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Dr. William B. Greenough I/, DIRECTOR

Building on a growing body of knowledge and past successes, ICDDR,B researchers in 1982 sigri-
ficantly broadened the world's svientitic understanding of di: rrhoeal disease realities — in a series ol
discoveries and insights that already are infleencing the diagnosis, treatment and prevention of diar-
rhoeal diseases, and that have set the stage for future Centre research.

Maintannng the rigorous standards and hard work that have placed the Centre at the forefront of diar-
rheeal disease research. the ICDDR.B’s five research working groups made several important and/or
mtriguing "ndings i 1932. The highlights

A promising, new oral rehydration solutios, (ORS) has been developed and is being field-tested.
The new tl:erapy substitutes rice or other cereals for sugar or glucose — thereby not only replacing crucial
body fluids and salts lost during severe diarrhoea, but maintaining and improving nutrition. Moreover,
the new ORS leads (o iess vcimiting and lower fluid requirements in severe cholera patients.

"Alarge-scale fieid trial has shown that home use of ORS brought some reduction in diarrhoea-caused
hospitalization - and that use of a simple, homemade salt/sugar/water solution leads to significantly
better-nourisned children, than does use of pre-packaged ORS or no ORS.

‘Mother's mitk has been shown to prevent cholera in nursing babies, due to its antibody content against
cholera toxin and perhaps against components of other disease-causing organisms as well.

‘In a fascinating, important discovery, Centre scientists detected a unique phenomenon during a
severe cholera outhreak. Nearly a decade after it had been replaced by another strain and had disappeared
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from Bangladesh, a virulent cholera bacteria, named "classical.” resurfaced with a vengeance - replac-
ing its predecessor, "El Tor,”" at least temporarily. The event raises critical questions about the cholera
bacteria’s ability to change and what this may mean to the worldwide struggle to control/ cholera.

“Two groups of previously known bacteria — Aeromonas hydrophilia and Plesiomonas shigel-
loides - were lound to he important pathogens in Bangladesh, apparently accounting for about two
percent of pieviously undiagnosable diarrhoeal incidents.

*Yersima intermedia.  a bacteria not known to cause diarrhoea in other countries, was detected
for the first time in Bangladesh, in autopsied diarrhoeal patients. This hacteria may be dangerous. For
other yersinia are “invasive™ bacteria that burrow intc, and perhaps through, the intestinal walls —
sometimes gettng into the lymph nodes and hence into the bloodstream, where they may cause infec-
tron and death.

Vitamin A-caused blindness is a serious health problem in developing countries — and experience
suggests that most such blindness is associated with diarrhoea. Seekiny co learn whether vitamin A
absorption 1s impaired during acute diarrhoea, the researchers found that oral vitamin A supplements
do reach the bloodstream. The conclusion: prompt vitamin A administration during diarrhoea would
prevent nutrition-caused blindness.

"Advances were made in attempts to develop a successful cholera vaccine. Significant work is conti-
g that may lead to immunity provided by a “live” bacterial vaccine or by antibodies "manufactured’
by a human mother or & cow and made available in “colostrum,” the milk produced the first few days
after giving birth.

“Thanks to the tremendous research value of its unique vlatlab Demographic Surveillarice System ~
the most compreliensive developing country profile of its kind — the Centre's DSS has teen chosen as
one of five areas of the world where extensive mortality studies will be done. The selection was made
by the U.N. Population Division and the WHO Global Epidemiological Surveillance and Health Situa-
trion Assessment section.

Among other things, such findings dictate the quality of research articles that can be offered for publi-
catron in refereed scientific journals wor!dwide. And while numbers do not attest to quality and are only
one index of productivity, I am happy to report a steady improvement in successful presentation of our
screntists  work. Thus, in 1982, 60 articles, editorials and related bapers were published in refereed jour-
nals and 16 book chapters and conference papers came out, compared to 42 and 22 in 1981,

"Moreover, we improved our internal publication brocess, targeting on significant work and up-
grading the quality of our reports to the level of full publications. Also, in a major innovation supported
by IDRC of Canada, we established DISC — The International Diarrhoeal Disease Information Service
and Documentation Centre. The aim “to help diarrhoeal disease researchers, expecially in Asia, have ready
access to all available pertinent material. As part of DISC, the Centre begar publishing in May 71983
a quarterly "Journal of Diarrhoeal Diseases Research,” containing original papers, and a comprehen-
sive bibliography of available research papers.

At the same time, research founded on sound technology resulted from physical improvements in
our facilities and equipment that, in turn, will enhance our research efforts in 1983 and beyond. We be-
lieve that the most common causes of deatl: and disability deserve the best efforts, both technological
and mntellectual



The new North Wing of our hospital was completed, and on November 28, patients were moved from
the temporary tin shed to a moder, nroper treatment facility. This event occurred exactly 20 years to
the day from the time the first patient was admitted to the old Cholera Research Laboratory. The space
vacated will allow expansion of the Library, Publication and C omputer facilities, and will provide brea-
thing space for other overcrowded activities.

The Computer now operates round-the-clock. Still, so extensive and intensive have our research
and administrative activities become, that our computation needs no longer are being met. We urgently
need a more flexible, powerful computer sys‘em - so that we can truly take advantage of the wealth of
information increasinglv becoming available from such areas as the Matlab and Teknaf DSS, as well
as rrom clinical research and epidemiology.

Likewise, our microbiology laboratories must be thoroughly renovated and reequipped, if we are
to maintain our ability to discover causative diarrhoeal agents, and to develop field-adapted methods
to learn how such agents spread.

We believe the reason we have made useful contributions is that the ICDDR.8’s most important prio-
rity has bees to moke certain all work strives for the highest quality, while acaressing critical issues. This
oftenis difficult in the setting of epidemiciliness in a developing country, but, at the same time, the oppor-
tunities for discovery are far greater.

Beyond this, the single most important irifluence on what we choose to study relates to whether the
answers will help solve the diarrhoeal disease and related problems that plague the people of our host
country. For not only do we have a special commitment o Bangladesh, but the critical health issues we
fave here and many of the solutions we can provide are directly applicable throughout the developing
world.

Moreover, we think we can be proud of the fact that ICDDR,B personnel strive to use the best avail-
able expertise and current technology to solve diarrhoea-related broblems. To do so, we follow the simple
dictum of Dr. John Rohde, one of our alumuii, to “Take science where the diarrhoea is.”

By sodoing ourresearcti is strengthened. For not only must our scientists keep up with current research
intheir own disciplines, but they are prevented from falling into the too-easy trap of doing only isolated,
bio-medical, disease-oriented studies. Given our approach, all our scientists study diarrhoea in its over-
all economic, health and socio-cultural matrix.

Such broad-based studies would be difficult at hest without our Matlab and Teknal field areas. For,
as we learn time and again, some of the most effective diarrhoeal disease cycle interventions require
far more tl.an doctors, medicines and hospitals. Thus, we have tried to design the Centre so that as mar:y

PRECISE, PATIENT, lighly  skilled microscopy lies al the heart of ICODR,B research eflorts, led by
Malizuddin Ahmed, semor research officer, clincal pathology.




disciplines cooperate on as many problems as possible As part of a major effort to do so we have hro-
adened the scope of our Matlab data base and updated our crucial census and demographic data

At t/e same tune, at the request of the Bangladesh Government we are preparing to transter to four
other areas ol the country some ol the more successful aspects of the Matlab maternal-child health
fammuly plarung project. This is perhaps one of our proadest accomplishments, for 1t means we are ful-
fileng what Bas heen a major goal of both the ICDDR R and its predecessor Cholera Research Labora-
tory that of providing the best possible health services to the people who make our research possible

1962 the ICDDR.B expanded the year-old Urban Volunteers Program, wherem poor, illiteriate
arid semi-inerate sioni women are taaght to work as diarrhoeal disease volunteers i ther 0w conmir-
tties Working ao 11 Dhaka slums m 1982, 158 volunteers treated about 1,500 patients o month, hy
ddlmzistenng ORS to mild and moderately dehydrated patients Severe cases were referred to the hospi-
1l At as belreved that, partly due to these women's efforts, patient wisits to the Centre's Dhaka Treatment
facdity veent lrom 78822 in 1981 to 73.924 1 1982 Also, thanks to improved patient care, deaths at
the hosputai dropped from 401 the previous year to 323 in 1982

Inareiated atiempt i 1982 to hetter serve the people of Bangladesh, the Centre soughtto more elfe:; -
tevely tultiil ore of its mandates: that of strengthermng the abilities and facilities of Banaladeshi national
research nd health institutions. and making sure ICDDR,B activities never detiact from or weaken
iocal researclr ard service Accordimngly, the Centre established Progect Coordinating Committee, to
encoarage the types of cooperation with Bangladesh mstitutions that will improve national research
ellorts for the people of Bangladesh

Parthy with such a goal in nind, we vigorously expanded and improved our trunmg efforts. which
had beer almost ol 1 1979 Thus, vee traimed more than 1,000 public health otficials and medical per-
sonpel mostly from Bangladesh and other developing countries  in technical and research aspects
ol duirrhoeal disease prevention, diagnosis, treatment and ¢ ure. Furthermore., as a collaborating centre
1 the WHO Control Progiamme for Diarrhoeal Diseases, the ICDDR.B conducted three, 12-14 day
miter-reqronal troming couarses attended by a total of 51 doctors and microhiologists from 12 Asian na-
frons, as well as from Sudan and Turkey

Among its other traminiy activities, the Centre ran 33 weekly lectures by eminent scientists from the
ICDDR.B and abroad and collaborated in short-term consultancies with several countries.

Finnally, v ats first major imternational outreach effort, the Centre hegan getting involved in major pro-
jects inother developing countries. First, an (CODR.B team spent two months in Aceh, Indonesia,
helpiag government health workers establish a system for identifying and controlling cholera epide-
mics Second, the Centre and the Kingdom of Saudi Arabia finatized a technical colfaboration agree-
ment, whereby the ICDDR,B will help set up a centre for clinical, laboratory and field activities aimed
at diaynosing and treating drarrhoeal diseases. Finally, cooperating with Kenya, an [CDDR,B team com-
pared the types of rotavirus existing there with those in Dhaka, and, at the request of the Chinese Go-
vernment, another team visited there to deline possible areas of cooperation.

Turning our eyes to the future as we enter year four of our five-year plan, we are carefully exarnining the
fnidings and sugyestions of i« 7- member External Scientitic Review Committee that performed in 1982
the lirst of what will be bi-annual critiques of the Centre. and the subsequent suggestions of the ICODR, B
Board of Trustees, who conducted their own in-depth review using the external reviewers’ comments.
Their invaluable recommendations provide a platform for formulation of a new Five-Year Plan.
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Finally, while extensive planiing for the future lies ahead, the broad outlines of what the ICODR.B
needs to better fulfill its mandate alreacly are in view Thus, adhering io some of our more crucial require-
ments, we must.

‘Continue upgrading our microbiology, immunology and epidemiology, to ensure our capacity to
test the effectiveness of a new yeneration ol oral vaccines and other interventions against diarrhoeal
diseases

“Imprrove our capacity for operational health services research, to permit valid tudgments of effec-
tiveness when technically proven mnterventions enter the ealth care systems of developing countries.

‘Pursue the path opened by observations on cereal-based ORS, to assure early and wide applica-
tion of this least costly, most effective home-based therapy

“Further explore sampling and surveillance methodology applicable to developing country settings.

‘Focus our training efforts on improving the research capacity of participant countries as they seek
solutions to thewr problems with diarrhoeal diseases.

“Give attention to the complications of diarrhoea, especially respiratory infections which now cause
the majority of deaths in treated diarrhoea patients.

“Seek further ways to improve nutrition in those attacked by diarrhoea, by learning more about the
basic interaction between diarrhoea-causing organisms and digestive system functions.
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PATHOGENESIS & THERAPY

The overriding concern of this group is to
gain a better understanding of the mechanisms
(pathogenesis) whereby diverse organisms
produce infections leading to diarrhoea; and
to use such knowledge to devise effective pre-
ventives and treatments.

To comprehend the implications of these
efforts three things must be clear: the relative
importance of various disease-causing bacte-
ria, viruses and parasites; the fact that there are
two classes of diarrhoea — dysentery and watery
diarrhoea; and the fact that diarrhoeal agents
cause one of three types of disease : invasive,

non-invasive or secretory, and something in-
between.

While dozens of diarrhoeal disease agents
exist in all countries, some are especially pre-
valent and damaging, particularly in poor, deve-
loping nations.

In Bangladesh and most Third World coun-
tries, four of the major diarrhoeal agents include
three bacteria: Vibrio cholerae, E. coli and
Shigella, and a virus called rotavirus. Also im-
portant are another bacterium, Campylobacter,
and two protozoa that cause the diarrhoea




illnesses amebiasis and giardiasis. Moreover,
a virus called the Norwalk agent is becoming
increasingly recognized as an important diarr
hoeal agent; as is Salmonella, an important
diarrhoea- causing bacterium in developed
countries that gains significance in developing
countries as they get richer.

Finally. other, rarer infectious agents in-
creasingly are being detected, such as Vibrio
parahaemolyticus, the NAG group, Aeromonas
and Plesiomonas.

Some of these diarrhcea agents. most notably
a group belonging to the dysentery variety, are
“invasive” organisms: they penetrate the in-
testinal lining. where they do considerable
damage. which leads to blood and mucous in
the stool - or dysentery diarrhoea.

Other wiarrhoeal agents. such as various
strains of cholera and £. co/jare "non-invasive’"

Pathogenesis

The mam emphasis m 1982 was to learn more about
the disease mechamsms of such ‘invasive” diarrhoeal
diseases as shigellosis. amebiasis and other fonns ol
dysentery  for the bacteria that cause these disenses
are amony the most dangerous of the “enteric” (intes
tinal) pathogens.

For example. in one sutopsy study of 50 diarrhoeal
disease vicums ICDDR B researchers found in 1982
that Sugelia and £ histolytica were the most common
pathogens refated to the fatalities. followed by Carn-
pylobacter and V cholerae.

Additionally. the autopsies showed two othe
mportant things. First. a bacteria, Yersinia intemmedia,
not known to cause diarrhoea but possibly dangerous
was detected for the first time in Bangladesh. And
second, most of the fatal diarrhoea- related cases were
complicated by non-intestinal diseases, including
preumonia. septicenia. hypoglycemia. Reye's syn-
drome. and necrotic enteritis following circulatory
fanlure. More about these two findings later.
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they produce toxins or poisons. These do not
destroy the intestinal lining, but cause fluid
production which, in turn, leads to the second
type of dia:thoea : a watery one with no blood
Or mucous.

One more point is crucial. No matter which
agent causes it, diarrhoea’s first threat to
humans is that it dehydratas the body. depriving
cells of essential fluids and minerals. Severe -
dehydration ultimately causes death from
shock. This is easily prevented by ORS,
except in the most severe cholera patients.

With this background. we now can turn to
the research of the Pathogenesis and Therapy
Working Group. comprised of seven scientists
with doctorates in medicine, who are engaged
in clinical research into diarthoeal diseases.
Their sub-specialty interests include infectious
diseases, gastroenterology, pediatrics and com-
munity medicine.

Shigellosis

Turning to one of their major research projects,
PTWG scientists locused on invasive shigellosis. For
while extensive research has been done and much is
known about the disease mechanism of non-invasive
V' cholerae, little 1s known about such an important
mvasive Iintestinal agent as Shigefla

What is known s that Shiigella primarily affects
the colon. And while it's suspected that the bacteria
interfere with the colon’s ability to absorb water, this
remains to be proven.

In work continuing in 1983 PTWG scientists began
the first major study of colonic dysfunction in shi-
gellosis. Their work has been greatly enhanced by
fiberoptic endoscopes donated by the Japanese Go-
vernment. The instrument is a very sophisticated
medical periscope. It consists of a long. flexible tube
which bends back and forth, allowing a powerful
hght beam to illuminate a major part of the intestines,
and transmit images back to the operator's eye.



Researchers thus can visualize the approximately
three feet of the small intestines up to the appendix
thereby secing the precise location of ulcerations. One
Iinding” the extent and seventy of aleerations depend
on the duration of shigellosis

Simultaneously the scientists have been studying
the colon’s function. by using dyes and sampling
colonie fluids. By understanding colonic function and
the nature and extent of the disease, the scientists
ultimately hope to leam how to better treat shigellosis

Shugellosis Complications

In relatid work the PTWG esearchens studied
an often fatal shugetlosis complication. hemolyue
uremic syndrome " The disease affects many children
under age fouwr. who lave a severe form of shigellosis
and who are malhounshed. The complication oceurs
late m the disease. as the dysentery seems to be impro
ving. Red blood cells in the kidney are destroyed. fibrous
clots form my kidney blood vessels  leading to acute
anemua and kidney falure

Seekig to learn what host factors contibute to
development of the disease, the researchers producedd
the kidney syndrome n rabbits injected with a Shigella
bactena extract. This work 1s continuing.

DISEASES MECHANISMS must he
be developed  Aninnal  tests are

DIARRHOEAL

treaqtments  can

heen cited as one of the world's tinest

cricial,

Yersinsia's Importance

As for the newly discovered Yersinfa intermedia,
PTWG researchers. collaborating with their colleagues
mn the Disease Transnussion Group. began studies in
1982 that were continuing n 1983. For while Yersinia
mtenniedia 1s 0ot a known diarrhoeal agent. another
type of Yersina does cause diarrhoea in other count-
nes. Any yersinig may be dangerous, for one of two
rCasons

Fist Yersinia s an “invasive” bactena that some-
gets o lymph nodes and hence into the
bloodstream. where 1t can cause severe abdominal
pam and fever. mimicking appendicitis. This may lead
to unnecessary appendectomies, particularly danger-
ous in developing countries, where surgical facilities
often are mnadequate.

[TARTERS

The second concemn about Yersinia is thatin the two
cases from which it was isolated in Bangladesh, Yer-
simia was found along with fatal pneumonia and fatal
sepsis, or blood poisoning. One of the things now being
Iooked at 1s what possible connection is there between
Yersimia and other disease killers. This is an important
question...directly related to another PTWG research
effort. and the other interesting finding in the 50 autop
sies mentioned earlier

understood  before  successful  vaccines  and  other
and the ICDDR.B's Animal Laboratory has




Parenteral Diarrhoea

For diarrhoeal ilinesses often co-evist with other
thseases; and which came first is urknown. The ans
wer may be important. For there's a possibiity that
when a severe disease exists outside the ntestine a
spilf-over effect occurs. This would he “parenteral
diarrhoea” occurnng  outside the intesting  and
somehow causing a problem in the intestine leading
o diarthoea

This relates back 1o the fact that. for asmany as one
third of severe dianhoea patients no ntestinal patho
gen can be detected m the stool PTWG scientists
speculate that. while a majonty of such cases are cau-
sed by Intestnal agents some of those cases in which
another major discase s seen may  be examples of
parenteral dianthocea

Butthat'snottheendof thestory. Forarelated disease
mechanism mav be mvolved i some serious diarrhoea
cases where a pathogen has been found. which leads
us to arelated aree of PTWG researsh.

Relation to Other Disvases

IN 1983 PTWG 1esearchers will continue studving
possible relationships betw cen such dangerous intest
nat pathogens as Shigeila, and such often fatal diseases
as pneumonia ahver disorder and necrotic enteritis
For in previous autonsies of victims of Shiqella and
some other invasive: diarrhoeas the researchers found
severe lung and liver damage.

Because severe diarrhoeal and other types of disea
ses often co-exist. 1t's quite possible, the scientists say.
that a severe invasive diarrhoeal infection predispo-
ses patients to pneumoma  or the other way around.

Typhoid Connection

In another study continuing in 1983 PTWG scientists
are doing the first systematic research into the diarr-
hoeal complications of typhord fever. While as many
as one-third of typhoid patients have diarrhoeal com-
plications. tvphoid has not been widely considered a
diarrhoeal disease. However. experience in many
developing countries shows that, especially in child
hood typhoid, diarrhoea can be dangerous.

Thus far. the scientists have learned that for most
typhoid patients with aiarrhoea, the stcol shows a
type of diarrhoea somewhere between invasive and
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ORAL REHYDRATION THERAPY (ORT) has heen
cited by the WHO and UNICEF as a major advance
m Third World health treatments.

non-invasive -thus having some blood and mucous,
as well as being watery.

Therapy

Improved ORS

Alsu in 1983, researchers will study the possibility
of further improving ORT solutions by substituting
citrate salts for bicarbonates. The reason: in some deve-
loping countries citrate salts, which are alkaline, are
more available than bicarbonates; and citrates may
be more stable when placed in ORS packets,



Antibiotic Resistance

To deal with the problem of fluid fosses in diarrhoea.
espectally cholera, that exceed the rate at which ORS
can be taken. PTWG scientists continued their pio
nearing efforts to perfect an adjunctive therapy: the
use of anti-secretory druys. Having shown in 1979
that an ant-secietory medicine. “chlorpromazing,”
is eifective in cholera. the most severe of the secretory
or non-invasive diarrhoeas. the researchers began
testing in 1982 three sinilar drugs.

One of these they found effective: nicotinic acid
a B vitanun

However. more evaluation is needed of such drugs
as well as of othenr strategies. before use of anti-secre
tory drugs can he recommended. For the anti- secretory
drugs thus far tested have significant side effects
including drowziness or flushing of the skin. The
researchers would ke to find similar, side effect free
druys

The Hospital
Most likely thanks to improvements in patient care

early in the year. significant changes were seen at the
Dhaka Statinn Hospita!l in 1982,

Compared to 1981. numbers of hospital patient
deaths dropped considerably, from 401 to 323. for a
diarrhoeal case fatality rate of 0-44 per cent. The rate
was 0.51 per cent the year before. Alsc down was the
total number of patient visits: 73,924 in 1982, compared
10 78.822 in 1981.

However, 1.291 clinical research patients were
adnutted to the study ward, more than twice the num-
ber studied in 1981.

One patient care advance instituted last vear was
the new Dietary Care Unit. There. undernourished
children are dentified and given intensive feeding
regimens that emphasize frequent feedings of milk
and diets rch in protein and calories.

Another change was the provision of an Intensive
Care Unit. There. cntically ill patients are segregates
mnto one area for niore frequent monitoring of vital
signs; and resusitative equipment is readily available.

Frally. some benefit to patient care may have been
derived from a new post-mortem service, which brings
knowledge about fatal ilinesses to practicing physi-
cians.

DISEASE TRANSMISSION

Despite intensive investigations by scien-
tists from many disciplines, in about 30 per
cent or more of diarrhoea cases seen by the
Center no infectious disease-causing or-
ganism can be found.

Moreover. even for the recognized diarr-
hoea-causing pathogens, much more needs
to be learned about how they are transmitted:

Causes

Given the fact that in about 30 per cent or more
of diarrhoea cases seen by the Centre no infectious
organism can be found. the Disease Transmission
Program (DTP) made some important findings in
1982.

how these disease agents interact with human
hosts and the environment in which they
survive and thrive; and about what can be
done to combat them.

With these goals, the & scientists of the
Disease Transmission Working Group are
doing intensive studies in many related areas.

New Pathogens

For the first time it was shown that a new bacte-
rium, Vibrio mimicus, is responsible for diarrhoea in
Bangladesh.

"



Moreover. DT researchers found that two groups
of previously known bacteria, Aeromonas hydro-
philia and Plesiomonas shigelloides, are important
pathogens in Bangladesh — apparently accounting
for about two per cent of previously undiagnosed
diarrhoeal incidents.  Another microorganism.
Yersinia intermedia, also was detected in patients.

Important Pathogen

Scientists in this group also continued studying
Campylobacter, a bacterium known to be an im-
pertant diarrhoeal agent in many countries. For
in 1982 this pathogen was found in the stools of
14 percent of the diarrhoeal patients treated at
the Cenire - as well as in the stools of 7 per cent
of healthy people examined.

Whiie it is unknown now many of the diarrhoea
cases seen were caused by Campylobacter (some
stools also contained other pathogens) an im-
portantscientificquestion is being asked: "Through
what mechanism does Campylobacter produce
diarrhoea in some people, but not in others ?"

Seeking this answer, DT researchers fed infant
chicks with Carpylobacter taken from patients
who had diarrhoea. It was found.that 81 per cent of
the chicks developed diarrhoea. The bacteria multi-
plied in the gut, causing fluid outpourings, as well
as local intestinal and systemic invasion. Moie-
over, a negligible percentage of chicks fed with
bacteria taken as controts from healthy Campylo-
baceter carriers and from domestic animals deve-
loped diarrhoea.

Examining the blood of the recovered
diarrhoea victims and healthy  Campylobacter
carriers, the scientists found a high rise in anti-
bodies to Campylobacter only in the first group. In
the second group antibodies were less frequently
detected and did not show significant rise. thus
supporting the disease-causing role of Carmpylo-
bhacter in diarrhoea.

Disease, Host & Environment

New Phenomenon

In alascinating discovery with important world-
wiae inplications. ICDDR.B scientists in the autu-
mn of 1982 detected a unique nhenomenon during
a three-month-long cholera outbreak. Nearly 10

12

years after it had been replaced by another strain
and had totally disappeared from 8angladesh. a
virulent type of cholera bacteria suddenly resur-
faced here with a vengeance.

Within thiee months the emergent “classical”
strain caused a major epidemic in tive separate
areas of Bangladesh. Moreover, “classical” replac-
ed its predecessor strain “El Tor" as the main
cause of cholera --— at least momentarily.

The phenomenon caused a stir in scientific
circles. For whide El Tor had replaced classica!l
cholera in many countries, the reverse had never
happened. Thus. once replaced bv El Tor, classical
never had reappeared anywhere, except for a few
isolatec cases in a part of India near Jangladesh.

While both cholera types are dungerous. the
newly-emergent classical strain causes more
severe iliness. For this and other ;easons the uni-
que occurrence raises vital questions about how
and why it happened. Of utmost interest is whether
classical cholera bacteria have changed. acquir-
ing new. crucial biological characteristics that
give it advantages over the El Tor variety that
once pushed it into oblivion.

This issue is critical. For if classical could adapt
and change in one place it might do so elsewhere.
Furthermore, an understanding of the mechanism
of such a change may provide a key in the struggle
to controi the global spread of cholera.

In 1983, ICDDR.B scientists began investiga-
ing the implications of this vital discovery.

Rotavirus

Studyinyg the transmission of ‘rotavirus,” one
of the most important infectious diarrhoea agents
of children in both developed and developing
countries, DT scientists discovered a possible clue
that might help explain how rotavirus outbreaks
may occurin children’s hosy. .als. It has been known
that rotavirus is transmitted by the faecal-oral
route. Centre researchers collected the waer used
to wash the hands of hospital attendants who
cared for children with diarrhoea caused by rota-
virus and other infectious agents.



The rinding: rotavirus was detected more fre-
quently in the hand wask.ings of the attencants of
rotavirus patients than in the nand wast ngs >f
attendants of children with diarrhoea caused by
other pathogens (78.6% versus 19.5%). This may
implicate the role of hands in transmission of rota
vIruS

HYGIENE EDUCATION,
against darrhioes’! diseases

conducted by

Disease Intervention

Vaccine Studies

In one of the most exciting areas of research
at the Centre scientists will continue in 1983
their attempts 10 develop an effective cholera
vaccine ~ - since other ICDDR,B scientists pre-
viously have shown that a widely-used existing
cholera vaccine works with only limited effec-
tiveness.

Cooperating with Scientists at Harvard Univer-
sity and the University of Maryland. Disease

Centre lield workers, s a

Transmission (DT) scientists are working on a
“live oral vaccine” - -ane which would be taken
by mouth. and would contain a non-disease-
causing. genetically engineered variety of cholera
bactena.

If .t worked In humans. this engineered strain
of cholera wculd not cause diarrhoea, but would

crucral factor in the campaign

stimulate the production of prosective antibodies
against cholera.

With this aim, a collaborative study with Har-
vard Universitv in 1982 sought to produce a
non-toxic cholera strain, which coulc be a candi-
date for a live oral vaccine. The method used a
cholera-specific virus (a phage) to infect live
cholera bacteria. The phage alters in a specific
way the gene that produces cholera toxin, leaving
live bacteria that are incapable of causing disease
but produce the immunizing. non-toxic B-Sub-
unit” of cholera toxin.

13



Taking this immunizing. non-toxic “B-Subwunit
DT researchers continued in 1982 to study the
possibiiity of using it to prevent or minimize tne
spread of cholera within families having very
close contact with cholera patients.

Working with families where at least one cho-
lera case .ad been detected, the researchers’ pre-
liminary findings showed that : 1 ) people recery
ng B- Subumitdevelopa favourable” cholea ant)
body reaction (of stll undetermined pioporticns);
2) still. about 30 per cent of family contacts who
recetved B-Subunit became infected with cholera.
either ar patients or carriers; and 3) half of tl,use
thus intected developed cholera. This was lower
than a comparison group, but the significance
is yet to be determined

Other preliminary  conclusions were that
1) people having blood group O are at increased
risk of developing cholera; 2) severely malnouri-
shed children show no increased risk of getting
cholera; and 3) breast milk antibodies to cholera
seem (o protect breast-fed babies against getting
ill from cholera  but not against becoming cho-
lera carners

Environment

Disease Transmission researchers also conti-
nued studying the seasonal occurrence in different
aquatic cnvironmients of a bacteria related to
cholera, called Vibrio parahaemolyticus. They dis-
covered a good correlation between Vibrio para-
haemolyticus bacteria, and a certain combination
of water temperature and amouiit of salt, dissolved
oxygen and aquatic plants.

Therr findings may have uceful implications for
future studies of the ecology and survival of
cholera in Bangladesh. The work is a collaborative
etfort with Dr. Rita Colwell, University of Mary-
land

Latrines

Finally. the researchers looked at how effective
community latrines are :n preventing the spread of
intestinal pathogens. They studied two communi-
ties where the inhabitants were of similar socio-
economic backgrounds. in one, people used com-
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DIARRHOEAL DISEASES are spread by failure to
wash hands after “answering nature’s call” before
ealing, drinking, etc.

munity latrines. In the other they used the land-
scape.

The finding: The communities had about equal
rates of diarrhoeal incidences. The conclusion :
latrines alone are not enough to prevent tne spread
of infectious diarrhoeal diseases. Much broader
hygienic measures are necessary, including edu-
cation about personal hygiene, etc.



HOST DEFENSE

In addition to identifying diarrhoeal disease
agents, and studying their nature, disease me-
chanism. means of transmission and how they
may be combatted. scientists must ask, “How

Mice and Men

In basic work on animals to learn more about how
the mimune response works. one researcher studied
the cellular immune response in mice that were injec-
ted with live cholera bacteria taken from humans.

Unlike hemans nuce do not become il with cholera
However. challenged by cholera bacteria. a mouse's
immune systentdevelops antibodies. Since the immune
systems of nuce and men are very sundar, much can
thus be learned about the mmune mechanism.

Cholera immune Studic~

In telated work. HDWG scientists learned that, du-
nng the course of their disease cholera patients deve
lop anubodies aganst both cholera toxin and LPS
thpopolysacchande. structural substance of the bac-
tenal wall) Patents given adequate tluds to replace
what they lose usually recover in less than a week
These survivors have developed i their intestinal
tracts tugh levels ol antibodies. that protect agamst
future cholera mfections.

The objective of vaceine developmentis to find fiving
hactena o products of bactera that elicit an immune
response mimucking the immunity acquired during a
disea<e Therefore. n 1983, HDWG scientists are mea
suring. after vanous infection intervals, antibodies
against cholera toxin and LPS antigen to cholera bacte
na found i1 the stool and intestine.

Cow-Basad Immunity ?

HUWG researchers in 1982 tested whether cholera
patients can be eftectively treated with antibodies
manufactured” by a now. For although antibodies
i human mothers’ milk would be best. the cow would
be a possible important proxy. should this form ol
protection turn out to be viable.

Pregnant cows inyected with cholera toxin do not
get the disease. but produce very high levels of cholera

does the human body respond to the onslaught
of such disease agents? and, “What human
factors predispose some people more than
others to contracting such serious illness?"

anti-toxin. These antibodies are found in large quan-
tity in the cows’” “colostrum’ - the milk produced in the
first few days after giving birth.

The researchers are testing whether this colostrum
will inactivate cholera toxin in patients who drink the
milk. Furthermore. if the colostrum works in the treat-
mentof cholera. the scientists believe it may be possible
tc develop similar wreatments - or possibly preventives
— for other diarrhoeal diseases

Shigella & Blood Poisoning

Also studied was “Shigella sepsis,” a disease that
occurs mostly in malnourished children, and has a high
fatality rate. Because different people react very differ-
ently to Shigella infection, this study sought to deter-
mine why one individual can die from the disease and
another not even show symptoms.

Role of CFAs.

Collaborating with Swedish investigators, HDWG
scientists studied £ c¢oli bacteria and something called
“colonizing factor antigens” (CFAs). For with £, coli,
as with choleia. the v'si sieps in infection involves the
bactena attaching themselves to the intestinal lining.
CFAsare surface molecules found on some bacteria that
allow the erganisms to gain a foothold in the host.

in this work. the researchers detected CFAs on cer-
tain strains of £ colf taken from the stools of diarrhoea
patients. The study is continuing to detemine the ex-
tent of CFA existence. whether CFAs occur together
with toxins produced by the bacteria, whether CFAs
play a role in producing the disease. and whether the
body manufactures antibodies zgainst CFAs.

The uluimate goal might be to produce a CFA -- con-
taining vaccine that would trick the body into making
antibodies against CFAs.
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NUTRITION

Diarrhoea and malnutntion seem inex-
tricably intertwined. The Nutrition Program’s
broad goals are to unvavel the ways in which
diarrhoea leads to malnutrition, and to dis-
cover how malnutrition modifies the course
and outcome of diarrhoea.

To achieve these aims, Nutrition Working
Group (NWG) scientists undertook three
types of research programs.

“Hospital-based projects, aimed at under-
standing the pathophysiology of digestion
and absorption in diarrhoea that is accom-
panied by malnutrition. The ultimate goal is
to be able to more effectively treat diarrhoea
in severely malnourished children.

Cereal-Based ORS

In important continuing work aimed at improv-
ing the make-ur, of the already highly successful
Oral Rehydration Solution. NVWG scientists have
been comparing the currently-used glucose or
sucrose-based ORS to a rice-based. calorie-
dense one.

Extremely encouraging initial findings show
that 1) the rice-based ORS is more effective than
its predecessor. by providing significantly higher
calories, while simultaneously reducing stool cut-
put during severe cholera. 2) Field tests show
people more readily accept the new ORS prepara-
tion than the old one.

Seeking to determine villagers’ beliefs, know-
ledge about and attitude towards use of rice in
general and as a diarrhoea therapy. the researchers
learned that certain traditional beliefs about rice
will enhance rapid acceptance. il taken into
account. For example, many different rice pre-
parations are believed to have a therapeutic
“cooling” effect on the "hot” diarrhoeal stomach.
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*Community-based studies of culture and
food beliefs and practices, designed to com-
prehend the complex set of factors affecting
the nutritional status of mothers, infants and
children.

"Intervention studies, focusing on how to:
1) prevent nutrient loss caused by repeated
diarrhoea attacks; 2) increase food intake
during and after diarrhoea; 3) rapidly rehabi-
litate mainouriched children in the wake of
diarrhoea; and 4) reduce high infant morta-
lity, by improving maternal and child health
services, during pregnancy, lactation and
infancy.

The traditional local varieties of the post-monsoon
rice called ‘aman’’ are considered most suitable
for diarrhoeal patients. whereas high vyielding
variety IRRI rice is believed to be injurious in
diarrhoea cases.

These findings are now being used to devise
a training manua! for promoting rice-based ORT.
Other cereals now are being investigated for use
in wheat, maize or potato-eating countries.

Gut Transit Time

NWG researchers also sought to test the widely-
held hypothesis that ore of the main reasons
fewer nutrients are absorbed by the intestine dur-
ing diarrhoea is that food passes through too
swiftly.

To determine food transit time, the scientists
fed charcoal marker tablets to 68 patients, during
and after acute diarrhoea episodes due to cholera.
Shigella, rotavirus and £.coli. Using charcoal
presence in stools to pinpoint food transit time,



they then looked for a relationship between tran-
sit time and absorption of carbohydrates, fats,
nitrogen and calories. While total transit time was
considerablv shorter than when a person coes not
have diarrhoea. they found no statistically signifi-
cant relationship between transit time and absorp-
tion of any nutrients.

Their conclusion: as substantial nutrient ab-
sorption does occur. continued feeding shouid
be parn of diarrhoea therapy. even during the acute
stage when transit time is short.

Proternr Malabsorption

In related work. protein malabsorption during
and after acute diarrhoea of different causes was
studied. One tinding was that, for infections caus-
ed by £ cc/' and Slugella, the absorption status of
nitrogen did not improve. even two weeks after
recovery from. diarrhoea.

Further studies are underway to estimate the
extent. duration and significance of such protein

BREASTY MILK has been shown to contam antthodies
awheeh reduce the seventy and frequency of certain
diarrhoeal diseases 11 bhreast-fed babies.

loss during diarrhoea caused by these two impor-
tant infectious agents.

Diarrhoea, Vitamin A and Blindness

In many developing countries, blindness cau-
sed by vitamun A deficiency is a serious public
health problem. Expenence suggests that most
blindness due to vitamin A deficiency is associat-
ed with or preceded by diarrhoeal illness.

With this in mind NWG scientists examined the
prevalence of visual defects - especially those
assoctated with nutnitional deficiencies and dias-
hoea. They found an extremely high correlation
among diarrhoea. vitamin A deficiency and blind-
ness.

Every household in 149 villages (population
186.200) was visited and residents were asked to
bring in all people with eye problems.

Nearly 548 people per 100.000 were found blind
or going blind -- due to a sequence of events that
1s caused by vitamin A deficiency. and starts with
mght blindness. leading to dryness of the cornea
(xerophthalmia}. corneal ulcer (or opacity) and.
finally. to a corneal scar (keratomalacia).

Moreover. the two early stages of this type of
blindness also were prevalent ; anocher 166 per-
sons per 100.000 had night biindness ; and still
another 171 persons per 100,000 had corneal
dryness - 90 percent of them also had diarrhoea.

Nearly half of all cormeal scarring victims (near
totalortoialblindness) were aged 1-to-4; and about
12 per cent of corneal scarring was associated with
diarrhoea.

Finalty. females had tower rates of both night-
blindness and corneal dryness than did males -
meaning they had less severe vitamin A deficiency.
Work is continuing to learn why males were more
vitamin A deficient; and why night blindness is
prevalent among young adults in Bangladesh and
other developing countries.
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Vitamur A Absorption

In related work NWG scientists sought 1o learn
whether vitamin A absorption is impaired during
acute diarrhoeal episodes due to diverse causes
Thirteen children with acute diarrhoea were fed
a specific amount of vitamin A both during acute
episodes and after recovery. Vitamin A levels in
their blood were compared for the two test stages.

The tinding: during both acute and recovery
stages of charrhoea blood levels of vitamin A were
significantly up after children took oral vitamin A

This discovery 1s very important to national
health leaders in developing countries. where
malnutrition and diarrhoea are so prevalent. For
prompt vitamin A administration during diarrhoeal
eptsodes would prevent nuirition-caused blind-
ness.

Studies are continuing. aimed at fortifying ORS
with vitamin A to be given to children suffering
from acute diarrhoea.

Diarrhoea and Malnutittion

In this study 551 children. aged 3 months to
3years. were loliowed up for 12 months after being
treated for diarrhoea at a rural ICDDR.B center.
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question 1s

g

tube well water

under study at the Centre's Teknaf

The children had significantly more illnesses
and deaths than the populace as a whole. The first
three months appeared to be very crucial, for 70
rer cent of total deaths among these children
occurred then. Moreover, the more malnourished
the children. the more likely they were to get ill
or die. The highest death rates were in the second
vear of life  with deaths claiming one-third of
severely malnourished children and one-tenth
of the moderately malnourished.

The conclusion: nutritional rehabilitation is
vital for malnounshed children who get diarrhoea.

Breast Milk Protection

It's long been known that breast feeding pro-
tects infants from many ilinesses. Examining chil-
dren in an area where prolonged breast feeding is
common, NWG scientists sought to learn two facts:
whether breast feeding alone or with supplements
maintains normal growth levels; and whether
diarrhoeal incidences differ for children fed cnly
by breast and for those who gnt breast milk plus
supplements.

Two hundred rural children, from birth to age
three. were studied over three years. Height and



wetght measurements were made every month
tor the first year and quarterly thereafter. Feeding
patterns were recorded monthly and diarrhoeal
incidences semr monthly

The findigs up to age 18 months. children focl
only breast nulk had a shghtly farger monthly
weight gamn Also the average weight of the two
groups together paralleled the international stan
dard up 1o age four months Thereafter aqrowth
velocity for both groups fell compared to the
standard

Duning the Inst two years of life children fed only
by breast had shghtly fewer diarrhoeal attacks. The
average woas fow episodes a year. lasting 16 to 20
days

Ctltinally-Based Nutution Education

Aming to mprove young children’s diets Ly
more effecuvely educating mothers in nutrition
NWG scienusts hegan a two - year research-cum
action project The goall 1o learn what cultural
factors inut the tood intake of 5-t0-24-month-old
childien; and then to devise effecttive nutntion
messages to b used in the study community

Cooperating with the Bangladesh Governnent
the scientists have begun studying about 400
chitdren and their mothers in the first part of a
four stage effort A questionnaire 1s being used to
collect data on tlinesses, mcomes. food avallability
and a host of othet factors mfluencing what child-
ren are fed 1n addiion. for the 400 children mea
surements are being taken of therr height. weight
and arm crcumierence

Next an mn-depth study will be done in the
households of 100 of the chiddren to learn about
food beliefs as well as maternal tasks and child
feeding habits Third. using the data obtaimed an
attempt wili be made to develop effective. pract
cal messages to convince mothers to provide
better nutnition

Finaiiv the nutntion messages will be evaluated
by comparing the growth curves between the 100
subjects and 300 controls. and by comparing child
feeding behaviowr If the program proves effec
tive. plans will he made to implement it throughout
Bangladesh

Teknaf

Under the direction of the Nutnition Group. the
ICDDR.B maintains a nine-year-old research sta-
tion-cum-drarrhoeal treatment center at Teknaf.
at the southeastern tip of Bangladesh. Initially
funded by UNICEF. the facility now is partly sup-
ported by the International Developient Research
Centre (IDRU). Canada.

The ICDDR B became interested in Teknaf
when its researchers were called in to help control
n 1973 a widespread epidenmic of a virulent and
often drug-resistant type of dysentery. Even to-
day. dysentery 1s a major infectious disease In
the Teknal area  as opposed to cholera. the critical
ciarrhoeal  disease causing epidemics in  the
Matlab area.

Moreover Teknaf area birth and infant mortality
rates are among the highest in Bangladesh, amony
a populace that 1s very religious and conservative,
The ICDDR B believes there is potential to improve
the health of Teknal residents by monitoring
disease and death rates; providing diarrhoea
diagnosis and treatment; introducing education
about nutntion, water use and hygiene; providing
some sanitation facilities; and encouraging family
planning.

To implement these aim., the researchers are
using invaluable data co!'2ct>d for nine years, and
are studying the effects of tubewells and latrines.

Continuimg therr studies 1n 1982, trained
Community Health Workers (CHWs) every week
or two visited each household in a $50.000 popu-
laton area. They collected demographic infor-
mation. as well as data on the prevalence of diarr-
hoea and other infectious diseases.

Moreover two chinics. at Teknaf and an out-
station. provided free treatment for diarrhoea;
and backed by a small microbiology laboratory.
chagnosed diarrhoea causes.
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COMMUNITY SERVICES RESEARCH

The backbone of the Community Service
Research Working Group {CSRWG) is its
Demographic Surveillance System (DSS) —
a unique demographic resource in Asia. and
the most comprehensive developing country
profile of its kind.

The on-goiag goat of the DSS is to obtain
rehable information about diverse changes in
a community over time. Such data providas
a unique foundation for monitoring many
things - such as the inter-relations among
such variables as infectious diseases. health
care. death and disease rates and causes
nutrition and family planning.

The CSRWG has two main goals. The
first is to do basic research on the bio-social
determinants ol health, disease and fertility.

DSS History

In 1963 the Centre (then the Cholera Research
Laboratory) started a small-scale DSS in 23 villa
ges (total population 28.000) near Matlab Thana
Comulla District about 45 kilometers southeast of
Dhaka

The svstem combined penodic censuses of the
study population with continuous registration ol
such “vital events™ as births, deaths, marnages
divorces and migrations,

In 1966 a census was corducted in what had
been named the Matlab Demographie Surveillance
Ared 110000 people o 132
villages In 1968 101 adjacent villages were avdded
to the system approxmately doubfing the cen
sus area populaton Subsequently the study areas
was ieduced so that. by the 1982 census it en
compassed about 180 000 people in 149 villages

CHCOMPAssing

Betore descubing the Matlab experiroent one
pointis noteworthy? In view of 1ts unique data base.
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Such studies attempt to assess how disease,
death and fertility are affected by complex
factors, including socio-economic status;
nutrition: hygiene and general education
levels; and religious and other beliefs and
tabeos.

The secoiid aim is to attempt to improve
the health of big populations by instituting
large-scale community projects — while tak-
ing into account such important factors as
effectiveness, hazards, community accep-
tance and applicability; to monitor any prob-
lems; and, finally. to determine the ultimate
value of such efforts by results.

To understand how the CSRWG pursues
these objectives some background about
the DSS is necessary.

Matlal, has been selected by the UM, Population
Division and WHO Global Epidemiological Survei-
llance and Health Situation Assessment section as
oneolffiveareasinthe world where extensive mcrta-
Ity studies will he done.

The Matlab Experiment

To achieve the extensive research goals that lie
atthe heart of the DSS system, the Matlab DSS area
has been divided into two major sectors. “treat-
ment” and “companson’ areas. each with about
90.000 mhabitants In hoth areas extenstve and
intensive collection of vital registration data is done
on g continuing basis. In the reatment area trained
“community health workers™” (CHWs) dispense a
wide range of contraceptive devices and give ad-
vice about family planning; and the CHWs carry
ORT packets to help-diarrhoeal victims. The
compartson area receives the services of hoth the
qovernment health system and ol mdigenous
practittoners; and acts as a scientific control for
the impact of community health workers.
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AHOELD TREATNENT CUNM-RESEARCH CENTEE b ot the heart of the 1CODR.B's Matlah experiment

o the treatment area the ICDDR B operiates
@ b hed vesearch center cum hospital - marinty
designed to monttor the inedences and prapoint
the causes of diverse diarthoeal diseases  The
hospital also treats the diarthoeal discases of all
pattents  those conung from all areas. ncluding
“the conpatson area and neighbounng commu

ites

Ficoteren! Area

Atthe heart of the teatnient area lies the hospn
tal research center statfed by five 1ul time doctons,
frve oirses and a few ardes

Whi'e the hospitac maimnly treats diarrhoeal ch
seise patients atalso has a female doctor respon
sible for the TCHDR B's Maternal Child Health
Fanuh Plancing tMCH FP) program This o
gram s designed not o treat all magor diseases. but
o conceniate onthe major child kallers that can he
elfectively teated o prevented: dianhoea meas
deeoneo natal tetanuas and prevention of maternal
diath i chridbnth

Betore 1952 services provided in the teatn o
dred were orabrehvaration therapy: tetanos tasond
dnantzanon; gon supplements and notitiong:
acbace tor all pregnant wonen: and st tion
noand devices tor af lom s of tanih Dianning

I 1962 the teatment aed tseld was divided 1
to two parts i order 1o test the effectiveness ol
eapanded teatment efforts In one half, treatment
was exlended 1o mclude tetanas mmmumzation for

A women of reproductive age; measles immuni
zation for children under age five; high risk preg
nancy screemmn: distubution of sate birth kits; and
tang of tradhtional madwives 1o enhance then
skalls

Sub-Ceonters

Also important s the Tact that within the treat
ment area the Matlab center operates four sub
centers: Each s vun by & government- accredited
woman patamedic who has 18 months traimnmg in
MCH/ TP actvities The founr paramedics, who re
pott 1o the woman doctor at Matlab, prowvide the
basic health care teatment to patients coming to
then sub centers

Waorking under the paramedics ot each sub
centerare 20 women  community health workers”
(CHWs) tmtially tramed for three weeks to collect
demographic imformation about  hirths, deaths,
preguancies allnesses ate o to o treat diarthoea
with ORT and to dispense non tablets and ¢ive
nutnnonal advice to pregaant women the CHWs
dreconstanthy e tramed eveny two weeks - unted
they have aoesentone of health and tansly plan
mng related activities! manly the atihty 1o teat
scables 1o give tetanus and measles mmun
mzations to provide dewormers 1o treat dian
hoeal episodes vtk ORT. and to movide advice
about and devices far tamily planning

Attendance at these sub centers 1s qood. For
ceample from March 1o December 1982 the four
sub centers teated aotaiof 1363 chitdren undes
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agefive, aswellas?243 pregnantorlactatingwomen.
Moreover, during that period, 2,026 women came
for contraceptive-related reasons. In addition, the
CHWSs made 3.000 household visits every two

weeks.

e i
AMBULANCE BOATS. operating round-the-cloch
withe DSS treatment area, bhrng critically il diarrhoeal
patients to the Matlah Hospital or one of its sub-
centres

Comparison Area

Inthisarea 30 CHWs. who haveat!leastan eighth
grade education. each visit 500 households weekly.
While their main duty 1s to collect vital registration
data and to handle family planning, they also
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carry ORT packets. However, unlike their treat-
ment area counterpearts, these CHWSs are not trained
in primary health care. If they find someone very
ill. they often refer the person to the Matlab hospital.

Finally. in both treatment and comparison areas.
the ICDDR.B employs a group of “health assis-
tants” and ‘senior health assistants.”” They are
responsible for supervising the CHWs in collection
of demographic data and surveillance of diseases.
as well as for providing logistical and administra-
iive support to the overall research effort.

Other Activitivs

In 1982, the Community Services Research
Working Group significantly updated its DSS data
covering both the treatment and comparison areas.
and computerized the information - broadening
thedatabase thatisinvaluzire . or current and future
efforts.

Completed was a socio-economic survey of
such important health-related variables as use of
water and latrines; educational levels: housing
types; and numbers of possessions. including
and. Using simitar previous surveys of the same
large groups of people. etforts now are bemg made
to determine how diverse changes including
health intervention efforts have affected ill-
nesses and deaths over time.

Inrelated work. crucial dataon “vital” events and
Hlnesses was compiled. thanks to the “lay repor-
tng” efforts of CHWs. This data 1s important for
monitoring the impact ot primary health care, since
1t1s unlikely that medical certification of disease
or cause of death in rural areas will be available for
developing countries. for a long time to come.

Inanother elfort. the CSRWG hegan an in-depth
study of variations by area in contraceptive prac-
tices, as well as beliefs and practices related to the
care and feeding of pregnant women and newborn
babies. The study wilt use field workers, not ques-
tionnaires, to assess what socio-economic and
other factors affect health and mortality. The ulti-
mate aim is to determine what factors work for
and against a community’s willingness to accept
MCH-FP components,



On another front, examining DSS data from
1966 to 1981 the researchers pinpointed some of
the Matlaly treatment area’s successes. Clearly
seen are a stgmiticant drop in newborn and mfant
deaths after 1978; as well as drops in birth and
death rates for the Matlaly area as a whole. Thus.
the crude birth rate per 1.000 inhabitants for the
entire area declmed over the 15 years. from 47 to
just below 40 (being 35.3 and 43.8 for \he treat-
ment and comparison areas, respectively); the
conresponding death rates for 1981 were 11.9 and
14.4, compared to 12 1 and 15.6in 1979.

Finally, dunng 1981 and 1982 census books
for the Matiab areas were updated. And, between
Aprl and June. 1932 a complete re-census of the
study population was undertaken, including a
s0ci0-economic survey of individual householrs.

Aictleh Treatment Researcy Center

In 1952 the Mattabh Dinrhoea Treatment Cen-
tre cared tor 11 0584 patients with diarrhoea. Of
thazse 3755 (34 percent) came from within the
DSSarea while 7 299 (66 percent) came from out-
side the area The Matiab nucrobiology laboratory
dich rountine stoo! cultures for all DSS area patents
ookang tor cholera NAG Singeltsand Salmonelta
They found that 26 5 nes cent of the cases were
due to cholera 51 10 NAG 82 1o Stugella and
Ao S monetio

As to s miatemal chitdd health program. the
Freatnicent Center e 1982 expanded its tetanus
mnuntzatnon eftort to cover all women of ehild
bearng age Dunng the year, 7092 women were
immuiized aomnst tetanus

Upgrading its mweasles immumzation eftorts
Matiab vacemated 5 765 children. Moreover ex
tensive warker ttaming was done to make sure
measies vaccine s kept cold  throughout  the
entire tme ron dsrecemnt to its use.,

ncother eitonts 550 safe birth kits, preparesd at
the subcenters were distnbuted to pregnant
women  And. ntensifuing high nsk pregnancy
screeting. Mat'oh CHWSs  detected 65 serious
cases Five were referred to bigger hosnitals, while
the rest were teated at Matlab or one of the
suby centers

As to ORS packets, most production was de-
centralized to the sub-centers, under the super-
vision of the paramedics. During the year, 170,000
one-hiter and 4.940. ten hitre packets were pro
duced and almost all were distnbuted

Finally. tookimg at the overall picture. during
1982 the Matlab central MCH/FP ellort and that ol
its four sub-centers treated a total of 4.556 women
and children tor various ailments, including medi-
cal back-up services for contraceptive side-effects
And. crucially. during two major cholera out-
breaks. thousands ol lives were saved throughout
the Matlab area

’ .
F

TEACHING MOTHERS to prepare ORT at home s
an ommportant Centre strategy
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Cominty-8Based Treatment Centers

In a related cffort aimed at improving health
care the Matfah Center helped two communities
N its area establish small, community -run simple
diarrhoea treatment facilities, and continued 10
support and assist another one started i 1980 at
Shataki. The estabilishment of such centers 15 an
ICDDR.B goal s.ice expenence shows that it
is more eflective to have simple, casy access
teatment centers dispersed over a large area
than a sophisticaied hosprtal in a single place

The tist center is located i a community called
Kalrbazar about 20 kny north of Matlab station. it
was opened in June on land donated by the co
mmunity i an ICDDR.B building constructed with
fmancial assistance from the Australian Govern.
ment. The new center is locally administered. and
run by siv community volunteers tramed at Matlab.
which atso provided hospital and other supphes

Between June and December. the Center trea
ted 1.285 diarrhoea patients  and, dunng acholera
outhreak in the fall saved hundreds of lives.

The second new center. at Nayergaon, \ias
openedin November Also on community -donated
tand. the center 1s m an ICDDR.B bulding. con
structed wath financial assistance from the Federal
Republic of Germany

IMANUNIZATIONS  AGAING T

e iatereos ad e rh fanh

reasfes,  diphitherra

fetanras  and  whoopme coogh e g
pilrienirig (ATCHER)

Finally, in another health-related effort, the
ICDDR.B. responding to a Bangladesh Govern-
mentrequest, preparedto extend part of the MCH-
FP program so successful at Matlab to two other
areas of Bangladesh.

OTHER CSRWG RESPONSIBILITIES

Besides the Matlab field station, the CSRWG
supervises two scientific support branches. those
of Data Management and Computer Information.

During 1982 the computer facilities expanded.
and the IBM System/34 now is being used round-
the-clock. On-the-job assistance and staff deve-
lopment was izrovided by the U.S. Statistical Office
and the University of Namur, Belgium. Also, im-
portant software. including statistical packages.
was installed, and others were developed for
wuture use.

Apart from the Matlab DSS, the Center's finan-
clal and administrative record keeping system also
was computerized. From complete dependency
on external computer facilities and expertise, the
Computer Branch now has reached the noint of
needing a new. more sophisticated computer. For
the current one 1s inadequate for the volume and
type of analysis required. The Computer Branch
also assists many Bangladeshi agencies in deve-
loping the computer capabilities of ther stalls.

hackbone  of
effont

(o oL TR
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TRAINING, EXTENSION & COMMUNICATION

Vigorously pursuing one of its major goais
--to help improve health care methods and
public health programs, especially in develop-
ing countries — the Centre provided in 1982
a wide range ol training courses, lectures
seminars, conferences and workshops. These
were taught by diverse health experts and
scientists of international stature, from around
the world.

On its Dhaka campus the ICDDR.B trained
more than 1.000 public health officials and
medical personnel — most from Bangladesh
and other developing countries — in many
technical and research aspects of diarrhoeal
disease prevention, diagnosis. treatment and
cure. The "students” were being prepared to
return to their own communities, where they

International Trannng and Colluboration

Looking first at its wide-ranging imternational
tranung efforts the Centre conducted in 1982 three,
1214 day mter regronal tranimg cowses. In this
trarning effort there was close cuoperation with
the Diarrhoeal Disease Control Programme (CDD)
of WHO. WHO reyional offices selected trainees
and suggested faculty. Attended by a total of 51
physicians and nucrobiologists. the courses were
taught by scientists from many related fields, who
came from the ICDDR. B and around the world. The
students were from Turkey, Sudan and 12 Asian
nations: Bangladesh China, India, Malaysia. Nepal.
Sn Lanka Thatand. Afghamstan. Pakistan, the
Philinpines. Burma and Indonesia.

The courses covered up to-date laboratory pro
cedures tor identfyig diarrhoeal disease causes
and descnbed how to assue lab quality control;
the itanmng of doctors m the treatment of and mana
qeiient of diarrthoeal diseases. and of other health
personnel m the use of ORT; and recent advances
- momtonng diarrthoeal diseases, studying then
tansnuassion. and evaluating prevention and cont-
rol.

would be able tc offer similar training, resulting
in a multiplier effect, leading to widespread
effective services.

They were taught such vital aspects of the
diarrhoeal disease picture as how cholera and
other diarrhoeal diseases are spread; and how
they can be diagnosed, treated and controlled:
the role of nutrition, hygiene, fertility and tra-
ditional medicines; the often tragic realities
of chronic diarrhoea; the search for as yet
unidentified infectious agents; attempts to
understand the varying mechanisms and
effects of different bacteria and viruses that
cause diarrhoea; and the search for vaccines
and medicines that can dramatically reduce
the ravages of diarrhoeal diseases.

'n two other programs. six post-doctoral trai-
nees (from India. Thailand. the Philippines, Indo-
nesia and Malaysia) spent one-to-four weeks at
the Centre. studying the clinical and diagnostic
aspects ol diarrhoeal diseases, and, in training
of two weeks-to-four months, 10 pre-doctoral
candidates  sponsored by WHO and coming from
the Umited States. Great Britam. India and the
Phtippines  were tramed i diarrhoeal disease
control

There also were 33 weekly lectures, during
which emment scientists, from the ICODR,B or
visiting from abroad, shared their expertise on many
subjects.

Turming to cther international collaborative
efforts. ICDDR.B sciontists provided aid in the
form of shori-term consultancies in several count-
nes; and in other programs ¢ither supplied bacte-
nal cultures for classwork diagnosis or tested
bacterial strains for disease diagnosis.

Nattonal Trarming and Collaboration
Woarking with Bangladesh health officials in
1982 tie Center conducted four short-courses.
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in which 51 government health workers were
trained in diarrhoeal disease prevention and treat-
ment. Attended mainly by individuals from the
Government's Family Welfare Visitor Training
Institutes. these courses prepared “trainers” who,
in turn, teach government health workers to pro-
vide service to cura! areas.

In arelated efturt. the ICDLR.Bran a week-long
course, in cooperation with the Bangladesh Go-
vernment and the Netherlands Advisory Team. The
students were  trainers” from the Government's
program that teaches Medical Assistant Trainers
The latter teach pumary health care to government
health personnel and volunteers working at the
local level. The course upgrades the skills and
knowledge of MAT personnel, especially relating
to the use of modern techniques to teach primary
health care methods.

Inanother program 40 people hom Bangladeshi
health-related mnsttutior.s attended one of 23
two-to-eight week sessions. Taught were mana-
gement and control of diarrhoea, including orat
rehydration and refated nu*naon.

On alarger scale 329 Bangiadesh health wor-
kers and 483 medicai students studied diarrhoea
management and control, including use of ORT.
at one of 37 trammg sessions lasting less than a
week.

Morcover ICDDR.B scientists cooperated with
Dhaka. Mymensingh and Jahangirnagar Uniwer-
sties in directmg the masters thesis research ol
eignt students. Also. Centre  scientists helped
etght young Bangladeshi doctors and microbio-
togists. from four local medical centers, develop
proposals for diarrhoeal disease research, with an
eye toward getting outside funding. During a
two-week session they also gained practical ex-
perience i how to identify the causes and how tn
treat diarrhoeal diseases.

Staff Development

As lor ILDDR B scientists themselves, signi-
ficant etforts were made in 1982 to broaden their
skills and outlooks which, in turn. enhances
Centre trainig programs. With this aim. six Centre
scientists continued their studies abroad: m the
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U.S.. UK., Australia, Thailand and Belgium. More-
over, three other researchers were sent for further
study to the U.S., U.K., and Australia. In the mean-
time. four researchers returned to the Centre
after completing their overseas studies.

In addition. 33 ICDDR.B stalfers studied n
Bangladeshi training institutes. They took courses
in public health education, pediatric nursing. ept-
demiological methods. store keeping and stock
control, data management. electronics use. ollice
and accounting management, and orientation
courses for the prevention and control of diarrhoeal
diseases.

Extension

In one of its most significant extension elforts,
the ICODR.B ollered on-the-spot emergericy
training in different areas of Bangladesh, during
sudden cholera outbreaks in the spring and fall
of 1982. Responding to government requests tor
aid. Centre scientists sought to determine the
extent and severity of the epidemics; and provided
ORS packets to cholera vicums, as well as trar-
ning manuals on diarrhoeal disease treatment. and
a crash traiming program for local paranedics and
volunteers.

o another m:portant collaborative extension
effort, the Trainmg Program helped a large, pri-
vate, free hosprta! about 40 miles north of Dhaks
establish a Diarrhoea Treatment Center. Admi-
nistrative oversight lor the center at the Kumudini
Hospital. Mirzapur. Tangail, now is the responsi-
bility of the ICDDR.B's Project Development
Committee.

Communications

In continuing elforts to further enhance the
sharing of its expertise as widely as possible, the
ICDDR.B established in 1982 the world’s first
clearing house solely devoted to disseminating
information on diarrthoeal diseases; and strengthe-
ned its library and publication divisions -- most
notably by laying the groundwork for the quarterly
publication. starting in March 1983, of the first
international journal devotad completely to diarr-
hoeal disease research.



The first major mnovaton was the establish
mentof DISC  the Intemational Dierrhoeal Disea
se Information Service and Documentation Cen
tre. Financea tor three years by the IDRC (Inter
netional Development Research Centre Canada)
DISC 15 ammed at bridging the diairhoeal disease
miormation gap. especially in Asia. The program
already 15 collecting. orgamizing. analyzing and
disseminating hterature. 1s helping avoid research
duphcation. and s speeding the use of new prac
tices 50 thatresearchers and health practitoners
can more reacily achieve the uftimate goall pre
vention and conbrol of diarrhoeal disease.

included 1 DISC are a question-and answer
service;  publication of specralized  annotated
bibliographies as well as of a directory of Asian
Scienusts; provision of reprints or microfiches:
and the publication of the "Journal of Diarrhoeal
Diseases Research.” The new -journal contams
ongmal scientific papers; and an annotated bib-
hography of diarrhoeal disease-related research
papers. both published and unpublished through-
out Asia.

In related communications efforts. the Centre
produced I nternal publications; and a sophist
sated 50-page booklet. requested by the Bangla
desh Governmert in conjunction with the Septem
her 1982 combined WHO South-East Asia Re-

/RA//\//NLJ 5S¢ /E/\///o/“ from many developing countries s g major ICODR.B activity

gional and Health Ministers Meeting The booklet
provides an in- depth description of health services
offered in Bangladesh by the Government, as well
as by pnvate and international agencies.

Moreover, nearly 38.500 copies of "Glimpse,”
the ICDDR B's bi-monthly newsletter. were distri
buted free to scientists and scientific organizations
i 143 countries. Contained in "Glimpse” are des-
criptions of ICDDR.B research and other acti-
vities, as well as summaries of all ICDDR,B papers
and other publications.

Also. ICDDR.B publications were distributed
free to most Bangladeshi health-related institu-
tons and hbraries. either as donations or under
exchange programs.

Finally. a new pricing system for ICDDR.B
publications was begun, and proceeds are coming
in. so that. by year's end. the Centre was recover-
ing part of its printing and mailing costs.

As for the ICDDR.B'’s library. 1.200 outside re-
searchers, teachers and students used the facility
tin 1982. Besides access to 447 current journals.
14,754 books and bound journals, as well as 6.425
reprints and other documents, the library provided.
among other things. a national and international
interlibrary loan service.

27



BOARD OF TRUSTEES MEMBERS

Mr. M.K. Anwar
Secretary

Ministry of Home Affairs
Bangladesh Secretariat
Dhaka. Bangladesh

Dr. F. Assaad

Director

Division of Communicable Diseases
World Health Organization

Geneva, Switzerland

Professor D.E. Bell

Chairman

Department of Population Sciences
School of Public Health

Harvard University

Dr. D.J. Bradley

Prefessor of Tropical Hygiene. Director
Ross Institute of Tropicai Hygiene
London Schor of Hygiene and Tropical
Medicine, United Kingdom

Chairman, Board of Trustees

Dr. H.S. Al Dabbagh

Director-General of Preventive Medicine
Ministry of Health

Riyadh, Kingdom of Saudi Arabia

Dr. W.B. Greenough IH

Director

International Centre for Diarrhoeal
Disease Research, Bangladesh
Dhaka, Bangladesh

Maj. Gen. M. Shamsul Haq

Minister for Health and Population Control
Bangladesh Secretariat

Dhaka, Bangladesh

Prof. J. Holmgren
Director
Department of Bacteriology

Institute of Medical Microbiology
E University of Goteborg, Sweden

Dr. GW. Jones

Development Studies Centre

The Research School of Social Sciences
The Australian National University
Canberra, Australia

Professor J. Knstizewski
Chief

Department oi kpidemiology
State Institute of Hygiene
Warsaw, Poland

Professor L.J. Mata

Director

Instituto de Investigaciones en Salud (INISA)
Universidad de Costa Rica

Ciudad Universitaria

"Rodrigo Facio”,

San Pedro, Costa Rica

Professor M.A. Matin
Dhaka, Bangladesh

Dr. V. Ramalingaswami
Director-General

Indian Counci! of Medical Research
New Delhi, India

Dr. J. Sulianti Saroso
Advisor to Minister of Health
Jakarta, Indonesia

Dr. Y. Takeda

Research Institute for Microbial Diseases
Osaka University, Yamada Kami

Suita

Osaka, Japan

Dr. M.K. Were
Senior Lecturer
Department of Community Medicine

University of Nairobi

Kenya

28



BOARD OF TRUSTEES

The Budget

In a review process with major implications

for the ICDDR,B's futurc, the Board of Trustees
spent considerable time and effort at both its
June and D.«amber meetings reviewing budge-

The presentatios highhights were that!

ra

Grven the difficuloes and uncertainties of fund-
rasing i the cunrent economic camate  the
budget was drafted based on conszrvative
revenue estimiates

The record of past years shows that the Centre’s
statl and program have been too big to be ade
quately supported by avatlable income  The
policy has been to moke large plans and then
attempt to scale them down to meet actual ¢
venue This cannot be done etfectively because
the greater part ol the budget s spent on stald
and these expenditures
advance

salanes and benehits
cannot be cut without almost a year's
warning

In a changed plannmg policy  the Director
should present. more than a year i advance a
basic plan mnmclodimg  detinted stafhing levels
that can be carned out wathin a verv conserva
tive revenue estoaate To this basic budaget
should be added plans tor new  programs ot
projects mnoorder of ytiation pronty i and
when more money s avarfable

The fundamental goal s 1o keep the hasic conti
nuing staff and facihies smwall enough to be
adequately suppurted by the lowest annua!
revenue that recsonably can be foreseen
Deficiencies i plannimg  cost control and eff
c:ency of current operations necessitate a foil
overhaul of adnumistration  stores and méain
tenance Program Heads will he asked to review
statfing with a view toward reductions retam
g only the most productive staf!

Deficit financing must be overconte as soon as
possible Thercfore the only prudent action s
to reduce the Cenue’s hasie size and hence
operating costs ehnunate the deficit, establish
reserves as quickly as possible  and remam
poised to take full advantage of new funds when
thev appear

tary considerations. Before acting. they examined
in-depth reports from the Centre's Associate

Directors for

Finance and Administration and

for Resources Development.

Reacting to these reports. Board members came
to a consensus that the Centre cannot tolerate
a continuing operating deficit  and that the
ICDDR.B must cut its ~ctivities and staff to it
avatlable resources

The Board complimented My Michael t L
Goon. who was completung tm December Jus
first year as head of Adnumstiation and Finance
for his remarkable success 10 reducing costs
dunng 1982 with hittle constraint to programs
thus affected

Resolutions

The Board then passed a number of resolutions re'ated
to finance!

15}

In June the Board wstincted the Director to cut
the Centre's 1982 expenditures to a total ol
US $4.5 nuthon by Novenber unless revenue
were to exceed US $6 mulhon

In December. approved a budget ceiling of
US $6.5 million for 1983 White this 1s US $2
million more than the amount spent. after
budget cuts. 1in 1982, the extra money will not
permit significant program expansion. the Board
noted. For. much of the estra funds will go fo
the newly mandated WHO salary scale in
creases. towards reducing the operating deficit
and for a contingency fund.

Instructed the Director to set aside US $700.000
to start a "Reserve Fund”, This amount comes
from an operating budget credit balance of
US $914.000 remaining 1 1982 after total
donor contnbutions of US $6.48 million

The Director also was tola to further pursue the
posstblity of attractmg donor matching funds
agamnst this eserve fund account

Recognizing the necessity ol temporaty cash
shortfalts. due to the tinung of expenditures ver
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sus receipt of donor funds. the Board authorized
the Director to negotiate up to US $1 million
in bank overdraft bndging facilities— and. 1if
absolutely necessary. to pledge the Centre's
assets as collateral.

6 Secking to minimize cash shortfalls. the Board
sard no projects above the set budget ceiling
will begin. unut pledged funds for the project
are received

Program Review

In another major etfort of vital importance to the
Centre. the Board of Trustees partcipated in an inten
sive review of all ICODR B programs. For a week priot
to the December mecting small groups of Trustees
reviewed ench program  aided by a written summary
overview for 1482 1983 and beyond from Program
Heads. and i depth mectings with semor statf. Taken
nto account before final presentation to the entire
Board were the carly 1982 findings ot an External
Review Comnuttee

The Board members presented therr conclusions in
a day-iung special session. They gave special atten
tion to the importance of gearing the Centre's nverall
coneeptual framework and setting of prionties to best
meet the ICDDR.B's mandated goals.

Among other things. they emphasized the import
ance of accumulating within programs and across
the Centre as a whole. funds not specifically assigned
to on-guing projects  so the Centre always will be
a position to take advantage of new research oppor-
tunities. as they anse. Such contingency planning
the Board said. would prevent the ICDDR.B from
stagnating and 1apidly losing the leadership 1t has
achieved i many areas of research

This leadership posiion. the Board maintained
must be tostered. and should form the basis of research
priortties Some projects will have to be delayed or
dropped to achieve this end. the Board said

WHO Pay Scales

Deswing to brng the salanes and benefits of
ICDDR.B staff in line with those of U.N. organizations
the Board of Trustees voted to adopt World Health
Organization (WHO) pay-benefit scales for all em-
ployees. Under this change. the salaries and benefits
will be adjusted as necessary. For all except “inter-
national” level staff this will mean a major improve-
ment in both.
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Other Actions

The Board welcomed four new members re-
elected another. and expressed its gratitude to
four out-going members:

*Dr. David Bradley was re-elected. and was made

Board Chairman. replacing Dr. M.A. Matin
whose one year tenure as Chairman expired.

‘Dr. F. Assaad. Director ol WHO's Coramunicable

Diseases Division. Geneva, replaced Dr. A.
Zahra;

"Maj. Gen. Shamsul Haq, Advisor-in-Chaige.

Ministry of Health and Population Control
Bangiadesh Government, replaced Bangla-
desh’'s previous member. Dr. A.Q.M. Badrud-
doza Chowdhury.

‘Dr. Yoshifuni Takeda. of the Research Institute

for Microbral Diseases. Osaka, Japan: and Dr.
David Beli. Chairman. Department of Popula-
tton Science, Harvard University’'s School of
Public Health, replaced Drs. C.C.J. Carpenter
and Omond Solandt.

Reappointed Dr. William B. Greenough Il to a
two-year term. starting July 1983; and estab-
hished a Search Committee to find a new Direc-
tor for when Dr. Greenough's six-year maximum
tenure as mandated 0 the Ordinance ends In
1985.

Reappoinied, for 3 years, as Associate Director
for Resources Development Mr. M.R. Bashir,

Established an international leve! position of
Personnel Officer.

Mandated an evaluation of international staff
whose contracts expire in June 1983 or earlier.

Urged the Centre to continue pursuing income
tax exemption for Bangladeshi stafi-—as such
Is consistent with Bangladesh's policy vis-a-vis
UN agencies’ staff.

Implemented  the Programme Coordination
Committee (see details under "Committies”)
as mandated in the Ordinance.

Decided that an External Scientific Review will
be done every two years, with the next one in
early 19g4.



MANDATORY COMMITTEES

To coordinate research and prevent any ethical review process, the ICDDR,B Trustee
actions prejudicial to Bangladesh’s research Board has established several ordinance man-
interests in similar fields, and to ensure an dated committees:

THE ETHICAL REVIEW COMMITTEE

Meeting monthly the ERC examines and mont
tors the ethical aspects of research involving human
subjects. It has 12 members. three from within the
ICDDR 8; and nine outsiders representing different
professtons. including one member from the
Bangladesh Medical Research Council. The ERC
has a four-member subts- committee that cheeks the

Di KMS Any
Dr M Mupbur Rabaman

Dr Bran Seaton”

mplementation of ethical procedures - makes sure
that the mformed consents are properly obtained
that patients know that the quality of medical care
would be unaffected if they do not agree to parti-
cipate in a study; and that protocol procedures are
strictly followed. ERC members are

Bastc Scientst and Charrman

Chnician and Relieving Chairman
(Alternate Dr
Laboratory Scientist (Replaced by Dr. P. Speelman.

KA. Monsur)

Ociober 1982)

Dt TA Chowdhun Bangladesh Medica! Research Council
Dr Humayun KM A Hye Phaim.cologist

Dr. 2 Sestan WHO hkepresentative

Dr Xhaleda Banu Paedhatrician

Dr. Sutia Ahmed

Mr Md  Motaszal Hossain Khan
Mr K2Z Atam

Mrs. Taherunnessa Abdultah

“Members ftom ICDDR B

Woman and non scientific member
Religious Representative
Behavioural Seientst

Behavioural Scienust

PROJECT COORDINATION COMMITTEE

To coordmate. strengthen and faclitate e
search efforts with Bangladesh organizatons 4
maor ICDDR B objectve. an arganizing  com
mitee was formed 1o estabhsh a Project Co
ordmaton Comnuttee. The PCC will tacibtate
research by national  oigamzatons  and  will
coordinate ther jemt projects with the 1ICDDR B
The orgamzing conimittee  headed by Prol M
Ibralimi. Ex Health Miraster of Bangladesh. had
26 members from leading health rurat develop
ment. nutntion and  populatien - related institu
tons in Bangladesh. The ICDDR.B has long
standing programs with most of these organza
tions, couoperaung with them i research and
traming

In December the ICCDR.B Board of Trustees
tormally established the PCC, outlined its member-
ship and approved its by-laws. Moreover. the
Boatd set up a Standing Commitiee of 11 mem-
bers. two representing the Bangladesh Govern-
ment. This committee is designed to more effi-
ciently manage the affairs of the parent committee.
The Standing Commitiee, which will meet quart-
ey also will prepaie and constantly will up date
a listof work being done in diarrhoeal diseases and
related subjects,

The PCC will closely coordinate its activities
with the Centre's Ethical Review and Research
Review Committees.
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OTHER COMMITTEES

PROJECT DEVELOPMENT COMMITTEE

To enhance the effectiveness of projects re-
quiring coordination among Center Programs or
exiensive collaboration with outside institutions
or countries, the Project Develupment Committee
(PDC) was established n April 1982, by the
ICODR.B’s ilanagement Committee.

The PDC is responsible for all proposals not
cfearly falling within the responsibility of any one

Collaborative Research

While the ICDDR.B uself is intensively trying
to promote medica! research in Bangladesh. and
is involved in many collaborative efforts with
Bangladeshi organizations. there had not Leen a
significant collaborative effort between the Centre
and the Bangladesh Medical Research Council.

In the long term. both organizations would
benefit from this. as well as from an organized
program for research-oriented training of Bangla-
deshi scientists.

With this aim. the ICDDR.,B and the BMRC
have agreed to establish a Research Cell at the
Institute of Public Health (IPH). Currently. the
ICDDR.B is partially located within IPH building
facilities. There. ICDDR.B researchers will work
jointly with Bangladeshi scientists sponsored by
the BMRC or other national institutions.

Improving Health and Family Planning

As the Matlab experience has shown for six
years, simply distnbuting contraceptives does not
result in sustained usage or significant fertility
reduction. The way to achieve this -- as well as to
markedly improve health and mortality rates - is to
ntroduce simpie  health care, with follow-up
treatment for contraceptive side-effects.

This project secks to icarn how best to transfer
maternal’child health-family planning ~lements to
Bangladesh’s health care system. by working in
four places. the ICDDR.B's centers at Matlah and
Teknal. and two areas, Sirajgan) and Nozpara. This,
the Centre’s major effort to directly address the
problem of transfernng knowledge to a true situa
ton. s being funded by U S. AID.
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Centre program; and has final say over whether
new projects within its jurisdiction will be imple-
mented.

In 1982, the PDC coordinated 14 projecis
within Bangladesh; and five projects in other
countries, four of these in the Middle East and one
in China. Brief desc:iptions follow:

Meghna-Dhonogoda Embankment

With a $ 44 million grant from the Asian Deve-
lopment Bank. Bangladesh completed about one-
third of a huge dyke around half of the Matlab
field area. An evaluation of the long-term impact
on health and related variables never has been
done. The Matlab data base is unique in the deve-
loping world - although the scope of the suggest-
ed study is far beyond the ICDDR.B's expertise
and mandate. Accordingly, discussions are under-
way with several national and outside institutions
and individuals to explore how best to take advan-
tage of this extraordinary research opportunity.

INFANTS often are the innocent wvictims of deadly
diarrhoeal disease dehydration --  for which swift
intravenous therapy is mandatory.




NAUNG AN GRBAN S L ONTEERS
il orngor TCDDR B ool

frogran

Urban Volunteer Program

Amang to pevent and treat dianrthoea within
Dhaka communtties thereby reducing the numbers
of patients coming to the ICDDR.B’s main treat
an Urban Volunteers training pro
aram was begunoin 1981 Run by an Australian
nurse volunteer  the program teaches  dhiterate
and semy teiate slum women to work as dian
hoeal disease wolunteers in ther own commu

ment center

mities

Troming tar avoeek i batches of 10 the w omen
carn abouot getieral Bvogiene and natrition ahoat
Do o neat vost sharthoeal dehydraton with
ARS therapy and chout how 1o spot dehydration
severe enough o aeguine hosprtalization. Testoed
and retrened overy tew months, the volunteoers
dried oo agmticent obon 1989

Working o Y5 Dhava Communities  the 16§
voiunteers Aho ensained active o 1982 treated
about 1500 patents o meonth by admunisterig
ORS to onld and modeteh denydrated patients
Where ORS faied panenis were referred (o the
CDDR B Trearent Contertarmtravenous therany

Matiab Munshigan

This <tudy compares feruhty  and mortality
evels. use o nealth services contraceptive
kEnowledge and use and eproductive motivalion
for the ICOGR B's Matlab operation versus that
of 4 neighbouring area The haseline survey was
completed and romnd two s ender way

Austiadian riuse volanteer Eyy

Dolierty s

hedpneg

helpig people help themselves

Self-Sufficient Community Centers

Seeking to rtapidly implement effective diarr-
hoea treatment but having hnated funds. the
ICDDR.B helped the Matlaly-area community of
Shotaky start its own self-sufficient  treatment
center. A bullding was donated by the ICDDR.B
and the community chose volunteers to be trained
at Matlab. Thus far the center has treated many
hundreds of people and saved many lives. With
seme vauations  sonthin nutiatives have begun n
another siv rura! areas

BRAC Evaluation of ORT

The Bangladesh Rurat Advancement Committee
has trained teams of freld workers 1o teach mothers
how to make QRS from household ingredients.
They have taught a hand measurement system
utthemg @ three finger pmch of sait, and two
fons finger scoops of crude cane sugam mixed
into one halt itre: of water. ICDDR.B researchers
were techimical advisors for this entirely nabonal
mrative A mortality impact evaluation 1s i pro
gress on the 17 mihon people now covered hy
this effort

Extending ORS Use

At Chandpur. a community adjacent to the Mat
fab field area, rescarchers are studying how best
to use ORT in a community, using existing resour
ces While the new, nice-hased ORS is being field-
tested. an mival study on mothers’ attitudes 15
being done at Chandpur. A subsequent study
there 1s looking at how best to present the therapy
1o mothers
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Diarrhoea Growth Monograph

A unique data set hom intensive Matlab studies
several years ago has resulted in the pubhicatcn
In journals of severa important scientufic reports,
These need to be combined into a monograph
and the ongina! data analysis needs to be trans
ferred into the ICDDR B's computer. Compunter
tapes will be annvaluable resource for the future
The iitial stages of this project will be funded by
a joint Ford Rockefeller Foundation grant

Training Materials Evaluation

A researcher from NIPSOM (National Insttute
o! Prevenuve and Social Medicine) has been con
tracted 1o do an mdependent external evaluation
ota Tran’s Traming Manual and mstruction book
for teaching dianhava treatmsent The evaluation
results will help the Center perfeat s traming
matenals. wirth an eyve toward providing them
for broader use

Duckweed

Due to mdiscrmanate defecation habits, human
wastes now spread diarrhoeal and other diseases
i Bangladesh These wastes are a valuable source
of scarce orgame chenueals for food growth

A native Bangladeshi plant. duckweed con
verts such woastes to prowemn which can be fed 1o
ducks chickens and certam fish This project pro
poses 1o study the coliccton of human wastes
Into protected ponds f. the growing of duck
weed  which o wirne wou'd feed amimals and
humans I successtul human wastes would b
seen as having econonue value. thus providing a
stumualus for safe handhng The agygregation of

DUCKWEELD o native Bangladesin Jilart,

converts  human  wstes o protern --

wastes also should provide a cleaner environ-
ment and should stop the spread of water-borne
diarrhoeal diseases.

OVERSEAS EFFORTS

Saudi Arabia

After three vears the JICDDR.B and the Kingdom
of Saudr Arabia conipleted talks in 1982 that led
n Jan. 1983, to the signing of an agreement
whereby the Centre would help Saudi Arabia
combat a senous diarrhoeal disease problem.
Focusing first on the Eastern Province of the
counuy. the ettort will begin by establshing
basic diagnostic and treatment facilites for ciarr-
hoeal diseases

Kuwait

Invited by the Government. the ICDDR.B sent
a team to prepare a proposal as to how the Centre
might help Kuwait combat diarrhoeal diseases.
The possible components of such aid were:
strengthening of basic mucrobiologic methods for
diarrhoea diagnosis; improving surveillance of
such specific pathogens as cholera; and assisting
with climical training of volunteers. These talks
are continuing

THE RESEARCH REVIEW COMMITTEE

The RRC reviews all research protocols - exami-
ming their scientific value, significance, feasibility,
and researchers” capabilities. as well as ther
televance to the Centre's objectives and financia!
capabilities. The RRC was reorganized 1 1981
to melude the Scientific Program Heads and three
other scientists, who rotate vearly

which can be fed

o ducks, cEockens andd certar hish Can tuckweed thus be qrown, to fulfidl g teo fold qoal ?
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MANAGEMENT & ADMINISTRATION

The key factor dominating Management and
Administration activities in 1982 was economic
measures that resuited in a reduction in the Centre's
total expenditures. These amountad to less than
the US $ 4.5 million target set by the Board of
Trustees, which was US $ 1.7 million less than
the amount that had been budgeted for 1982,
and US $ 1.3 million less than the amount spent

Mosi of the savings in 1982 resulted from improved
systems controls i transport. field logistics, main-
tenance and supply areas. Moreover, internal contro!
systems were strengthened to reduce expenditures
and improve cost-effectiveness.

In other activities:

‘The Centre changed auditors. upon completion
olacontract with the auditing firm of Price, Waterhouse
& Rahman. Huq & Hug. A two year agreement was
signed with the autditing firm Deloitte, Haskins &
Sells and S Ahmed.

"Mr. Michael F.L. Goon was appointed associate
director of the ICDDR.B. in charge of Finance ai.d
Administration.

“The physical facilities for new community tieat
ment centers, at Sirajgon). Kalirbazar and Nayergaon.
were completed. and began operating. The Federal
Republic of Germany financed construction of the

STAFF WELFARE ASSOCIATION

The Staff Welfare Association (SWA) is recog-
nized and supported by the ICDDR.B manage-
ment. and a constitution guides its operations. The
SWA aims to safequard the interests and welfare
of Centre employees. regardiess of rank or status.
ft endeavors to foster understanding and co
operation among the members of the staff, and
organtzes stall members for collective solution of
problems.

To create a healthy and congenial atmosphere.
the SWA in 1982 organized a play. a picnic widely
attended. and interdepartmental tournaments in
football. badminton. etc. The SWA also maintains
a library. and provides stipends to meritorious and
deserving children of ICDDR.B stalf.
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in 1981. Moreover, the success of the economy
drive permitted the Centre to carry over US
$ 700,000 to the 1983 budget. This will form
the nucleus of a reserve fund for unbudgeted
emergency expenditures. It also means that,
effective 1983 as approved by the Board of Trus-
tees, WHO salary and benefit scales will be imple-
mented for all employees.

Sirajgon; facility, while Australia funded the one at
Kalirbazar.

‘Phase onc of the new ICDDR.B building was
completed. This encompasses the ground floor of the
new hospital and clinical research unit. The Dhaka
Hospital, along with all supporting facilities, as well as
the Urban Volunteers training program, now are
housed in the new building

*Some of the space vacated by Dhaka hospital has
been turned into storeroom areas. and the warehouse
has been moved from its rented facility to this loca-
tion. This will mean niore control, and a consideraly'c
saving in rent.

‘In Aceh. Indonesia a cholera surveillance and con
trol prograrm was successfully started. in cooperation
with the Indonesian Health Ministry and the local US
AID program.

STAFF CLINIC

The staff climc was established in 1980 to
provide health care to ICDDR.B employees and
their families. In addition tc medical care, it also
provides preventive medicines, vaccines and
tamily planning information and measures. In
1982 a separate staff pharmacy began operations.

The staff clinic newsletter throughout 1982
carried information on good health practices.
preventive health care. tips on first aid during
emergencies and other information of help to the
non-medical staff.

EMPLOYEES COOPERATIVE

An employees couperative provides low-cost.
high-quality food and needed household items to
ail employees. In addition, the cooperative produces
and packages ORS for use by the Centre and any
outsider requiring it.



Financial Report

Total donor contributions to the operating
funds received during FY 1982 amounted to
US $ 4.712.879. After taking into account othe:
recepts. writing off exchange losses and trans
feriing capitalized 1tems to the balance sheet
net receipts for the year totalled US $ 4.574.426
Compared to FY 1981 this reflected an increase

resulted in limiting the vear's uperating expendi-
tures 10 US $ 4.342 781 (eaving an operating
surplus of US § 225,642. Operating expenditures
for FY 1982 were US $ 1.072,563 less than the
amount spent in FY 1981,

This saving made it possible for the Centre to set
aside US $ 100.000 in a reserve fund for 1982,

thus complying with the resolution passed hy
the Centre’s Board of Trustees in November 1981,

in net recepts of US $ 471,702,
A cost reduction program launched n 1982

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

We have audited the Balance Sheet of International Centre for Diarrhoeal Disease Research,
Bangladesh as of December 31. 1982 and the relative Receipts and Expenditure Account for the year
ended on that date. which are m agreement with the books and records maintained by the Centre and
produced to us. Our exanunations were made in accordance with generally accepted auditing standards
and. accordingly. mcluded such tests of the accounting records and such other auditing procedures as
we considered necessary in the circumstances.

fn onr 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 the notes to the accounts attached
thereto give respectively a true and fair view of the state of affans of the Centre as of December 31, 1982
and the tesults of its operations for the v.ar then ended.

/éq% Yo tie i, Ve,

DELOITTE HASKINS SELLS

]
AHMED REZA & CO.

CHARTERED ACCOUNTANTS CHARTERED ACCOUNTANTS

y o hed e

CONTINUING THE SUPPORT so generously yiven the Centre, the Japanese Ambassador to Banglidesh,
Hiroliko Otsuka, presents i Japanese Govermment donation to ICDDR.GB Director William B. Greenough 111,

™ Ve T - - g M o /1
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BALANCE SHEET AT DECEMBER 31, 1982

Notes 1982 1981
Fixed Assets 2 3.491,215 2,.817.802
Current Assets
Stock of stores and spars 3 630.843 771,243
Advances. deposits & prepayments 4 656,886 374,683
Cash and bank balances 5 117,235 115,659
1,404,964 1,261,585
Less :
Current Liabilities
Bank overdraft 512,507 1.130.719
Current liabilities 6 701,838 579,089
1,214,345 1.709.808
Net Current Assets 190.619 (448.223)
$ 3.681.834 2.369.579
Represented By
Trustees Fund Accounts
Capital development fund 13 1.817.893 832,675
Operating fund 14 1,763,941 1 536.904
Reserve fund 14 140.000 —
$ 3.681.834 2.369.579
. NOTES FORM PART OF THE ACCOUNTS
7/ Z_._ . )
\\E - MG L
’ 4
: L W
Director Mempeér Membe
ICDDR, B Board of Trustees Board of Trustees

saw/ﬁq'% Yoz, sz,

Deloitte Haskins + Sells Ahnmed keza 4

Chartered Accountants Chartered AcclOuntants

Dhaka, April 28, 1983.
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RECEIPTS AND EXPENDITURE ACCOUNT (OPERATING FUND) FOR
THE YEAR ENDED DECEMBER 31, 1982

Notes 1982 1981
RECEIPTS
Contributions 7 4,712,879 4,315,488
Other receipts 72.821 94.589
4,785,700 4,410,077
Less : Tiansferred to balance sheet
to the extent capitalised 154,623 421,820
4631077 3.988.257
Exchange gamn:(loss) (56.651) 114,467
4,574,426 4,102,724
EXPENDITURE
Personnel services 10 2,913,339 3.102.688
Supplies and materials 754,468 909.098
Travel expenses 275,780 610.627
Transportation of materials 149,224 219,653
Rent. communication and utilities 86.369 127.190
Printing and repreduction 40.573 653.716
Other contractual services 129,031 398.375
4,348.784 5.421.347
SURPLUS/(DEFICIT) $ 225642 (1.318.623)

SOURCE AND APPLICATION OF FUNDS AT DECEMBER 31, 1981

Source
Capital Development Fund Receipt 955,485
Surplus as per Receipt and Expenditure Account 225,642
1,181.127
Transfer from Receipt and Expenditure Account 154,6.3
Currency Adjustments (24,814 4 29,733) 54,547
US $ 1,390,297

Application

Additions to Fixed Assets 751,455
Increase in Working Capital 638,842

US $ 1,390,297
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NOTES TO THE ACCOUNTS DECEMBER 31, 1982

1. Accounting policies

As no manner of presentation of annual accounts
has been prescnbed under Clause 18 of the
International Centie for Diarrhoeal Disease Re

(1)

as usual, accounted for on “cash’ and “accrual”
bases respectively.

2. Fixed Assets

search. Bangladesh Ordinance 1978 (Ordinance (i) Depreciation on fixed assets has not been
No. 11 af 1978} promulgated by the Govern provided m the accounts. The accummulated
ment of Bangladesh. the format of the Balance chargeable depreciation as at December 31,
Sheet and a Receipts and Expenditure Account 1982 amounts to US $ 327.392.
as prepared have been considered appropriate.
(i) 410 acres and 0.51 acre of land 5., .. at
() Receipts and expenditure of the Centre are Mohakhali (Dhaka) and Matiab {Comina)
required to be mamtained in the preseribed respectively received as donation have 1o,
manner. In the absence of prescribed manner been accounted for pending determination of
of recording of transactions, the Centre has their values by competent valuers.
followed the generally accepted accounting
principle for recording of receipts and payments, (m)  Buildings include an amount of US $ 52.841
spent on the extension of the Institute of Public
(n1) - Fowed assets have been accounted for at matenal Health. owned by the Government of Bangla
cost up to August 1981 Since September desh. at present paitly accommodating the
1981 incidental expenses like Jabour fieight Centre. The new extension was made for use
insurance  ete (excluding  cleanng  charges) by the International Centre  for Diarrhoeal
have also  been considercd i srnving at the Disease Research, Bangladesh with permission
cost of lned assets from the Government of Bangladesh
(vt btock of stores and spares have consistently (v Al assets capitahised in the hooks of $ 50 o
been accounted for at matenals cost only below amounting to $ 78,042 have been written
off dunng the year from fixea assets, and the
(v)  Receipts” and  Expenditure  of the Cente same amount has been reduced from the opera-
for the yvear 1o December 31, 1982 have been ung fund.
(v) Opening All tems under
Balance on US$50 wrtten oft Balance on
January 11982 Additions dunng the year December 31, 1982
Capital Development Fund Us Us $ US § Us $
Land (includes
development expenses) 66.207 541 - 66.748
Buldings 55,287 40.519 e 95,806
Equipment 62.000 - — 62.000
Capttal work - progress
Buildings 630.079 565.772 — 1.185.851
813.573 596.832 — 1.410.405%
Operating Fund
Vehicles 277.972 2.000 739 279.233
Furniture 342.967 8.193 60,046 29i,114
tylipment 1,361,952 86.357 11,133 1,437.176
Books and other assets 21,338 58.073 6.124 73.287
2,004.229 154.623 78,042 2.080.810
uUs $ 2.817.802 751,455 78,042 3.491.215

40



Stock of Stores and Spares

Building materials
Supply stores
Maintenance stores

$

1982

440,444
190.399

630,843

$

1981

77314
476,922
217.007

771.243

Lrugs abandoned by the Government of Bangladesh amounting to $31.731 have not been provided or

written off during the year.
Advances, Deposits & Prepayments
Capital Development Fund

Advance against building construction

Operating Fund

Advance against supply

Advance against travelling and other expenses
Other advances

Deposits

Cash and Bank Balances

Cash at Banks

US$ Account

Anmerican Express International Banking Corporation, New York
American Express International Banking Corporation. Switzerland
American Express International Banking Corporation, Dhaka
Janata Bank, Dhaka

Taka Account

Agrani Bank, BAF Branch., Dhaka

Janata Bank, Dhaka

American Express International Banking Corporation, Dhaka
Agrani Bank. Matlab

Agrani Bank, Teknaf

UK £ Account
American Express International Banking Corporation, London

SFR Account
American Express Internationa! Banking
Corporation, Switzerland

Cash in Hand

us $

387.184

83.808
22,999
160,696
2,199

269.702

656,886

1,503
479
18,676
3.024

23,682

67.714
516
8,961
1,327
329

78,847

14,022

14

116,565

670

117,235

$

150.614

1056179
32.245
83.859

2.786

224,069

374.683

82,224
532
8.804
3.025

94,585

10.107

2,687
3,473
1.683

18,058

2,199

59
114,901

758

115,659
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Other Current Liabilities
Capital Development Fund
For building construction

Operating Fund

For supphes and materials
For expenses

Security and other deposits

Contributions
Grants by way of various services rendered by the donor agencies to the Centre have not been considered
in these accounts.

(i)

(i)
(a)

(b)

Capital Development Fund

Australian Government
OPEC
West German Government

Operating Fund
Unrestricted

Australian Governmen'
Bangladesh Guvernment
Swedish Government

Ford Foundation (FF)
Japan Government

Saudi Arabian Government
us AlD Washington
Switzerland Government
Ohyama Health Foundation
UK Government

Private Contributions

Restricted

Aga Khan Foundation
UK Goveinment

UNFPA (United Nation's Fund for Population Activities

through Bangladesh Government)
UNFPA (United Nation's Fund for Population Activities )

us ¢

International Development Research Centre (IDRC). Canada

UNICEF

Bangladesh German {FRG) Technical Co-operation
WHO (World Health Organization)

United Nations University Japan

Swedish Agency for Research And Co-operation,

Sweden (SAREC)
Kuwait Government
rord Founation (FF)

1982 1981

344,509 240.280
70.939 52.926
256,858 268,336
29,632 17.647
3567.329 338.809
701.838 579.089

- 4.130
950.000 -
5.485 -
955.485 4.130
163.133 343.594
36.120 99.120
148.800 94,062
— 200.000
200.000 —
100.000 100.000
1.900.000 1,900.000
271.000 378.692
— 3.000
197.890 239 030
14.560 123.862
3.031.503 3.481.360
75.000
— 82.213
58.925 54.486
332.990 325,360
142,633 50.139
20.836 -
— 70.000
325.901 218.500
— 8.070
110.722 —
—_ 10,000
— 13.000



10.

1.

US AID. Dhaka

US AID. Jakarta

US AID/Pop Council

Helen Keller International

Roche Far East Research Foundation
Miscellaneous Contribution

(c) Contribution in Kind

Japan Government
Miscellaneous

438.658
44,298
37.240
13.036

5.000
9.273

1.614,612

62,908
3,956

66,864

UsS$ 4712879

Taxation

2,360

834.128

4,315,488

Income taxes payable by its Bangladeshi employees are bom=z by the Centre. With respect to ex-
patriate employees. no tax is paid or deducted in Bangladesh from their remuneration. In this connection
reference may be made to Clause 21(2) of the Bangladesh Ordinance No. 11 of 1978 which provided inter
alia that remuneration of such expatriate employees will be exemnpt from income tax in Bangladesh if such
remuneration of the person is also exempt from payment of tax in the country of his domicile or permanent
residence and evidence in respect of the said exemption is produced to the income tax authority concerned
in Bangladesh. Efforts are being made to obtain tax exemption for its employees from the Government of

Bangladesh.

Currency Translation

Rates of exchange used for the translation of various currencies for the purpose of these accounts as of

December 31, 1982 are as follows:

Average rate used for the con-
version of monthly expendi-
ture of Fixed Assets and stock

Curreticy of stores and spares in US $
Tk. 1.00 0.045
A% 1.00 1.025
UKE£1.00 1.755
SFR 1.00 0.499

Personnel Services

Bank rates used for other
items at December 31, 1982

inUS $

0.041
0.974
1.607
0.498

Expenditure on the above accountincludes US $ 35,100 paid as honorarium to the members of the Board

of Trustees.

Contingent Liabilities : In respect of—

(i) Prior years’ tax on expatriates salary US$ 110,000 and
(it) Severance pay not provided for US$ 211.,000.
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12.

13.

14.
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Capital Commitment : Inthe opinion of the management, this amount is considered to be $ 400,000.

CAPITAL DEVELCPMENT FUND

LIABILITIES
Fund Account

Balarice at 1 January 1982
Add; Receipts during the year

Adjustment for currency translation

Current Liabilities

ASSETS

Fixed Assets

Current Assets

Stock of stores and spares
Advances. deposits and prepayments

Balancing figure which represents an amount has
been merged with the operatng fund

Operating Tund

Balance at 1 January 1982
Add: . . Adjustment for currency translation

Transferred from Receipts and Expenditure Account

Less: Adjustment for writing off Fixed Assets under § 50

Transfer to Reserve Fund

Surplus/(Deficit) for the year ended December 31, 1982

1982 1981
832,675 828,545
955,485 4130

1,788,160 832.675

29,733 —

1,817.893 832,675
344,509 240,280

US $ 2,162,402 1.072.955
1.410,405 813,573

— 77.314

387,184 150,614
364,813 31,454
751,997 259.382

US $ 2,162,402

1.072,955

1982 1981
1,536,904 2,581,743
24,814 —
1,561,718 2,581,743
154,623 421,820
1,716,341 3,003,563

(78,042) (148.036)
1,638,299 2,855,527

100,000 —
1,538,299 2,856,527

225,642 (1,318.623)

US $ 1,763,941

1,636,904



PUBLICATIONS DURING 1982

Working Paper:

25 Becker S, Mahmud S, Sarder AM. Validation study
of pregnancy histories and indirect techniques of
fertility and mortality estimation in Matlab, Bangla-
desh. Apr 193259 p.

26 Horton S, Ciaquin P. Cost effectiveness study of
hospital and of ambulance services at Matlab
Treatmerit Centre. May 1982. 52 p.

27 Chuwdhury AMR, D'Souza S. A design and field
methods for monitoring impact on mortality of an
oral therapy programmie. Jul 1982. 23 p.

28 Chowdhury Al. Aziz KMA. Demographic studies
ile rural Bangladesh © May 1971 — April 1972
Nov 1982 24 p

29 Chowdhury Al. Aziz KMA. Demographic studies
in rural Bangladesh | May 1972 - Apiil 1973.
Nov 1982. 24 p.

30 Chowdhury Al. Aziz KMA. Demographic studies
in rural Bangladesh | May 1973 ~ April 1974,
Nov 1982. 22 p.

Scientific Report:

55 Becker S, Razzaque A. Sarder AM. Demographic
Surveillance System - Matlab. Volume 8. Census
update 1978. Apr 1982. 31 p.

56 Chowdhury MK, Razzaque A, Becker S, Sarder
AM, D'Souza S. Demographic Surveillance Sys-
tem —Matlab. Volume 9. Vital events and migration
1979. May 1982. 56 p.

57 Sarker SA. Molla AM, Karim AKMM, Rahaman
MM. Calorie intake in childhood diarrhoea. Jul
1982.12 p.

58 Chowdhury MK, Razzaque A, Mostafa G, Sarder
AM. D'Souza S. Demographic Surveillance Sys-
tem - Matlab. Volume 10. Vital events and migra-
tion tables 1980. Nov 1982, 61 p.

Special Publication :

17 RahamanMM AzizKMS, Rahman Seds.Proceed-
ings of the 1st Asian Conference on Diarrhoeal
Disease, Dacca, 16-20 Feb 1981. Feb 1982, 262 p.

'8 Clequin P, Claquin B, Rahman S, Razzague MA,
Shaikh K. Chowdhury TR, Kanawati NH. An
evaluation of the Government training programme
of traditional birth attendants. May 1982, 78 p.

19 Samadi AR. Islam MR. Aziz KMS. ICDDR.B model
for treatment of diarrhoeal diseases. Jul 1982. 12 p.

Newsletter:

Glimpse . ICDDR.B Monthly Newsletter. Volume 4,
No. 1-12, Jan-Dec 1982.

B ORIGINAL SCIENTIFIC PAPERS:

Bairagi R, Aziz KMA, Chowdhury MK, Edmonston B
Age misstatement for young children in rural
Bangladesh. Demography 1982 Nov;19(4):447
-58.

Bairagi R, Chowdhury MK. On error due to graduation
of scaling for anthropometry. Am J Phys Anthrop
1982;58(3):331-3.

Bairagi R. Reliability and validity of the anthropometric
indices | weight-for-age versus weight quotient
and height-for-age versus height quotient. Rur
Demogr (Dhaka) 1980;7(1-2):25-32°

Becker S, Sarder AM. Seasonal patterns of vital events
in Matlab Thana. Bangladesh. /i ; Chambers R.
Longhurst R. Pacey A eds. Seasonal dimensions
to rural poverty. London : Pinter, 1981:149-54"

Bhatia S. Contraceptive intentions and subsequent
behavior in rural Bangladesh. Stud Fam Plann
1982 Jan;13(1):24-31,

Bhatia S, Becker S. Kim YJ. The effect on fecundity of
pill acceptance during postpartum amenorrhea
in rural Bangladesh. Stud Fam Plann 1982
13(6-7): 200-7;

“Not listed in earlier annual report.

**Coltaborative work.
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Bhatia S. Experience with lippes loop and copper-T
intrauterine devices in rural Bangladesh. Int J
Gynaecol Obstet 1982 Jun;20(3):175-82.

Bhatia S. Training community health workers in rural
Bangladesh. World Health Forum 1981;2(4):
491-4-

Black RE. Greenberg HB, Kapikian AZ. Brown KH.
Becker S. Acquisition of serum antibody to Nor
walk virus and rotavirus and relaiion to diarrhea in
a longitudinal study of young children in rural
Bangladesh J Infect Dis 1992 Apr:145(4).
483-9.

Black R. Aspectos eprdenvologicos de la diarrea aguda
Diagnostico 1982;9(4):180-8

Black RE. Brown KH Becker S. Alim ARMA. Merson
MH. Contanunation of weaning foods and trans
nission  of enterotoxigenic  Escherichia  coli
diarthoea in children in rurat Bangladesh. Trans R
Soc Trop Med Hyg 1982;76(2):259-64.

Black RE. Brown KH. Becker S. Yunus M. Longitudmal
studies of nfectious diseases and physical growth
of children m rural Bangladesh. 1. Patterns of mor-
bidity. Am J Epideniol 1982 Mar; 115(3): 305-14

Black RE. Brown KH Becker S. Ahm ARMA, Huq |
Longitudinal studies of nfectious diseases and
physical growth of children in rural Bangladesh.
Il Incidence ¢f darrhea and association with
known pathogens Am J Epidemiol 1982 Mar;
115(3):315-24

Blaser MJ. Huq MI Glass RI. 2.micki S, Birkness KA.
Salmonellosis at rural and urban clinics in Bangla
desh: epidemiologic and clinical characteristics
Am J Epidemiol 1982 Aug:116(2):266-75.

Boyce JM. Hughes JM. Alim ARMA. Khan M. Aziz
KMA, Wells JG. Curlin GT. Patterns of Shigella
infection i fanules n rural Bangladesh. Am J
Trop Med Hyg 1982 Sep:31(5):1015-20

Briscoe J. Chakraborty M. Ahmed S. How Bengali
villagers choose sources ol domestic water. Wat
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Makhduma Khatun, BSc Bangladesh ~ Research Officer
“*David Lahiry Bangladesh  Senior Staff Nurse
““Thelma N.S. Letfert, MD Brazil Staff Clinic Physician
“*Camna P Lovely. SRN. Practical Nursing USA Nurse-Physician’s Assistant
Abdul Mayjid Bangladesh ~ Phamacy Incharge

‘New appointment in 1982 *‘Left during 1982 **“Leave of absence
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A, Majid Molla, MBS, ’hD. NCH Bangladesh  Pacdiatncian & Gastro-enterologist

KM, Moniuzzamar, MBBS Bangladesh ~ Medical Officer
Manakhushi Mondal Bangladesh  Senior Staff Nurse

Sanut Kumar Nath, MBBS Bangladesh  Medical Otficer

Suratun Nessa Bangladesh  Assistant Matron

Barhn Chandra Nokrek Bangladesh  Sentor Statt Nurse
Momata H  Punlication Bangladesh  Semior Stafl Nurse

Golam Hasan Raboani MBBS. MPH Bang'adesh  Climcal Research Physician
M Lutfor Rahman Bangladesh  Semior Staff Nurse
Mahbubwr Rahmon MEBEBS Bangladesh  Medical Otficer

Hosne Ara Rabman Bangladesh  Senior Stafi Nurse
Swipan Kumar Roy  MBBS Bangladesh  Clinical Research Physician
Mabet V' Rozuno Bangladesh  Senior Stall Nurse

CAmal kumar Saha. MBBS Bangladesh  Medical Olficer

Md  Abdus Satamy MEBS Bangladesh  Medical Officer

M A Sattar Bangladesh  Senior Stalf Nurse
Shaligul Alam Sarker. MBRS Bangladesh  Medical Officer

M B Shamsuddin Bangladesh  Secretary

Pieter Speelman. MD Netherlands  Gastroenterologist

At Stephen Bangladesh  Assistant Matron

Garbara Stoll MD USA Paediatrician

Mare J - Struelens MD Belgtum Chmical Research Physician
Jsabella Vesters, SRN Graduate Nurse Belgum Nurse- Fhysician's Assistant

DISEASE TRANSMISSION PROGRAMME

“Nilufer Aty MSe Bangladesh  Sentor Research Officer
Waseque Uddm Ahmed Bangladesh  Semior Rescarch Clficer

Qazr Shalt Ahimed. MSc Bangladesh  Semior Research Oficer
Saiyeda Qudsiya Akhtar, MSc. PhD Bangladesh  Microbuoloyst
“*Soheli Akhter, MSc Bangladesh  Senior Research Officer
“*Khorshed Alam. BSc Bangladesh  Senior Research Officer

ARM Abdul Alim BSc Bargladesh  Senior Research Officer

Md. Ansaruzzaman, BSc Bangladesh  Research Officer

Hasina Banu. MA. M8 Bangladesh  Senior Field Research Officer
Bidyut Banerjee Bangladesh  Secretary

Saleha Chowdhury. BA Bangladesh  Secretary

Roger Glass, MD, MPH USA Epidenmiologist

Khaleda Haider. MSc Bangladesh  Senior Rescarch Officer

Md. Moshaddeque Hossain. MBBS Bangladesh  Research Trainee (Clinical Epidemiology)
Md. Imdadul Hug. D Ract. PhD Bangladesh  Niicrobiologist

CAnwarul Hug, MSe Bangladesh  Rescarch Officer

Syed Shafiqul lslam, MBBS Bangladesh  Research Trainee (Clinical Epidemiology)
MU. Khan, MBBS. DPH Bangladesh  Epidemiologist

AKM. Golam Kibriya Bangladesh  Senior Research Officer
Prabashe Mahmud Bangladesh  Secretary

MA. Salek Mian Bangladesh  Research Officer

‘A Lauf Mian, B.Sc. M.B.BS. D.P.H.. Ph.D. Bangladesh  Consultant

¥.A Monsur, M B.(Cal),D.CP., D.Bact.. Bangladesh  Cunsultant

F.R.C Path

LN Mutanda, PhD Kenya Microbinlogst

P K Bose Neog BSc Bangladesh  Sentor Research Officer

Md  Zeaur Rahman. MSc Bangladesh  Research Tramee (Microbiology)
Suhas G0 Sanyal. MD. PhD Incha Microbrologist

Md  Shatuduliah Bangladesh  Field Research Officer

Nigar Sayem Shatud. MBRBS, MSe, DPH Bangladesh  Epideniologist



HOST DEFENSE PROGRAMME

Ansaruddin Ahmed, MBBS

*Md. Showkat Al MSc

Md. Shamsul Huda, BA

‘Shahjahan Kabir, PhD

Sushama Pashi

NUTRITION PROGRAMME

Noor M. Abdal MBBS. Dip m Nutn.

Zuifa Ahmed. MA

KA. Al-Mahmud. MSc (Vet)

Ahmed Nurul Alam, MBBS, PhD
Md. Akbar Ali, BSc

Shahan Ara Begum, MSc

Golok Behari Chakma

Ashish Kumar Chowdhury, MSc
Sankan Das, BA

Kh. Zahid Hasan, MBBS., MPH

Md. Anowar Hossain, MBBS

K.M. Nashirul Islam, MSc, (AH)

Ferdous Jahan, MSc
Obaida Kabir, BA
Ayesha Molla, MSc, PhD

*'Zahid Mozaffar, MSc

MM.H. Munshi. MBBS., MPH
Md. Yeakuh Patwary. MA
Sabiha Rahman, MSc

M. Abdur Rahim, BSc

ASM. Hamidur Rahman. MSc (Vet)

M. Mupbur Rahman. MSc

Najma Rizvi. MA (Geog). MA (Anthro), PhD

Farda Sultana
MA. Wahed. BSc

Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh

Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladash
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladech
Bangladesh
Bangladesh
USA

Bangladesh
Banglidash

COMMUNITY SERVICES RESEARCH PROGRAMMNME
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'Sk Jaynal Abedin, MCom

Md. Nurul Alam. MA
K.M.A Aziz. FhD

““Eleanor Baker, MA

Md. Abdullah-Hel Baqui. MBBS
Md. Abdul Ban, MBA
Saleha Begum, MA

""Md. Abbas Uddin Bhuiyan, MA

Jyotsnamoy Chakrahorty
AKM. Alauddin Chowdhury, SeD

Mrndul K. Chowdhury. MSc. Mphil

A.l. Chowdhury

Md. Giashuddin. MBBS
Sentu B. Gomes

Md. Emdadul Haque. MA
Md. Emdadul Haque. MBBS

"*Md. Manbub Hossain, MBA

Shafiqul Islam, MA
AKM. Nurul Islam
Nasrin Jahan. MBBS
Md. Rezaul Karim. MSc

Eangladesh
Bangladesh
Bangladesh
USA

Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh

Immunologist

Senior Research Officer
Research Offii er
Immunologist

Research Of{icer

Research Trainee

Research Officer

Animal Resources Branch Head
Clinician

Biochemistry Branch Head
Research Officer

Senior Staff Nurse

Senior Research Officer
Field Research Officer
Epidenologist

Medical Officer

Anmal Husbandiy Officer
Research Officer

Scecretary
Biochemust-Nutritionist
Research Officer

Teknaf Field Station Fead
Senior Field Reeearch Officer
Research Trainee

Research Officer

Veterinary Otficer

Senior Research Officer
Nutritionist-Anthropologist
Sccretary

Senior Research Officer

Tranec Programmer

Statistical Officer
Anthropologist

Rescarch Associate/Programmer
Senior Medical Otficer (Acting)
Tramee Programmer
Programmer Assistant

Research Associate

Senior Field Ressarch Officer
Demographe:

Data Management Branch Head
Statistical Officer

Medical Officer

Secretary

Senior Fieid Research Officer
Medical Officer

Tiainee  Programmar
Sociologist

Field Research Officer

Medical Officer

Research Associate



Md. Khalequzzaman, MBBS Bangladesh ~ Medical Officer

M.M. Rahman Khan Bangladesh  Senior Fietd Research Officer
**M. Khondoker, MSc. DipEd Bangladesh  Programmer
David Leon, MA USA Computer Analyst
Amal Krishna Mitra. MBBS, DIH Bangladesh  Medical Officer
Mohd. Mohsin Bangladesh  Computer Operator (Acting)
Md. Ibrahim Moliah, MSc Bangladesh  Programmer
Abdullah Hel-Mustafa, BSc.DIp EDP Bangladesh  Computer Manager
“*Chowdhury B A. Mustafa, MSS Bangladesh  Trainee Programmer
Md. Easin Aziz Muttagi, MSc Bangladesh  Programmer
‘*Elizabeth Gabrielle Palmade, AB Netherlands  Programmer/Analyst
“**Makhlisur Rahman. MA Bangladesh  Sociologist
Sayeedur Rahman Bangladesh  Senior Computer Operator
Md. Anisur Rahman, MSc Bangladesh  Trainee Programmer
**"Mizanur Rahman, MSc Bangladesh  Senior Statistical Officer
M.A. Razzaque. MSc Bangladesh  Senior Statistical Officer
Nikhil Chandra Roy. MSc Bangladesh  Medical Records Assistant
“'Ahmed Saber. MSc, MS (Comp. Sc.) Bangladesh  Programmer/Analyst
Loretta Saldanha India Executive Secretary
*Sirajus Salekin, MCom Bangladesh  Trainee Programmer
A. Mazid Sarder Bangladesh  Senior Field Rescarch Officer
Jatindra Nath Sarker Bangladesh  Secretary
Thomas M. Sarker, MSc Bangladesh ~ Computer Operator
"A.P. Satterthwaite, MD USA Consultant
“*Brian Seaton, MA, MSc. Dphil. AIMLS UK Endocrinologist
“"M.A. Kashem Shaikh, BA Bangladesh  Senior Statistical Officer
Md. Yunus. MBBS., MSc Bangladesh  Matlab Field Station Head
Susan Zimicki, MS, MS (IH) USA Epidemiologist

TRAINING. EXTENSION & COMMUNICATION

Hasan Shareet Ahmed. MCom Bangladesh  Publication Officer

Rezia Laila Akbar. MBBS, MPH Bangladesh  Training Coordinator

Mecer Mushtag Ali, MA, Dip in PM Bangladesh ~ Manager. Training. Extension & Communication
Mir Motasem Ali, MA Bangladesh  Serials Librarian

Asemy Ansari, BFA Bangladesh  Head. Medical lllustration Cell
‘Nayma Dey, BFA Bangladesh  Asstt. Medical llustrator

Eva G. Doherty Australia Nurse Volunteer

Teresa Derozhinsky ltaly Executive Secretary

Abu Eusof, MBBS Bangladesh  Team Leader. Training

AS. Golam Faruque., MBBS Bangladesh ~ Training Physician

Cyrit Gomes Bangladesh  Secretary

Farhad Hossain, MA Bangladesh  Librarian

Md. Iwurul Huda, MA. DPH Bangladesh  Senior Publication Officer
*Md. Anwar Hossain, BA Bangladesh  Trainee Secretary

‘Iftekharul Islam, M. Pham. Bangladesh  Scientific Documentation Officer
Md. Sirgjul Istam, MSc Bangladesh  Senior Research Officer

Md. Shamsul Islam Khan, MA, Dip PM Bangladesh  Head, Library & Publication Branch
Md. Ali Arshad Meah, BA Bangladesh  Secretary

Shereen Rahman, MA Bangladesh  Associate Editor
“*Sharon Sargeant Bangladesh  Editorial Secretary

Sunil Sukla, BFA Bangladesh  Assistant Medica! Illustrator

RESOURCES DEVELOPMENT

AK. Azad, MA. LLB Bangladesh  Public Relations & Information Officer
‘Mustafa Igbal Ali. MBA Bangladesh  Programme Officer
“*Sultana Chowdhury, BA Bangladesh  Secretary

‘M. Hanifur Rahman, B.A. Bangladesh  Secretary

Suzanne Smith, AB USA Development Officer
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PROJECT DEVELOPMENT

Jolaluddin Akbar, M. Stat.

Abdul Ban, MBBS
“*Pierre Claquin, MD

Md. Azizul Haque

Mirza | Haque. BA, Dip i PM AIPM. LLB
Dr. AM. Mustaqul Huq

Mian Bazle Hossamn, MSc

Khaled Jahangir. BA

Mehraby Al Khan, MSc

James F. Phillips, PhD

ABM. Khorshed Alam Mazumder, MA
“*Md. Matzur Rahman, MA

‘Mizanur Rahman, MBBS, MPH
ASM. Mranur Rahman, MBBS, MS:
A. Khayer Ubadur Roh, MS

Md. Shahadat Zaman

FINANCE & ADMINISTRATION

UK Alauddin Ahmed BA
Ashrafuddin: Ahmed. MSc. Engr (Mech)
Badruddin Ahmed, MBA
Md. Mahbubul Alam. BSc¢
Chowdhury S Alam
“Haki Anjuman Ara MBBS
Judith Chowdhury
‘Rabindra Das, Dipin Engr (Cl)
‘Nikhil Kumar Datta, MCom - ACMA
Md  Abul Hasbern )
Md  Sharmsal Hoque BCom, CA (Int)
AKM Nazral Istamy MA LLE
MA  Jabbin
M Rahman Khaldi ACA

RN Majumder
SAA Abdut Matin, BCom
AKM Abdul Matim. BA
Noor Mohd  Memakit
Mo Mobhuaddin
Shamma Mom. MCom  MBA
M. Golam Morshed. MA, LLB

“"Honora Nichaus, MSBA. CPA
Md. Mupbur Rahman
Md Mizanur Rahman, MCom
Mofzalur Rahman

“Mahbuabur Rabiman
A Ravzaque
Bejoy R Saha MBA. Dip in PM
AK Md. Abxdus Samad. MCom
Shuipan Kumar Sarker. BCom. AIPM
Mohd. Jahi Sarker

“AF. Sarker, MSc (CE). PEngr

KA. Shaheed
Md. Shahabuddin

“*Md. Siddique

“*Mobarak All Sikder
RH. Swear
M. Sobhani

“Mark P Tucker
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Bangladesh
Bangladesh
France
Bangladesh
Bangladesh
Bangladesi
Bangladesh
Bangladesh
Bangladesh
UsA
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh

Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Australia
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
USA
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Canada
Bangladesh
Bangladesh
Boangladesh
Bangladesh
Bangladesh
Bangladesh
USA

Demographer

Medical Officer

Extension Coordinator

Senior Field Research Officer
Senior Administrative Officer
Consultant

Stanstical Officer

Secretary

Statistical Officer

Scientist

Demographer

Senior Field Research Officer
Senior Medical Officer
Clinician/Epidemiologist
Statistician/Demographer
Field Research Officer

Personnel & GS Branch Head
Maintenance Branch Head
Cost Accounting Head
Procurement Othicer

Secretiry

Chnician (St Chinie)
Exccutive Sccretay
Construction Site Supervisor
Accounts Officen

Semor Accounts Ofheer
Senor Accounts Officer
Semor Travel Othicer

Semor Personnel Officer
Financial Accounting Head
Senior Procurement Officer
Accounts Ofticer

Semior Transpert Officer
Senmor Techmical Officer (Acting)
Senor Coordination Officer
Budget Aeccounting Heacl
Supply Branch Head
Fmancial Consultant

Scnior Estate Officer

Senior Accounts Officer
Techmeal Officer

Accounts Olhicer

Semor Techiical Officer
Senior Personnel Officer
Semor Accounts Officer
Secretary

Secretary

Engmecring Consultant
Senior Property Control Officer
Controiler

Technical Officer

Accounts Officer

Secretary

Bio-Engmeerng Cell Head
Physical Plant Manager



BACK COVER

THE TWO MAJOR CAUSES of dysentery-type
diarrhoea in developing countries are the “invasive”
organisms Entemeba histolytica, which causes ame-
hic dysentery, and Shigella species, which cause
shigellosis or bacillary dysentery. These organisms
burrow into the intestinal walls, causing ulcerations
and, ultimately, blood and mucous in the stool. Pic-
tured (top left) is amebic dysentery of the colon, and
(top right) a microscopy showing the deep ulcera-
tion of the colonic wall characteristic of the disease,
as well as the organisms (small dots) ; and (bottom
right) colonic shigellosis, plus (bottom left) a micros-
copy showing the characteristic superficial lesions
of the colonic wall surface (left side of channel),
and the covering pus layer (right side).






