family Planning Research Institute in Sichuan, the Programme
conducted a matehed ¢ase—control study inecludimg a detailed e¢linical examination, an
exercise test ECG and photos of the vasculature of the retina, Seven hundered
vasectomized men and 700 age-mareched controls were included in a pulot study and %000
each in the main study. The results of the pilot study agree in general with the
conclugions reached in the NIH study; no long-term adverse health consequences of
vasectomy have been identified, 1In addition, no changes ware found in blood lipid
patterns. The results of the main study will be available for publication in early
i986.

3.2,5,2 Return of fertility after vasovasostomy

Although less than 1% of vasectomized men request vasovasostomy and although
vasectomy in the family planning context is not offered as a reversible procedure, the
problem of teversibility is of significance for the overall acceptability of the
method. A study is in progress in which the immune status of vasectomized men is
correlated to the success of vasovasostomy and subsequent fertility.

The safety of female sterilization

3.2.6.,1 Relative safety of different surgical techniques

The aim of this study was to assess the relative safety and short-term sequelae
of different surgical techniques, with special emphasis on the needs of develaping
countries.

An interval sterilization study was conducted in 8 countries (5 developing
countries) in which 1610 velunteers were randomly allocated to one of four
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techniques: two abdominal approaches (minilapareotomy and laparescopy) and two vaginal
approaches (culdoscopy and colpotomy). Major problems, such as those requiring
additional surgical procedures, anaesthetic sequelae or readmission te haspital were
few for both minilaparotomy (l.2%) and laparoscepy (1.3%) in the developing country
centres. On the other hand, culdoscopy and colpotomy were associated with more major
problems (4.1%) than minilaparotomy {0%Z) in the two centres where these technigues
were compared, In the developing country centres sterilization by mintlaparotomy
could be achieved by most surgeons through an incision much smaller than 5 cm, and
took 20 minutes or §0 to complete, without the use of general anaesthesia. It was
concluded that minilaparctomy is best suited to the needs of many developing
countriss, since physicians with minimal surgical skills can be trained to
sucecessfully perform the operation with basic facilities.

In a postpartum study of minilaparotomy 1026 subjects from 6 centres {5 in
developing countries) were recruited. Only 0.2% suffered major complications. The
putcome of this study reinforced the conclusion that postpartum sterilization through
a paraumhilical ingision 1s a simple and safe technique well suited to the needs of
developing countries.

3.2.6.2 Mental health and female sterilization

In order to evaluate the mental health aspects of voluntary sterilization for
family planning purposes a multicentred prospactive controlled study was conducted 1in
six centres; a total of 926 healthy women with at least two living children who
requested sterilization and 924 controls using other methods of contraception were
examined before and at 6 weeks, 6 and 12 months after the operation. At follow-up
there were no significant differences in the fregquency of mental ill-health between
sterilization cases and controls in any of the centres and there were no differences
in relation to the timing of sterilizatiom (interval, postpartum or postabortion).
Hence the data of these studies do not support a notion of a significant impact of
sterilization on mental health of women.

3.2.6.3 Sterilization and menstrual blood loss

A multinational, multicentred, controlled study was conducted to assess whether
or not sterilization carried out by different techniques resulted in a ¢hange in
menstrual blood less (MBL) measured objectively for up to two years after the
intervention. The analyses, which are still in progress, are complicated by marked
differences between the centres, both in subject characteristies and in baseline
values of MBL. MNevertheless, when each woman is used as her own control,
sterilization has no significant effect on MBL for at least one year following the
procedure,

3.3 Infertility

Infertility is a major medical and social problem of global dimensions.
Epidemiological studies carried out by the Programme indicate that up to 13% of couples of
raproductive age, perhaps as many as 50-80 million couples, may have infertility problems.
The medical services available to an infertile couple vary considerably and the same 1z true
of the methods of investigation and treatment, Although the prevention and treatment of
infertility is an integral part of family planning care, infertility remains an aspect of
health care plagued by lack of standard definitiens, incomplete understanding of
aeriological factors, questionable diagnostic procedures and therapeutic measures of
doubtful value, There is thus a major need to establish the prevalence of infertility in
different geographic areas, to standardize the iuvestigation of the infertile couple and to
evaluate existing diagnostic and therapeutic procedures in order to develop gimple,
cost—effegrive methods, to meet the meeds of developing countries,
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These were some of the considerations, which led in 1978 to the establishment of a
Task Force on the Diagnosis and Treatment of Infertility. As shown below, the
epidemiological studies have not only establisned the extent of the problem, but also
identified the inereasing (but preventable) role of infection in general and of sexually
transmitted diseases in particular. Using the network of collaborating centres, the Task
Force established a standardized policy for investigation and diagnosis of the infertile
couple and carried out an in-depth study of more than 8000 couples from 33 centres in 25
countries.

This large number of fully investigated couples permits now the rational,

scientifically valid evaluation not only of new methods of treatment, but also those
currently used, whose efficacy is frequently in doubt,

3.3.1 Prevalence of infertility

In response to requests from Member States the Programme has assisted in the design,
field work and analysis of surveys to establish the prevalence of infertility in the
community.

In this context infertility refers to the inability of a woman to conceive, whether
the infertility 15 due £o the male, or to the female or both. A woman 15 considered
infertile if she has been continuously exposed to the riszk of pregnancy for two years and
has not conceived.

A simplified questionnaire was developed that provides reasonable estimates of the
prevalence of primary and secondary infertility, pregnancy wastage and infant and child
mortality. Consultations held with the World Fertility Survey ensured compatibility of
definitions and method of data ceollection.

§tudies have been conducted in Benin, Cameroon, India, Pakistan, Sudan, Tanzania and
Thailand. Studies are in progress in Brazil and Vietnam. As expected, considerable
variation was found. In the first survey conducted in two districts of Southern Sudan, 247%
of the women aged 20~29 and over 40% of those aged 30 to 44 had primary infertility. In
other surveys the primary infertility rates were much lower, as {llustrated by a few
examples in Table l:

These surveys help to shed some light on the public health dimension of the problem of

infertility,

Table 1
Results of surveys of the prevalence of infertility

INFERTILITY RATE (%)
Primary Secondary
Country No of women Aged 20-29 Aged 30-39
Benin 2,867 3 3 10
Tanzania 7.438 4 10 25
Thaitand 2,000 2 3 13
India® 5,867 2 3 7

* .
Only Chandigarh; the prevalence rates may, ¢r may not be representative

of other areas of the country
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Table 2
Diagnoses reacghed In 5857 women of the HB546 couples studied

Diagnos s Couat % Diagnoses 4 Cases
Tubal Abnormalities 2380 31.4 40.6
Endocrine Causes 2205 24 .1 37 .6
Ne Demonstrable Cause 2058 17.2 35.1
Endomebriosis 343 4.5 5.9

Acquired Ovarian,
Uterine or Cervical

Abnormalities 2835 .8 4.9
Sexual Dysfunctioen 103 1.4 1.8
Congenital Abnormalities 45 l.1 1.5
Systemic Causes 50 0.7 0.9
Iatrogenic Causes 34 0.4 t.6
Endometrial Tuberculosis 17 0.4 0.5

7570 100.0 129.2

The possibilities for classifying infertile patients are virtually unlimited,
depending on the clinical and laboratory facilities available. Pata published frow various
centres rarely allow a meaningful cowparison, due to lack of uniformity in the extent of
iovestigation, choice of therapy, treatmeant scheme, monitoring and follow-up. In view of
this the Programme has developed a standardized approach to the investigation of the
infertile couple, using & minimum of procedures in a logical sequence., A wmanual was
developed for use with forms and flow charts which hinged oa three main compenents: (a)
history taking of the couple (b) physical examination of each partner and (c) laboratory and
diagnostic procedures. The majority of the centres participated in the WHO Matched Reagents
and External Quality Control Programmes (cf 4.4).

Gouples were admitted to the study provided they had at lesast one year's duration of
infervrility and both partners agreed to be fully investigated, which imvolved a detailed
history, complete physical examination of both partners and the assessment of two semen
g pecluens.

Data are available for analysis from 8456 couples studied in 33 centres in 25
CountrLes.

The distribution of the female diagnoses is shown in Table 2,
The data of Table 2 indicate that the most common diagnoses were tubal abnormalities
and endoerine causes. The group "No Demonstrable Cause'" included women who did not have

Laparoscopy to exclude pelvic adhesions, tubal abnormalities or eadometriosis.

The distribution of the male diagnoses is indicated in Table 3.
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Table 3

Diagnoses reached in 6407 men of the 8546 couples studied
Diagnoses Count Z Diagnoses % Cases
No Demcnstrable Cause 3127 46.8 42.8
Varicocele 806 12.1 12.6
Primary Idiopathic

Testicular Failure 717 10.7 11.2
Male Accessory Gland

Infection 441 6.6 6.9
Abnormal Sperm Morpheology 376 5.6 5.9
Other Seminal Fluid

Abnormality 273 4.1 4.3
Low Sperm Motility 252 3.8 3.9
Suspected Immunological

Factors 193 2.9 3.0
Congenital Abnormalities 138 2.1 2.2
Sexual Dysfunction 127 1.9 2.0
Systemic or Jatrogenie

Causes 127 1.9 2.0
Obstructive azoospermia ob 1.4 1.0
Endocrine Czuses 41 0.6 0.6

6682 100.0 104.3

it can be seen from the data of Table 3, that "No Demonstrable Cause' is by far the
most ¢ommon diagnesis in the male, occurring in almost 504 of the cases. This is probably a
reflection of our incomplete comprehension of male reproductive physiology and pathology (cf
3.1.7). Endocrine causes constituted the rarest cause in the male (0.6%), in
contradistinction to the sitvation in the female (37.6%).

The percentage of couples achieving pregnancy was §.77% overall and decreased
progressively with increasing age of both partners,

A total of 3338 woman had hysterosalpingography and 2298 laparcscopy. 4 comparison of
these two groups is presented in Table 4.

Table 4
Diagnoses reached with hysterosalpingography and
laparoscopy in 5636 women

Diagnosis Hysterosalpingography Laparoscopy

n % m A
No Demonstrable Cause 1457 43,6 289 25.6
Tubal Abnormalities B84 26.5 1495 65.1
Endometriosis 2 0.1 341 14.8

Acquired Qvarian,
Uterine or Cervical :
Abnormalities i34 4.0 141 6.1
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It appears from the data of Table 4 that diagnoses of Tubal Abnormalities were three
times higher in the laparoscopy than in the hysterosalpingography group; also the inc¢idence
of endometriosis was very much lower in the latter group. It should be borne in mind, that
- strictly speaking —, endometriosis can be diagnosed only by laparocscopy or laparotomy.

_ [n the female, a previous history of sexually transmitted disease (STD) was associated
with one or more infection related diagnoses in 59.7% compared to 31% in those with no
history of 8ID. Similarly 50.9% of women with a history of PID had an infection related
diagnosis compared to 29% of those without. A history of previous §TD in the male was
associated with a 167% increase in the incidence of male infection related diagneses. These
findings are consistent with the concept that STD in the female iz often asymptomatic,
whereas in the male it is not. Special studies are being conducted in 8 centres on the
prevalence of certain 5TDs in women with tubal occlusion, which will be completed in 1987
and 1984, respectively.

3.3.3 Other achievements

3.3.3.1 Microprocessor software

One of the cornerstones in the design and implementation of the Standardized
Investigation of the Infertile Couple has been the development of a computerized
validation programme. In this system, the diagnosis made by the glinician is checked
by the computer, Since these validation programmes are oo cumbersome for use by
individual centres, the Programme is developing a microcomputer soffware programme
using minimal criteriz at a low cost and nigh efficiency of particular relevance Lo
hospital services concerned with the management of infertility in developing countriles,

4.3,3.2 Primary health care and infertility

The Programme developed a flow-gheet for the primary health care management, when
the couple first come inte contact with a physician at a rural health ceatre, or
district hospital. This has been field-tested in rural Thailapd over a year and
testing is being expanded to other centres.

3.3.3.3 Evaluation of diagnostic procedures

- Post-coital tests are widely used in elinical practice for the detection of the
so-called 'cervical Factor' which is believed by some to be an indicater of an
immunological cause of infertility. However, information on the predictive value of
the post—coital test is scarce. Therefore a multicentre study has been conducted in
10 centres in & countries in which couples with no demonstrable cause of infertility
had monthly post—coital tests, The study revealed a significant correlation between
the number and motility of recovered sperm and fertility.

- Evidence from experimentally induced testicular damage and the study of infertile
men suggests that careful measurement of testis size may provide useful information
about the state of seminiferous tubules and thus male fertility. Standardized
measurements of the testis size could easily be included in the standard investigation
evarywhere. Therefore a study was conducted on 7492 men, using the ellipsoids of the
Prader orchidometer for comparison, Sufficlent data were available to arrive at a
diagnosis in 5914 men (79%}. The results of this large study confirm the inverse
relationship between serum FSH levels and testis size wnd demosstrate that - taken
together — a low testis volume, low sperm count and high FS8H levels do indicare a
severe impairment of testicular function,

- Task Force research has shown that the concentration of adenosinetriphosphate
{ATF) in the ejaculate is highly significantly correlated to the motile sperm count;
6 centres in 15 countries (9 of which are developing countries) are in the process of
svaluating the predictive value of the test for subsequently achieving pregnancy in
infertile couples with no demonstrable cause.
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- Current methods to detect immunological causes of infertility have douotful value
and inconsistent reproducibility. Task Force research has shown that the mixed
agglutination test is simple, rapid and highly reproducible in its detection of IgG
antibodies on living spermatozoa, This procedure will now be included routinely inm
the simplified management of the infertile couple.

- Improved diagnostic procedures which will be tested on a large scale from 1986

on, include the dual analyte method for ovulation detection (cf 3.1.9), a menstrual
cycle monitoring kit and a simplified STD detection kit.

3.3.3.4 The influence of varicocele on fertility

- There have been several claims that the presence of a varicocele may have
detrimental effect on fertility. In this study, which is still in progress, the
relationship between varicocele, semen quality and testicular size was explored in a
total of 7488 men, of whieh 1339 had either & left or right varicocele. The study
shows that in male partners of infertile couples the presence of a varicocele is
associated with a significant decline in semen quality, Furthermore, increasing
varigcocele size ig associated with & progressive reduction in sperm count and
testicular size,

3.3.4 Treatment of infertility

Many forms of current therapy of infertility, especially of male infertility can ar
best be described as empirical and are rarely submitted to true scientifiec validation. The
large number of subjeets reeruited for the Standardized Investigation of the Infertile
Couple will enable now the Programme to assess various therapeutic modalities in subjects
with established diagnoses, A few preliminary results are indicated briefly.

3.3.4.1 Mesterolone in the treatment of subfertile males

Mesterolone, an orally active androgen, is one of the most commonly used drugs in
the treatment of primary idiopathic testicular failure. A mulrticentre study conducted
with 246 couples in 7 centres compared two dosage regimens of mesterolone with
placebo, There was no significant difference in results among the three groups and
the overall pregnancy rvate achieved (L0-153% at 1 year) is commensurate with that
expected for couples with an oligozoospermic male and a norwal female in the same
study material, Hence no beneficral effect of mestercolene therapy could be
established in this study,

3.3.4.2 Clomiphene citrate therapy in subfertile males

Another ¢ommonly advocated treatment for oligozoospermia is the antiestrogen
clomiphene citrate, JIn 1983 a study was initiated im 9 centres; results will be
available earliest in late 1986,

3.3.4.3 poxycycline and non-specific prostato-vesiculitis

Appropriate antibiotic therapy has been claimed to cure this condifion and to
improve the man's fertilicy. The incidence of male accessory gland infection in the:
population of couples investigated according to the Standardized Investigation of the
Fertile Couple was 5.5% and the only demonstrable cause of infertility in 1.3% of
infertile couples. Treatment of both partners resulted in similar pregnancy rates
whether doxycycline {10%) or placebo (8%) was administered, Hence no beneficial
effect of doxycycline therapy could be demonstrated.
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3.3.4.4 Recently initiated studies

Studies are in progress or Lo the phase of initiation on the noa-surgical
trreatment of varicocels and on the treatment of suspected immunological causes of
infertility by non—stercidai anttinflammatory agents,

3.4 Serviee and psychosocial research

$ince 1977 the Programme has conducted social science research oa acceptability,
psychosocial and health service aspects of contraceptive use and behaviour. This research
pravides important information for the development of more user-effective and acceptable
contraceptive technologies. In addition, the putcome of this research has lead to
improvements in service provision, training of personnel and family planning policies ip
many developing countries. This resulted in an increased access and in a more effective use
of available methods coupled with improved quality of service.

The development of the activities of the Programme in this ares is the reflection of =
gyradual worid-wide realization of the great complexities of the issues involved as expressed
by diflerent requests frowm Member States in general and developing country goveruments in
particular.

Initially, the Task Force on Acceptability of Fertility Regulating Methods
concentrated on the study of perceptions and attributes of contraceptives, la order to
provide guidanee in the development of new methods. Its terms of refereace were broadened
in 1975 to include psychosocial factors influencing fertility. The same year a Task Force
on Programme Implications of Fertility Regulating Methods was created to conduct health
service research to assist family planning programmes to improve the delivery of services.

In 14982 al} research on social science was merged into one Task Force on Service and
Paychosocial Research in Family Planning to address issues such as the integration of MCH
and family planning, the provision and quality of services, training, acceptability of
methods and services and field trials of new methods. By amalgamating these research lines
the Programme responded to the needs of Member S5tates implementing national programmes.

[t 1985 the Programme redirected its soclal science activities to address a wmajor
concern for many national programmes, the poor continuation rakes of modern methods and the
incomplete understanding of the role of contraception in human reproductive behaviour. In
this context the role of communities in facilitating or impeding access to methods, the
changing status of women and the costs and benefits of contraception emerged as main
research priorities,

While projects are currently ongeing in aearly 40 countries, some of the achievements

ol the Programme in tiis ares may be presented uander twe headings (&) research contributions
tiat have had an impact on policy and (b) those that have advanced the field.

3.4.1 Results with a policy impact

A number of Member States have made changes in their service programmes or national
family planning programmes or even legislation as a result of findings aand recommendations
arising from the research projects conducted in over 30 developing countries. Some examples
are given below.

3.4.1.1 Thailand

(a) Postpartum sterilization by nurse-midwives

Acceptance of female sterilization in Thailand has increased sharply during the
Tast decade and by 1980 over 150,000 sterilizations were perforuwed. In view of a
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major sheortage of doctors, especially in the rural areas, the Ministry of Health
decided o evaluate the performance of postpartum tubal ligation by Erained
nurse-midwives. A pilot study was conducted first, with 5 nurse-midwives and 3
doctors in a coatrolled randomized ¢linical trial; each midwife performing
approximately 30 and each doctor approximately 530 sterilizations. The study
indigated that nurse-midwives can perform postpartum tubal ligations with the same low
morbidity rates as surgeons,

The next step was a l2-week training programme for 20 nurse-midwives, from 18
provincial hospitals, after which they returned to their hospitals and per formed a
total of 3549 sterilizations. The results of this field trial are similar to those of
the pilot study, Except for a 9,1% rate of mild fever and 1.4% rate of puerperal
sepsis, complication rates were lower than in the pilot study. The acceptability was
also excellent: 97.4%Z of the 3549 subjegts reported full satisfaction with the service
and were willing to recommend the operation to friends.

Another collateral study was cong¢urrently conducted at another centre with 9
nurses using a similar training programme. Following their return to the proviacial
hospitals, these nurse-midwives performed 1074 sterilizations with comparable
favourable results.

The full report of these studies was approved by the Ministry of Health and
endorsed by the Cabinet decreeing the use of trained nurse-midwives for postpartum

sterilization services under medical supervision.

(b} Vasectomy by medical students

A shortage of trained personnel limits the provision of sterilization services in
rural Thailand. Since medical students after graduation are obliged to work in the
rural areas for at least 2 years, they could provide vasectomy services, Lf trained
for this. Therefore the performance of trained third year medical students was
compared with that of surgeons in 2 controlled randomized ¢linical trial involving 463
velunfeers, In all cases no mistake was made in identifying and resecting the vas.
The major complications, postoperative bleeding and infec¢tion were the same in both
groups and did not exceed those reported in the literature by other investigators.

In view of the favourable results of this srudy, the curriculum of medical
students has been ghanged to inelude training in both vasectomy and postpartum tubal
ligation.

3.4.1.2 India

A study in Gujarat, Rajasthan and Uttar FPradesh was conducted to identify
deficiencies in India's integrated MCH/family plamning services and measure their
impact on family planning (FP} acceptance. The study revealed a severs
underutilization of government services and a survey of users confirmed that the
Primary Health Centres were often too far from their villages to make them effectively
accessible, As a result of the study, a new policy to bring services closer to the
user has been established by the local governments and in the next phase of this study
mobile units will be introduced to reach villages not served directly by a health
centre,

3.4.1.3 Kenya

An experiment designed to make services more easily available to rural
populations by means of an integrated MCH/FP programme lead to am increase in
contraceptive use and in the duration of effective protection, Similarly, a very high
proportion of children in the area attended the integrated clinies for immumization
and expectant mothers made an average of 3.6 visits before delivery. The Ministry of
Healeth, as a result of the success of rhe experimental serviees, has taken over the
clinics and expanded serviges utilizing the same approach to other under—served rural
areas of Kenya,
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3.4.1.4 Pakistan

As a regult of a field study in which the acceptability of the two-monthly
injectable, NET-EN was tested in doth urban and rural contexts {(¢f 3.4.3.3), the
government of Pakistan decided to offer this method regularly through the national
family planning programme.

34,15 Turkey

A diagnostic study of physicians' knowledge and subsequent training in modern
contraception, plus a study designed to Eest the possibilities of uwsing auxilliary
nurse~midwives, have lead to major policy changes in Turkey. New training centres
have been created throughout the country and a new family planning law was approved by
the Turikish legislative body authorizing non-physician personnel to insert [UDs.
Greater overall emphasis was placed also on family planning training offered in
medical schools,

In another study conducted in factories employing predominantly female workers,
shop stewardesses were as effective as health educators in motivating potential
clients, for instance to adopt the IUD the use of which increased substantially. The
gtudy has had a poligy impact in stimulating the introduction of family planning
sarvices into factories and social security hospitals.

3.4.1.6 lﬂﬂpn&sia

A diagnostic study to determine different patterns of family planning aceeptance
conducted under the sponsorship of WHO showed that in low acceptance villages -
hecause of religious reasons — the villagers uwsed piLlls rather thap IUDs, whereas in

high acceptance villages IUD-use was higher. Injectable contraceptives appeared to
conpensate to a certain extent for lower IUD use. As a result of the study the
government increased communication campaigns to inform the population on the proper
use of methods and designed a scheme to lnerease the involvement of community leaders
in promoting agceptance, The Programme also supports a large compurative project to
introduce injectables into the national prograume,

3.4.1,7 Philippines
The inclusion of Depo-Provera as one of the methods administered by paramedical
personnal in Project 77140 ('"Non-Physician Provision of Clinical Family Planning

Services im Rural Philippines") lead to a decision by the Minister of Health to
approve the use of this injectable in the national programme througheut the country.

Research results

3.4.2.1 Family formation patterans and health

A major collaborative study was wnitiated in the early days of the Programne with
the aim of elucidating the complex and muliifaceted relationship between family
formation, family health and socioeconomic coanditions.

Institutes of Public Health and Community Medicine in  Ankara, Beirur,
Gandhigram, Manila and Teheran participated in the study, which was coordinated by the
WHO centre Ln Chapel Hill (cf 4.1.4). The study which was published by WHO in
bookform in 1975 addressed the issues of family formation in relacion to social
characteristics, pregnancy outcome, childhood mortality, child and maternal health,
child loss, and attitudes to birth control. In all areas the strueture of most
households was nuclear (husband, wife and unmarried children) and parity, family size
and ideal family size were positively correlated with the eligible woman's age,
educaticon and social status. Pregnancy wastage varied by area, culture, residence
and social status, most of the variation being probably attributable to induced




HRP/REVIEW/85 .1
Page 33

abortion, In most cultural and residential groups the pregnancy wastage ratios had a
J-shaped relationship to maternal age and higher rates of abortion were reported by
middle status women,

The first pregnancy held the greatest risk of being lost; the risk then
decreased steeply to the fourth and fifth pregancy and then rose apain with increasing
arder, The highest risk was associated with a pregnancy interval of less than 1-2
years and a minimal risk with intervals of 3~5 years. In general, 3 favourable
pregnancy outcome was assoclated with a small number of well-spaced pregnancies
conceived at the age of 20-29, Infant mortality per 100 live births was higher in the
low social status groups than in the middle status groups and the risik of
under-one-year mortality was high for births occurring within short intervals,
Infection in ehildren increased with family size, bur parasitiec infection was
uniformly high regardless of family size, In all areas the mean IQ of children from
low social status families was lower than that of their counterparts from high social
status families.

Child loss showed a positive assoclation with the mean family size. An
overwhelming majority of the women who approved the principle of birth contrel, did so
because they believed it was beneficial to the mother's and child's health., The
majority of women (in all countries except in India)} who opposed the principle of
birth control were willing to use contraception on medical advice.

Anpther group of centres (Alexaudria, Damascus, Karachi, Medellain) joined the
styudy later amd the results of this study were published independently in a subsequent
book entitled Further Studies on Family Formation Patterns and Health (WHO, 1981). In
esssence the findings of this study confirm and extend the results and conclusions of
the first study,

3.4.2,2 Patterpns and perceptions of menstruation

The results of the multicentre project which was ¢onducted in ten countries were
published in 1983 in bookform {(Patterns and Perceptions of Menstruation, edited by R.
Snowden and B, Christian), The study concludes that perceptions about menstruation
exhibited important similarities in comparable socio=-economic strata ascross cultures.
The findings are described in relation to three mein groups: (a)} rural lower status
women (b) urban and higher status women, and (c) Moslem women.

Rural lower status women are less concerned about menstrual changes than urban
and higher status women; they experience long periods of postpartum amenorrhoes and
are mwore likely to adhere to prohibitions c¢oncerning coitus during menstruation.
Higher status and urban women are more anxious to conceal wenstruation and to time
bleeding to assess changes that may indicate pregnancy, They breastfeed less and for
shorter pericds. Moslem women believe that during pregnanecy the menstrual blood is
used to feed the fetus.

The findings of the study suggest that the "ideal' method of fertility regulation
(a) dees not result in amenorrhoes (b) does not reduce or increase the blood loss (c)
permits the accurate prediction of the time of bleeding episodes and {d) does not
result in the production of blood that differs in consisteney or colour from “normal"
menstrual blood.

3.4,2,3 User preference in India, Korea, the Philippines and Turkey

In this study a winimum of 360 women in each country, who requested contraception
received a similar presenration on the attributes (including possible side-effects) of
0Cs, 1IUDs and injectables. Afrer selecting a method, the women were interviewed. In
India, Korea and Turkey, most women desired no more ehildren or wished to have longer
intervals between pregnancies, Women in these countries preferred the [UD, In the
Philippines, women expressed similar intentions, but preferred the pill, The study
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3.4.3

demonstrated that well balanced information and free choice by clients result in
different contraceptive selecticn patterns than those that had previously prevailed.
Furthermore, what the users selected was different from the methods that providers had
recommended. Thus the results strongly argue for making available as great 2
seloction of contraceptive choices as pussible.

3.4.2.4 Pnysicians versus auxiliary midwives as providers of IUD services

The objective of this study conducted in Turkey and the Philippines was Lo aszess
whether or not nurse-midwives who had completed a training programue could provide a
gimilar standard of clinical care as physicians. This information was required by
policy-makers to justify the use of non-physicians in the provisien of LUD services,
Nurses and doctors followed similar diagnostic and record keeping procedures,

In both countries there were no significant ditferences between doctors and
nurses with respect to expulsions, removals, pregnancies, or losses to follow-up. The
study concluded that adequately trained auxiliary midwives ¢an provide standards of
clinical care for IUD users comparable to those provided by physicians. In Turkey
this study resulted in a change in the family planning law that authorizes
non—physicians to insert IUDe on a nationwide basis. 1t also lead to the
esrablishment of regional training ¢entres by the Ministry of Health.

3,4.2.5 Tllegal abortion in Kenya

The prevalence of illegally induced abortion is one of the indications of the
need for family planning services. A study was conducted in the Kenyatta National
Hospital — where abortion constituted 60% of all admissions to the gynecological ward
- to assess the propertion of illegally induced abortions apd to identify the
characteristics of such patients. OFf the 610 women interviewed 36% volunteeraed a
history of interference with the pregrancy. In another 27% of the subjects there were
strony presumptions of interference., The abortion had been inltiated by purses (17%),
midwives (64), general practitioners (354), "clinicians' (4%), gynecologists (114},
non-medical personnel {21} and by the woman (5%)}. 1In the ioterfered group nearly 80%
were single, in the non—interfered group only i3% and in the former only 10% of the
pregnancies were planned, compared te 73% in the latter. Mean hospital stuy was 98
hours in the interfered group and 32 hours in the spontanecus ahortion group.

Introductory field trials of injectable comtraceptives

Phase 11 studies conducted by the Programme has established that Lboth
depotmedroxyprogesterons acetate (DMPA) and norethisterons enanthate (NET-EN) are
eftective and safe imjectable contraceptives. However, prior to making these
preparations available nationwide they have to be studied in non-hospital based
("Phase (V") field trials under usual family planning programme conditions, to assess
various aspects such as pse—sffectiveness, continuation of use, side—effects, and
programmatic implications, The Programme has recelved numerous requests from
developing country goveraments for collaboration in such Phase IV trials. Studies
have been completed, or are still ongoing in Bangladesh, Egypt, lndia, indonesia,
Mexico, Pakistan apd Tunisia.

3.4.3.1 A field study of NET-EN in Mexico

This study was conducted in family planning clinics in rurdl areds, wWOomen were
followsd up at two=-month intervals to receive an injection of 200mg of NET-EN. Amorn g
the 5792 women recruited, the overall life-table discontinuation rate was 57 per 100
women at 17 mounths and 69 at 18 menths. Women who were older and who already had
several children were most likely to continue using NET-EN, The single most coumon
reason for discontinuation was amenorrhoea (12.6% at 12 and 19.3% at 18 months)
followed by bieeding problems (8.0%4 and 9.3% at 12 aond 18 months, respectively). The
cumulative pregnancy rate was 0.3 per 100 women at 18 months. It was concluded that
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NET-EN appears to be an effective method that is agceptable to a substantial
proportion of women from rural areas of Mexico who ¢hoose to use it when provided
through & national family planning programme,

3.4.3.2 A field study of NET-EN in Bangladesh

In six family planning e¢lainics (4 urban and 3 tural) a total of Y1} women elected
Lo receive injections of NET-EN every 8 weeks for 6 months and every 12 weeks
thereafter, At 12 months of follow-up, the overall discontinuation rate was 37.3 and
at 18 wmonths 42.9 per L0 women. The most common reasons for discontinuation were
bleeding irregularities (10,2% at 12 and 11,9% at 18 months) and amenorrhoea (5.1% and
6.4% at 12 and 18 montns, respectively). The cumulative pregnancy rate was 0.4 per
00 women at 18 months. There were marked differences in continuation rates in
different centres, indicating need for Ffurthexr research on clinic characteristics
which may influence acceptance and continuation rates. The study pinpointed several
service delivery issues of major importance, such as the need for thorough training of
all clinic staff, adequate supplies of NET-EN and the provision of alternative methods
for those who may not be able to return for the next scheduled visit.

3.4.3.3 A field study of NET-EN in Pakistan

The study was conducted in family planning clinics in Sind and Punjab provinces
of Pakistan to assess the feasibility and acceptability of providing NET-EN in
government family planning clinies staffed by Family Welfare Visitors (FWV). A total
of 2147 women were recruited, approximately 75% of whom had never previously used
contraception. They received NET-EN injections every eighth week. The cumulative net
discontinuation rate at 12 months was 78.3 per 100 women. The most common reasons for
discontinuation were bleeding irregularities. (30.9%), amenorrhoea (21.1%) and
returning to the clinic too late for am injection (27.7%). Wo pregnancies were
reported. Given adequate training, FWVs were shown to be capable of providing the
necessary services, including the management of bleeding disturbances, It was
concluded that the method is highly effective when used in a usual family planning
¢linic situation,

3.4.3.4 Qngoing studies

- A study of 1000 subjects given NET-EN was completed in Tunisia and the data are
in the fingl snalysis. Five urban and five rural centres participated and NET-EN was
given every eighth week for 6 months and then every twelfrh week,

- A ¢omparat1ve study of DMPA and NET-EN involving a totai of 3200 subjects is
ongolng in Egypt and expected to be Ffinished sometime in 1986. Three-monthly
injections of DMPA are compared with HET-EN givem at intervals of 60 + 5 days for 6
months and then at intervals of 84 + 5 days.

- Another comparative study, using the same design as the study in Egypt has been
initiated in Indomesia in 1983; it is expected to recruit a total of 2000 sub jects,

- A study of NET-EN given two-monthly is nearing completion in India; 40
postpartum clinics are reeruiting 100 volunteers each,
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4. RESOURCES FOR RESEARCH

In a doecument published in August 1971 prior ro the initiation of the Programme, five
m2 jor objectives were stated, indicating the intention of WHO to:

") improve the quality and expand the quantity of multidisciplinary research in
priority areas,

{(i1) conduct collaborative clinical studies of fertility regulating agents on a
zlobal basis,

(ii1) organize multicentred research teams for cellaborative research and
development

(iv) improve communication and collaborarion among scientists, and

{v) increase the number of sc¢ientists in this field."

To achieve the first four cobjectives the Programme has created two unique mechanisms
such as the Task Forces and a network of collaborating clinical research centres (CCRs) with
a spacial responsibility to conduct - with joint forces — multidisciplinary, multinational
research and development on a truly global basis and within the priority areas ilndicated in
Section 3. For this purpose a global network of ecentres was developed and designated as
CCRs. In the initial decade (1971-1981) of its existence the Programme alao designated four
ma jor collaborating centres for research and training in human reproduction (RTCs) to
participate in the clinical research and to rapidly inerease the number of scientiats
engaged in the field, assisting thus the Programme in meeting the fifth objective indicated
above. By 1982 these RICs have been amalgamated into the network of GCRs.

The conduct of elinical trials is by no means restricted to these designated centres;
a large number of non—-designated centres were and are participating ia the [rials sponsored
by the Programme, an increasing number of them from developing countries, as a result of
successful dnstitution strengthening. Hence the distinction between designated and
non-designated centres 1s gradually eroding,

A number of other centres with spacialized (not necessarily c¢linical)} responsibilities
have also been designated; again other (non-designated) centres frequently celiaboraced
with the Prograume, for instauce by coordinating specific projects, or providing special
serviees to certain Task Forces. The dynamics of the Programme necessitates from time to
rime intense collaboration with a large variety of highly specialized iaostitutions, Hence
the importance of collaboration with non-designated centres is likely te increase in the
future.

ln grder to inecrease the scientifle manpower in this gritigally important area, a
large numwber of research training grants (RTG) and visiting scientists grants (VSC) were
also provided to scientists, predominantly from developing countries. The Programme has
also responded to requests from developing countries for the establishment and/or
strengthening of other centres; by now virtually all these centres participate in the
clinical trials conducted by the Programme.

Last, but not least, to strengthen the resources for research, espectally in
developing countries, the Programme also provides a large number of lonstitutions with zmall
grants for supplies, matched reagents and external quality control serviges, spare parts and
journal subscriptrons.

Some of the zchievements in these areas are indicated below.
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4.1 Centres collaborating with the Programme in Human Reproduction

4.1.1 Collaborating Centres for Research (CCRs)

A unique strength of the Programme is thar it developed and strengthened a glabal
network of centres to conduct ¢oordinated clinical trials, using common protocols and
carefully standardized diagnostic techniques and laboratory methods. One of the many
external evaluations of the Programme rightly stated that "The GCR network is unique ia the
international context and would be diffieult to replace', In the initial phase of the
Programme {(1972-1973) a total of Z0 CCRs were designated; this number also included the
clinical research unite of the four RICs (cf 4,1.2), By 1975, the number of CCRs increased
to 24; half of these (12) were situated in developing countries, Ten years later, today,
the number of CCRs is 254 however, 19 of the 25 centres (75%) are in developing countries.

During the 14 years of existence of the Programme there have been some changes in the
composition of the CCR-network, due to a variety of reasons; new developing country
institutions were added re the network as & result of successful institution strengthening
{e.g. Bangkok-Chulalongkorn, Cali, Havana, Karachi, Nairobi, Snanghai), whereas
collaboration with other imstitutions (e.g, Berlin, Brussels, Buenos Alres, Los Angeles,
Montevideo, Utrecht) ceased for various reasons, These centres were then replaced by
developing country centres in order to maintain adequate representation of different
developing country populations inm multicentre trials. Of the 19 developing country centres
of the present network eleven were designated in 1972-73, two in 1974-75, three in 1976-~77
and three in 1980 or later.

The 25 CCRs of the present network are indicated in Table 5,

4.1.1.1 Multicentred eiinical trials

A particular characteristic of multinational multicentred trials (be it Phase [I
or Phase III-type studies), which may not be immediately obvious to the uniniriated is
the lenpth of time required for the completion of the study and proper analysis of the
data, ' Some of the factors contributing to this have been analysed in previous reports
of the Programme {e,g., Ninth Annual Report, pp 16-18; Tenth Annual Report, pp 97-99).
It will suffice to reiterate here that the recruitment of the prespecified number of
velunteers takes s considerable time, frequently 18-36 months and it goes without
saying that the analysis of the data has to be postponed until the results from the
last recruited subjects are at hand. The initiation of the data analysis invariably
necessitates repeated checks of the submitted ¢linical forms for accuracy and possible
protocol violatiens, which requires time consuming correspondence with the
investigators. From this it also follows that the complexity of the study and the
time required for the completion of the analysis of the data dramatically increases
with the number of subjects enrolled and the number of participating centres. Hence
it is the rule, rather than the exception that more than half a decade, indeed 5-7
years may pass between the initiation and successful completion of a clinical study,
An addifi¢mal year or more will be required before the results appear in a
publicatieon, This analysis alsc indicates that the results of many important
multicentred studies, which were initiated by the Programme in the early 1980s, may
uot be available before this decude approaches its end,

The above considerations may be helpful in the assessment of the impact of the
multrcentred multinational studies conducted by the Programme during recent years: a
few abbreviated tabulations taken from the Thirteeath Annual Report (1984) are
presented below.

Table 6 indicates some of the ongoing studies on long-acting systemic
contraceptives, Table 7 shows a4 similar tabulation with regard to oral contraceptive
studies, and Table ¥ presents ongoing or recently completed trials conducted with
various intrauterine devices,
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Table 5
Location and institutional setting of designated centres
conductin clinical research
ity Insbitubional SETCLng Yeur of

designation

Alegandrin

Bangieok
(Uhulalongkernd

Banpiok (Hiricaj)

pombay
tinli

Chond Lgarhy

Havann

Thadnn

Kiarnehi
Lenngrad

L jut1 jana

Lol
Lt zka

Manila

Mrxicn ity

Moncuw

bnirohi

Merwe Dzl hra
salvadar (Braxil)
Suntiage (Chile)
Sroul

L-lll.urigh;)i
BingEapore

Stockhplio

S

Department of Obntelrics snd Gynaacolegy, Shatby Maternity Hdospital,
University of glexandria

DeparTment of Qbstetrics and bynacaeology, Chulalonghorn Hoipidal
Modical Hchool and the lyAaritute of Healrth Repeorch

Family Planning Keaearch Unit, Siriraj Hospiral

Insticute of fesearch in Reproduction
Department of Obaretries and Cyndecolaogy, University del Valle

Dupariment of Obstetrics and Gynaecolopy, Postgraduare jnstitute of Medical
Education and Reararch

Hational [nefitufe of Endocrinelegy and Metabolio Diseases, Horpital
“Umdie. Fajarde”, the Heapiral "Ramon Gonzalesz Cora™ and the Hanpical
Mamérica Arias™, and affiliated centre in Santiago de Cuba

{(Hospitnl de Mavernidad Morte)

poupacrrmenta of Obstetrica and Gynawewlogy and of Chemigal Pathology,
Universify College Hospital

Mationol Hesesreh Institute ol Fertility Gonrral
fnsritute af Obrletrics and Gynawcology, Acadimy of Madicul Scicnces

Family Planning Institute and the bepariment of Obetetricn and Cynarcolugy.
Unlveraity of Ljubljans

Dapartment of Obsrerrics and Gynaecnlogy, Reysl Postgraduate Medics]l Sehool
fupartwents of Obsferriges and Gynagcelogy and Mrdicing, University of Lumbis

Obastefrics and Gynaecelogy depattments, Univeraity of the Philippings
and che Josd Fabella Memoria) Hespital

pepartiment of Exdogrinology, Narional Inacitutne of Mutrition

All Union Research Cenrve for MaTernal and Child Gare, the Iastitule

for Wormens Reswarch, and affiliated centres in Tawhkens {thr HKegearch
lnstirure of Ubstetries and Gynawcolopy) and Yerevan (the Krupskaya Weamarch
Institute of Obsretrics and Gymancology)

prpartment of Obstetrics and Gynascology, University of Hanrohi

All-India lostitute of Modical Sciences

The Maternidade Climerio de Ol iveira

Bepartment of Obstetrice and Gynaecology, Univegaity of Chilw

lnstitute of Reproductive Medivine and Fopulatien, Gepul Nationsl Universicy
Shoanphai InstiCurte of Plannsd Parentiood Eesearch

Deepartment of Obstetrics and Cynaganlogy, Universicy of Singapors

feproduative Endocrinnlogy Keamarch Unif and the Departrent uf Obsteirice
and Cynseealogy, Kartolinaka Institurs

e oy Tenr o f Ghstetrios and Gynaecology, University Medical Gehenl of Sneged
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With the above background it may be easier to appreciate thar so far tne Programme has
conducted more than 180 multicentred clinical trials involving approximately 185,000
subjects in 150 centres in 53 countries, Hence more tham 120 nen-designated centres
participated in at least one trial. The allocation of a multicentred project to a
particular centre depended net only on the interest of the centre and the special expertise
required, but also on a variety of factors, such as national relevance of the method tested,
degree of access to appropriate volunteers, workload with other ongoing trials, conformity
with national laws and drug regulatory requirements and the specific peographic (ethnic)
distribution required for the trial in question, A very large number of single centre
pharmacokinetic and pharwmacodynamic studies were also conducted; these usually involved
small groups (5-25) of volunteers, During the period 1983-84 collaborating centres were
engaged in 85 multicentred projec¢ts; most of Che centres participated in 4-9 studies and

. four of them in ten, or more, The Programme has access to record forms on approximately
200,000 subjects. The bromd institutional basis of the Programee i% further illustrated by
the fact, that since the inception of the Programme Task Force contracts have been awarded

to 465 instifutions in 65 countries, This figure includes both ¢linical and preclinical
studies,

The ceollaberating centres also represent valuable resources available to national and
regional authorities, international agencies and even to pharmaceutical companies. Gentres
in Alexandria, Bangkok, Ipadan, Ljubljana, Manila, Mexico City, Salvador, Santiago and
fingapore have each undertaken collaborative projects with one or more international
programees, including Family Health Internmational (FHI), International Development Research
Centre (IDRC), Program for Applied Research in Fertility Regulation {PARFR), The Population
Council, Rockefeller Foundation and the United Nations Fund for Population Activities
(UNFPA), In most instances equipment provided and/or staff supported by WHO have been used
in the execution of the projects,

Through membership of national committees and other bodies, staff members of all
centres are providing expert advice to their governments on the use of various fertility
regulating metheds in the national family planning programmes,

The financial support provided by WHO is in itself not sufficient to maintain the
centres and in all cases counterpart funds provided by national or local authorities are
required, Furthermore, several of the laboratories of the centres have been equipped 1in
part by agencies other than WHO. Hence rhe assistance to the centres by WHO, other agencies
and national authorities provide a unique and truly interpational health research resource
availabie to all interested parties,

4.1.2 Research and Training Centres (RYC)

In the feasibility study (May 1971) preceding the establishment of the Programme it
was suggested to designate at least four major existing centres as RTCs in Human
Reproduction, These multidisciplinary large centres were expected to have functions such as:

(i) to initiate or participate in collaborative research apd development efforts
{(it) to provide research training

(xii) to organize conferences, symposia and seminars

{Lv) to serve as reglonal documentatlon centres

(v) to advise WHO on matters related to research and research training
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Tabkle 9
S§cientists trained at the RTC in Stockhelm between 1971 and 1985

Country of origin WHO support Other support

Argentina
Australia
Austria
Belgium
Brazil
Bulgaria
Canada
Chile
China, People's Rep. of i
Colombia

Cuba

Czechoslovakia

Denmark

Ecuador

Egypt

Finland

Germany, Fed. Rep. of

France

Greece

Hungary

Iadia 1
Israel

Italy

Iran {(Islamic Rep. of)
Japan

Kenya

Kotea

Libyan Arab Jamahiriya
Mexico

Netherlands

Nigeria

Pakistan

Poland

Singapore

Spain

Switzerland

Thail and

Turkey

UK

Usa

UssR

Venezuela

Viet Nam

Yupgoslavia
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Before the initiation of the Programme there existed already such a cenrtre at the
Reproductive Endoecrinology Research lLnit (RERU} of the Karclinska Jnstitute and Hospital
{5tockholm), which was designated in early 1970. By early 1973, four large R[Us were
established; the Karolinska Institufe (S8tockholm), the AlL India Institute of Medical
Sciences (New Delhi)}, the All Union Scientific Research Institute of Qbstetrics ang
Cynecology {Moscow) and the "Three Nations Programme' in Buenos Aires, Montevideo and
Santiage de Chaile. Montevideo withdrew from the RTC in 1975 and collaboration with Buenas
Aires ceased in 1980. By 1982, when the CCRs were sufficiently strengthened znd many of
them developed sufficient capacity to provide training in the region or in the country the
RTCs were fransfermed into CCHs.

All RTCs conducted research in several priority areas and provided research tratning,
some of them mainly at the national level, others at the regional, or global level. The
data of Table 9 indicate as an example the researcit training provided by the RTC in
Stockholm.

It can be seen from the data of Table 9 that during the past 14 years 178 scientists
from 44 countries were trained by the RTC in Stoeckholm; 72 of these were supported by
Research Training Grants from WHO;, the large number of fellows from Chima (11) and India
{10) should be viewed as an integral part of the institution strengthening activities of the
Programme, It should be emphasized that a number of centres other than BICs (for instance
Chicago, London, Mexico) also provided research training on 2 large scale.

4.1.3 Non-designated centres

A number of c¢entres not designated as CCRs have been collaborating with the Programme
since r1ts inception., Indeed, the establishment of seven Panel Centres (Aberdeen,
Copenhagen, Edinburgh, Frankfurt, Louvain, New Castle and Uppsala) was considered glready in
1972 {cf First Annual Report p 26, 1972) in order to complement and expand the e¢linigal
research capacity of the Programme snd studies were supported outside the CCR-RTC network in
1973-74. During 1974 clinical studies of this type were supported in 12 countries
(Australia, Denmark, Fiunland, Hungary, India, Mexico, Norway, Peru, Poland, Sweden, UK and
Yugoslavia), and in 1977 approximately 4% of the 38,000 subjects participating in the
ongolng eclinical studies were recruited by non-designared centres,

In 1981, there were a number of research institutions not designatred by the Frogramme,
that have collaborated in at least three clinical and epidemiclogical studies during the
preceding five-year peried; such centres were located in Dunedin, Ghent, Gdteborg, Hong
Kong, Hyderabad, Juiz de Fora, Melbourne, Milan, Sheffield and Tokyo.

Furthermore in 1984-85 there were 12 centres in developing countries, which were
receiving substantial assistance from the Programme or from UNFPA in projects executed by
WHO for the strengthening of research capabilities {Beijing, Chengdu, Cotonou, Dakar,
Guangzhou, Hangzhou, Hancoi, Nanjing, Tunis, Tianjin, Wuhan and Yaoundé}. All these centres
are undertaking collabovative research with one or more Task Forees, In toto, more than 120
centres in this category collaborated with the Programme.

4.1.4 Centres with specialized responsibilities

The four centres in this category are indicated in Table 10.

;
i
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Table L1Q
Designated centres with specialized respensibilities to the Frogramme

City [nstitutional setting Year of
designation

Ankara Department of Public Health, 1478
Hacettepe University (service research)

Chapel Hill Department of Epidemiclogy, 1972
$chool of Public Healrh, University of
North Carol ina (service research)

London Department of Endocrinology, 1978
Chelsea Hospital for Wouen
(standardization and quality control)

Tel-Aviv Institute of Endocrinclogy, 1469

the Chaim Sheba Medical Centre (iLnfertility)

The Centre in Ankara is a Collaborating Centre for Kesearch and Research Training in
the Service Aspects of Family Plamnning, which conducts regearch and provides extensive
training programmes st the national, regional and interregional levels. The Centre in
Chapel Hill was a Collaborating Centre for Epidemiological Studies in Human Reproduction
providing consultant assistance in service research. The WHO Collaborating Centre for
Kesearch oa Fertility Promoting Agents in Tel Aviv receives core support from the Task Force
on lofertility,

The WHO Coilaborating Centre for Research and Reference Services ia Immunoassay of
Hormones in Human Reproduction is located in London and since 1976-77 provides a key rale in
the programme for the provision of matched assay reageats togather with an asso¢iated
quality control scheme, It also conducts research, provides research training, lmmunoassay
training courses and assistance in the establishment of national reagent schemes {cf 4.6).

4.1,5 Centres callaborating with the Plant Task Foree

This programme was initiated im 1977 when a network of six centres (Chicago, Hong
Kong, London, Peradeniya, Recife 2nd Seoul) was astahlished to collaborate in the coellection
and extraction of high ranking plants with alleged fertility regulating properties and in
the isolation and identification of their active constituents {(cf 3.1.6), Collaboration
with the centres in London and Wecife ceased in 1980, whereas three pew centres (Lucknow,
shanghai and Wuhan) joined this network in L982. The network of the seven centres is
indicated in Table }1. The coordinating centre in Chicago also provides literature search,
standards and research training for scientists from the other centres.
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Table 11
Centres collaborating with the Plant Task Force

City Institutional setting

Chicago University of Illinois
(Coordinating centre)

Hong Kong Chinese University of Hong Kong

Lucknow Central Drug Research Institute
Peradeniya University of Peradeniya

Sequl Seoul National.University

Shanghai Shanghai Institute of Materia medica and

Shanghgi Institute of Planned Parenthood Research

Wuhan Wuhan Medical College

4.1.6 Centres coordinating specific projects

A number of centres coordinated specific researeh projects e.g. on the relationship of
oral contraceptives to: hypertension (Bratizlava), lipid metabolism (Gdéteborg), eoagulation
(Manchester) and ¢ardiovascular disease (London). Other centres coordinated the testing of
male fertility regulating agents (Seattle)} or of various prostaglandin analogues
(Stockholm). Another centre in Seattle ¢oordinstes multicentre studies on oral and
injectable contraceptives and the risk of camncer {(cf 3.2)

4.2 Institution strengthening in developing countries

It is generally accepted that there is a major shortage in manpower and facilities
required for research im human reproduction and that the need is by far the greatest in the
develeping countries, WHO's own governing bodies have repeatedly stated the need for the
strengthening of the relevant institutional capabilities, and this view has been strongly
endorsed and reinforced by the UNDP Governing Council and the United Nations Internaticnal
Conference on Population in Mexico City in 1984. Hence the promotion of national
seif-reliance for research in family planning is a major objective and integral part of the
Special Programme. The institution strengthening activities include inter alia the
provision of visiting scientist grants, research training grants, equipment, supplies,
standardized reagents and quality control procedures, workshops and seminars. The
strengthening of the human and material resources of the CCRs in the various regions during
the past decade (e.g. 4.1.1) was certainly a significant contribution to national
self-reliance in many developing countries. During the past five years there was a ma jor
emphasis on institution strengthening in China and Kenya and more recently in Indonesia,

A major "spin—¢ff" of a successful institution strengthening is the so-called
multiplier effecr, by which centres, conce strengthened, take om major institution
strengthening responsibilities for other institutions, Classical examples of this are the
role of the GCRs in Mexice in strengthening the resources of the provincisl institutes im
Durangoe, Leon, Merida, 5an Luis Potosi and Torreon, the activities of the CCRs in Moscow in
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strengthening Tashkend and Yeravan, and the CCR in Havapa in strengthening the rescurces in
Santiago de Guba. An example of a fundamental impact of the Programme on institution
strengthening in developing countries is the assistance provided in connection with the
development of the ICMR network of family planming research institutes in Indis {ef 4.2.3).

4.2.1 éﬂﬂiﬁiy Region

Four broad problem areas with special relevsnce to the Region were identified in 1978
by the Yaoundé Meeting on Xuman Reproduction organized jointly by the Regional Office, the
Programme and the WHO Division of Family Health: (a} pregnancy and labour {b) infertility
(¢) ather gynecological problems and (d} fertility regulationm. In response to requeste
from Member States the Programme assisted several countries with research on infertility and
the establishment of Facilities for such research in Benin, Cameroon, Mozambique, Nigeria,
Senegal, Tanzania and Zambia. Centres in Nairobi and Zaria have conducted birth surveys and
centres in Dakar and Yaoundé will soon initiste similar studies, By far the greatest
support in the area went to three institutions which by now form the Nairobi Centre
(National Centre for Researeh in Reproauction); since 1979 more than $3.5 million worth of
equipment, research training and consultant assistance has been provided for this centre by
the Programme. Different courses, workshops and seminars were held by the Programme in
Benin, [badan, Lusaka and Nairvobi,

The collaboration with North Africa is ongoing with the centres in Alexandria, Assiut

and Tunis; a number of courses, seminars etc have also been organized in Alexandria and
Assiut,

4.2.2 American Region

Collaboration continued with the CCKs in Cali, Havana, Mexice, $alvador and Santiago.

4.2,3 South-East Asia Hegron

fhere has been a sustained effort of institution strengthening in several countries in
this Hegion.

1n India three (GRS are actively collaborating with the Programme, in Bombay,
Chandigarh and New Delhi. Tnere i1s also active collaboration with the GCentral Drug
Kesearch Institute in Lucknow and the Indian Institute of Science, Bangalore. 1In
1980, the Government requested extension of the Programme's institutlion strengthening
activities to the Indian Council of Medica) Ressarch's {(ICMR) network of centres Ffor
research on family planning. The ICHMR has adopted a structure based on that of the
Programme as a modal, with 14 Task Forces, Toxicology Review Panel, Review Group,
Advisory Group ete. The Programme has assisted in strengthening the central
coordinating unit (especially the data management) at ICMR Headquarters snd several
gemtres, such as Allahabad, Baroda, Calcutta, Hyderabad, Madras and Madurai. The
Programme is also assisting the Government in the development of a national reagent
programme for immuncoassays of reproductive hormones.

In Indonesia ip 1983 the WHO became executing agency for a project funded by
UNFPA to strengthen through the National Family Planning Coordinating Board (BKKEN)
the capabilities for biomedical research in fawmily planning for which the Programme is#
responsible.  In addition £o a natignal sympos iull, three courses oa research )
methodology (in provincial institutes) wefe organized and a division for biomedical
researcl was sat up within BKKBEN. At the request of UNFPA the Programme collaborates
with BKKBN in the planning and executing of research projects. A new five-year
project for BKKBN and 11 universities is now being implemented.
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In Malaysia WHO is the executing agency for an institution strengthening
Programme which was requested by the Government and is funded by UNFPA. The Programme
iz responsible for the execution of this project.

In Sri Lanka cellaboration im institution strengthening has focused primarily on
building up the facilities at Peradeniya University for research on indigenous plants
for fertility regulation and participation in the multicentre network of the Plant
Task Force {(cf 3.1.6)

In Thailand - in addition to the CCR #t Mahidol University (Sirara) Hospital) -
the Programme supported over a five-year period a multidisciplinary team ar
Chulalongkorn University, which in 1977 became & CCR, Also at Chiang Mal the
Programme provided long-term support to two inmstitutions.

Western Pacific Region

In Singapore the CCR has been active throughout the Region for many years; it
also organizes interregional training activities.

In Vietnam collaboration in institutien strengthening is concentrated on the
Instirute for the Protection of the Mother and Newborn in Hanoi. Laboratory facilities
have been established and laboratory and clinical staff have beenm trained,

4.2.4.1 People's Republic of China

In the past six years the strengthening of research capabilities in China has
constituted the largest coordinated institution strengthening activity yet undertaken
by the Programme,

Collaboration started in 1979 with support to the Shanghai Institute of Planned
Parenthood Research followed by seven other family planning research institutes in
Beijing (1980), Nanjing and Wuhan (1981), Chengdu amd Tianjin (1982), Hangzhou (1984)
and Guangzhou (1985). The centres in Beijing, Chengdu, Guangzhou and Tianjin are
funded by UNFPA in projects executed by WHO through the Special Prograsme. In
addition, the Programme collaborates with more than 20 Chinese institutions in
conducting well over 100 research projects. Assistance provided since 1979 has
exceedad $13 million of which abour $6 million has come from UNFPA.

To date, the plan for the build-up of these institutes has focused on the
establishment ¢f high-quality research facilities and the training of research staff
to provide a firm base from which to develop further. In achieving this, since 1979,
more than 95 consultants from about 20 countries have made over 700 visirs to these
centres. There have been 25 ¢ourses and workshops, usually national, in a wide range
of disciplines and almost 200 Chinese scientists have been oversgas for one or more
years' training in their field.

Helped by the great commitment of the Chinese Government, which more than matches
the funds made available by WHO and UNFPA, these collaborative activities have had
considerable impact on China's ability to plan, implement and coordinate research and
research training in human reproduction and family planning.

The second phase of collaboration has begun in which activities will address
broader issues, for example the strengthening of capabilities in statistics,
epidemiology and computer sciences, the improvement of research management and the
establishment of a natiomal programme for the provision of reagent kits for the
impunoassay of reproductive hormenes and for quality contrel of these assays (cf
4.6), Advice is also being given on other aspects of research and development not
given priority in the first five years, for example toxicological evaluation of
contraceptive drugs and research on non-human primates, There is diminishing emphasis
on participation in WHO-initiated projects with & concommitant increase in
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Table 12
Research Training Grants (RTG) and Visiting Scientist Grants {V56)
provided by the Programme during the period 1971-1985

Subject areas

Reproductive bieclegy (general)
Male reproductive biology
Female reproductive biclogy

Chemistry, biochemistry, toxicology, pharma-
ecology, cellular and moleculsr biology

Morphology, geneties, immunology, embryology 57 7
Assay methodology 111 25
Contraceptive research (general) 2 9
Male contraceptive research 3 =
Female contraceptive research 9 9
Epidemiological, service and phsycesocial 213 17
research including biostatistics and
computer science
Infertility research 30 6
Research methodolgy, management and 56 16
administration
Plant-related subjects 25 7

Qthers
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centre-initiated research. This second phase of development, which will draw to a
close around the end of this decade, should see the Chinese research centres well on
tne way to self-relrance.

4.3 Research training snd training courses

4.3.1 Research training

Training is clearly a keystone in the strengthening of resources for research in
developing countries and a fagtor of paramount importance in achieving nationzl
self-raliange, Its timing ang integration into a general plan of institution strengthening
are crucial, and the phasing of training and i1ts lengtn, selection of trainees, choice of
training lnstitution and subject area all represent vital considerations. The provision of
adequare arrangements fo mitigate the effect of "cultural shock" and to overcome the
handicap of language barriers must also be carefully considered.

Last burt net least an ilmportant aspect is the formulation of a ¢onsistent policy with
regard to the distribution of grants by regions, country, institution and discipline,

gince its inception, the Programme has paid great attention to these and other factors
influencing the success of research training {cf WHO Technical Rep Ser 627 - 1978).
Attempts were made to develop 3 "critical mass" of research workers in countries with
relatively low research capability; participation in intensive language courses preceded the
tralning proper whenever required and "re-entry grants' were provided in certaln cases for
those trainees who were expecked to initiate special studies following returnm teo their home
instrtutiens, Such "re-entry" grants have been awarded to 79 scientists from 31 countries,
in a total value exceeding $700,000. The Research Training Grants (RTG) and Visiting
Scientiste Grants (VSG) provided by the Programme during the period 1971-1985 are indicated
in Table 12.

Visiting Scientist Grants are usvally awarded to more semior scientists for a
relatively sbort period of time (2-3 months) and with a particular objective {e.g, to set up
a new laboratory technigque),

4 breakdown of the Research Training Grants (RTG) by countries 13 presented in Table
13, whereas Table 14 shows a similar breakdown of Visitimg Seientist Grants (VSG).

It can be seen from the data of Tables 13 and 14 that 842 scientists from 59 countries
were awarded RTGs and 1532 senlor scientizts from 36 countries were recipients of VsGs.

Finally the data of Table 15 indicate that during i1ts exlstence, the Programme
provided RTCs and VSGs for an expenditure exceeding $12 million. Combining the expenditures
on RIGs and V3Gs with those on the "re-entry" granty indicated above yields an overall
expenditure of approximately $13 million, which was spent on the training of approximately
1000 scientists; more than 900 of them from developing countries,

4.3,2 Training courses

Since the inception of the Programme, a total of 113 traiming courses have been
organized in 30 countries, including those organized by the CCRs of the Programme. ¢Onr the
average some 2{) participants attended these courses: thus the total number of participants
in these courses certainly exceeded 2000.
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Table 15
Expenditures for Research Training Grants
and Visiting Scilentist Grants

Year Research Training Grants and
Visiting Scientist Grants!

1970/71 160,438

1972 225,234

1973 284,984

1974 245,448

1975 488,130

1976 382,884

1977 351,470

1978 793,550

1979 1,134,303

1980 2,255,944

1981 1,338,359

1982 1,400,263

1983 1,199,352

19584 1,040,004

1985 (to 31.07) 866,699

TOTAL 12,167,064

1 These figures include, from 1979 to 1985, about
$1.2 million of funds for research training grants
administered by the Programme on behalf of UNFEA

4.4 Standardization and quality control

The introduction of radioimmunosssay methods (RIA) for the estimation of reproductive
hormenes in the late 1960s and early 19705 was a major revolution in laboratory
methodology; the importance of this was emphasized already im 1969 by Dr M.G. Candau, the
Director-General of WHO, in his openinmg remarks at the first Karolinska Symposium on
research methods in reproductive endocrivology whieh was devoted to the immuncassay of
gonadotrophins. Due to this awareness it was realized at the inception of the Programme
that many of the multicentrs projects conducted in various geographiec areas must necessarily
involve various types of normone assays and that it will be of utmost importance that the
assay results are comparable. There was thus a major need to standardize and carefully
monitor laboratory performance. The strengthening and modernization of resgurces for
resedarch in developing countries - another important programme compouent - also necessitated
standardized reagents and procedures for quality control, These considerations lead to the
establisnment of the Programme for the Provision of Matched Assay Reagents in 1976 together
with an associated External Quality Assessment Programme. Over the last eight years the
Programme developed and distributed sets of high quality matched assay reagents for the
measurement of lutenizing hormone {LH), follicle stimulating hormone (FSH), prolactin,
cortisol, estradiol, progesterone and testosterone, These reagents are currently
distributed to approximately 80 laborarories in 40 countries and a further 90 centres
participate in an External Quality Assessment scheme for the above analytes. As indicated
glsewhere (cf 4.8), modern equipment was provided to a large number of developing country
institutions. Arrangements have also been worked out for a specially difficult task: the
proper maintenance of equipment im countries with extremes of temperature and humidity, The
availability of adequate equipment and standardized procedures enable now scientists in
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developing countries to conduct up-to-date research on humsn reproductive sndocrinclogy and
contraception and to momitor the treatment of infertility. Hence it is obvious that this
programme component significantly contributed to the enhancement of the research and health
care capabilities of developing countries. The number of publicstions based on the use of

these

4.4.1

WHO reagents exceeds 500,

Provision of matched reagents

4.4.1.1 Radioimmunocassay {RIA) of hormones

The primary components (antisera, tracers, standards)} of the RIA system are
“matched" and these, together with critical secondary materials (separating agents,
buffer constituents) are distributed to interested centres. The stable reagents are
distributed annually, tritiated tracers twice yearly and iodinated tracers monthly,
A detailed manual describing the principles of the tests and giving detailed
instructions on the storage and use of reagents is also distributed each year.

4.4.1.,2 Synthetic steroids

Multicentre pharmacokinetic investigations of fertility regulating steroids
necessitate standardized reagents; the Centre in Stockholm is carrying out
standardizarion and development work on the necessary reagents for the assay of
levonorgestrel , medroxyprogesterone acetate, norethisterone and the antiprogestin RU
Gh (ef 3.1.3).

4.4.1.3 Monkey gonadotrophins

Non-human primates are extensively used for the preclinical assessment of new
fertility regulating agents, but reagents for many necessary assays (e.g.
gonadotrophins) are not available. Therefore the Programme {through the Centre in
Stockholm) collaborated with the CPR at NIH in the development and characterization of
reagents for the RIA of LH and FSH in monkeys. These reagents are provided to 10
centras of primate research around the world, Supplies of these reagents are still
limited; therefore consideration is being given now by the two collaborating
Programmes to produce adequate quantities of reagents by recombinant RNA technelogy.

4.4.4_4 Lipids and lipopreteins

Assays of lipids and lipoproteins are of increasing significance in the
assessment of the metabolic effects of various types of steroidal fertility regulating
agents (cf 3,2.2). The Programme has established reliable and greatly simplified
procedures obviating the necessity of ultracentrifugation methods and developed
detailed protocols for the new procedures,

External quality assessment (EQA)

4,4.2.1 Hormoue assays

The performance of WHO matched reagents in user laberatories is monitared by the
use of an EQA scheme; laboratories are provided with coded sets of freeze-dried human
serum samples to be analyzed monthly; the results are analyzed by the Cellaborating
Centre inm London (cf 4.1.4)+ frequency histograms are prepared and returned to each
centre. AL the end of each cycle a summary is produced for each type of assay by each
centre, which indicates whether the per formance is better, or worse than average. No
attempt is made to rank laboratories, since the EQA scheme is expected to fulfil an
educational and advisory role.
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In 1985 there were 150 participating laboratories, 67 of these received WHO
reagents. Among laboratories situated im developing coustries, 724 were using WHO
reagents,

G.4.2.2 Clinical cheﬁistry

Since 1975 EQA services for clinical chemistry are provided by the WHO
Collaborating Ceatre for Research and Reference Services in Clinical Chemistry,
Birmingham. Analytes measured include sodium, potassium, chloride, urea, glucose,
caleium, phosphate, iron, c¢reatinine, bilirubin, albumin, cholesterol. More that 100
laboratories in 60 countries are participating, 10 of which are CCRs. As a
"multiplier effect™, the existence of this programme has stimulated the establishment
of nationgl schemes, inter alia in China, Egypt, Korea, Mexico and Thailand,

4.4,2,3 Lipids and lipoproteins

An EQA scheme is operated by the Wolfson Imstitute, Birmingham, UK

4.4.2.4 Haematological paraméters

An EQA scheme for clotting factors is available at the Withington Hospital,
Manchester, UK.

4,4.3 Internal quality assurance

Data processing packages, advisory services and certain samples are avallable upan
request for hormone assays, clinical chemistry and lipid analyses,

4.4,4 Trainees and courses

As indicated by the data of Table 12 more than 100 scientists were provided with
training in RIA techniques and more than 100 in chemical and biochemical laboratory
procedures. Since the start of this programme more than 350 scientists have received
training in RIA and related procedures and a totgl of 27 training courses have been held in
various countries, several of them in collaboration with the International Atomic Energy
Agency (IAEA). Present emphasis is now on the "multiplier effect'" by training teachers and
promoting ¢ourses held at the regional and natiomal level with lecal teachers. Ia

collaboration with the IAEA, the Programme spomsored the production of teaching material for
use in courses aimed at teachers. It nas been translated into Spanish for teaching in Latin

American countries, and the material was eritically evaluated in a three-week course with 16
participating teachers in Mexico. Similar arrangements have been made or are in progress in
China, India, South-Fast Asia and Sub-Saharan Africa. It is envisaged that the reaching
materials developed by the Programme will be used by the National Reagent Programmes as a
standardized core arund which the organizers will construct training programmes geared to
local needs and drawing upon local exparience.

4,5 Method development

The Programme places high priority on the development of robust, inexpensive and
easily serviceable diagnostic techniques for use in WHO studies, especially in developing
countries., Special emphasis is being placed on the development of simple methods not
requiring the use of radicactive materials and on wethods utilizing body fluids other than
blood. In addition, a number of technical improvements were introduced into the curreat
steroid and peptide RIA procedures and their effects were gssessed in multicentre studies.

= e e kb e e
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4.5,1 Alternative labels

Radioisotopes have limited shelf-lives and their transportation, storage and disposal
is tightly controlled by internaticnal amd national regulations. Hence the use of non
isotopic labels would offer considerable logistic and even financial advantages. A
multicentre Erial is in progress in which stercids labelled with a chemiluminescent compound
(isoluminol) are used, Another techmigue developed at the Wolfson Institute, Birmingham
utilizes an "enhancer" compound, which prolongs the otherwise short duration of the
chemiluminescent signal, A third appreoach, time-resolved fluorescence is based on the
measurement of the fluorescence emitted by rare-sarth metal chelates.

4.5,2 Alternative body fluids

The collection of daily or more fraguent blood samples poses major (sometimes even
medical) problems in developing countries in gemeral and in certain ethnic groups in
particular; on the other hand, the proper evaluation of the effects of a variety of
fertility regulating agents necessitates very frequent and/or long-term assessment of many
hormonal indices., Hence, in order to meet a major need, non-invasive procedures, such as
salivary and urinary assay techniques have been developed and tested by the Programne during
the past few years {(cf 3.1.9). It appears now that daily estradiol and progesterone assays
in saliva, or the simultaneous daily measurements of seversl urinary steroid mevabolites
fe.g. estrone-glucuronide, estriol-lé-glucurenide, pregnanediol-3-glucuronide)} cap be used
to replace stercid assays in peripheral blood for monitoring hormounal changes in the cycle.

b6 National reagent scnemes

The establishment of national programmes would comsiderably increase the availability
of analytical methodologies and the Matched Reagents programme has for several years been
engaged in the promotion of regionalized reagent production, National reagent programmes
are now being established inter alia in China, Cuba/Mexico, India and USSR. The materialsa
produced by these programmes will be standardized against WHO calibration materials,

4.7 Bank of reagents for the immunoassay of hormones

tulk supplies of high quality key reagents for the immuncassay of hormones are not
readily available or are prohibitively expensive. Therefore the Programme is.in the process
of establishing a bank of key reagents with the vbjectives of providing: L

o

(a) national reagent programmes with bulk supplies of standardized resgents to speed
up the establishment of local prograwmmes, ?

(b) a mechanism for interchanging reagents between national programmes,

{c) ey reagents te facilitate the development of new methods, and

{(d) a basis for the devalopment of regional reagent banks.

1t is expected that in addition to the key reageats needed for steroid and peptide

hormone assays, the bank will also provide reference sera and teaching materials and
reagents for use in regional or national immunoassay courses sponsored by the Programme.







