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Dear Friends,

A quarter century ago, in what was considered
by many a remote backwater of the world called
Dacca, East Pakistan, a unique initiative by Pakis-
tan, the U.S., the UK. and Austraiia planted the
seed of what has become a unique institution: an
international health research center aimed at
combating diarrhoeal diseases — one of the world's
oldest, most deadly problems — in the context of
the overall health of the people aftected. Each
year, worldwide, diarrhoea kills an estimated 4.6
million people, mostly young children.

As one of its first major undertakings, the Pakis-
tan-SEATO Cholera Research Laboratory (CRL)
tested the standard injected chclera vaccines,
which had been required for decades for inter-
national travel, though their effectiveness was
unknown,

To do the tests, four things were necessary:
an area where cholera was common each year; a
well-defined populace whose members could be
followed-up for years, if necessary; a treatment
facility for those who might become very ill; and a
way of helping such people reach the facility, in a
desperately poor area, criss-crossed by rivers,
canals and inlets.

N

Bad.,

Dr. William 8. Greenough, 111,

Director

Chosen was an area called Matlab, about 45 miles from what now is Dhaka, Bangladesh.
In 23 villages with about 28,000 people, a small-scale Demographic Sunvzillance System (DSS)
was established in 1963 — that combined periodic censuses of the study population, with conti-
nuous registration of such “vital events” as births, deaths, marriages, migrations and divorces.

Over the ersuing decade, six landmark cholera vaczine trials were done in the Matlab DSS
area, the last involving 93,000 people. The critical basiz finding was that the injected vaccines
did not prevent cholera in most people, though some who had had prior exposure were those
most likely to be partially protected for a short time. It was concluded that, for an exposed
population, the vaccine was of minimal use, did not prevent the spread of infection, and that,
given the extensive side-effects and danger of hepatitis transmission via poorly-sterilized neadles,
the vaccine no longer should be used. (Until today thsre is no evidence that in those not
previously exposed to infection the injected vaccine protects at all).

As a result of these and similar, subsequent trials done e'sewhere, almost all nations now
have abandoned the cholera vaccine requirements, with cost savings for all,

This year, building on its two decades of cholera vaccine studies, the CRL's successor, the
ICDDR.B. once again is engaged in a major trial of a new cholera vaccine an oral one which
has great promise. While the detajls of the current effort appear elsewhere in this report, |
have chosen to open with this subject, because the centerpiece of the original cholera vaccine
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trials, the Matlab DSS, over time gained a life and purpose of its own;and has become pivotal
to the ICDDR,B’s search to insure that methods of proven efficacy are provided in health pro-
grams throughout the developing world. where resources must not be wasted.

Essentially, it quickly became evident that the original Matlab DSS was an enormously valu-
able research tool. By using it, it is possible to obtain reliable information about changes occur-
ring in people, households, villages and entire communities over time. Such data provide a
unique foundation for monitoring the constantly-changing balance of health and illness, especi-
ally the interactions among such variables as socio-economic status, rates of various major
infectious diseases, health care, and causes of death, malnutrition and fertility. In no other
setting in a least developed country have such precise observations over nearly 20 years been
possible.

Recognizing its poiential, the CRL by 1968 expanded the DSS to encompass about 250,000
people in 243 villages. However, to make the system less costly, the ICDDR,B reduced the
DSS by 1982 to 160,000 people in 149 villages, equally divided intc “treatment” and “com-
parison” sectors. ’

In the original “treatment” area, the CRL had built a very rudimentary treatment facility
in a tin shed, and had provided "ambulance” speedboats to facilitate patient travel. Today,
in addition to a more modern treatment center and ambulance boats, four subcenters and twe
community-operated centers provide health care for a much larger number of people in the
same area. This set-up now forms the backbone of the ICDDR,B‘s Matlab DSS experimental
area -- which has been greatly improved, to provide the most effective components ¢f primary
maternal-child health care services, diarrhoea treatment, and family planning programs. So
important is this DSS/treatment facility complex that it has been selected as the site for exten-
sive joint UN/WHO mortality studies.

Since the CRL's internationalization in 1979, the DSS's broader emphasis has been man-
dated by the ICDDR,B's charter which, in turn, was designed to reflect newly-appreciated
health realities. Thus, while the CRL had a single, limited goal, its successor focuses on Speci-
fic problems, but always in the overall context of the patterns of health and illness in commu-
nities.

It is important to understand that the ICDDR,B, although in Bangladesh, is an international
research center — currently the only such heaith research initiative in the developing world. it
is supported financially by 26 countries and agencies, with the additional participation of many
other nations. lts primary mandate 1s to undertake and promote study, research and dissemina-
tion of knowledge in diarrhoeal diseases and rirectly related subjects of nutrition and fertility,
with special relevance tc developing countries.

As an integral part of this effort, Centre scientists from many countries seek to determine how
the diarrhoeas are related to health practices, nutrition and fertility. For,as scientists and heaith
planners increasingly have come to comprehend, the diarrhoeas and other major diseases which
annually devastate millions of the earth’s people do not take their tolls in a vacuum, and the
spread of microbes is determined by human behaviour.

Finally, as ICDDR,B studies at the Matlab DSS are indicating with ever-increasing force,
impinging on the overall health situation among large, poor populations are the debilitating
effects of swiftly-growing opulations — effects which drain the strength of babies and compro-
mise Third World mothers' abilities to provide for them, while encouraging disease spread in
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crowded households, thereby dramaticiilly depleting health, as well as food, water and other
scarce essential resources.

While the detrimental health-related effects of swift population growth on large groups of
very poor people long have been recognized, the CRL/ICDDR.B did not become involved in
this problem until a decade ago-—-as a result of one of the great sociological debates of the
century.

Thus, beginning in the early 1970s, health and policy planners around the world became
mbroiled in a controversy over how to alleviate or solve one of mankind's biggest quandrys.
whether it was possible, in the absence of concomitant social and demographic change, to
dramatically reduce birth and death rates among rural, improverished people. One specific
question which cried for an answer was whether family planning programs truly could be success-
ful by themselves, isolated from other health concerns,

In 1975, with access to the world's largest, longest-sustained *‘population laboratory,” the
Matlab DSS, located in one of the world's poorer health-and mortality-devastated areas, the
CRL began to collect data, in order to injact facts into the great debate. A carefully-optimized
contraceptive distribution program was begun. It was widely believed that so great was the
demand for smaller families, that if contraceptives simply were given free to all households,
a dramatic population decline would ensue.

Unfortunately, this did not prove so. Despite an initial dramatic rise in contraceptive use,
levels quickly fell back to the previous low rates, even though a long-established health facility
was present and providing care for diarrhoea. The CRL studies concluded that provision of
family planning devices as an independent intervention to a large, poor rural people was un-
successful.

In 1978, following the failure of this attempt, the CRL decided to incorporate family planning
with other health care, and to ensure careful follow-up and treatment of all contraceptive-
related complications. Thus, comprehensive family planning services, home delivery of oral
rehydration therapy (ORT) to treat diarrhoea, immunization against tetanus and measles, nutri-
tion information, and care of pregnant women and new-borns were provided by young mothers
chosen from the communities served. This carefully-designed, sustained community services
maternal-child heaith/family planning approach has resulted in large decreases in both deaths
and births —with a positive impact on overall health.

Encouraging though this result has been, Matlab is but a small oasis in Bangladesh. Very
often, model projects which receive special attention tend to produce striking results. The big
question was: could the Matlab successes be replicated ?

Three years ago, the Bangladesh Government challenged the Centre to a working partnership,
to determine how to achieve similar results elsewhere, using the existing government health
system. As a result, a joint project, supported by USAID, was begun in 1984, in two widely-
separated parts of the country.

Early results at Sirajganj and Noapara are encouraging. Using a process known as ‘“operations
research,” many crucial impediments to success have been identified by ICDDR,B researchers,
and the Government has initiated corrective actions. At the same time, a very accurate sample
registration system (SRS) was established in both places, at less cost than Matlab’s compre-
hensive DSS.
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The two SRSs already are providing a running tally of what is being achieved in the vital terms
oflife and death. And while it is too early to know if this approach will yield dramatic changes,
definite improvements already are visible. More important, the partnership has had an imme-
diate, vital impact on Government policy, as some of the suggested changes have been incor-
porated in Bangladesh’s new Five-Year Plan.

Speaking of 5-year plans, in 1985 the Centre itself will develop one, taking it through 1989.
The broad outlines will follow the guidelines emanating from the charter-mandated external
review process and the now-active Program Committee of the ICDDR,B's Board of Trustees.
Accordingly, the priority research areas will be: 1) Focused maternal-child health and family
planning (MCH/FP); 2) Vaccine development and field testing; 3) Studies on shigellosis and
invasive diarrhoeal illness; 4) Water, environment and sanitation research; 5) Development of
ORT: and 6) Cholera studies, with an emphasis on the basic disease mechanisms, and develop-
ment of practical anti-secretory drugs.

Of these six areas, this year's Annual Report focuses especially on the first two, which com-
mand the Centre’s largest investment in terms of funds and efforts.

From a research standpoint, these central priorities cooperatively are addressed in diverse
ways by members of the Centre’s five Working Groups, each ot which brings special expertise
and technology to bear on the problems within its domain. These groups are : Pathogenesis
and Therapy, Host Defense, Disease Transmission, Nutrition, and Community Services Research.

In addition, the Centre has a large Training, Extension and Communications division, which
addresses the issue of transferring what has been learned in the research process, and apply-
ing these things appropriately in Bangladesh and other countries. This effort is conceived of
as a lateral transter of methods already adapted to least developed country conditions. In
1984, demand for these services increased greatly; and people with health responsibilities from
51 countries participated in our training programs.

The Centre's research priorities are set by interaction among these Groups, based on field
redlities and intensive discussion and review by the ICDDR,B Scientific Council. Finally, pre-
sentation to our Trustees and donors determines specific activities, as resource realities are
linked to research priorities.

A recent problem has been a sharp decline in flexible support, although there has been a
concomitant growth in overall resources. This “core” support decrease has made it very diffi-
cult for us to respond, in a timely fashion, to new needs arising in our field stations, hospital
and laboratories. Both our Trustees and research staff areworried about this, since one of the
principal reasons for being in Bangladesh is to have the realities of this country directly influence
our research priorities.

In the last analysis, however, 1984 overall was the most productive year since the Centre's
inception; and | am sure we can anticipate an even greater harvest in 1985, under the leader-
ship of a new Director, Dr. Roger Eeckels, who takes over in July.

v O
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The land is fertile. Rice paddies, jute acreage,
buttercup-yellow mustard plants, mango, papaya,
jackfruit, banana and coconut trees and lentil/vege-
table patches thrive in a verdant setting, intersected
by a panoply of sun-spangled, life-giving water-
ways. Nestled amidst nature's finery, in clusters
large and small throughout the 25-square-mile
Matlab area, are the thatched huts, made of dried
mud, bamboo and, occasionally, cracked, fading
wood.

Devoid of litter and graced by bright, sunny
skies most of the year, the area has a deceptive,
semi-tropical paradise look to it — a patina quickly
belied by a closer look at the thin women, some
undernourished, in faded saris, and the babies
and older children, beset by endless bouts of diar-
rhoea, running noses, coughs, scabies-infected
heads and bodies, swollen bellies and other, less
obvious, ailments.

This is the ICDDR,B's Matiab field station, home
to about 180,000 people in the 20-year-old Demo-
graphic Surveillance System (DSS) areu (Page
2). These people represent a microcosm of the
nations estimated 100 million-odd inhabitants,
most desperately poor and disease-ridden, many
landless, with little hope of significant improve -
ment in their lifetimes.

But Matlab is different, for here there is more
than hope; here there has been change, palpable,
tangible change which, especially over the past
five years, has dramatically improved lives and
reduced deaths — change precipitated by a care-
fully-prioritized, researched and planned program,
which an attempt now is being made to transfer,
at the Bangladesh Government's request, to two
other areas of the country, Sirajganj in the north
and Jessore in the southwest.

What is this program and what changes has it
wrought ?

Essentially, the effort aims to provide intensive
dissemination of family planning advice, methods
and medical follow-up, coupled with focused
heaith care and preventives for major ailments,
in order to prevent the main causes of disease and
death. As a result, over the past five years :
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THE MATLAE

MAJOR SUCCESS

* Overall deaths dropped more than 20 percent
(from 15.9 t0 12.5 per 1,000; while infant morta-
lity fell more than 10 percent, from 118.3 to 98.

* The overall birth rate dropped moie than 20
percent, meaning that families went from an
average of 6.3 to 4.9 children — and that the
population doubling time (assuming nothing
changed) declined from 27 to 44 years.

* Contraceptive use surged, from 8 percent in
1977 to 45 percent;

* Mortality from such debilitating, often deadly
diseases as the diarrhoeas, measles and tetanus
dived concomitantly; and the number of diar-
rhoea-caused hospitalizations fell from 12,000
in 1982 and 1983 to 8,000 in 1984.



" EXPERIMENT

THE UNDERLYING EFFORT

The principal influences on these vital changes
seem to be family planning services, plus vital
health coverage, with vaccination against meas-
les and neo-natal tetanus, and use of oral rehydra-
tion solution (ORS) (Page 11) to prevent diar-
rhoea deaths. Nutrition advice and attention to
safe birth practices also seems to play a role.

This may be the first time thet such a critical
demographic transition has been precipitated by
a well-planned and --documented service delivery
program. This program thus has useful implica-
tions for the success of similar efforts elsewhere
in Bangladesh and other developing countries.

The above has been achieved not by a big,
central hospital with sophisticated medical treat-
ment, but by taking the services to where the prob-
lems are : people’'s homes.

Before describing the program, called the Family
Planning Health Services Project (FPHSP), it is
important to re-emphasize two points. The first
is that the ICDDH,B has two major health-related
mandates: to do basic diarrhoeal diseases research,
including discovering how the diarrhoeas are
related to health practices, nutrition and fertility;
and to help improve health care methods and
public health programs, especially in developing
countries.

THE PROBLEM

The second point is that the diarrhoeas do not
maimand kill in a health vacuum, but are part of the
overall devastation inflicted by the synergistic,
cumulative ravages of the diarrhoeas with such
other big killers as malnutrition, neo-natal tetanus,
measles, and pneumonia.

Finally, compounding the effects of such a
deadly disease environment, is the enormous drain
on human strength and vital environmental resour-
ces caused by spiraling population growth.

POSSIBLE SOLUTIONS

Over the past decade, international health
specialists increasingly have become aware of the
iailures of most developing nation efforts to meet
the basic health needs of the rural poor. While
opinions differ on the problems’ causes and effec-
tive solutions, it is widely agreed that the impact
of rural health services could be improved dramati-
cally, if existing resources were focused on a few
priority health problems of mothers and children,
and were delivered to their homes.

At the same time, many health planners believa
that the key to vastly improved health for the world’s
impoverished rural millions is a drastically reduced
population growth rate.



BY WEIGHING children it is possi-
ble to determine malnutrition and
growth -related factors critical to
good health.

THE FPHSP

Itis in this overall context that the FPHSP was
launched in 1977 in the Matlab area, supported
first by UNFPA and later by USAID. It was decided
to link provision of carefully-chosen health services
with an intensive family planning (FP) program,
aimed at about 90,000 residents of the Matlab
DSS’s “treatment” area. (An equal number of
people live in the “‘comparison area. For a brief
explanation of the Matlab DSS, see Pages
2-4y. Success or failure was to be measured
by the program’s impact on death and fertility.

Over the next few years, critical health care
components were added incrementally (to give
each time to work and to be assessed) to the Matlab
treatment area’s diarrhoea care and family plan-
ning services. Today's overall program is a three-
tier operation involving home-based services,
rural community clinics run by trained paramedics,
and a rural, medically-supervised treatment center
at Matlab, which cares for more serious MCH
and FP referral problems, in conjunction with the
Government's local health center.

PROGRAM OPERATIONS

The program provides  well-integrated,
smoothly-functioning services : an intensive FP
program, with home delivery of oll methods except
sterilization; diarrhoeal disease treatment, anc
intensive education in preparation and use of
ORS; irnmunization of women of child-bearing
age, to prevent neo-natal tetanus, the major child
killer in the first month of life; immunization of
children to prevent another big killer, measles:
provision of pre-natal and birth services care, by
training traditional birth attendants; screening of
pregnant women for birth-associated risks; and
information about basic MCH measures, including
nutrition.

Except for emergency or compiex cases, these
MCH/FP services are taken to the homes of rural
villagers who, due to poverty, cultural and religious
taboos, and the prohibitive cost, in time and money
of traveling even a couple of miles, otherwise
would virtually live outside the pale of even the sim-
plest modern health care.



Providing these doorstep services are about
80 “community health workers” (CHWSs), care-
fully-chosen from their own conservative, pre-
dominantly Muslim (some Hindu) communities,
where each serves about 250 families or 1,100
people.

These are women to whom people listen. They
are married, from respected families, relatively
educated {at least 7 years’ schooling) and practice
family planning. They report to the fernale para-
medic who staffs one of the ICDDR,B’s four Matlab
treatment area health facilities. (The paramedics,
in turn, report to a female doctor at the Matlab
hospital, who cares for MCH/FP referral patients.)

A3 noted earlier, this integrated MCH/FP pro-
gram has achieved a dramatic and cumulative
impact — suggesting that when critical primary
MCH services cre linked with a well-planned and
executed FP effort, a quantum leap in success
for bath can result.

TANTALIZING POSSIBILITY

Furthermore, these studies suggest another
tantalizing possibility: that family planning, when
integrated with a targeted MCH program, may
itself be a powerful primary health tool in the battle
to slash disease and death rates in poor, rural Third
World societies. This hypothesis arises from two
findings :

ICDDR,B-Trained Community Health

The Matlab hospital, which annually cares for
about 8,000 diarrhoea in-patients, also provides
training, logistics, supplies and medical back-up
to four Matlab are: community volunteer-run
centers, which annually treat about 6,000 diar-
rhoea victims. Finally, as part of the Matlab MCH/
FP outreach effort, ICDDR,B-trained village volun-
teers distribute ORS packets in their communities.

Workers are
playing a crucral role in improving the general well-
being of the Matlab Treatment Area populace.

* When MCH and FP are combined, it appears
that the resulting health benefits are dispro-
portionately greater than what could be expec-
ted from such limited MCH interventions; and
Preliminary evidence suggests that fertility
declines can be achieved before similar declines
in mortality.



Overall, it is vital to recognize that the Matiab
experiment remains an evperiment — one where
critical health technology and family planning
policy issues can be researched. Among these are

How effective are the individual MCH inter-
ventions? How much morbidity and mortality
reduction can be achieved by a package of MCH
programs, what should be the comuonents and
what will this cost ? Does the health of mothers
and children truly benefit from low tertility and,
if so, how, why, and how much?

And, finally, can the MCH/FP-type program so
successfully run by experts at the well-defined,
well-serviced Matlab experimental area dramati-
cally reduce disease, death and fertility rates in
other circumstances — both within the health
and family planning system of Bangladesh and
elsewhere — and at a reasonable cost?

TRANSFER ATTEMPT

At the request of the Bangladesh Government,
the ICDDR,B now is trying to answer this vital
unknown — by attempting to identify the critical
success elements in the Matlab setting, and to
integrate them into the existing  Government
primary health servires and family planning system,
in two areas far from Matlab.
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To do so, two issues are at stake : Can Matlab
approaches be transferred without major Govern-
ment policy changes or added resources? And if
not, what are the barriers to transfer, and how can
these best be overcome ?

Such research requires still another dimension,
using what is called “operations research metho-
dology” — a research tool which examines the
constraints to successful replicability. Since this
will be the subject of a subsequent annual report,
suffice it to say that the study at Sirajganjand Jessore,
each with more than 120,000 people, is underway.

Two first steps have been taken. Readily-solv-
able obstacles within the existira  Government
service delivery system were identified by ICDDR,B
researchers, and practical solutions were intro-
duced by the Bangladesh Government into the
draft 1985-90 Five-Year Development Pian; and
a Sample Registration System, much like the
Matlab DSS, was established to monitor “vital
events” (Page 5.

For, as was learned at Matlab and at the
ICDDR,B’s subsequent and smaller DSS field
station at Teknaf, the true effects of any health/FP
interventions only can be assessed with any degree
of accuracy when certain crucial elements are
understood about the people under study.

Finally, after such critical determinations have
been made and tested rigorously under Matlab-
type field conditions, the next step is to attempt
to adapt and introduce them into the service
systems of interested developing countries.

It is in this context that the ICDDR,B’s most
enduring contribution to Bangladesh, to other
developing nations and to its own nverall program
has been the development, refinement and on-
going functioning, for more than two decades,
of the Matlab experimental area with its invaluable
DSS.

~or underlying the Matlab experiment itself,
the current attempt to transfer its MCH/FP pro-
grIm elsewhere in Bangladesh, and the functioning
of many other ICDDR,B efforts, is the need for
accurate documentation of interventions.



NEW ORAL REHYDRATICN SOLUTION

Perhaps no other success story is as entwined rhoea that the prestigious British medical journal
with the Centre’s history as that ot oral rehydration “Lancet” lauded as "potentially the most import-
solution (ORS) — the "miracle” treatment for diar- ant medical advance of this century”.

For it was the laborious basic research efforts
of CRL researchers in the 1960s that resulted in
the developinent of a simple solution — which
was proven to be a resounding success in 1971,
when it slashed cholera death rates from about 50
to one percent, among thousands of refugees
fleeing the Pakistan civil war which resuited in an
independent Bangladesh.

That original ORS formulation, which is the one
now recommended by the World Health Organiza-
tion for pre-packaged ORS, consists of a simple,
complete formula of electrolytes (sodium chlotide,
potassium chloride and sodium bicarbonate), plus
glucose or sugar, all to be dissolved in water. For
patients with all degrees of dehydration, this ORS
both rehydrates effectively and prevents further
dehydration. It is dehydration which kills in diar-
rhoea,

However, pre-packaged ORS is available at
best to only a smail percentage of the millions of

ORS has been proclaimed
a miracle” treatment for
the diarrhoea-caused dehy-
dration which can result
in death.

developing world people annually stricken by
diarrhoea. For this reason, in recent years, much
of the ORS emphasis has chifted to a more simple
formula, consisting of common salt and sugar
(usually available in even the poorest homes) plus
water. In Bangladesh and other developing coun-
trigs, massive campaigns have been underway for
some time, to teach people how to prepare this
ORS at home and feed it to diarrhoea victims.

CEREAL-ORS

While this ORS, and ORT, the therapy which
bears its name, became crucia! to health programs
of developing nations worldwide, scientists at the
CRL/ICDDR B continued efforts to improve ORS.
The results, which began to be definitively pub-
lished in 1984, aithough reported earlier, describe
a new, cereal-based ORS, in which raw sugar has
been replaced by rice or other cereal starches. The
comparative advantages




* Starch-based ORS is as effective as sugar-ORS
in rehydrating diarrhoea patients. Moreover, it
better-maintains and even improves nutrition
- a critical consideration for most developing
nation diarrhoea victims, whose strengths are
being sapped and lives are being threatened
by frequently-recurring bouts of malnutrition-
aggravated diarrhoea. For example, iCDDR,B
studies have shown that, compared to glucose-
ORS. rice-ORS enables children to gain 20-30
grams per month. Thus, rice-ORS optimizes
diarrhoea therapy by adding a nutritional bonus.

‘In victims of prolonged diarrhoea, rice-ORS
cuts the disease time in half. In diarrhoea vic-
tims overall, rice-ORS reduces vomiting by 80
percent - especially in acute choiera, the most
deadly of the diarrhoeas, because it kills by
ever so swiftly draining the body of essential
fluids and salts. Hence, rice-ORS's fluid reduc-
ing attribute can be critical. Also, when less
fluid is lost, less ORS fluid replacement is
needed.

* Starch-based ORS is cheaper and often more
readily available to households in Third World
countries, many of which must import glucose
or sugar. Thus, cereal-ORS reduces these
countries” dependence on imports.

“Thanks to its nutritional contents and low
osmotic qualities, more rice can be used than
sugar in the same amount of ORS, thus im-
proving nutrition at equal or lower cost.

*Rice or other cereal-based ORS often is more
readily-accepted by traditional societies, which
don't find such preparations “foreign,” and
often use them as part of their folk medicine
tradition.

BASIC RESEARCH

As with the perfection of what is now standard
sugar-based ORS, extensive and intensive research
lies at the heart of what may appear, at first, to be
a simple, if not simplistic, therapy.

Thus, development of the original ORS, based
first on glucose and then on refined sugar, is a tale
of both triumph and tragedy. For example, a
pinnacle was reached when, in related cholera
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research, it was discovered that, due to an impaired
gut mechanism, cholera victims can absorb critical
water and salt only in the presence of sugar mole-
cules; and a couple of years were lost, in the wake
of several deaths in pioneering studies in the
Philippines, before CRL scientists developed an
optimum and safe ORS formula - one which did
not overload the body with a deadly level of salt.

T gyl v . =

IT IS CRUCIAL that mothers learn
how to properly prepare and use
ORS.

While salt concentrations now are clearly
defined, the ICDDR,B's ongoing cereal-based
ORS work has been equallv exacting — a carefully
planned and executed balance of studies at the
Centre’'s Dhaka laboratories and hospital, followed
by field trials at Chandpur. These hospital-based
studies have included-

*Coumparison of the efficacy of intravenous
rehydration versus sugar-ORS and rice-ORS of
three concentrations (30, 50 and 80 grams/
liter) in cholera;



“ Assessment of the nutrient value and digestibi-

lity of the increased calories present in 80
grams per liter ORS in children with acute
diarrhoea;

“Comparison of diverse ORS “cereals” (rice,
maize, millet, sorghum, wheat and potato)
in adult cholera patients and in children with
acute diarrhoea.

At Chandpur, two of the studies are :

*The feasibility of home-preparation, accept-
ance and impact of rice-ORS (now completed
and reported); and

"A three-year field comparison of rice-ORS
versus WHO-recommended sugar-ORS, for
efficacy, cost and nutritional impact (study
continuing).

As a prelude to the cereal-based ORS studies
already completed, some important basic scientific
discoveries have been made :

* Carbohydrate absorption remains virtually un-
impaired in acute diarrhoea of most causes;

*In acute cholera patients, digestive enzymes
were nomal cr above nomal; and rice-based
ORS did not change the character of the classic
cholera stools — suggestir.g that in most acute
diarrhoea, gut functions are not seriously im-
paired.

* Even one month-old infants have been able to
digest and utilize from rice-ORS adequate
starch for their needs.

Thanks to these original studies at the ICDDR,B
and subsequent work elsewhere, interest in and
use of cereal-ORS is spiraling. For instance, the
ICDDR,B Dhaka hospital has completely switched
to rice-ORS. Moreover, the ICDDR,B research
continues, sponsored by UNICEF, and the Aga
Khan Foundation.

SHIGELLOSIS : A GROWING THREAT

From the grand vista of the ICDDR,B’s Matlab
research and the latest details of the “miracle”
diarrhoea treatment ORT, we focus now on a
critical area of the Centre’s basic scientific studies :
the diarrhoeal diseases caused by Shigellae
bacteria and termed collectively “shigellosis.”

Choiera bactena often are deadly because they
produce toxins or poisons which trigger swift,
enormous fluid/salt lnsses through the intestinal
lining. While the intestine is not itself damaged,
these losses cause dangerous dehydration. The
reason chclera is so deadly is that about half those
not quickly rehydrated will die. On the other hand,
when rehydration fluids are used soon enough, the
death rate plunges to under half a percent.

While cholera is the most feared and deadly of
the diarrhoeas, by no means is it the only devastai-
ing one. In fact, competing closely for this dubious
distinction and now exceeding it in gravity is
shigellosis.

Shigellae  are much more dangerous. Among
the diarrhoeal organisms they are by far the biggest
cause of malnutrition and death. There are two
reasons. First, the Shigellae are “invasive” organ-
isms, which penetrate and destroy the intestinal
lining, causing dysentery-type diarrhoea with
blood and mucous in the stool. When this occurs,
it is a signal that precious body proteins are being
lost. This is so critical that even a healthy child can
become dangerously malnourished in a mere
15 days.
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The second reacon shigellosis is far imore dan-
gerous than cholera is that cholera can be treated
swiftly, effective.y and simply ivith ORS. ORS
does not work in shigellosis, where clehydration is
not the deadly factor. Only some antibiotics are
effective. However, these cannot be made widely
available for indiscriminate use, especially since
resistance to them among the Shigellae keeps
growing and already is an alarming problem.

In developing countries, the Shigellae are a
major cause of deadly epidemics. For instance, in
1984, shigellosis killed thousands in India’s West
Bengal State. Among hospitalized shigellosis ra-
tients mortality is very high — including about
10 percent of such patients hospitalized in recent
years at the ICDDR,B. And this is only the cbvious
toll, as complications and malnutrition continue to
reap a grim harvest weeks to months after the
patients are discharged.

Furthermore, the current prognasis for con-
trolling shigellosis in the near future is not bright,
For uniike the cholera situation, there is for
shigellosis neither an equivalent to ORS treatment
nor a potentialiy effective vaccine (see Page 11).

For these reasons, shigellosis studies are an
ICDDR,B research priority. Compared to Vibrio
cholerae, bacteria, relatively little is understood
about the Shigellae which have been neglected
by most scienticts. There are four species, each
with dozens of serotypes. The most dangerous
serotype s Shigella dysenteriae type 1, soon to
be described

In the pact five years or so, ICDDR,B scientists
have described many new features of shigellosis.
The highlights:

VIEWING COLONIC DAMAGE

The diverse diarrhoeal disease pathogens wreak
their havoc in diverse ways and different places
within the 24-foot long tangle consisting of the
large and small intestines. While shigellosis was
known to primarily affect the colon, the precise
disease mechanisms only recently have been deter-
mined by ICDDR,B studies.
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Basically, this research showed that, by causing
ulcerations or lesions in the colon, shigellosis
precipitates loss of potassium and sodium chloride
from and prevents water absarption by the colon;
and that fluid loss simultaneously is triggered
mainly from the large intestine.

Equally important, the researchers were ablc
literally to view the disease process within the
colon — apparently the first time this has been
done in a living patient.

Making this possible was a 5-foot long flexible
medical periscope, called a “fiberoptic endoscope”
(or colonoscope), donated by the Japanese
Government. Employed previously as a diagnostic
tool for cancer and other diseases, this apparently
was the first use of the highly sophisticated
colonoscope for research on shigellosis in a deve-
loping country.

Inserted via the rectum, the device gently bends
back and forth around the curves of the colon,
while a powerful light beam illuminates the colon
and transmits images back to the operztor's eye.




THE CHIEF VICTIMS of
often-deadly Shigella sep-
sis and the hemoiytic-
uremic  syndrome are
children, especiclly those
malnourished.

From this perspective, a crucial fact about
shigellosis became evident: judging by the location
of lesions, the diszase begins near the rectum and
travels upward with time. The tentative conclusion:
early treatment could help limit the disease’s spread
and, hence, its frequently lethal outcome. This
finding is important, because a related recent
Centre autopsy study showed that the most com-
mon cause of death in shigellosis patients was
severe and extensive colonic ulceration. Such
ulceration is like an ’‘internal burn’ with great
loss of precious body proteins.

SAIGELLOSIS AND GEPSIS

Shigellosis most often becomes deadly by caus-
ing one of two complications: sepsis, when bacteria
grow in the blood circulating to the vital organs;
and the hemolytic-uremic syndrome. Let's look
first at sepsis, about which a Centre study has
provided important new insights.

Shigella sepsis occurs predominantly in children,
with as high as 20 percent of those hospitalized

with the disease dying. And of those whose
shigellosis is caused by the epidemic-prone Shige-
lla dysenteriae type 1, the most virulent of the

Shigellae  bacieria, about five percent develop
sepsis.
ICDDR,B research determined that young

children at the greatest risk of d2veloping Shigella-
sepsis were both infected with S. dysenteriae
type 1 and were malnourished — another link in
the complicated diarrhoea-malnutrition relation-
ship.

Also discovered was that children with Shigella
sepsis had a defect in their blood’s ability to kill
Shigellae  bacteria. This defect is due to the lack
of or inactivity of a group of blood proteins called
“complement”. Whether the defect caused or
precipitated the sepsis is oiie of the questions now
being examined.

THE HEMOLYTIC-UREMIC SYNDROME

Like sepsis, this dangerous disease occurs
predominantly in malnourished children under
four, and is due to S. dJdysenteriae type 1. The
syndrome begins late in the disease, as the dysen-
tery seems to be improving. Within only one or
two days, red blood celis are destroyed and fibrous
clots form in kidney blood vessels — triggering
acute anemia and rapid kidney failure.

About half the children with this Shigella com-
plication die. In 1984, there were 31 such patients
at the ICDDR,B Dhaka hospital, victims of the
S. dysenteriae 1 epidemic.

Centre researchers developed an animal (rabbit)
model of this syndrome, by injecting endotoxin
{poison) from S. dysenteriae 1, thus confirming
other studies thatthe Shigella bacteria’s chemical
component appears to cause the syndrome.

They also discovered an intriguing phenomenon:
in 1984, all hospitalized hemolytic-uremic patients
developed the complication after antibiotic treat-
ment. Currentiy, they are trying to learn whether
the antibiotics may have precipitated the release
of toxin from dying  S. dysenteriae 1 — thereby
causing the disease.
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While the worldwide battle against diarrhoeal
diseases is being fought on many fronts, especially
in developing countries, the argest current efforts
by far aim to treat diarrhcea victims with oral re-
hydration therapy (ORT), in order to minimize
debility and death. However, relatively little is
being done to prevent and contro/ the spread of
these highly contagious diseases among the
countless millions living in hyper-endemic diar-
rhoeal disease areas.

Depending on the cause of specific diarrhoeas,
they spread in one of two elated ways : from

. person-to-person in poor, crowded, unsanitary
environments; and via fecal contamination of food
and water,

Environmental contamination lies at the heart of
both processes, with each responsible for spread-
ing one or more of the most devastating of the
diarrhoeas. For example, shigellosis  (Page 3)
spreads directly, while cholera (Page 22)is water-
borne.

It widely is believed that diarrhoeal diseases can
be controlled effectively when three essentiai
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ENVIRONMENTAL

things occur : people practice good hygiene; have
access to both good quality water for domestic
purposes, and a sanitary facility to isolate feces
instead of allowing them to contaminate the house-
hold environment; and are motivated to use all
thesc.

This is the theory, still unconfirmed due to major
roadblocks :

NO EDUCATION and few
lools are needed fto repair
a new PVC deep tube-well
pump, being experimented
with  under |CJDR,B
supervision. (Page 18).

THE PROBLEMS :

" The vast majority of diarrhoea victims globally
have no access to clean, safe water or sanitary
latrines.

* Moreover, because they are uneducated and live
in traditional societies with ~ustoms inherited
over generations, they do not understand the
importance of good hygiene, or why they should
worry about their water or feces disposal.

While access to expensive piped water and
sewerage systems is out of the question for most



EXPERIMENT

such areas for a long time to come, no one yet
has been able to determine how effective low-
cost water/sanitation substitutes may be, which
are likely to produce the best results in different
circumstances, which will best contro! the
diverse diarrhoeal disease organisms, and how to
most effectively motivate people to practice
good hygiene and use safe water and latrines.

POSSIBLE ANSWERS

Seeking solutions, ICDDR,B researchers were
engaged in 1984 in three related major environ-
mental studies: in two urban Dhaka area slums;
in a very conservative rural area at the Centre's
Teknaf field station, about 315 miles south-east
of Dhaka; and in a rural community at Mirzapur,
about 35 miles ncrth of the nation’s capital.

These studies seek to measure the impact, on
specific diarrhoeal diseases and/or directly-related
malnutrition, of providing :

1. Good quality, uncontaminated, readily-

accesible water;

2. Relatively inexpensive latrines; and

3. Health information to optimize use of these
facilities.

TEKNAF

In this on-going study, which began in 1982,
a major effort is being made to detemine the
effects on diarrhoea of diverse causes, of pro-
viding hand-pumps, sanitary latrines and hygiene
education.

The study community is comprised of 365
families (about 2,200 people), each of which, by
the end of 1984, had bought and instalied its own
latrine, having become convinced of its value by
an intensive ICDDR,B campaign. In addition,
groups of five families (about 30 people) share
a hand-pump (donated by UNICEF), which pro-
vides safe water for all household purposes.

Finally, these families have been the target of
an intensive hygiene education effort, which in-
cludes explanation of the importance of using the
pumps and using and maintaining the latrines.

Some of the more important findings to date
are that, compared to a neighboring community
with limited access to or understanding of im-
proved hygiene/water/sanitation, in the study
community there was:

1. A significantly lower amount of Shigeliae
bacteria isolated; and the nearer people lived
to a hand-pump, the lower was this rate. In
other words, availability and use of water
appears to be an important factor in controlling
shigellosis, one of the most deadly types of
diarrhoeal disease (Page 13).

2. A major decrease in incidence of shigellosis
and other diarrhoeal diseases when families
were made aware of the impurtance of hygiene
and using safe water and latrines.

SHIGELLAE INCIDENCE BY DISTANCE OF
HAND PUMPS FROM HOMES

3:01

2:0

Shigelloe incidence was
significantly reloted to
distance { P<OI)

SHIGELLAE INCIDENCE, 100 CHILDREN /MONTH

25 26-75 76-150 151 +
DISTANCE {Metre)
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The value of a new type of plastic hand-pump
is being assessed here, thanks to funding from the
World Ban!, Thus far, compared to the type of
hand-pump now used throughout the Third World,
this one has been seen at Mirzapur to enjoy high
acceptability, because it :

1. Provides water of high quality and large
volume, with less manual effort, from 200-
foot-deep wells (as opposed to 60-70-foot
wells ubiquitous in developing nations);

2. Is made of polyvinylchloride (PVC), instead
of cast-iron and metal, Thus, at relatively
low cost, it can be manufactured (and
repgired) from materials readily-available
in poor countries;

3. Can withstand the use and abuse of large
groups; and has a very low breakdown
rate; and

4. Can be maintained by village women, using
almost no tools.

In 1984, the ICDDR,B installed 128 pumps
free. These are being used by approximately 5,000
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people. In this on-going study, Centre researchers
are assessing the functioning of the pumps, the
number of users, the total water demand for drink-
ing and other household purposes, as well as
incidence of diarrhoeal disease and malnutrition,
A nearby village is being used for comparison.

Moreover, the researchers are simultaneously
examining the effects on diarrhoea and malnutri-
tion of anew type of sanitary latrine. It has adouble,
instead of single, disposal pit — permitting a rota-
tion of pits aboutonce ayear. Thisgivesthe contents
of a “full” pit time to safely decompose, before
it is used again. Though slightly more costly ini-
tially than traditional pit latrines, such a facility
is more or less permanent, as new pits do not have
to be dug.

In 1984, thanks to an ICDDR,B educational
effort, 80 such latrines are in use by Mirzapur
study families. It is expected that another 620
will be installed in 1985.

URBAN SLUM

Finally, two Dhaka-area slums, A and B, were
chosen, to assess environmental influences (hand-
pumps and latrines) on diarrhoea rates and mal-
nutrition.

Slum A was poorer and more heavily populated,
but had relatively good environmental facilities;
one latrine and hand-pump for well water for each
10-15 families (60-100 people). Slum B had a
far less favorable ratio of water/sanitation faci-
lities to population, but was less crowded and
the community was richer: people owned their
own homes.

Preliminary data from this study show that in
slum A the diarrhoea attack rate was much lower,
but the malnutrition rate was much higher than
in Slum B, and vice-versa.

It seems that, though Slum A was poorer and
more crowded, readily-available safe water and
sanitary latrines resulted in a singnificant diar-
rhoeal disease decrease. On the other hand, since
Slum B was richer, there was far less malnutrition,
even though diarrhoea rates were high. This study
is continuing.



CHOLERA VACCINE TRIAL

e A e

TAKING THE ORAL CHOLERA VACCINE to where
the people are is a massive effort in itself — but a critical
nartof the major vaccine trial which began in late 1984.

Under coconut and jackfruit trees, signalling
the presence of village clusters among fields of
undulating bright green rice shoots, in and around
thatched-roofed bamboo huts with earthen floors,
about 1,300 people participated in the successful

The setting was three contiguous villages in
the ICDDR,B's Matlab DSS; and the field trial
represents a logical, fitting continuation of the
Centre's 20-year-old involvement in cholera
vaccine research. For it was at Matlab, from 1964-
1974 that the injected cholera vaccines long re-
quired for international travel were proven virtu-
ally useless (Pages 2 and 3); and it is at Matlab
today that the world awaits word of whether a
means truly has been found of preventing one of
mankind’s most ancient, deadly afflictions.

After more than five years of careful basic work
on the local immune system of the gut, the vaccine

beginning of a scientific experiment during the
last quarter of the year—-—an experiment which,
hopefully, will make medical history: a large-scale
field trial of a newly-developed oral vaccine
against cholera.

was developed in collaboration with Sweden.
The Centre began the vaccine pre-trials in Octo-
ber, with World Health Organization and Bangla-
desh Government sponsorship. Financing the trial,
scheduled to run through April 1985 and to involve
about 90,000 Matlab residents, is Sweden, and
the US.

The vaccine being tested was developed largely
by a husband-wife team of Swedish immunologists
from the University of Géteborg, Jan Holmgren
and Ann-Marie Svennerholm, and their collabora-
tion with scientists at the ICDDR,B and others
in France and the United States.
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Oral Vaccines

They focused on potential ora/ vaccines, because
immunity (antibodies) to naturally-acquired cho-
lera is produced in the intestine, not in the blood-
stream. Apparently, this is the reason injected
cholera vaccines, which produce blood-based
immunity, cannot work: blood does not pass into
the lumen of the intestine. Since people who had
cholera were found to be resistant for years, it was
believed that the most plausible way to establish
immunity would be to develop a /ocal, rather than
a syslemic immunity.

The vaccine now being tested at Matlab is the
kind considered safest: a dead oral vaccine consis-
ting of two parts: the entire, but killed, whole
cholera bacteria cell; plus a portion of the cholera
toxin  {poison) molecule called B-subunit, which
has three critical biological properties: a) it attaches
itself to small intestine epithelial cells; b) itis immur.
nogenic orcapable of inducing the bodyto produce
antibodies against cholera toxin; and c) it does
not cause cholera or hammful side-effects.

Tested previously by ICDDR,.B researchers,
this B-subunit vaccine candidate, injected or
oral, was found to spark antibody formation. The
oral dose protected longer.

Further work showed that when B-subunit
was combined with the conventional whole
killed bacterial cell cholera vaccine previously
injected, and when given orally, the immune res-
ponse was in the right place. Thanks to syner-
gism, volunteers’ intestines produced antibodies
against hor/ vaccine parts—at a level equal to
that seen in patients newly-recovered from cholera.
Since such patients have a high resistance for more
than three years, the oral B-subunit/whole cell
vaccine was considered a prime candidate for
success.

Follow-up studies in US. volunteers who
swallowed a cholera dose far larger than that
normally needed to infect, showed that the new
oral vaccine prevented any diarrhoea in 63 per-
cent, and that it was 100 percent effective against
life-threatening cholera.
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Preliminary Trial

Though extremely encouraging, these results
in small numbers of volunteers did not mean such
an oral vaccine would be applicable and capable
of effective long-term protection in large numbers
of people in developing countries... hence the
importance of the current Matlab experimental
field trial.

While the main trial began in January 1985,
pre-trials were done in 1984 on about 1 00 people
in the same area, for two reasons: to determine
whether the vaccine reslly looked promising in a
field setting; and to make sure the vaccine lot
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to be used would not cause unexpected side-
effects. The pre-trial results confirmed that the
vaccine lot +.as fully immunogenic and devoid of
side-effects. .

The Main Trial

As for the main trial, the 90,000 population
was randomized equally into three groups. One
is to receive the experimental oral B-subunit/
plus killed whole cholera cell vaccine; another will
get a vaccine containing only the killed whole cell
without B-subunit; and the third group will be
given a placebo.

N

The participants are those most at risk of cholera:
children aged 2-15 and women of child-bearing
age from 15 up. Under-two children are not very
vulnerable, perhaps because, as studies have
shown, breast milk antibodies prevent symptoms
from occurring after infection with cholera bacteria.

During the trial, 70 ICDDR,B health teams
are to go house-to-house, to administer the vac-
cine, after obtaining consent from the 30,000
participants living in 140 Matlab villages. The
vaccine is to be given in three doses: January,
February and March.

Then the waiting is to begin. For in Bangla-
desh there are two annual cholera peaks: a small
one in late spring, about May, and the epidemic
period in October through December, the start
of winter.

During those periods, ICDDR,B scientists will
be watching those vaccinated. If one or both vac-
cines appear to work, the vigil will continue for
one to several years. For no one can predict the
length of such immunity

If effective, such an oral vaccine would have
two major advantages over the cusrently-injected,
basically ineffective cholera vaccines. First and
foremost, it would afford real protection. Second,
it could be given easily by a non-medical person.

The Future

And wha if the vaccine is truly effective ? What
is the prognosis for preventing cholera in the near
future?

‘The answer, say ICDDR,B scientists, is that no
vaccine can be a panacea against cholera for some
time. For given the time it takes to inoculate masses
of people and the initial high cost of such avaccine,
at least for the next few years cholera cannot be

ol prevented on a large scale in developing countries,
It cen e where it ic both endemic and prone to frequent
"or epidemics.
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Nevertheless, they conciude, the existence of
a highly effective cholera vaccine would mean
that the possibility exists to truly control cholera,
given the resources and political will to carry out
an immunizing campaign.
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CHOLERA : THE B

DISEAS

What cholera did occur, in these areas and
elsewhere in Bangladesh, remained balanced, as it
had in 1983, between the El Tor biotype and the
slightly more dangerous classical strain. Thus
reported Centre scientists who, in 1982, had
detected a unique and fascinating scientific pheno-
menon : the re-emergence, for the first time any-

SURVEILLANCE & CONTROL

From October-December 1984, as an ICDDR.B
research team began the oral cholera vaccine tial
at Matlab (Page 18), another Centre-directed
cholera effort began paying dividends.

Though it was the heght of Bangladesh's
annual epidemic season for cholera and the related
diarthoeas, deaths due to all these diseases, except
shigellosis (Page 13). were far lower than for any
comparable period in the Centre's 20-year his-
tory in all areas covered by a new, cooperative
ICDDR.B/Government endeavor .

Called the Epidemic Control Preparedness
Project, and financed for an initial 2 years by the
Ford Foundation, the program provides swift res-
ponse to reported diarrhoeal disease outbrea's.

SUCCESSFUL EFFORTS
fo combat ils scourge. . ...,

Specifically n 1984, 39 emergency teams,
consisting of a doctor, an epidemiologist, & micro-
biologist and a trainer, were cispatched quickiy
to a total of 114 Upazillas (counties) to help
contain diarrhoeal disease outbreaks and treat
patients (Page 29).

PREVENTING THE SPREAD

Other ICDDR,B scientis’s in 1984 concen-
trated on finding simple, inexpensive means of
preventing cholera’s spread within households.
Studied were hand washing with soap and water,
and the use in household-stored water of a potas-

Thanks to them and to local volunteers, diar-
rhoeal disease deaths, mainly from cholera,
“fitkari”’ in

plunged. So did numbers of cases, since epidemics
were prevented from spreading.
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sium-alum-sulfate compound, called
Bangladesh.



I'TLE CONTINUES

CULPRITS

where, of a virulent cholera strain (classical) which
virtually hac disappeared for a decade. (See the
1982 Annual Report). In 1984 and 1985, ICDDR,B
researchers continued their efforts to explain how
and why this event occurred, and what it may
mean to global efforts to-curtail cholera.,

The results : Not unexpectedly, hand washing
barely curtailed cholera contagion. because to
become infected, an individual must swallow, in
food or water, a fairly large dose of cholera bac-
teria. Contaminated hands do not have enough
bacteria.

Fitkari, however, was found to kill cholera
germs and decontaminate stored water. More-
over, households using fitkari were found to
have substantially fower cholera rates. In Bangla-
desh and other developing countries, fitkari tradi-
tionally has been widely used as a water clarifying
agent,

MINIMIZING THE DAMAGE

In other cholera research, Centre scientists
continued the search for inexpensive, effective
“anti-secretory” drugs, which would shorten the
iliness, by decreasing the swift loss of badily
fluids and salts - -the dehydration process which
makes cholera so deadly.

A drug called “‘beiberine,”” derived from ancient
herbal medicines used in antiquity to treat diar-
rhoea, was found to be moderately effective and
to have few side-effects, when taken orally during
acute chclera.

Another drug, nicotinic acid, also was found to
be useful; while aspirin and a drug named
“indomethacin” did not reduce fiuid loss or shorten
illness duration.

N_OW HAVE GOT cholera on the run. .,




THE URBAN VOLUNTEERS

Alamed about the magnitude of the diarrhoeal
diseases problem in Dhaka, the ICDDR,B created
in 1981 an effort aimed at identifying and treating
diarrhoeal patients in their homes. Called the
Urban \'olunteers Program, it was based on two
facts: that, thanks to ORT, diarrhoea could be
treated effectively at home; and that such an effort

By the end of 1984, the Program had grown
tramendously in both size and scope, thanks to the
incredible success and acceptance it has enjoyed.
Thus, 1,700 women have been trained, in what
is now a two- week initial course; and more than
800 of then: currently are active in their own slum
communities, in 16 of Dhaka's 18 wards.

Currently run by a pediatrician and a social
worker, the Urban Volunteers Program also has
two nurses, two teachers (former Volunteers), and
a driver-social worker,

Each week, the Volunteers are visited in their
homes by one of eight pairs of paid field super-
visors (all former Volunteers), who discuss prob-
lems, replenish supplies and tabulate data. The
supervisors meet weekly with the Program’s central
staff at the ICDOR,B hospital, to designate future
areas for training and identify new health problems.

TRAINEE SELECTION

As the Program seeks to deliver health services
to Dhaka's poorer areas, community leaders from
these slums are asked to recommend 1 5-20 women
aged 14-40, who are intelligent, willing to serve
their community, and have permission from their
guardians or families. They need not be literate
(about half the Volunteers have less than two
years’ schooling.)

In the initial 60-hour training course, the pros-
pective Volunteers study nutrition, hygiene, and
diarrhoea prevention and treatment. They also
watch diarrhoea treatment in the Centre's hospital,
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was unlikely to succeed unless the targeted com-
munities were actively involved.

By broaching the idea to leaders of several very
poor, overcrowded and disease-ridden commu-
nities, the ICDDR,B was able to recruit a cadre of
women — to be trained at the Centre in prevention,
care and treatment of diarrhoea.

and teach patients and/or their attendants about
ORS preparation and use. Trainees who pass an
exam return to their communities as Urban Volun-
teer health workers. Every 3-4 months, they receive
a refresher course.

Back home, a Volunteer identifies diarrhoea
patients, determines the illness severity and pro-
vides necessary ORS packets. In 1984, 137,000
ORS packets thus were distributed to 61,000
patients. From time-to-time the Program’s field
supervisors and central staff visit Volunteer-treated
patients as a check.

URBAN VOLUNTEERS are trained
and retrained about the causes,
preventives and treatment for diar-
thoea, at the ICDDR.B's central
Dhaka hospital.



BACK IN THEIR COMMU -
NITIES, the Volunteers
teach others what they
have learned, and treat
diarrhoea victims in their
homes.

MEETING MORE NEEDS

With the bsasic program having operated
successfully for two years, the Centre evaluated
its goals and approach in 1983, and reached an
important conclusion : while ORS is a very effec-
tive diarrhoea treatment, it is not enough; and
should not be the sole health tool offered.

Accordingly, guided by international recom-
mendations and requests from Volunteers and
their communities, the ICDDR,B expanded the
Program’s approach in 1984. At all times,
where possible, care has been taken to work with
and through government health-related agencies.
Within this framework, then, the Urban Volunteers
Program did the following in 1984 :

* Vitamin A capsules, obtained from the
Bangladesh Blindness Preventive Program
(BBPP), were used to treat 1,002 children
suffering from xerophthalmia, a dryness of
the cornea which often is an early warning of
imminent blindness. Additionally, efforts are
being made to work with the BBPP, to pro-
vide vitamin A prophylactially to targeted
children.

* More than 8,000 bars of soap were distri-

* All Volunteers and their

buted, in communities where this vital disease
preventive is either unavailable or too expen-
sive. Using low-cost soap, manufactured in
Dhaka by a local self-help organization, the
bars were provided at ccst, or, occasionally,
free. The soap was very popular, and the effort
was limited only by supplies.

children were
immunized against measles, polio, diphtheria,
pertussis and tetanus, working with the
Government's Expanded Program for Immuni-
zation centers. Then, an attempt was begun,
again with Government co-ordination, for
Volunteers to identify all local children and
mothers at risk for these serious diseases; and
to escort entire communities to vaccination
centers on pre-arranged days.

All 800 active Volunteers became involved in
the ““green revolution,” by planting vegetable
patches, and teaching friends and neighbors
to do likewise. Seeds were provided by the
Ministry of Agriculture.
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* Working with local authorities, the Program
helped one community establish a jeint diar-
rhoea prevention and treatment clinic; and
another community start a nutrition rehabilita-
tion center.

Through in-service training, interest-free loans
and stipends for other projects, the Program
was able to provide a minimal income to a
small percentage of the Volunteers.

" The Volunteers became involved in various
field research projects. The major ones entail
efforts to improve local water/sanitation faci-
lities. The initiative came from the Volunteers
themselves. As they grew to recognize the
consequences of poor hygiene, they asked
for help.

Her job s to visit all study homes every two days
for two vyears, encouraging mothers to record,
on a home health record, episodes of water-
associated disease, including diarrhoea, in all
children under age six. Each fortnight, a trained
interviewer accompanies the Volunteer on these
visits, to obtain detailed health recall records for
the period.

Of these homes, 15 percent were chosen
randomly, for prolonged observation of hygienic
practices. Based on age-specific diarrhoea rates,
families were divided into high and low diar-
rhoea groups. When this information was
correlated with health-related practices, the two
outstanding factors were seen to be maternal
hand washing before food is served and disposal
of feces from the compound adjacent to the
house.

BROADENING THEIR EFFORTS, the Volunteers now
help mothers keep track of episodes of water-asso-
cialed disease in children under age six.

Before it could be given, it was necessary to
determine several crucial facts: the status of
existing hygienic practices and beliefs; local
diarrhoea rates; and which hygienic measures
might have a positive impact on these rates.

To find these answers, the Program chose 51
slum communities, each with 38 contiguous
families. Each cluster of houses is adjacent to
the home of a Volunteer, who acts as a liaison.
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The 51 communities then were ranked in pairs
according to diarrhoea rates; and one commu-
nity in each pair was chosen randomly for inter-
vention or as a “control.” In the intervention
communities, skilled ICDDR,B trainers, aided by
Volunteers, have begun an intensive hygiene
education campaign, focusing on the practices
which differentiate the two groups. [f such
education is found to alter behavior, resulting
in lower diarrhoea rates, it will be introduced
throughout Dhaka.



HEALTH FIELD specialists from around the world
receive intensive training at a myriad of ICDDR.B
courses, lectures and seminars throughout the year.

TRAINING, EXTENSION & COMMUNICATION

Drawing on the ICDDR,B’s scientific resources
and expertise, the Training, Extension and Commu-
nication (TEC) branch seeks to fulfill one of the
Centre’s mandated goals : to help strengthen and
develop national and international diarrhoeal
disease related research capabilities, and to help
improve health service delivery in developing
countries.

Toward these ends, the TEC operates a three-
pronged effort;

* A carefully-designed, extensive series of training.

TRAINING

In groups of 20 or less, the “‘students’ study
diverse diarrhoeal disease topics — including
clinical management of diarrhoea and its compli-
cations, laboratory techniques to identify disease
pathogens, epidemiology, epidemic prevention
and contro! techniques, and use of ORS. For each
course, a series of technical manuals, in the form
of modules, was prepared in 1984, to facilitate the

courses, workshops and conferences, taught by
the Centre’s national and international experts,
to scientific and technical personnel from
Bangladesh and many other developing coun-
tries;

* A comprehensive outreach program within
Bangladesh, aimed at transferring the ICDDR,B's
expertise into the existiag Government health
system;(see Programme Coordination Committee,
page 31).

* A major diarrhueal diseases information dissemi-
nation effort. - ’

learning process for trainees from many nations
with varying levels of English comprehension
(Page 29).

From lectures, hands-on practical experience
in the Centre’s hospital and field visits, trainees
learn invaluable skills — which they can use to
teach others in their home countries and institu-
tions, thereby greatly multiplying the effect of the
TEC effort.
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in 1984, 1,467 researchers, doctors, nurses
and other health personnel, from Bangladesh and
31 other countries, mostly developing ones, were
trained at the ICDDR.B Moreover, the Centre
provided 27 fellowships to young scientists, four
from Bangladesh, and the rest from Canada, Sri
Lanka, Japan, Jordan, India, Kampuchea, Kenya,
the United States and the United Kingdom.

INTERNATIONAL TRAINING

included were 99 health officials and scientists
from 13 nations, who participated in seven inter-
national level courses. As training requests far
outnumbered spaces available in scheduled
courses, additional courses have been added to
the TEC's 1985 calendar. Moreover, two tailor-
made courses were designed to meet the specific
needs of two developing nations; and this option
has become available as a reqular feature of the
TEC program.

In a different sort of international endeavor, the
ICDDR,B arranged and co-sponsored in 1984 the
First African Conference on Diarrhoeal Diseases.
Held in Arusha, Tanzania in November, the event
gave nearly 100 African scientists from 18 coun-
tries a chance to discuss their latest research and
diarrhoeal diseases problems peculiar to Africa, to
learn of up-to-date developments, and to seek
advice and aid.

Following the three-day conference, a two-day
workshop gave Tanzanian health personnel an
opportunity to interact with one another and with
the other conference participants, in order to
develop a national control of diarrhoeal diseases
(CDD) program. The five-day event was sponsored
by the Tanzanian Government, the Canadian
International Development Agency (CIDA),
UNICEF and the Aga Khan Foundation.

INTERNATIONAL OUTREACH

Finally, the Centre also continued its interna-
tional outreach program, by directly helping several
nations on their home territories. Thus, ICDDR,B
personnel continued the cooperative effort they
had begun in 1982 in Indonesia — by helping
implement diarrhoeal disease control recommenda-
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tions, via a combination of training courses in
Dhaka and follow-up technical assistance.

Similarly, in Dammam, Saudi Arabia, ICDDR,B-
Saudi cooperation continued, as a diarrhoeal
diseases control center was opened and began
operating, with the aid of Centre personnel.

In Tanzania and Colombia, at the request of
UNICEF, the ICDDR,B studied the feasibility of
the Centre training national health personnel, as
part of UNICEF's broad GOBI program. Also, the
Centre began coordinating with the Governments
of six nations, to develop training/technical assis-
tance efforts. The request came from the South-
East Asian Health Ministers, through the Bangla-
desh Government.

" REACHING 1

FINDINGS

RESEARCH

In related efforts, the Centre signed a five-year
collaborative agreement with China. Areas of
assistance are to include teaching of trainers, in
Dhaka; development of China's diarrhoeal diseases
research capabilities; exchange of scientists; and
technical assistance to help establish in China a
national institute, to promote the use of ORT.



Finally, a team of health professionals from the
Indian State of Gujerat visited the ICDDR,B and
other sites in Bangladesh, to learn about ORT,
community -based diarrhoea treatment and other
aspects of diarrhoea management.

NATIONAL EFFORTS

On the national front, the Centre's major 1984
focus was to assist the Bangladesh Government
strengthen its core health staff, in a comprehensive
technical effort aimed at implementing a national
CDD program.

In July, the Centre and The Government, aided
by the Ford Foundation, initiated a two-yaar
integrated Epidemic Control Preparedness Pro-

gram (ECPP). The purpose: to develop trained
manpower and management for diarrhoeal
diseases.

The ICDDR,B is helping manage the program;
and is assisting senior government health offi-
cials involved in CDD activities. Others to be

trained inciude doctors and senior laboratory
personnel from Bangladesh's eight medical schools,
health officials from all the country’s 468 sub-
divisions, and faculty from the nation’s medical
assistant training schools and from the National
Institute for Population Research and Training.

Back in their jobs, the rural area governmenit
health staff will teach local community workers
diarrhoeal disease detection, treatment, prevention
and control. The ICDDR,B will provide annual
ful'ow-up training.

As part of this effort, in 1984,16 doctors from
the country’s medical schools were deputed to the
Centre for a yrar — to study, to help train the rural
health officials, and to be part of diarrhoeal disease
epidemic response teams. These teams are a vital
part of the ECPP; and 48 were to be trained over
the two years.

Consisting of a doctor, an epidemiologist, a
microbiologist and an ICDDR,B trainer, the teams
respond instantly to reports of cholera and other
diarrhoeal disease epidemics, and help rural health
personnel both treat the stricken and coordinate
treatment and disease containment efforts.

In other national endeavors, the ICDDR,B :

* Conducted 10 collaborative research projects
with national scientists; and

* Developed technical course materials for three
national and six international courses, to supple-
ment basic available texts. Included in this
initial materials development effort were simpli-
fied texts on eight diarrhoea-related topics, to
be used by medical students; and three
slide-tape presentations, on ORT for home
management of diarrhoea, cereal-based QRT,
and the Centre’s scientific activities.

Planned for 1985, were a series of technical
modular materials, more slide tapes and video
tapes. These will comprise a specially-designed
package for each of several courses which
ICDDR.B-trained health personnel will be able
to replicate and/or tailor to the needs of their home
institutions, in Bangladesh and other developing
countries. UNICEF provided major support for
this activity.
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COMMUNICATIONS
DisC

Enhancing its efforts to share its expertise as
widely as possible, the Centre further broadened
the activities of DISC - the International Diarrhoeal
Disease Information Service and Documentation
Centre - the world's first clearing house solely
devnind to disseminating information on diar-
rhoua diseises.

As a major part of this effort, the Centre publish-
ed issues 3 through 6 of the quarterly “Journal of
Diarrhoeal Diseases Research” Edited and contri-
buted to by research experts worldwide, the JDDR
contains original scientific papers, opinion pieces,
letters, and an annotated bibliography of published
and unpublished diarrhoeal disease-related re-
search from Asia.

With more than 160 individual and institutionatl
subscribers in 41 countries, the JDDR has been
praised unanimously by readers whose opinions
were sought. It also has been chosen for citation
in Index Medizus, Medline, Excemta Medica,
Tropical Diseases Bulletin, Population Index,
Indian  Science Abstracts, Current Awareness
in Biological Sciences, and Data Base BIRD
(International Children’s Centre, Paris )

The JDDR is part of DISC, begun in 1982 and
financed for three years by Canada‘s IDRC (Inter-
national Development Research Centre). DISC
collects, organizes, analyzes and disseminates
pertinent diarrhoea! diseases literature, to help
avoid unnecessary research duplication. It also
helps speed use of new practices, helping resear-

chers and health practitioners achieve the ultimate
goal: diarrhoeal diseases prevention and control.

DISC aiso provides a question-answer service;
publishes specialized annotated bibliographies
{one on "Nutrient Absorption and the Diarthoea-
Malnutrition Cycle" in 1984); and provides reprints
and photocopies. By year's end, DISC had 78
individual and organization members from 29
countries.

Finally, at the request of the Centre's Board of
Trustees, DISC continued to prepare in 1984 an
inventory of diarrhoeal disease-related research,
completed or in progress in Bangladesh, for use
by the ICDDR.B's Programme Coordination Com-
mittee (Page 31),

OTHER EFFORTS

Moreover, nearly 30,000 copies of “Glimpse”
the Centre's bimonthly research newsletter were
sent free to scientists and organizations in 156
countries; and the Centre published three import-
ant documents : Volume 12 in a series of reports
on the Matlab DSS (Page 2-5), and Volumes
1 & 2 in a series on Teknaf (Page 17).

Most of these publications were given free to
most Bangladesh health-related institutions and
libraries, either as donations or under exchange
programs.

Finally, more than 7.900 outside researchers,
teachers and students used the Centre’s library.
The facility provides 514 current journals, 16,653
books and bound inurnals, and 8,475 reprints and
other documents, as well as a national and inter-
national inter-library cooperation and loan service.




MANDATORY COMMITTEES

Programme Coordination Commiittee (PCC)

Attempts to transfer a complex or advanced health
technology quickly into a developing country setting
frequently fail, even when all the necessary equipment
and techniques are made available.

ti1 this context, the ICDDR,B represents a new strate-
gy in the health field for technological transfer -- which
is accomplished thanks to the skills of first-rate inter-
national and national scientists and technicians, re-
cruited for long time periods.

These experts are capable of adapting the latest
modern health technology to developing nation reali-
ties; and their work is butressed by an institution which
both has ready access, via efficient channels, to state-
of-the-art technology and supplies, and has itself
developed a high degree of expertise.

Add the fact that the Centre's charter mandates it
to help strengthen research efforts of institutions in
the host country, and the raison d‘étre of the ICDDR.B
Programme Coordination Committee (PCC) becomes
clear.

Established by the Centre’'s Board of Trustees in
1982, the PCC has 40 members : 7 from the ICDDR,B,
and the rest from leading Government and private
science, health, rural development, education, nutri-
tion and population-related Bangladeshi institutions.
The ICDDR,B long has been cooperating with most
of these organizations in research and training.

In 1984, the PCC met twice and recommended .

The reason is that the recipients who must implement
the specific effort, even if experienced, all too often
are effectively hampered by a lack of supplies, as well
as back-up expertise, to both service complex techno-
logy and handle unanticipated problams.

* Production of a book on herbal medicine; and
examination of techniques used to develop herbal
medicine in China.

* Approval of a protocol entitied “Study of Respiratory
Infection at the ICDDR,B." This research will entail
collaboration among the ICDDR.B, the Institute
of Public Health and the Dhaka Medical College.

* A simplification of research funding approval pro-
cedures : At the end of 1984, at the request of the
PCC, the Government of Bangladesh did simplify
such procedures for national institutions seeking
research grants. This should further facilitate colla-
borative activities.

Thus, it is expected that nationa! organizations
now will more readily attract the interest of international
donars, who wish to help national research institutions
tackle their most common and devastating health prob-
lems, including diarrhoeal diseases.

At the same time, however, even earlier in the year,
non-ICDDR,B Bangladeshi scientists competed suc-
cessfully for funding research, from the WHO Control
Programme for Diarrhoeal Diseases (WHO-CDD),
and from the U.S. National Academy of Sciences.

PCC MEMBERS

*1. Prof. MA. Matin,
President
Bangladesh College Physicians and
Surgeons

*2. Dr Kamaluddin Ahmad
Director
Institute Nutrition and Food Science,
Dhaka University

*3. Dr. AKM. Aminul Haque
Vice-Chancellor
Bangladesh Agricultural University,
Mymensingh

*4. Brig. M.R. Chowdhury
Commandant,
Armed Forces Institute Pathology and
Transfusion
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*5.

*6.

*7.

*8.

*9.

*10.

*11.

12

13.

14,

15.

16.

17

Dr. AK. Khan
353, Elephant Road, Dhaka

Mrs, Gole Afroz Mahbub
Senior Prograinme Officer,
The Pathfinder Fund

Project Director, National Oral
Rehydration Project (GOB)

Director General
Health Services (GOB)

Joint Chief-in-Charge
Health Section,

Planning Commission
Ministry Planning (GOB)

Director (Admin. & Finance)
Director General's Office
Health Services (GOB)

Chairman

Bangladesh Medical Research Council &
Director, Institute Post-Graduate
Medicine & Research

President, Bangladesh Institute
Research & Rehabilitation in Diabetes,
Endocrine & Metabolic Disorders

Chairman,
Bangladesh Agricultural Research
Council (GOB)

Director, National Institute Preventive
and Social Medicine (GOB)

Director, Bangladesh Fertility Research
Programme (GOB)

Executive Director, Bangladesh Rural
Advancement Committee

Chairman, Bangladesh Council
Scientific & Industrial Research (GOB)

18,

19.

20.

21,

22,

23.

24,

26.

27.

28.

20.

30.

31.

Director, Institute Public
Health

Vice-Chancellor, Dhaka University

Director General, National Institute
Population Research & Training (GOB)

Director, Management Information
System, Directorate Population
Control (GOB)

Consultant Pediatrician, Shishu Hospital

Medical Director, Children‘s Nutrition
Unit, Save the Children (UK)

Director, Institute Public Health &
Nutrition (GOB)

Principal
Para-Medical Institute (GOB)

Research Director
Bangladesh Institute Developmant
Studies

Director, Institute Bangladesh Studies,
Rajshahi University

Director
Bangladesh Medica! Research Council

Minister Health & Population
Control (GOB)

Secretary, Health Division, Ministry
Health & Population Control (GOB)

Dr. Hajera Mahtab

Medical Director, Bangladesh Institute
Research & Rehabilitation in Diabetes,
Endocrine & Metabolic Disorders



32. Dr. Farida Huq
Health, Microbiological Laboratory,
Institute Public Health (GOB)

33. Dr. Ghyasuddin Ahmed
Associate Professor Population
Dynamics, National Institute Preventive
and Social Medicine (GOB)

34. Director, ICDDR.B

(GOB = Government of Bangladesh)

*Members of the Standing Committee, of
which Prof. M.A. Matin is President, Dr. Kamal-
uddin Ahmad is Vice-President, and Dr. K.M S.
Aziz is Member-Secretary.

35. Associate Director,
Nutrition Program, ICDDR,B

"36 Associate Director, Training, Extension &
Communications, ICDDR.B

37. Associate Director
Pathogenesis/Therapy, ICDDR.B

38. Associate Director
Host Defense, ICDDR,B

39. Associate Director
Disease Transmission, ICDDR,B

40. Associate Director
Community Services Research,
ICDDR.B

Ethical Review Committee

Meeting monthly, the ERC examines and monitors
the ethical aspects of research involving human sub-
jects. It has 13 members three from the ICDDR,B,
one from the PCC's Standing Committee; and nine
outsiders representing different professions, including
one member from the Bangladesh Medical Research
Council.

The ERC has a four-member sub-committee, that
checks the implementation of ethical principles, audits
informed consent procedures that make certain pa-
tients know that the quality of medical care would be
unaffected if they do not agree to participate in a
study; and that protocol procedures are followed
strictly. In 1984 the ERC met 14 times; and considered
52 research protocols, approving .50. The ERC mem-
bers were :

Dr. K.M.S. Aziz*

Dr. M.M. Rahaman*

Dr. P. Speelman*/Dr. A. Briend*
Dr. Humayun K.M.A. Hye

Dr. Khaleda Banu

Dr. Sufia Ahmed

Mr. Md. Mofazzal Hossain Khan
Mr. KZ. Alam

Mrs. Husnara Kamal

Mrs. Taherunnessa Abduillah

Dr. TA. Chowdhury

Dr Z. Sestak
Dr. Kamaluddin Ahmad

*ICDDR,B Members

Research Review Committee

The RRC is made up of ICDDR,B researchers.
except for one representative from the PCC’s Standing
Committee. The RRC reviews research protocols -
examining their scientific value, significance, feasibi-
lity and researchers’ capabilities, as well as their rela-
tinnship to the Centre’s objectives and financial means.
During 1984, the RRC met 13 times; and considered
32 protocols, approving 27.

Ba . Scientist and Chairman
Clinician and Relieving Chairman
Laboratory Scientist

Pharmacologist

Pediatrician

Woman and Non-Scientific Member
Religious Representative

Legal Profession Representative
Behavioral Scientist

Behavioral Scientist

Gynecologist, Rep. Bangladesh Medical
Research Council

WHO Acting Resident Representative
— Biochemist/nutritionist, Rep. PCC’s
Standing Committee

Prrelhrrrand
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RESOURCES DEVELOPMENT

“Summary

In 1984, the ICDDR,B completed its first five
years as an international organization. This
period was characterized by a series of sustained
efforts and exercises designed to obtain inter-
national recognition and support for the ICDDR,B's
programs and mandate. The tasks set forth for
Resources Development were to broaden the
Centre’s donor base, increase the number of parti-
cipating countries and agencies, assist expansion
activities among developing countries, gain inter-
national media attention, and develop a strong

DONORS

In 1984, Resources Development successfully re-
negotiated funding renewals and fresh commitments
from several major donors.

"The United States Agency for international
Development (USAID), one of the ICDDR.B's
first and most important donors, completed its first
five-year support cycle, and committed itself 10 o second
multi-year funding cycle. Additional USAID-support-
ed activities included continuation and expansion
of the Centre's Maternal-Child Health/Family Plan-
ning (MCH/FP) extension program (Page 6-9) and
diarrhoeal disease management training for Indonesia
and the Philippines. The latter activities were supported
by their respective USAID missions,

*The Canadian International Development
Agency (CIDA) began five years’ funding for the
ICDDR,B Demographic Surveillance System and
its related activities (Page 2-5). Included was installa-
tion of a new main frame computer for scientific use.
Also, through its International Non-Government Orga-
nization Division, CIDA also financed the First African
Conference on Diarrhoeal Diseases, in Tanzama in
November. Co-sponsors were the ICDDR.B, the
Tanzanian Government and UNICEF (Page 28).

*UNICEF also supported the ICDDR,B, with both
a core funding commitment as well as continued
financing of cereal ORS studies (Page 11-13) and
training activities (Page 27)
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relationship with the host country. In 1984,
Resources Development continued these efforts,

Although 1984 was a period of global financial
and political instability, when major donors reali-
gned aid-giving priorities and major intemational
agencies reduced budgets, Resources Develop-
ment secured firm donor commitments of $ 7.4
million. More than 50 countries and agencies now
participate in ICDDR,B activities (from 18in 1979),
and the Centre has established collaboration
with several developing countries in Asia, Africa
and Latin America.

*The Arab Gulf Program renewed its support
with an enhanced contribution, 1o be used to upgrade
laboratory facilities and to further the Urban Commu-
nity Volunteer Program (Page 24).

"The World Bank supported a water/sanitation
effort: a three-year rural area study of an integrated
handpump, latrine, sanitation motivation and training
arogram (Page 18).




A major 1984 ICDDR.B priority was completion of
preparatory work for an oral cholera vaccine trial at
Matlab (Page 19). SAREC (Sweden) and WHO
provided partial support. The aic of other donors,
including USAID, is being soughi for this important
activity.

The ICDDR.B imitiated and continued several pro-
jects in cooperation with the Bangladesh Government.
These included year three of the MCH/FP extension
project funded by USAID, and the Epidemic Control
Preparedness Project, and a study of the National
Oral Rehydration Programme funded by the Ford
Foundation.

Other donors with continuing 1984 commitments
ncluded the Aga Khan Foundation, Australia,
Bangladesh, Belgium, France, IDRC (Canada),
Japan (which increased its support level), the Popu-
lation Council, Saudi Arabia, Sweden, Switzer-
land, the United Nations Development Pro-
gramme, the United Kingdom and UNFPA. The
World University Service of Canada provided,
for two years, six mid-level technical experts in the
areas of health economics, computer science techni-
ques, training, and health care; while Belgium sent
and supported three scientific personnel.

COLLABORATIVE ACTIVITIES

In 1984, the ICDDR.B and Saudi Arabta agiced to
a second year of technical support and training at
Dammam, in the Kingdom's Eastern Province. Training

THE ICDDR,B's Dhaka-
hased Consultative Group
keeps  abreast of  the
Centre's aclivities.

also was provided to Indonesian and Filipino medical
and scientific personnel.

The Health Ministers of South-East Asia,
through the Bangladesh Government, had asked the
Centre in 1983 to provide diarrhoeal disease training
and assistance to health professionals.under the Tech-
nica! Assistance among Developing Countries (TCDC)
program. The first such course was held in 1984, and
funding is being sought for continuation in 1985,

At UNICEF's request, the Centre began feasibility
studies in Tanzania and Colombia, to explore how
the ICDDR,B might assist those countries’ diarrhoeal
disease programs. Also, arrangements for long-term
training and research collaboration were finalized
between the ICDDR.B and China.

RESERVE FUND

The ICDDR,B Board of Tiustees mandated estab-
lishment of a Reserve Fund, principally designed to
provide seed money for new scientific work, and to
ensure that cash-flow difficulties do not adversely
affect projects already underway. The Fund's estab-
lishment was announced at the ICDDR,B’'s Consulta-
tive Group meeting in June 1984. Japan initially
supported the Fund, and the Ford Foundation has
committed $500,000 for 1985. Other donors are being
sought.

CONSULTATIVE GROUPS

In addition to individual donor contacts, there were
two meetings in 1984, aimed at acquainting donors
and interested agencies and governments with
ICDDR.B programs and requirements. One, the fifth
international  Consultative Group meeting, was
held again during the United Nations Governing Coun-
cil, on June 5th in Geneva. UNDP presided, and re-
presentatives of 19 governments and agencies partici-
pated. The other meeting was held to permit Dhaka-
based donor and agency representatives to keep
abreast of ICDDR,B activities. Thus, a local Consuita-
tive Group was organized in 1984, sponsored by the
UNDP Resident Representative. Attending this Group's
first meeting December 4th, 26 representatives were
briefed on the Centre's current activities and financial
status.

CAPITAL DEVELOPMENT

The ground floor treatment centre of the ICDDR,B's
new facility was completed in 1983, with the aid of
the OPEC Fund and Saudi Arabia. Donor support
is being sought to complete the project. In 1984, the
ICDDR.B also solicited funding for construction of
suitable facilities at its Matlab and Teknaf field stations.
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BOARD OF TRUSTEES

At both its June and December meetings, the Board
focused on how best to prepare for the Centre's ex-
panding opportunities as an international institution.
Among its more significant decisions were the following
resolutions :

“The Budget : Noting that the ICDDR,B's draft
budget for 1985 was $ 9.2 million — of which $1.4
million was slated for the cholera vaccine trial — the
Board said the budget was insufficient to support a
number of important research activities relating to high
priority subjects, including shigellosis and develop ment
of field diagnostic techniques.

Moreover, atits December session, the Board pointed
out that firm donor commitments to date totalled only
$ 6.2 million, leaving a $ 3 million shortage, which
must be raised to support the Centre’'s crucial 1985
activities.

Thus, while recognizing the generous contributions
already committed, the Board made a special request
to members of the ICDDR,B's Consultative Group,
to extend additional support to meet this budget and,
if possible, to permit enlargement of the budget in
order to support additional high priority research, which
the Centre has the capacity to do, given the funds.

*New Director : The Trustees appointed a new
ICDDR,B Director for a thiee-year term beginning in
July 1985, He is Dr. Roger Eeckels, Professor and
Head, Department of Pediatrics, University of Leuven,
and Professor of Tropical Child Heaith, Institute of

Tropical Medicine, Antwerp, Belgium. He succeeds
Dr. William B. Greenough, IlI, a professor of medicine,
who will return to Johns Hopkins University in the
United States.

*Trustee Changes : The Board expressed its
appreciation to out-going Trustees Dr. M.A. Matin
and Dr. M.K. Were; and welcomed two new members,
Mr Munir-uz- Zaman, Secretary, External Resources
Division, Bangladesh Government; and Dr. D. Sebina,
Secretary for Health, Botswana.

Dr. Immita Cornaz was elected Board Chairman for
one year, replacing Prof. J. Kostrzewski, who was re-
elected to a second three-year term. Also re-elected
for three years were Dr. L. Mata and Dr. V. Ramalin-
gaswami.

* External Review The Board decided that an
external management review of the Centre will be
done in 1986; and asked the Director to prepare for
the Trustees’ May 1985 meeting a working paper on
the proposed terms of reference and the scope of the
review, as well as the profile and possible names of the
reviewers, and the estimated cost.

*ICDDR,B Outreach : The Trustees  agreed
that the Centre should participate in activities outside
Bangladesh; and, thus, encouraged the Centre to pro-
ceed with its planned projects in Saudi Arabia, China,
Indonesia and Kenya (Page 28 ). However, the Board
asked to be kept informed, as possible new collabora-
tions are explored.

Management & Administration

In 1984 there was a significant increase in senior
scientific and administrative staff

— All scientific programs were headed by an
Associate Director;

— A Senior Microbiologist was appointed, to
revamp and improve the Centre's microbiologi-
cal research facilities;

-— An Administrative Services Officer was appoint-
ed, to head the administrative and logistics
support facilities;

— A Budget and Finance Officer was appointed.

To accomodate this staff increase, various physical .

facilities had to be improved and/or provided .

— A new office wing on the ton floor of the old
hospital building was added;

— Work began on renuvaiing iile microbiology
laboratory and upgrading support facilities;

— New laboratory space was created:

— Three small buildings were constructed, to house
staffs of the MCH/FP Extension Project, the
Urban Volunteers and Administrative Services:

— A new transformer was purchased and installed
in & service building, to supply power to the
new hospital;

— An IBM 4331 main frame computer was pur-
chased with funds from Canadian CIDA; and.
field logistics and physical facilities were up-
graded to meet vaccine trial requirements.

The above cost $ 600,000, part of which came from
the capital replacement account.
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FINANCE

Total 1984 operating expenditures were U.S.
$7.469,874, up $1,528,480 from 1983. Major cost
increases resulted from

— The addition of scientific and adminjstrative staff,
costing $300,000;

— A local salary increase, retroactive to January
1983, amounting to $130,000:

— Additional local staff and direct operating ex-
penses for the Vaccine Field Trial and the
National Oral Rehydration Project. Total cost
$170,000;

-— National salary increases amounting to
$200,000;

— A service interest cost of $159,000, arising from
the Centre’s heavy reliance on overdraft faci-
lities to meet operating expenses;

— Depreciation allocations, which increased to
$334,000.

The Centre's total 1984 income was $7.633.000.
After deducting $781,000 in income restricted to
capital development, the 1984 total available operating
income, including an exchange gain of $12,000, was
$ 6,864,000. Total operating expenditure  was
$ 7,470,000, ‘eaving an operating deficit of $ 606,000.

During 1984 the trend towards donors providing
restricted project support continued, further reducing
the Centre’s flexibility in allocating funds. The accom-
panying figure lllustrates this decrease in the relative
amount of flexible funds over a five-year period.

RESERVE FUND

To meet this difficulty, the Centre, inits fund-raising
effont, has continued to press for flexible support. The
Reserve Fund is seen as a partial means of protecting
Centre initiatives, based on field realities which, in the
early research stages, might not interest donors.

Thus, in 1982 a Reserve Fund was established, to
provide temporary bridging funds and to generate
income to support the Centre’s programs. As of Decem-
ber 31,1984, the Reserve Fund balance was $ 841 ,630,
up $ 441,630 from 1983,
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PENSION/RETIREMENT FUND

The Centre now has two funds held in AIRCO, one
each for local, non-international level staff and for
international level staff. These are essentially “'sepa-
ration payments”funds, which are given staff members
when they leave the ICDDR,B.

These funds are fully vested, and every staff member
covered by the WHO pay scale is entitled to this sepa-
ration payment. The Centre contributes 14 percent
of a staff member's yearly salary to the fund, which
accumulates interest into the staff member's account.
Staff are required to contribute 7 percent.

ICDDR,B DONOR CONTRIBUTIONS,
OPERATING FUND
(MILLIONS OF US DOLLARS)

$ US Million
101
o Program Restricted 9.2

Core Funding
8 Unrestricted

1981 1982 1983 1984 1985

(Projected)



BALANCE SHEET AT DECEMBER 31, 1984

1984 1983
Notes
Fixed Assets/less daepreciation 2 3,875,751 3,614,402
Current Assets
Stock of stores and spates 3 765,735 655,512
Advances, deposits and prepayments 4 1,943,389 720,518
Cash and bank balanres 5 942,062 758,639
3.651,186 2,134,569
Less :
Current Liabilities
Bank overdraft 6 1,612,021 439,433
Current liabilities 7 1,669,164 2,193,188
3,281,185 2,632,621
Net Current Assets 370,001 (498,052)
US § 4,245,752 3,116,350
Represented by
Capital Development Fund 8 4,669,403 3,899,292
Operating Fund 9 (2,230,184) (1,182,942)
Reserve Fund 10 841,629 400,000
Employeas Retirement Fund 964,904 —
USs$ 4245752 3,116,350

NOTES FORM PART OF THE ACCOUNTS

Ditector Member
ICDDR.B Board of Trustees
\
o~ '
Deldno e Hoakite Sxasl e
Deloitte Haskins + Sells Ahmed Rez: & Co.
Chartered Accountants Chartered Accountants

Dhaka, April 04, 1985
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RECEIPTS AND EXPENDITURE ACCOUNT
FOR THE YEAR ENDED DECEMB

RECEIPTS

Contributions
Other receipts

Less : Transferred to Capital Development
Fund to the extent of capital contribution

Exchange gain/(loss)

EXPENDITURE

Personnel Services and Benefits
Supplies and Materials

Travel Expenses

Transportation of Materials

Rent, Communication and Utilities
Printing & Reproduction

Other Contractual Services
Depreciation

Surplus/ (Deficit)

Notes 1984

1 7,398,637

12 4,930,702
980,347

571,027

146,703

97,353

42,287

366,997

333,658

|

7,469,874

Us$ (605,613)

NOTES FORM PART OF THE ACCOUNTS

(OPERATING FUND)
ER 31, 1984

1983

5,276,212
113,005

5,389,217

277,424

5,941,394

|

(566,073)

|

SOURCES AND APPLICATION OF FUNDS AT DECEMBER 31, 1984

Source

Capital Development Fund Receipt
Decrease in Working Fund
Depreciation

Application

Additions to Fixed Assets (net)
Loss on sale of assets

Deficit as per Receipts and Expenditure Account

1984

781,003
96,851
329,830

US § 1,207,684

|

591,179
10,892
605,613

US $ 1,207,684

—

1983

589
688,671
277,423

|

966,684

400,611

566,073

|

966,684

———



(i)

(ii)

(iii)
(iv)

(v)

(vi}

(1)

(1)

(i}

(v}

NOTES TO THE ACCOUNTS DECEMBER 31, 1984

ACCOUNTING POLICIES

Roceipts and Expenditure Account and Balance Sheet of the Centre are maintained in the
manner as prescribed and approved by the Board of Trustees.

Fixed Assets have been accounted for at material cost up to August 1981. Since September
1981, incidental expenses, such as labour, freight, insurance etc. (excluding clearing charges) also
have been considered in arriving at the cost of fixed assets.

Stock of stores and spares have been accounted for at material cost only.

‘Receipts’ and ‘Expenditure’ of the Centre for the year ended December 31, 1984 have been
accounted for on ‘cash’ and ‘accrual’ bases respectively, as per past practice.

Depieciation on Fixed Assets have been charged during the year at rates varying from 2%
to 20% on a straightline method. No provision has been made in the accounts for deprecia-
tion up to December 31, 1982.

Accounts have been prepared on the basis of Historical Cost Convention, except to the extent
reflected in item 14 of ‘Notes to Accounts’.

FIXED ASSETS

The Centre has not maintained itemwise, locationwise and valuewise Fixed Assets Register.
it has also not taken any physical inventory of Fixed Assets at any time during the year,

All assets costing $50 or below have been charged to the Receipts and Expenditure Account.
The Centre maintained a separate register for such assets up to December 31, 1983 which has
not been updated since then,

4.10 acres and 0.51 acre of land situated at Mohakhali (Dhaka) and Matlab (Comilla) received
as donation from the Government of Bangladesh and a private party respectively, have not been
accounted for.

FIXED ASSETS

COST DEPRECIATION
Opeming  Addimon  Sale/ Chargo BALANCE
balance 1his Adjust- As on for the  Adjust- on
Capitat Development Fund on 1.1 84 year ment Total Rate 1184 year ment Total 31.1284
Land 66 758 — - 66758 — — — — — 66,758
Building 1,602,352 142,904 — 1,745,25C 2%, 32,047 34,905 — 66,952 1,678.304
Vehicles 283,079 131,430 15,051 399,458 20% 56,616 79.892 3,010 133.498 265960
Furmiture 297188 52,529 6.043 343,674 10 29719 34367 600 63.486 280,188
Equipments 1,538,403 250.734 2182 1,786,955 10%, 153,840 178.695 218 332,317 1,454,638
Books & Other Assets 104,046 11,932 — 115,978 5% 5,202 5.799 — 11,001 104,977
Capital Assets under
Installation — 24,926 — 24,926 — — - — — 24,926
UsS $ 3,891,826 614,455 23,276 4,483,006 — 277,424 333,658 3.828 607,254 3,875,754
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(v) Buildings include :
(a) An Amount of US $96,360 spent on the extension of the Institute of Public Healih, owned by the Government of Bangladesh
and at present panly accommodating the Centre. The new extension was mado for use by the ICDDR,B, with permission from
the Bangladesh Government

(b) Capnal Work in Progress, the cost of which is not separately ascerlainable

3. STOCK OF STORES AND SPARES

1984 1983

Capital Development Fund
Capital Assets 163,804 42,482

Operating Fund

Supply stores 439,844 449,649
Maintenance stores . 172,087 163,381
611,931 613,030
us $ 765,735 655,512

Drugs abandoned by the Government of Bangladesh amounting to US $ 31,731 have not yet
been written of,
4. ADVANCES, DEPOSITS AND PREPAYMENTS
Capital Development Fund
Advance against capital expenditure 308,394 376,049

Operating Fund

Advance against supplies 307,807 92,745

Advance against travelling and other expenses 317,104 60,527

Other advances 39,005 186,633

Deposits 6,175 4,564

670,091 344,469

Employees Retirement Fund

Deposit with American International Re-insurance Co. 964,904 —_
US $ 1,943,389 720,518

5. CASH AND BANK BALANCES

Cash at Banks

US $ Account

American Express International Banking Corporation, New York — 337,505

American Express International Banking Corporation, Reserve Account 20,820 299,214

American Express International Banking Corporation, Switzerland 4,776 401



American Express International Banking Corporation, Dhaka
American Express International Banking Corporation, Dhaka
— Reserve Fund Account

— Call Deposit

Janata Bank, Dhaka

Taka Account

Agrani Bank, BAF Branch, Dhaka

Agrani Bank, Head Office, Dhaka

Janata Bank, Dhaka

American Express International Banking Corporation, Dhaka
Agrani Bank, Matlab

Agrani Bank, Teknaf

Agrani Bank, Sirajgonj

Agrani Bank, Noapara

Agrani Bank, Chandpur

Agrani Bank, Mirjapur

UK £ Account
American Express International Banking Corporation, London

SFR Account

American Express International Banking Corporation, Switzerland

SR Account

Saudi American Bank
Cash in hand

BANK OVERDRAFT

US $ Account

American Express International Banking Corporation, New York

Taka Account

American Express International Banking Corporation, Dhaka

1984
12,031
16,809

804,000

1.275

us$ 859,711

43,046
32
1,723
9,077
5,236
60

567
35
346
476

us § 60,687

4,927

12,840

US$ 942062

438,443

1,173,578

Us$ 1.612,021

1983
55,978

3,138

696,236

35,990
32
3,366

419
329

40,135

8,800

12,888

480

758,539

439,433
439,433
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7.

10.

OTHER CURRENT LIABILITIES
Capital Development Fund
For building construction
Operating Fund

For supplies and materials

For expenses

Security and other deposits
Interest free loan (unsecured)

us ¢

CAPITAL DEVELOPMENT FUND

Balance at 1 January, 1984

Add : Transferred during the year from Receipts and
Expenditure Account
Transferred from Operating Fund

Less : Loss on sale of assets

uss$

OPERATING FUND

Balance at 1 January, 1984
Surplus/(Deficit) for the year ended December 31, 1984

Less : Traﬁsfer of Fixed Assets to Capital Development Fund
Transfer to Reserve Fund

us$

RESERVFE FUND

Balance at 1 January, 1984
Add : Transferred from Operating Fund

us §

1984

56,194

441,629

|

441,629

(2,230,184)

400,000
441,629

841,625

1983

397,700

117,182
461,178
31,048
i,186,080

1,795,488

2,193,188

1,817,893

589
2,080,810

3,899,292

3,899,292

|

1,763,941
(566,073)

1,197,868

2,080,810
300,000

2,380,810

I

(1,182,942)

100,000
300,000

400,000




11. CONTRIBUTIONS 1984
Unrestricted
Australian Government 161,078
Bangladesh Government 32,760
Swedish Government 207,280

M Japan Government 240,000
Kingdom of Saudi Arabia 100,000
USAID-Washington 1,898,000
Switzerland Government 324,271
UK Government 168,516

Belgian Government
Privaie Contributions

Us$ 3.131,905

Restricted
AG Program 280,000
Aga Khan Foundation —
French Government 49,220
UNFPA (United Nation's Fund for Population

Activities through Bangladesh Government) 26,000
UNFPA (United Nation’s Fund for Population

Activities) DSS/Matlab. 16,400
International Development Research Centre (IDRC), Canada 58,610
Canadian International Development Agency (CIDA) 1,407,016
UNICEF 451,244
Bangladesh-German (FRG) Technical Cooperation —_—
Belgian Administration for Development Cooperation (BADC) 7,906
WHO (World Health Organization) . 349,567
Swedish Agency for Research and Cooperation (SAREC) 36,579
Ford Foundation 256,900
USAID/Dhaka 665,672
USAID/Jakarta 60,817
USAID/Manila 14,241
USAID/NIROG Project 12,603
UN University, Japan 5,787
The Population Council 27,167
UNDP/Water Embankment Project —_—
Saudi Arabia 485,614
Roche Far East Rescarch Foundation 5,000
Netherland Government (MAT) —
The Johns Hopkins University 9,224
IBRD-Handpump Project 41,162
Princeton University 5,493
Miscellaneous Contributions 4,510

Us$ 4,266,732

Erratum: The Japan Government's contribution is "
not "unrestricted."

restricted,"

1983

162,589
34,440
200,000
100,000
2,217,000
576,545
178,308
74,766

14,000

3,657,648

70,000
39,038
44,371

88,150

394,270
62,666

50,000

286,336
38,733
50,000

326,479

912

11,397
62,067
35,000

6,300
13,255
131,218
1,067

1,711,249
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13.

14,

15,

16.

17.

1984 1983
Contribution in kind

UNFPA — 6,709
Miscellaneous — 606
—_— _—

Us$ 7398637 5,276,212

_— T

Grants by way of various servicey rendered by the donor agencies to the Centre have not been
considered in the accounts,

PERSONNEL SERVICES AND BENEFITS

Expenditure on the above account include :

(a) An amount of US $ 35,088 (1983 Us ¢ 37.950) paid as honorarium to the members of the
Board of Trustees.

(b) Retirement Fund contribution amounting to US $ 37,094 in respect of prior period.

RETIREMENT LIABILITY

Retirement liability to the extent of US $ 158,900 (approx.) has not been provided forin the accounts,
in respect of -

(i) ICDDR.,B Employees not covered by WHO Scaie — Us $ 26,700.
(ii) Interest on Retirement Fund till 31.3.1984 . — Us § 108,900,
(iii) Internatioral Level Staff during . eir services in iCDDR,B local pay scale — Us ¢ 23,300.

CURRENCY TRANSLATION

Rates of exchange used for the translation of various currencies for the purpose of accounts as
at December 31, 1984 are as follows :

Rates used for the conversion of quarterly
transactions in US §

Currency 1st. Qtr. 2nd. Qtr.  3rd. Qtr, 4th. Qtr.
Tk. 1.00 0.040 0.040 0.040 0.039
UK 1.00 1.409 1.403 1.359 1.207
SFR 1.00 0.446 0.44¢6 0431 0.397
SR 1.00 —_ 0.284 — —

The effect of year end exchange rates of different currencies in US Dollar has not been ascertained and
Consequently not accounted for as in previous years,

CONTINGENT LIABILITIES

Prior years’ tax on expatriates salaries amounting to US $ 110,000.

CAPITAL COMMITMENT

In the opinion of the management, the amount is considered to be US $ 200,000 (Approx).

Previous year's figures have been rearanged and regrouped wherever found necessary,



AUDITORS’ REPORT
TO THE BOARD OF TRUSTEES OF THE INTERNATIONAL CENTRE FOR
DIARRHOEAL DISEASE RESEARCH, BANGLADESH

We have audited the Balance Sheet of the International Centre for Diarrhoeal Disease Research,
Bangladesh as of December 31, 1984, and the relative Receipts and Expenditure Account for the
year ended on that date, which are in agreement with the books and records maintained by the
Centre and produced to us. Our examinations were made in accordance with generally accepted
auditing standards and, accordingly, included such tests of the accounting records and such
other auditing procedures as we considered necessary in the circumstances.

In our opinion, and to the best of our information and according to the explanations given
to us, the Balance Sheet and the Receipts and Expenditure Account, subject to item Nos. 3,
13 and 14 of the 'notes to accounts’ attached thereto, give respectively, a true and fair view
of the state of affairs of the Centre as of December 31, 1984 and the results of its operations
for the year then ended.

LA )
P Loty Haalkus ¥ o pd
DELOITTE HASKINS + SELLS AHMED REZA & CO.
CHARTERED ACCOUNTANTS CHARTERED ACCOUNTANTS

Dhaka, April 04, 1985



PUBLICATIONS DURING 1984

INTERNAL PUBL!CATIONS SERIES :

Annual Report
ICDDR,B Annual Report 1983. May 1984. 63 p.
Scientific Report

60 Alam N, Alam S, Patwari Y, Munshi MH, Rahaman
MM, Aziz KMS, Rahman M. Demographic Sur-
veillance System - Teknaf. v. 1. Census (1975),
vital events and migrution, 1976-1978. Mar 1984,
37 p.

61 Alam N, Catwari Y, Alam S, Rahman M, Munshi
MH, Aziz KMS, Rahaman MM. Demographic Sur-
villance System - Teknaf. v. 2. Vital events and
migration, 1979-1981. Mar 1984. 22 p.

62 Shaikh K, Mostafa G, Sarder AM, Woijtyniak B.
Demographic Surveillance System - Matlab. v. 12,
Vital events and migration - Tables, 1982, Aug
1984, 61 p.

Special Publication

12 Manual on treatment and prevention of diarrhoea
(Bengali). 1st ed. Jun 1984, 17 p.

Manual on treatment and prevention of diarrhoea
(English). 1st ed. Dec 1984. 17 p.

Journal

Journal of Diarrhoeal Diseases Research.v. 2, nos. 1-4,
1984.

Newsletter

Glimpse. v. 6, nos. 1-6, Jan-Dec. 1984,

ORIGINAL SCIENTIFIC PAPERS :

Ahmad K, Jahan K, Huq I. Decontamination of drink-
ing water by alum for the preparation of oral
rehydration solution. Food Nutr Buil 1984 Jun;6
(2):54-7+

Ahmed A, Aziz KMS, Rahaman MM. Circulating anti-
somatic antibody response in Shiga dysentery &
IgM & 1gG activities after 2-mercaptoethanol
treatment. Indian J Med Res 1984 Feb:79:163-70.

Alam AN, Chowdhury AAKM, Kabir IAKM, Sarker SA,
Rahaman MM. Association of pneumonia with
undernutrition and shigellosis. Indian Pediatr 1984
Aug;21(8):609-13

Ali MA, Wahed MA. Preparation and quality control
of hand-packaged oral rehydration salt sachets.
J Diar Dis Res 1984 Sep;2(3):162-7

Baqui AH, Yunus M, Zaman K. Community-operated
treatment centres prevented many cholera deaths.
J Diar Dis Res 1984 Jun;2(2):92-8

Becker S. Les variations saisonnieres des naissances
au Bangladesh rural (The cause of the seasonal
trend in births in rural Bangladesh). Population
1984 Mar-Apr;39(2):765-79

Bhatia S, Kim YJ. Oral contraception in Bangladesh,
Stud Fam Plann 1984 Sep-0ct;15(5):233-41

Black RE, Brown KH, Becker S. Malnutrition is a
determining factor in diarrheal duration, but not
incidence, among young children in a longitudinal
study in rura! Bangladesh. Am J Clin Nutr 1984
Jan;39(1):87-94

Black RE, Brown KH, Becker S. Effects of diarrhea
associated with specific enteropathogens on the
growth of children in rural Bangladesh. Pediatrics
1984 Jun;73(6):799-805

Black RE, Merson MH, Eusof A, Hug |, Pollard R.
Nutritional status, body size and severity of diar-
rhoea associated with rotavirus or enterotoxigenic
Escherichia coli J Trop Med Hyg 1984 Apr,87
(2):83-9

Butler T, Islam M, Islam MR, Azad AK, Hug M!, Speel-
man P, Roy SK. Isolation of Yersinia enterocolitica
and Y intermedia from fatal cases of diarhoca!
illness in Bangladesh. Trans R Soc Trop Med Hyg
1984,78(4):449.50

} Collaborative work.
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*Not listed in earlier annual reports,



Butler TC, Islam MR, Bardhan PK. The leukemoid
reaction in shigellosis. Am J Dis Child 1984 Feb;
138(2):162-5

Cook WL, Wachsmuth K, Johnson SR, Birkness KA,
Samadi AR. Persistence of plasmids, cholera toxin
genes, and prophage DNA in classical Vibro
cholerae 01. Infect Immun 1984 Jul;45(1):222-6

Faruque ASG, Eusof A, Rahman ASMM, Zaman K.
Study of makestuft hospital during cholera out-
break. Bangladesh Med Res Counc Bull 1984 Dac;
10(2) 45-52

Glass RI, Alim ARMA, Eusof A, Snyder JD, Jusuf B,
Anwar S, Bakri Z, Helmi C, Winardi B. Cholera in
Indonesia  epide miologic studies of transnussion
in Aceh Province. Am J Trop Med Hyg 1984 Sep.
33(5) 933-9

slass Rl Holmgren J. Khan MR, Hossain KMB,
Hug M!, Greenough WB, 1ll. A randomized, con-
trolled tnal of the toxin-blocking effects of B sub-
unit in family members of patients with cholera.
J Infect Dis 1984 Apr;149(4):495-5C0

Glass RIM. Epidemiologic studies of cholera in rural
Bangladesh. Goteborg University of Goteborg,
1984. 187 p.

Huq A, West PA, Small EB, Huq M|, Colwell RR. Influ-
ence of water temperature, salinity, and pH on
survival and growth of toxigenic Vihrio cholerae
serovar 01 associated with live copepods in labora-
tory microcosms. Appl Environ Microbiol 1984
Aug:48(2)420-4.

Huq M1, Glass RIM, Alim ARMA, Haider K, Samadi AR.
Studies on multiply antibiotic-resistant  Vihrio
cholerse 01 (MARVCc) biotype El Tor isolated from
patients with gastroenteritis. Asian Med J 1984
Aug;27(8):519-28

Islam MR, Bardhan PK. A comparison of oral solutions
from common salt and crude sugar {molasses)
with and without bicarbonate in severe pediatric
diarrthoea. Asian Med J 1984 Apr;27(4):243-9

Isiam MR, Ahmed SM. Oral rehydration solution with-
out bicarbonate. Arch Dis Child 1984 Nov;59(11):
1072-5

Islam MR, Samadi AR, Ahmed SM, Bardhan PK, Ali A.
Oral rehydration therapy efficacy of sodium citrate
equals to sodium bicarbonate for correction of
acidosis in diarrhoea. Gut 1384 Aug;25(8):900-04

Kabir I, Rahaman MM, Ahmed SM, Akhter SQ, Butler T.
Comparative efficacies of pivmecillinam and ampi-
cillin in acute shigellosis. Antimicrob  Agents
Chemother 1984 May;25(5):643-5

Kabir M, Karim A. Nutiitiona! status and age at secon-
dary stesility in rural Bangladesh. Food Nutr Bull
1984 Sep;6(3):40-43 1

Kabir S, Ahmed N, Ali S Neuraminidase production
by  Vibrio cholerae 01 and other diarrheagenic
bacteria Infect Immun 1984 Jun;44(3):747-9

Khan MU. Breastfeeding, growth and diarrhoea in
rural Bangladesh children. Hum Nutr: Clin Nutr
Mar;38C(2):113-9

Khan MU, Shahidullah M, Ahmed WU, Barua DK,
Begum T, Putification D, Rahman N. Changes in
the trend of shigellosis in Dhaka: family study on
secondary infection, clinical manifestation and
sensitivity pattern” 1980. Trans R Soc Trop Med
Hyg 1984,78(2)151-6

Khan MU, Haque ME, Khan MR. Nutritional ocular
diseases and their association with diarrhoea in
Matlab, Bangladesh. Br J Nutr 1984 Jul;52(1):1-9

Khan M. Presence of vibrios in surface water and their
relation with chalera in a community. Trop Geogr
Med 1984.36(4) 335-40

Khan MU, Samadi AR, Hug MI, Yunus M, Eusof A.
Simuitaneous classical and El Tor cholerain Bangla-
desh, J Diar Dis Res 1984 Mar;2(1):13-8

Koster FT, Boonpucknavig V, Sujaho S, Gilman RH,
Rahaman MM. Renal histopathology in the hemo-
lytic-uremic syndrome following shigellosis. Clin
Nephrol 1984 Feb;21(2):126-33

Molla AM, Gyr K, Bardhan PK, Molla A. Effect of intra-
venous somatostatin on stool output in diarrhea
due to Vibrio cholerae.  Gastroenterclogy 1984
Oct;87(4):845-7

Phillips JF, Simmons R, Simmons G , Yunus M.
Transferring health and famil' planning service
innovations to the public sector: an experiment
in organization development in Bangladesh. Stud
Fam Fiann 1984 Mar-Apr:15(2).62-73

Rahman ASMH, Sanyal SC. Excreton pattern of
Cryptosporidium oocysts in natural infection in
calves. Indian J Med Microbiol 1984 Oct;2(4):
259-62
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Rahim Z, Sanyal SC, Aziz KMS, Hugq MI, Chowdhury
AA. |solation of enterotoxigenic hemolytic, and
antibiotic resistant Aeromonas hydrophila strains
from infected fish in Bangladesh. App! Environ
Microbiol 1984 Qct;48(4):865-7

Rizvi N, Khan AD, Zsitlin MF. An interactive dietary
assessment method for use in rural Bangladesh.
Part Il. Evaluation. Ecol Food Nutr 1984 Dec;15(4):
315-21

Roychaudhury A, Agarwal RK, Sanyal SC. Entero-
pathogenicity of  Klebsiella-pneumoniae  strains
isolated from stools of diarrhoeal patients and
other clinical specimens — an experimental study.
Zentralbl Bakteriol Mikrobio| Hyg 1984 Oct1;258(1):
94-103

Roy SK, Rabbani GH, Black RE. Oraj rehydration solu-
tion safely used in breast-fed children without
additional water. J Trop Med Hyg 1984 Feb;87(1):
11-13

Sanyal SC, Islam KMN, Neogy PKB, Islam M, Speelman
P, Hug MI. Campylobacter Jejuni diarrhea mode!
in infant chickens. Infect Immun 1984 Mar;43(3):
931-6

Sanyal SC, Huq M!, Neogy PKB, Alam K, Kabir MI,
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