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SUMMARY OF MAJOR RECOMMENDATIONS

An International Scientific Review Meeting was held in
Dacca, Bancladesh, fror February 6. through 14 to- review the
scientific activities and competence of the Cholera Research
Laboratory and make recommendations’' for the Zfuture. Twenty-
six scientists participated in this meeting (Appendix 1) . Some
of the major rccommendations are abstracted below:-

1. The mecting recommends the intemmationallzation of the
CRL angd the new institutlon be called the International Center
for Diarrheal Disease Research (ICDDR). This recommendation
is made in recognition of the fact that diarrheal diseases
constitute a major world health problem and there is a need
for an international institution which addresses this problem
(v.Ll).

2. The principal objective of the International Center would

- be governed by a concern for improving health of the community.
The preoccupation with diarrheal disease prevention and control
implies the necessity to identify determinants of diarrheal
disease distribution in the community, besides undertaking
clinical and laboratory research, and should also include the
development of appropriate+%echnologies of intervention for
prevention and control andz %%%ing }n community situations (V.4).

3. Another important objective of the Center would be to
provide training to Bangladeshi and other naticnals in the
areas of its activities and competence in collaboration with
national, regional and international organizations (V.5).

' It ig important that the Center's research agenda be
prablem=orisntated and address preblems of priority and doss

g0 in < manner that is most likely to develop applicabls
interventions with reasonable prospect of success. Thiz could
be achieved by designing studies with the involvement of health
service implementors. Furthermore, to ensure this orientation
on a continuing basis, the meeting advises that individuals
known for their social responsibilities and concerns be included

on the scientific review committees and co-orxdinating committees
(V.6).

5. The meeting agreed that research in diarrheal diseases, in
the broadest sense, should be of paramount importance in the
proposed International Center. Past and current work in this
area has been outstanding in regard to scientific gquality and
applicability to health precblems in Bangladesh and other
developing countries. Current and proposed research programs in
. this area offer the prospect of defining the etiology, patho-
physiology and treatment of wvirtually all acute diarrheal
illnesses. The results of such research will be directly
applicable to a major health problem in Bangladesh and in other
developing countries (IV.1l.2).



6. The meeting favours biological and demographic popul-
ation studies at the Center provided they are relevant to
diarrheal diseases and related health problems. The meeting
recognizes the demographic data now available and yet to be
collected are unique. A great deal of information. of both
practical and theoretical importanceé is available from this
source and the meeting endoxrses continuation of this activity.
Tt recommends that more social data be gathered and that the
data be made available to other institutions in Bangladesh
and in other countries, to permit full utilization of this
unigue resource (IV.2,7 and IV.2.2).

7. The meeting recommends that the International Center
address itself to the study of diarrheal diseases as they
relate to food and nutrition. Relevant factors include food
availability and food consumption at the household level,
food utilization and the nutritional status. Studies should
also examine the reduction of nutrient energy intake assoc-
iated with diarrhea and, for instance, the economic and/or
productivity effects of temporary disability due to diarrheal
disease. Also, the effect of diarrhea on food utilization,
nutrient loss, nutrient diversion, or nutrient wastage
deserves investigation (IV.3.4 and IV.3.5).

8. The meeting generally agreed that the results of scientific
research should be developed to the point that they could be
used by health professionals and by the public. At the point
where interventionsg become practical and applicable, a strony
affort should be made to help local agencies to use such
information effectively. The Center should aim to producc
effective interventions together with a methodology for their
introduction, evaluation, and incorporation into the local
health care service (IV.4.2 and IV.4.4).

- —_—
T ’

9, In establishing the Center there are several special
" considerations such as the possibility of the Center drawing
.away local talent from national centers. This may be guarded
against by the development of positive and mutually collaborative
partnerships between the Center and local institutions so that
a spirit of complementarity prevails and local initiatives and
capabilities are facilitated by the Center's presence. There
are several ways by which these complementary relationships
may be established, some of these are: full exchange of
information, secondment of research and teaching staff, joint
research undertakings, contractual research by national
institutions, sharing of eguipment, facilities and personnel.
In addition, a joint committee representing the Center and
local institutions for program co-ordination in Bangladesh
could continuously monitor the program and projects and recommend

necessary adjustments and suggest specific collaborative arrange-
ments (V.8 and v.9). ;




1.2

]
93]

BACKGROUND: = THE CHOLERA RESEARCH LABORATORY

The Cholera Research Laboratory (CRL) was estab-
lished in: Dacca in 1960 by joint agreement between the
Covernments of Pakistan and the United States Agency
for International Development {(USAID), and was the
executing agency of a cholera research program sponsored
by SEATC. Following the war of Bangladesh Independence
in 1971, a new agreement was negotiated between the
Government of Bangladesh and USAID and signed in 1974.
This agreement will expire in September, 1978, and USAILD
funds under the present agrecment will run out in
December, 1978.

The CRL facility in Dacca is located within the
Institute of Public Health complex. It comprises lab-~
oratories, a small hospital and out-patient treatment
center, a library, a data processing center, animal
house, administrative offices and a workshéop. In addit-
ion, the CRL has operated the Matlab Field Research
Station and field hospital since 1963, and the Teknaf
Field Research Station and field laboratory since 1974.

" The population in both field research areas has been

maintained under demographic surveillance, and under
disease surveillance for a number of field research

" programs.

*,

Initially orientated to cholera research in all its
aspects, the CRL has more recently turned its research

"focus and expertise towards other diarrheal diseases, and

through its population data base towards population
dynamics, fertility and nutrition.

~..-The CRL has a number of fesearch programs which are
health services research projects (in the sense of the
experimental provision of health services) or have a
significant component of the activities in this field,
e.g.
- Cholera and diarrheal disease treatment‘Ft CRL.
- Matlab family planning program.
- Teknaf water supply and sanitation program.

- Teknaf shigella surveillance project.

- Development and testing of simple oral electrolytes
Zor home use.

There is no doubt as to CRL's high internationél
reputation in the field of cholera research, or that the
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CRL is now establishing a similarly high reputation with
respect to research into other important diarrheal
diseases, and its more recent research interests including
population and family planning, and environmental sanitat-
ion projects.

With the expiry of the existing agreement, the United
States and Bangladesh Governments have proposed the
reorganization of the CRL as an international center. A
Subcommittee on Internationalization, jointly sponsored by
the Covernment of Bangladesh and the CRL, has taken the
opportunity to invite representatives of international
agencies to consider its reorganization, and now seeks
scientific opinion on its research objectives, emphasis,

.and relationships with other institutions in Bangladesh

and-elsewhere. At the same time, the CRL has experienced
conflicts of direction and emphasis among its staff and
potential conflicts with the development of other

institutes in Bangladesh. There has been some public
criticism of the CRL's role in health research and training,
with accusations that the CRL by its very presence is
retarding health research and development in Bangladesh.
Although matters of opinion, the CRL has taken these
criticisms seriously enough to invite views on their

validity.

A preliminary informal me&ting with representatives
of potential donor agencies, and others, was held in
December, 1977, to review a draft charter and a draft
prospectus for the proposed Center.

The meeting which is the subject of the present
report was convened by the CRL to review the scientific
activities and competence of the CRL and make recommend-
ations for the future.

BACKGROUND: HEALTH IN BANGLADESH

The health sgituation in which CRL now operates, and
proposes to continue to operate as an international center,
reguires a.brief outline to provide a perspective for the
body of this report.

The population of Bangladesh is approximately 80
million, with a densityv around 1400 per square mile, the
highest figure for a predominantly rural country. Only
8% live in urban centexs -of 5000 people or more. Annual
per capita income is under US $ 100, and per—capita

L

expenditure on health (from revenue) is around 50#£.

Availability of trained medical manpower such as
doctors and auxiliaries (nurses) is not satisfactory to
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meet the requirements of the country, especially in the
rural areas. Other facilities such as hosgpital beds are
not enough to meet the need. Organized health care
services are being developed with the target to eventually

.provide a health center and attached auxiliary staff for

each 20,000 population.

The ten leading causes of death (from a localized
survey in 1976), and their rates per 100,000 population,
as per Companiganj project in Noakhali dlstrlct have
been estimated as:-

Piarrheal disease 412
Pneumonia 282
Measles (epidemic year) 131
Birth injury, prematurity, etc. 113
Malnutrition B4
Tetanus ' 84
- Stroke 75
Fever _ 66
Senility 56
Crude birth rate 46 per 1000
Crude death rate 18 per 1000
Natural increase rate 2.8%
Infant mortality 140 per 1000 live births
Maternal mortality : "6 per 1000 live births

To further complicate this picture, the country is
generally deficient in communications and rapid transport
links, and suffers from recurrent natural catastrophes
such as famine, flood, and cyclone.

REVIEW METHODS !

The objectives of the Review Meeting were:-

a) To critically review the current scientific
program of the CRL.
—"b)" To examine the rationale for the tsiansformation
of the CRIL into an International Center for
Health Research (ICHR).

¢} To review the proposed objectives for the ICHR.

d) To provide guidelines for the balanced develop-
ment of a scientific program of the ICHR to meet
these objectives.

é) To recommend requirements for scientific staff
and institutional resources to fulfill the
proposed objectives of the ICHR.
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III.2 . The Review Meeting was held at Dacca, Bangladesh,
6-14 February, 1978.

I1I.3 The Review Meeting had as participants 26 scientdists
from fifteen countries:and . was.also attended by’ all avail-
able senior staff of CRL. Participants are listed iIn
Appendix 1. ‘

II1.4 Background material provided to participants before
and during the Review Meeting is listed in Appendix II.

IIL.5 On the first two days of the meeting, February 6 and
7, summaries of general reports and research programs
were presented by CRL staff, and clarified or amplified
as necessary. This period included short visits to a
recurring cholera focus across the Buri Ganga rivex at
Keraniganj served by a Terres Des Hommes Health Center and
to Dacca Medical College and Shishu hospitals.

ITT.6 Oon February.8 and 9, participants divided into three
groups: - ‘

Group 1 - Discussion of Diarrheal Disease Program and
visit to Matlab Field Research Station,
Matlab Thana, Comilla District.

Group 2 - Discussion of Population Studies Prograrm,
T _.discussion of‘drganizational aspects

and visit to Matlab as above.

" Group 3 - Visit to Teknaf Field Research Station,
Teknaf Thana, ' Chittagong District.

III.7 On February 10, Groups 1 to 3 reported and discussed
their observations and concluysions at a plenary meeting.
Participants then reconvened:as five small groups to
consider and make recommendations on:-

TR

'b) Administration. g
} . 2
. €} Demographic Data Processing.

a) Training and Outreach Activities. -

~d) Nutrition Studies.
e) Organization and Structure.

III.8 These and earlier reports were discussed and drafted
as the final report on February 1ll, 12 and 13.

y o
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Y " RECOMMENDATIONS *

Iv.l " DIARRHEAL: DITSEASE RESEARCH
Iv.1l.1 In reviewing the current and proposed scientific

programs, the following considerations were used as
guidelines in determining recommendations:- '

. al Applicability to health problems in Bangladesh
and other developing countries. I

b} Scientific quality.

¢} Involvement with local institutions in project
planning, execution and evaluation.

Iv.1.2 The meetlng agreed that research in_diarrheal
diseases, in the broadest sense, should be of paramount
importance in the proposed International Center. Past
and current work in this area has been outstanding in

" regard to scientific quality and applicability to health
problems in Bangladesh and other developing countries.
Current and proposed research programs in this area offer
the prospect of defining the etiology, pathophysiology
and treatment of virtually all acute diarrheal illnesses.
The results of such researxrch will be directly applicable
to a major health problem in Bangladesh and in other
developing countries. Critical reviews of proposed
scientific objectives in five major areas are as follows:-

IV.1.3 Clinical Studies

Iv.1.3.1 The proposed International Center (IC) has a unigue
opportunity to define the cY¥inical aspects, pathophysiology
mechanisms and therapeutic requirements in acute non-
cholera diarrheas. including those caused by rotavirus, MAG
vibrios, NAG parahemolyticus wvibrios, ST producing E. coli,
and shigella. These agents together with V. cholerae
are responsible for the vast majority of acute watery
diarrheal illness both in Bangladesh and in other develop-
ing countries. The meeting emphasizes that such studies
provide the background for more precise etioclogic diagnosis
effective field treatment, and appropriate environmental
control measures for these diseases, without demanding
sophisticated and expensive laboratory technigques.

IV.1.3.2 In the area of oral therapy there has been extensive
progress made in recent years and there is a clear
necessity for a field trial in Bangladesh of oral fluids
in -diarrheal disease. The particular advantage of CRL
for further studies of this!type s ' its centralized



treatment facilities with large numbers of seriously
dehydrated children with diarrhea and the strong
clinical tradition which will enable the numerous
problems which are likely to arise in the widespread use
of oral therapy to be decisively investigated. Further-
more, such studies can be related to eticlogical
agents. The defined communities provide an excellent
basis for assessing oral therapy in the community and
there are several health care delivery systems within
which the operational research problems of oral therapy
can be fully determined.

Iv.1l.3.3 The meeting agrees with the current plans to study

an even simpler oral rehydration regimen, employing a

- mixture of water, table salt and brown sugar, under

—<¢idrefully observed conditicns, in patients with mild to
moderately severe dehydratiing diarrhea. Although the
usefulness of this solution in the management of diaxrrhea
has not been documented, its potential practical value
should receive consideration. The meeting also feels
that the effectiveness of the Standard Oral Rehydration
Solution (ORS) in children with rotavirus diarrhea
should be carefully documented; the results of this
evaluation will be of great practical value throughout
the world.

Iv.1l.3.4,. The laboratory along with government hospitals
and dispensaries is now rendering treatment to acute
diarrheal diseases in Dacca and Matlab with a total
population of approximately 3.5 million.

Iv.1.4.  Epidemiology

IvV.l.4.1 The epidemioclogic prodram has been, and continues
to be, outstanding in scientific guality and unique
in the observations which it provides. The meeting
recommends continuation of the current long-term
epidemiologic field studies on rotavirus and entero-~
toxigenic E., coli infections. The studies offer the
unique prospect of defining both the epidemiology and
the protective immune mechanisms in thesé two diarrheal
illnesses which, collectively), appear to account for
most episodes of childhood diarrhea in many parts of -
the world. : ‘

Iv.1l.4.2 More generally, work concentrating on the
epidemiclogy and transmission of the enterotoxigenic
E. coli and the rotaviruses should comprise studies of
people, their behaviour, and the environment. The
observations made should alsoc be applicable to behavioural
aspects of cholera transmission. These studies are not
only valuable in themselves, but should act as a baseline
for environmental interventions and their assessment
and also for programs to change behaviouxr. Team work




by an epldemlologlst social anthropologist, environ-
mental engineer, and microbiologist is needed in a
limited number of villages so that their studies are
closely integrated and compatible for analysis.

Iv.1l.4.3 The presently proposed epidemiological studies
of the toxigdenic E. coli and rotaviruses fit well into’
this program and are endorsed. Complementary behavioural
observations- and environmental microbiology should be
run concurrently with the village studies if at all
possible.

Iv, 1.4.4 Where opportunities present, epidemiological
studies carried out in two (or more} locations should
be methodologically comparable and, thus, complementary
to each other. Environmental_alterations to reduce
infection transmission should be undertaken as soon as
adequate (»1 year) baselines are available. The
interventions should usually be low c¢ost changes
capable of widespread replication, though occasionally
more expensive changes may be needed to test hypotheses
efficiently.

IV 1.4.5 Evaluation of lnterventlons should be made in
sufficient detail to understand processes involved in

" success or failure and give a clear guide to improved
1nterventlons. :

IV.1.4.6 In the past, field work at Matlab has been pre-
dominantly descriptive except for the vaccine trials.
In the future there should be strong emphasis on a
range of interventiors studied on a small scale in
epidemiological detail. This will require very close
co-cperation between those with different disciplinary
backgrounds and orientations. While the initial aim
must be to find effective interwventions, they must be
developed 'with due regard for replicability on a larxge-
scale and costed and evaluated with care. This will
make heavy demands on the research workers in terms
of attitude as well as range of dlSClplincS. They will
need to be sensitive to several ways of thihking about
disease problems and none is likely to have a complete
background in this on arrival at the institute.
Consequently, an interdisciplinary working group is

central to effective work on the epidemiology of inter-
ventions.

Iv.1.4.7 The Teknaf area seems suitable for epidemiological
studies of diarrheal diseases and related health
problems, with an emphasis in surveillance and inter-
ventions. A rural field research station has been
functioning since 1974. The material and human resources
of the station are adequate for epidemioclogical reseaxch
and offer great potentialities for expansion of activity




into the area of appropriate rural technology like
health interventions. The infrastructure for coll-
ection, storage and retrieval of scientific data is = -
excellent. The treatment facilities provide community
sorvices which are indispensable to maintain field
operations; this activity is supported by a field .
laboratory. At present, the effort results in the
collection of demographic, anthropometric, morbidity,
and socio-anthropologic data. These data, particularly
those relating to cultural factors, are of potential
value for understanding of- transmission, control, and
prevention of diarrheal disease. More research along
this line is justified.

IvV.1l.4.8 Available information, however, permits the
design of intervention strategies that could result in
a significant reduction in diarrheal disease transmission.
These interventions should meet the following:-

.{a) they should be simple; (b) of low cost;

(c) taking into consideration beliefs and traditions of
the population; (d) they should yield preliminary
results within a period of not more than three years;
"and (e) the rural technology introduced should be self-
gustaining. The present experimental design should thus
be modified to conform with some of the above specific-
ations. The emphasis of the intervention should be an
improvement of sanitary conditions surrounding the chila,
which calls for an improved maternal knowledge of child-
rearing and care. The instruments of the intervention
(for instance, latrines, tube-wells) should be carefully
installed to ensure their optimal use, thus avoiding pit-
falls in the interpretation of the outcome.

Iv.1.5 "Immunology

The meeting strongly endorses the current immunoclogic
studies, and recommends that.future immunologic-research
- pe-guided by thé following broad principles:-
‘ 4
a) The major objectives should more clearly
define the local intestinal immune mechanisms
and to determine their role, if any, in -
protection against the acute diarrheal illnesses
which are commonly observed in Bangladesh and
other developing nations. It i% only on the
v basis of such studies that .the development of
more effective anti-diarrheal vaccines can be
anticipated. -

L e e . . armmtr s w - — e g s e m



b)

c)

IV.1.6 Bacteriology

- 11 -

In such studies ¢f local intestinal immune
mechanisms, effective collaborative arrange-
ments with scientists in other parts of the
world should be established. A great deal
of current research in this area requires
highly trained research technicians, as well
as expensive and highly sophisticated equip~
ment, the duplication of which is miether
necessary nor desirable.

_—

It was brought to the notice of the meeting that

the CRL is implementing a cholera vaccine
flield trial under the guidance of the
Bangladesh Medical Research Council, the
National Institutes of Health (USA) and the
Wellcome Laboratories (UK). This meeting
recommends that no subsecuent major vaccine
field trials should be Pplanned until a more
thorocugh understanding of the intestinal
immune response to V. cholerae and/or its
enterotoxin has been reached. "It is feit

by the meeting that, on the basis of current
information, the best candidate vaccine for
future trials may be a combination of subunit
toxoid and killed bacteria.

The meeting feels that current and proposed
bacterioclogic studies are all of sufficient
scientific and practical merit that they should be
continued. It made the following specific comments:

a)

b)

The current work of polyphasic characterization
of V. cholerae, NAG vibrios and rxelated
organisms is of great potential practical value,
is not apt to be carried out egually well clse-
where, and, therefore, deserves a very high
priority. For essentially the same reasons,

the proposed work on envmrovmental microbioclogy
deserves major emphasis.

The meeting endorses the concept of developing
a facility to study microbial genetics,
especially in _regard to studies of plasmid

transfer among enterobacteriaciae, in Bangladesh.
It was felt that the unique opportunities for
carrying out such studies in this environment
would justify their expense. The meeting
recormends, however, that the development of a
framework of collaborative arrangements, both
with local institutions and with scientists in
other countries should precede a major investment
in such a fac;llty.
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Phvsiological Studles

The meeting recognizes that a particular s<rengt.
of the CRL has been the ability of its sciencists teo
pursue a problem from the clinical, through the cellular,
to the wmolecular biological level. It is strongly folt
that this strength should be preserved in the proposaw!
International Center. Pursuant to this Jbjectiva, the
capacity for carrying out relevant:physiologlical studies ‘

‘must be maintained. . The meeting feels that two such

studies deserve considerable emphasis at the prosent
time.

a) The pathogenesis of diarrhea caused by rota-
virus is fundamentally different from that duc
to Vibrio cholerae and enterotoxigenic E. coli.
The scientists at CRL are in a unique position
to define the pathophysiology of diarrhea

—caused—by -rotavirus, and studies shaould be
directed to this geal. The results of such
studies could lead to a more effective mecans
of treating: this illness which appecars, both
in Bangladesh and in other developing ccuntries
to be the major cause of diarrheal 1llness in
children under two years of age.

b) The failure of oral r aicne in a
; s;gn;flc ’ ortion of patiente with sevrry

TFheal diseace has peinted to the patantial
practica] value of an antiscecretory agant waien

- could be used as an adjunct to oral “Tiucone
electrolyte therapy. The meeting eronyes the
study of potential adjuvant antxahcrctory
agents in the proposed International Conter,

J'J.

" Conclusion

The proposed Center has a unique opportunity to
provide the background Lnowledgo for wvaric

.
i
I‘:'|
}4
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the world. With. the develoomeﬁu §;|ﬁ
effective collaborative arrangements’
ally and internationally, this goal should

H

POPULATION STUDIES

In reviewing the various protocols, the following
conditions were used in deriving recommendationsg:=

) a) relevance-tp diarrheal diseases and related
topics;

and other_dFveloping countries.

Ay
-
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¢} early and thorough inyolvement with local
institutions in project planning and
execution; and ’ - .
d) scientific quality,.

Demographic Surveillanceée

The meeting recognizes the demographic data now
available and yet to be collected, are unique, 2
great deal of information .0f both_practical and theor-
etical importance is available from this source and
the meeting endorses continuation of this activity.

It recommends that more social data be gathered and
that the data be made available to other ‘institutions
in Bangladesh and in other countries, to permit full
utilization of this unique resource.

" Determinants of Natural Tertility -

The meeting notes. that this study has so far
produced useful information with regard to bioclogical
factors associated with natural fertility. It considers
that a household survey of the study area (fourteen
villages) would be desirable in order to establish the
level of natural fertility to provide a bench mark for
the national family planning program, The meeting
recommends . close co-operation between the Center and
the Bangladesh Institute of Development Studies,
the National Institute of Populatiocn Research and
Training, the Ministry of Health and Family Planning
etc. in the analysis of these and othexr demographic data.

The‘ContraCeptiVe'Dist%ibutibn'Prdject

Full consensus was not obtained on this WOXkK in
that some members generally endorsed it as written
whereas the majority recommended that the project
design be altered to--concentrate on monitoring the

Iv.2.5

IV.2.5.

effect of improved maternal and child wortality. The
majority also felt that this study should be co-ordinated
with the national family planning program now underway
through co-operation with the National Institute of
Population Research and Training, and the Ministry of
Health and Family Planning, and be concordant with the
government policy of integrating family planning with
other health services. - '

' ReproductiVe'Enddcrinoldgy

1 The meeting believed that the proposed work, although
not strictly within the mandate of the Center as defined,
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is of great importarce and would throw light on several
aspects of reproductive biology largely unattended to
so far, particularly as applied to developing countries..

.2 The project involves, however, the establishment

of an entirely new and complex laboratory capability in
reproductive endocrinology with staff and equipment, '
and would by its wvery nature be of long-term duration.
It is, therefore, strongly recommended that the protocol
and project requirements be planned and developed
jointly with the endocrinologists at the National
Institute of Diabetic, Metabolic and Endocrinological
Diseases with a view to basing this project in the latter
Institute, ang thereby augmenting the Institute's staff
and equipment. Such an arrangement would ensure pooling
of resources and ensure long-term continuity of
reproductive endocrinology in the country,.

Sex Socialization and‘Fertility Behaviour

The meeting endorses the interesting anthropological
study on this topic, and suggests’ the '
inclusion of attitudes on population problems in the
survey. The meeting recommends expansion of the Center's
behavioural sciences pregram through increased staff and
‘collaboration with other institutions.

" Conclusions

The meeting favours biological and demographic
population studies at the Center provided that they
are relevant to diarrheal diseases and related health
problems,

4

" NUTRITION

Many intestinal infectious agents induce acute
diarrhea and dysentery which may lead to malabsorption. '
Such events are responsible for the following
abnormalities: vomiting, anorexia, fluid and tissue
loss, nutrient depletion, food wastage and nutrient
diversion,

It is apparent that some of these physiological
alterations can also occur with certain asymptomatic
or sub-clinical infections. In any event, the
abnormalities are important contributors to the causation
of malnutrition. )

- Epidemiological observations in several countries
suggest that a reduction in incidence of intestinal
infection and diarrheal disease may lead to better
nutrition and growth and to lower childhood mortality.
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IV.3.6

“1V.3.8

The meeting recommends that the International
Center address itself to the study of diarrheal

.diseases .as they relate to food and nutrition.

Relevant factors. include food availability and food
consumption at the household level, food utilization,
and the nutritional status.

Studies should also examine the reduction of
nutrient energy intake associated with diarrhea and,
for instance, the econonic and/or productivity effects
of temporary disability due to diarrheal disease. Also,
the effect of diarrhea on food utilization, nutrient
loss, nutrient diversion, or nutrient wastage deserves
investigation.

Research should also be carried out on the relation-
ship of host factors, primarily nutrition and immunity,
to the outcome of intestinal infection. Furthermore,
investigations must be conducted on the effect that
various agents of diarrhea might have on particular
deficiencies or on the overall nutrition and growth
of children. -

A primary goal of studies on etiology and patho-
genesis of malnutrition is to know better the contrib-
ution of intestinal infection in order to give the
appropriate priority for problem solving. In thic
regaxd, operational and evaluation research focusing
on control and prevention should include monitoring the
nutritional state. Intervention studies aiming at a
reducing of diarrheal disease in the community should
attempt to measure overall improvement in:-

a) maternal and fetal malnutrition;
b) childhood mortality;

€) nutritional status (food intake, hematologic
parameters, clinical signs);

d) growth and development; and g

e) immunologic competence.

The role pf nutrition in host resistance
to enteric infection is often emphasized. An improve-
ment of the nutritional status could lead to an
increased capacity to cope with diarrheal disease and
could lower duration of disease and mortality due to
diarrhea. Intervention studies in the field of nutrition,
if made, must contemplate monitoring of incidence,
natural history and outcome of diarrheal disease.



Iv.3.9

Iv.4

Iv.4.1

iv.4.2

IV.4.3

Iv.4&4

- L6 -

The meeting recommends that nutritional studies
focus in particula P rnal and fetal malnutrition,
and breast—feeding§§¥£@%¥2§§§ In this regard, health
services research should becarried out to develop the
appropriate technologies required to improve child
feeding practices, chila care, early home rehydration,
personal and environmental sanitation, and other !
relevant factors that will lead to an improved nutrition
and host resistance.

HEALTH SERVICES RESEARCH IN DIARRHEAL DISEASES

The meeting viewed this activity as the experimental
provision of health care to relatively small pépulation
units, and included applicability testing, clinical
trials to determine efficacy, efficiency, and cost®
effectiveness, and also demonstration or pilét projects.

The meeting generally agreed that the
results of scientific research should be developed to

- the point that they could be used by health professionals

and-by-the public. At the point where interventions
become practical and applicable, a strong effort should
be made to help local agencies to use such information
effectively. Examples here are the oral and intravenous
fluid therapies angd, possibly, rural environmental
sanitation programg investigated at Teknaf.

Functional or collaborative links between the Center
and demonstration or pilot projects in or outside
Bangladesh, are of great potential value to both parties
in generating a two-way flow of ideas and scientific
information, and the meeting recommends the establishment
of such links. !

The outcome of intervention studies is not just
demonstration that they work in a particular site,
because many low-cost prevention and control measures
are likely to be site-specific. Rather, the Center
should aim to produce effective interventions together
with a methodology for their introduction, evaluation,
and incorporation into the local health care service.
For example, if protected tanks with restricted beds of
water hyacinth are found to reduce cholera incidence,
the Center's research should not only demonstrate this
conclusively, but work out the methods needed to assess
the applicability of this finding at other places
relatively rapidly, the steps required for successful
implementation through existing services, and their
maintenance over time. - |




Iv.4.5 Where applicable, the deyelopment of wellw
defined operational reseaxrch programs wirll haye an
obvious practical value and also provide an interface
for stronger collaboration.between the proposed Center,
local health professionals, and govermmental health
care programs. The meeting encourages the further
development of operational research programs in the
following areas:-

f

a) The meeting supports the proposed water and
sanitation intervention study in the Teknaf
area. This study, if properly carried out,
could serve as a model for further studies
in other areas, of the value, or lack there-
of, of various sanitary interventions in the
control of diarrheal disease (sece paragraphs
IV.1.4.7 and IV.1.4.8) .

b) The meeting feels ,that an evaluation of the
effectiveness of oral fluid therapy, as
provided by government health workers in a
rural area other than Matlab, should be
carried out soon as a collaborative effort
between scientists of the proposed Center

(who would provide the training and evaluation)
and health workers of the Govermment

Héalth Service. The meeting emphasizes that,
for several reasons, an evaluation of oral fluid
therapy should be carried out as soon as
appropriate collaborative arrangements can be
developed. When appropriate, the provision of
routine therapy of diarrheal diseases shoulad
be turned over to Fhe Government of Bangladesh.

Iv.4.6 . Problems associated with experimental intervention
: pPrograms may be:-

o
a} Inability to sustain, terminate or hand over
programs requiring continuous support

. : .\ v
b) Cross-reactions between two or nore programs
ongoing in the same study area.

C) Overloading of populations such as Matlab or
Teknaf with intervention programs because of
the attraction of their demographic data bases.

These problems indicate the need for collaborative
planning of intervention programs.

iv.4.7 There is no suggestion that the Center should
become responsible for large-scale health service
delivery. The Center shouléd be aiming to provide
guidance rather than services themselves. ’
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- DEMOGRAPHICSURVEILLANCE AND DATA PROCESSING

The meeting has reviewed the Demographic

Surveillance System in Matlab (DSS) and many of

the data processed up-to-date from the DSS. It was
favourably impressed by both the care. and thorough-
ness of the data collection. and by the high quality
of the returns. The DSS that started in 1966 now
includes a population of about 270,000 persons in
about 50,000 households in 233 villages, and records
annually about 38,000 events (birth, death, marriage,
migration). -

!

1t is ‘currently envisaged that the population
under the DSS be reduced by about 40% to effect a
saving in operational cost. The meeting feels
strongly that the DSS be continued and.regrets the
possibility of the reduction.

Processing of the data collected by the DSS as
well as demographic, hospital and administrative
records, uses partly computer facilities outside the
CRL and partly CRL's own data processing egquipment
(sorting machines). This has been found unsatisfactory
and limits the scope to which the data may -be effect-
ively utilized. .

For these reasons, the meeting believes that it
is highly desirable for the International Center to
obtain adequate computer facilities, either of its
own or in participation with one or more other
organizations such as the Bangladesh Institute of
Development Studies (BIDS).

The type of computer, its operational and
maintenance costs and the possible co-operative
managements should be explored by a task force appointed
jointly by the International Center and BIDS.

The socio-economic information collected by the
DSS should be further expanded, up-~dated at the
regular censuses and fully utilized. 2an improved
coding system should be developed to describe socio-
economic status (e.g. occupational classification) in
collaboration with other Bangladeshi institutions

Iv.5.7

Working in this field (BIDS, Bureau of Statistics, etc.).

Cause of death is now inadequately indicated. It
is highly desirable to know the most probably causes
of death for young children and also for deaths
associated with pregnancy or child birth. For this



purpose, it would help to have lay personnel
reportlng the death and indicating which set
of major symptoms were present (e.g. fever,
vomiting, diarrhea) so that better trained
ccders can code the most probable causes from
these symptoms.

1v.5.8 Some additional personnel are recommended

‘ such as one senior demographer-statistician and,
when the computer is obtained, at least one
fulltime programmerx.

Iv.5.9 In its demographic research and, in particular,
in connection with collation and use of social and
economic data, the Center should maintain close:
co-operation with the Bangladesh Institute of
Development Studies, the Bangladesh Fertility PResearch
Program, and the Institute of Statistical Research and

Training.
Iv.56 TRAINING AND COMMUNICATION
Iv.6.1 The Centéy has a clear obligation to share ils

spacific technical activitles in relation to diarrhcal
disease and related health fields with the host country
and the rest of the world. A key component of these
outreach activities will be training, by which the
meeting means the implantation of knowledge and skills
in the minds of receptive individuals so that they may
effectively carry out skilled tasks.

Iv.6.2 The training program involves two main components:
training in relation. to reseqrch and service-orientated
training. :

Iv.6.3 " Training in Research

iv.6.3.1 It is clear that one of the important ways in

. which the Center can contribute to research in
diarrheal diseases is by training those whe¢ will sub-
sequently be involved in diarrheal disease research and
related fields. This will include specific commitment
to the training of Bangladeshi research workers. The
meeting distinguishes between relatively long-term
education of those taking up the Center's specific
research fields, short—-term specific training in
technigues, and training of research support staff.

IV.6.3.2 In education of research workers, the Center should
accept potential research workers from Bangladesh, from
other developing countries, and from developed countries.
The Center should aim to have rougnly equal numbers of
research trainees from each of these three sources.

Entry should be limited to research workérs of potential
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excellence and originality and £final selection
should be made by the Center. The meeting envisages
that many more candidates than places will be avail-~
able and selection on research potential will be
necessary.

.3 Among the areas of researxch training, special ’

attention should be directed to population-based
research areas such as epidemiology where there is a
disproportionate scarcity of workers.

Iv.6.3.4 It is strongly recommended that negotiations

IV.6.3.

.'IV56530

be initiated as soon as possible with the Bangladesh
authorities to recruit Bangladesh physicians to work
in epidemiology in the Center for a minimum of two
years. This could be followed by a period of special
training (i.e. one year) at an appropriate university
at no expense to the trainee, who would then have an
additional period of pay back time to the Center. A
career ladder will have to be developed for these
physicians. :

5 Provision of research education underlies the
need for long-term staff. A three-year research
training period cannot be satisfactorily supervised by
a senior worker on a two-year appointment. Many
sources of funding for these™research trainees are
likely to be available; nevertheless, the Center
should also have its own training funds to avoid
competition with funds for research workers. The
total training budget of the Center should amount

to a substantial proportion of its total funds.

6 Fellowships should be available for medical and
non-medical graduates from the Center and from other
agencies and governments. They should be either
post-doctoral or they should be worked out in assoc-
iation with suitable institutions. The Center should
not contemplate granting its own academic qualifications.

IV.6.3.7 Due account must be taken of the career opportun-

L IV.6.4

ities of trainees and usually they will have an
appropriate post allocated in their own country prior
to acceptance.

Short-term Training

The facilities and expertise of the Center make
it very suitable for short-tcrm courses, soeminars, and
workshops on particular techniques, both for ressarch
and for implementation. Such short courses may be
either national or international in nature, and uvutilize
the Center's expertise in epidemiology, field work,
clinical diagnosis and management of diarrheal diseases,
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enteric bacteriology and the like, in collaboration
with national institutions where appropriate.

Training of Research Support Staff

the shortage of skilled technical help ig likely
to impede research in diarrheal disease and allied
fields and the Center will need to continue to develop
an appropriate role in the specific training of
technicians. :

*~ gervico=orientated Tralning

1 Because of the present local situation, with the
concentration of diarrheal disease in the cholera
hospital, the Center has cbligations in service-
orientated training in Bangladesh. These need to be
adequately met in such a way as to increase the capacity
of the country to meet its own needs. ‘

2 In Bangladesh, lectures, long and short courses,
seminars, and demonstrations should be offered to '
medical, nursing and other health institutions or

other allied institutions. The work of the Center will
involve not only training physicians and other approp-

" riate health personnel, but also the development of

Iv.6.7.

IvV.6.8

IV.6.8.

IV.6.8.

training and education for families of hospital patients
to give suitable fluid therapy for diarrheal diseases.
At present, most patients in Dacca with diarrheal
diseases come to the CRL. It is highly desirable that
such treatment should be made available on a larger
scale in the other Dacca hospitals and health care
facilities by the appropriate authorities, and the
Center will need to respond to requests for advice

and assistance in this respect.

The staff of the projected Center should devote
an appropriate proportion of their working time to
training and teaching activities. However, their
primary function should be research, both in the

acquisition and the application of new knowledge and
skills.

‘Communications

1 Clearly, communication should be improved between
the International Center and relevant institutions,

particularly in Bangladesh and the.rest of the world.
2 The meeting feels that the Internaticnal Center

shou}d support Bangladeshi scientific journals by the
submission of papers and probably some subsidization. _
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IV.6.9

Iv.6.9.

Iv.6.9.

Genexrxal

1 A list should be made and kept of all persons
who have been trained by the CRL so that they can
be used in times of need.

2 The Center should establish policy as to when
and to what extent the data it generates should be
made available to outside organizations.

ORGANI ZATIONAL TSSUES

The meeting recommends internationalization of
the CRL and the new institution be called the
Tnternational Center for Diarrheal Disease Research
(ICDDR). This recommendation is made in recognition
of the fact that diarrheal diseases constitute a
major world health problem and there is a need for an
international institution which addresses this problemn.
In view of the fact that the WHO has initiated a
diarrheal disease control program, including research,
the ICDDR.would make a significant contribution
nationally as well as internationally.

The more specific title is prefemred because it
indicates the focal concern pf the institution. It
should be noted, however, that some members of the

- meeting prefer retention of the more general title

V.3

V.4

‘already proposed.

Diarrheal diseases constitute one ¢of the major
causes of death, particularly in infants and young
children, and are also closely linked with malnutritio=n
and high fertility. In almbst two decades, the CFL
has devnloped a strong research base in cholera and
certain diarrheal diseases in the laboratory and in
ficld situations. This work would be extended into
investigaticn of the full arlaj of diarrheal diseases
and related problems.

Thus, the principal objective of the ICDDR would
be governed by a concern for improving the health of
the community. The preoccupation with diarrheal disease
prevention and control implies the necessity to
identify determinants of diarrheal disease distribution
in the community besides undertaking clinical and
laboratory research, and should also include the
development of appropriate technologies of intervention
for prevention and control and their testing in
community situations.



V.5 Another important objective of the ICDDR
would be to provide training to Bangladeshi and
other nationals in areas of its activities and
competence in collaboration with national, regional
and international organizations. .
V.6 Experience confirms that institutional insul-
arity reflected in unresponsiveness to human welfare,
whatever the reason, can render the aims and objects
of centers for health research largely redundant and
futile. It is therefore important that the ICDDR
search agenda be problem~orientated, and address
problems of priority and does so in a manner that is
. most likely to develop applicable interventions with
reasonable prospects of success. This could be
achieved by designing studies with the involvemert of—
health service implementors. Furthermore, to ensure
this orientation on a continuing kasis, the meeting
advises that individuals known for their social
responsibilities and concerns bhe included on the
scientific review committees and co~ordinating
comittees.

The CRL has, in the course ofits past work,
‘also developed considerable expertise in collectlng
demographic information, particulariy at Matlab and
Teknaf, which has produced important information in
nutrition and population studies. In expanding this
work, the Center should establish appropriate collab-
orative relationships with national institutions active
in nutritien research and in demograpnlc and biologic
studies in population reseaxch.

In establishing the ICDDR, there are several
special considerations such as the possibility cf the
Center .drawing away local talent. from national
centers. This may be guarded against by the develop-
ment of positive and mutually collaborative partner-—
ships between the Center and local institutions so that
a spirit of complementarity prevails and local initiatives
and capabilities are facilitated by the Center's
presence.

There are several ways by which these complementary
relationships may be established. Some of these are:
full exchange of information, secondment of research «nd
teaching staff, joint research undextakings, contractual
research by national Institutions ané sharing of
equipmeni, facilities ard personnel. Ir addition, a
joint committze (representing the Center and local
institutions) for program co-ordination in Bangladesh
———could-conmtinuously monitor the program and projects,
and recommend necessary qdjustments and suggest specific
collaboraulve arrangements.




V.1C

v.1l

V.12

f
[f%
N =Y

i

The training program of the ICDDR should
first ané mainly be centered around providing
opportunities to a variety of health professionals
to acquire skills in clinical, lakoratory, epidem-
iological, and f£ield research. A close consultative
relationship should be developed with the national
health service administration to further the field
activities, and to promote short-term exchange of
scientists, teachers and other professionals.

Regional and international. collaboration will
take the form of dissemination of relevant inform-—
ation and knowledge, by meetings, wvisits, seminars,

and workshops. Working through the host government,

the WHO could assist through appropriate channels.

By these wvarious orientations and concerns, the ICDDR
will relate itself to real human problems and address
to their solutions without losing scientific gquality

and concentration of effort.

The long term future of the Center was not
considered by the meeting. BAs for the actual size
of the scientific and support staff of the Center,
and the scope of its facilities, these will be
dependent on the scientific program which will be
developed and the financial support the Center is able
to attract. A

—
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INTERNATIONAL SCIENTIFIC REVIEW MEETING
Cholera Research Laboratory
Dacca, Bangladesh

February 6-14, 1978

DIRECTOR'S INTRODUCTORY STATEMENT

Introducktion

The documentation provided to the International Scientific
Review Meeting, particularly the Prospectus, provides consider-
able detall regarding the history and development of the Cholera
Research Laboratory so I will not review it here. 1In essence,
the CRL is now in its eighteenth vear having been established in
1960. Throughout this time periocd it has basically operated
undoer bilaterusl Project Agreements, initially between the
Governments of the United States and Pakistan, and subseguently
between the United States and Bangladesh. These Project
Agreements had a life of three or four years.

In the first decade of its existence, the CRL was operziiv:
under the auspices of the South-East“Asia Treaty Organization
(SEATC} and was governed by an International Governing Counclil
made-up of representatives of the SEATO nations and chaired by
the Director-General of SEATO. Following the Independence
of Bangladesh, the new Project Agreement in 1974 established a
Directing Council consisting of representatives of the Unit:ad
Staied, Bangladesh, and the United Kinqgdom who are cosident
Moo Yol :

Throughout tho entive life of the CRL, the technical and
selentific control has been under the National Institutes of
Health in Bethesda, Maryland, USA., The NIH appointed the
Director and, in the first decade of the CRL's existence,
seconded four to six scientists to carry out the scientific
program. Beginning in 1965, the Center for Disease Control,
Atlanta, Georgia, joined the scientific program seconding two
to three scientists to guide the epidemiological progran.

Oversight of the scientific program throughout this entire
period has been provided by a Technical Review Committee
consisting of scientists from the United States, the United
Kingdom, Australia and Bangladesh which is appointed hy the
National Institutes of Health.

During the first ten years of the CRL's existence, there
was a strong and close link with the NIH, not only through the
secondment of scientists from the NIH staff, but also throuan



a close working relationship with the Cholera Advisory
Comuittee of the NIH which was an active group meeting
three to five times a year to discuss and monitor every
aspect of the CRL research program.

With the Independence of Bangladesh, the formal relation-
ships were temporarily broken. Simultaneously, the NIH under-
went considerable recrganization and the Cholera Advisory
Committee was dissolved and all scientific positions at the
CRL were withdrawn. Two CDC scientific positions have been
maintained, however up until the present time. The outcome of
these changes resulted in the CRL having to independently
recruit its scientific staff and develop its scientific nrogram.
When the current Project Agreement was established in 1974, the
NIH maintained nominal scientific control throucgh appointing the
Director and the Technical Advisory Committee, but did not
provide the strong sustained support that previously existed
with the assignment of scientists and the operation of the Cholera
Advisory Committee. As a result, it can be reasonably said that
the CRL to a considerable degree lost its focus and suffered a
considerable drop in scientific productivity in recent years.

of the CRL

In considering what should be the future structure of the
prroposed [otornational Centoer for Ucalth Rescarvch, it is uscoful
to review the advantages and disadvantages of the provious
operating arrangements for the CRL. There obviously were a
number of distinct advantages. The CRL operating under a
temporary Project Agreement had full autonomy for all of its
operations, guite free from the constraints of governmental
bureaucracy. This permitted the CRL to recruit its own staff,
under its own pay scales, establish its own personnel regulations
without considering labour laws or labour union activities,
obtain supplies and equipment, duty-free without restriction, ané
generally have full freedeom to carry out whatever operations
were necessary for a productive research program. The strong
links with NIH and CDC ensured the immediate availability of
carefully screened and highly gqualified scientists for carrying
out the research program. Further, the institutional ties with
the enormous research capacity at the NIH provided strong
scientific back-up and the intellectual stimulaticn required to
generate new ideas and initiatives. Within this framework, the
research agenda generally tackled "universal" problems related
to cholera, looking at various aspects of pathogenesis therapy,
epidemiology and immunology.

Lookinag at the performance, the CRI obviously had a highly
productive research program. It made fundamental advances in
cholera pathogenesis, leading to major developments in both
intravenous and oral therapy. Further, the CRL contributed
to fundamental knowledge in cholera epidemiclogy and immunology.
This scientific knowledge has.had a global impact on the manage-—
ment of cholera epidemics. Basically, it has rationalized the
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control of epidemics and has removed the panic related to the
disease with all of the political and economic implications.

There were, however, major disadvantages of this
operation. Since the CRL operated under three vears agreements,
there was always a short-term perspective both in the minds of
the scientists as well as the CRL staff who have always found
thelr future insc¢curc. No attention was given to "institutional-
jzation” ol the CRL. Jor example, there was no goal to create
long-term rescaxch capacity either in CRL or in Bangladesh.

Since most of the scientists were short-term expatriates
there was a fallure to see the full dimensions of the cholera
and diarrheal disease problems, particularly in their social
and cultural context; rather, the dominate initiative for the
resecarch agenda came from ideas generated outside of Bangladesh.
Within this context, it is not surprising that there was little
concerted effort to actually seek to solve the problems of
cholera and diarrheal disease as they existed in Bangladesh.
Finally, given the autonomy of the CRL, it is not surprising
that there were very weak links with research or health
related institutions in Bangladesh.

The Current Situation

In looking at the CRL today it is clear that we are
both the beneficiaries as well as the victims of our history.
The CRL is now entering its eighteenth year. It has a large
institutional infrastructure with clinical facilities, laborat-
ories, field operations, administrative maintenance and
logistic support. There are over 500 fulltime staff. These
facilities represent a major potential resource for productive
research. It should be noted, however, that while the
institutional structure is large, it cannot be called well-
developed; rather it has simply grown in various directions
and accumulated activities and operations- on the basis of short-
term projects, but no overall rationale currently exists.
Thesc points notwithstanding, the potential capacity for highly
productive research is enormous.

With reference to scientific leadership, the CRL has
about two dozen scientists; half of these, however, are
expatriates under contracts of two years or less. With
reference to the future, there has been no organized staff
development program and only one scientist is in a
training development activity which he took on his own
initiative.

The Proposal for the Future

The current Project Agreement for the CRL terminates in
1978. USAID, the major donor to the CRL, has recognized for a
number of years that their support for this institution has
been a major exception to their usual policy for support of
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project activities. Specifically, projects are designed
~to have a limited lifetime, generally only a few years. The
CRL has now gone for eighteen years. Recognizing the
substantial institutional capacity that has evolwved, the
United States Covernment and the Government of Bangladesh
have agreed that steps should be taken to see if a more permanent
instituticnal base could be established for the CRL. The
general terms of their discussion were that there should be
a consideration of the historv of the CRL as an international
autonomous institution. On this basis, the Covernment of
Bangladesh has developed a proposal that the CRL be restructured
as an International Research Center, chartered in Bangladesh,
but governed by a fiftcen member International Board of
Governers, the wajority [rom developing countries, with threc
destignated by Bangladesh., Within this framework, the Center
would solicit international support from multiple donors.

Concurrent with the restructuring of the governing frame-
work must be a restructuring of the program and operations of
the institution. The points to consider are: First, the
development of scientific leadership and research capacity
within CRL; secondly, the development of a problem-centred
and problem-solving orientation to the research program; third,
the development of strong institutional ties with research and
health related institutions, both in Bangladesh and the
developing world, with a particular goal to strengthening
scientific manpower and research in these institutions.

The Objectives of the International Scientifiic Review -

Over the past year a number of structural and organizational
changes have been made in the CRL to begin moving toward the
development of a more permanent International Research Center
meeting the objectives outlined above. There has been the
establishment of a standardized procedure for development and
critical review of scientific protocols asg well as strengthening
of the guidelines and procedures for ethical roview of all
resecarch invelyving human subjects. | The,scientific staff.of the
laboratory have been recorganized inte, research: working. groups
with a preblemscentred orientation. This latter,reorganization,
however, was gnly initiated in October, 1977, so that the current
activities.do not begin to fully reflect, this . reorigntation of
priorities: :|Qverall, the CRL ;still maintains the same fundamental
structure; . and; method of: operation . that it has over the years.
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COMMENTS BY DIRECTOR, CRL, ON DRAFT DOCUMENTS
AND DISCUSSION TO DATE
FEBRUARY 12, 18578

The general document on "Organizational Issues™
expresses legitimate concern about "institutional insularity".
To aveid this, there is the recommendation that "It is there-
fore 1mportant that the ICDDR research agenda be problem-
orientated and address problems of priority and does it in a
manner that is most llkely to develop applicable 1nterventlons
with reascnable prospects of success”

In orxder to maintain a problem-solving orientation, there
must be built in to the institution structures to ensure that
the scientists are involved with the problems. in the first
place. As noked in nmy Introductory Staboment, one of the major
waaknaesses of CRL An the past haa been that most of the
sclontists were expatriates and knew about the problems in the
literature and in the laboratory, or in the patient, but not
about the problems in the field. Thus, not surprisingly, the
research agenda tackled these "universal" problems but misged

almost totally the problems "in the fleld". tharcfore, we hawve
the current situation wheiethe CRL hospital in Dacca 1s saoeing
ten times more cascs thun we were o decade ago and the honpital

in Matlab thrce times more cases and we do not know why, nor do
we have any solutions.

While the recommendations of the Scientific Review Méeting
do, indeed, seem to capitalize on the strengths of the CRL, my
concern is are they not also perpetuating its weaknessesg?

It is clear that the group examining the problems of
diarrhea therapy recognizedthe importance of the CRL having
"an institutional structure that was involved constantly in
providing comprehensive services for diarrheal disease care,
This is actually guite an expensive proposition. To maintain
the general ward (intensive care) at the CRL it will cost
approximately $100,000 a year and will provide comprehensive
sickness care for only 0.25% of the diarrhea cases seen annually.

What is the justification? It was simplv and directly
stated: "It was felt that the relatively high cost of the
general ward could be justified by theé potential improvements
———in—therapy which micht be derived from careful observations of
the more critically ill patients." Stated another wav: The
CRL required this institutional structure being constantly and
comprehensively involved with services to a problem in order to
create the research agendas that would lead to the.solution to
the problem
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Recognizing the importance of problem-related
institutional structures, should not the same rationale apply
to health care as well as disease care? More specifically,
should not the CRL invest at least an egual amount to provide
comprehensive health care to a community (say 100,000) under
the rationale "that the relatively high cost of community
health services could be justified by the potential improve-
ments in prevention which might be derived from careful observ-
ations of the community at large".

In the establishment and maintenance of either of these
institutional structures, it would have to be recognized that
some or many of the services provided in both cases might be
useless. Further, of course, such an approach initially
involves a multiplicity of interventions applied simultaneously
which makes the research more complex. These realities, however,
should not detract the Center from setting-upr such institutional
structures built on the knowledge that we have (or think we have)
and then carrying out analytical studies and manipulating
variables in order to detect and answer the unanswered gquestions.

The above proposition is, in egsence, addrescsing the
question: "To what degree does the new International Centcr
approach the problem of diarrheal diseases and related onrobloms
from a disease orientation versus a health orientation?" It
it 1s to primarily have a sickness orientation, then a major
component of its resources should obviously go towards heospital-
based activities including the provision of comprehensive
hospital-based services for sick people. If on the other hand
there is to be a balanced effort directed towards disease
prevention and maintaining health, then at least an equal fraction
of its comprehensive service delivery resources should be
directed towards establishing a similar institutional structure
in the community from which research questions related to
prevention may be derived.

It is my view that the major misunderstanding about the
entire nutrition research agenda involves exactly this lack of
clarity about the balance of a hospital-based therapy orientated
research agenda versus a community-based prevention orientated
research agenda. If prevention was foremost in the minds of the
Scientific Review Group, I feel there would have been absolutely
no misunderstanding about the high relevance of the recommend-
ations of the Nutrition Croup. They were simply proposing a
research program in the context of field orientated health
service delivery to improve nutrition, particularly in the
vulnerable groups, as a means of preventing diarrhea morbidity
and mortality. To say that this approach is not a relevant
agenda for the International Center which is concerned with the
prevention of diarrheal diseases, is the same thing as saying
that any nutrition related research designed to improve survival
cf the critically ill patients on the general ward is also
irrelevant to the diarrhea therapy vrogram.
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In summary, I am asking the Scientific Review Group to
give further consideration to the relative balance of disease
versus health orientation. I recognize that it is easier for
most ©f us as individual scientists to visualize a sharp
focus when thinking about a disease while the concept of health

" is so global that it is baffling, vet the diarrheal diseases

are fundamentally an in-product of a complex combination of
biological, ecological, social, economic and cultural factors
that can only be approached by a comprehensive involvement in
the setting in which it geggurs; that is, in the community
itself. =

: We all agrece that an International Center devoted to this
problem in the developing world should, as a first step, be
located in a country where the problem exists. - Are we, however,
only proposing a half-way step if the International Center docs
not have institutional structures for research generating the
ideas and solving the problems in all of their complexity right
out in the community with the problem.
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Cbjactives:

1. To critically review the current scientific program of the CRL.

2. To examine the rationale for the transformation of the CRL into
an ICHR.

PP A ¥

GUIDELINES FOR THE INTERNATIONAL SCIENTIFIC REVIEW

et s DD T

3. To review proposed’ objeCtlves for the ICHR,

4. Te provide guidelines for the palanced development of a scientific
program of the ICHR to meet this chjective.

B oo pocommeid 1uqnir.mnnlu for sclonmbllfic seaff and inoritutlonsal
resonrces

PROPOSED DRAFT QUTLINE OF THE INTERNATIONAL SCIENTIFIC REVIEW REPORT,

to fulfill the proposes objective of the ICHR.

I. Critigue of the recent and currently active CRL research and outreach

WITH SCME ISSUES TO BE CONSIDERED

activities.

This may be done in the framework of the current Active Working

Groups:

1.

Diarrheal Diseases

a. Disease Transmissioh
b. Host Defense
c. . Therapy

Population
Nutrition
Outreach

a. Training

b. Communication/Information
C. Extensicn of Serwvices

Questions and Issues:

Are these areas of high pricrity?

Are the protocols well designed?

Is the research being carried out under sufficiently
.. high scientific standards?

e e = mR e e———— .-
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4. Are the results of work being adequately disseminated to
scientists, institutions or agencies that need it?

5. Where are strengths and weaknesses in:

a. Establishment of priorities and balance of effort.
. Multidisciplinary approaches.
C. Scientific staff and instituticnal rescurces

d. Linkages with national and international institutions.

IT. Raticnale for an ICHR

Questions and Issues:

1. Why create an ICHR?

2. 1Is there relevant international experience to provide a
precedent or justification for an ICHR?

3. 1Is it possible for the ICHR to strengthen independent
research capacity in Bangladesh and in the region? If
it is possible how can that best be done? 1If it is
not possible can the existence of the ICHR be justified?

4., What are the alternatives to.the ICHR to carxy out the
proposed research and outreach activity in LDC? How
might the institutional capacity of the CRL fit with
these alternatives? :

ITI, Objectives of the ICHR - - - e T
Questions and Issues:
A. Research

3. Lls. Are the specific research areas, (diarrheal diseases,
. ciochutrition, and population), appropriate, problem areas
for the focus of the ICHR? D¢ these research areas
5. wheroform a rational and. logical. comhination? Should
other infectious diseases, or non-infectious disease
b (ingluded?,
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within these problem areas to aveid diffusicn of
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Structure of thn Research/OQutreach effor

i that can best be addressed

‘What are the priority reseapch questions in these arean
Hy the ICHR?

k)
o S What programmatic efforts o1 projects will be reguired

4
| to answer thesa? \
i T b

i
B.« Outreach

F
1. What are the training capag

(

4
ities that are urgently

needed in the LDC? Which of these could be most

gﬁfectlvely met by the ICHR

)
2. Hgl
fé orts?
T
3. a

pctlvities'such as informat

newsletters, publications,
seminars, etc.?

4. What should be the role of

4 ;

chould the ICHR set prigrities for training

§
k

t should be the scope and content of outrcach

jion dissemination through
mational and international

the ICHR in extension

activities such as extensibn of rehydration conter:,

etc.?

Gengral:

. }. What should be the balance
N vg. outreach activities?
Y 7 .
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o
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Hhf ICHR's effort in resecarch
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5. To what degree should the research encompass brcader areas
such as personal health education, community motivation, or
health systems rescarch?

6. Should ICHR decentralize, and set up more field research
areas? How is a balanced effort defined and established?

7. How should the ICHR relate to other research institutions
in the host country and other iLDC's, particularly with
reference to setting research priorities? BShould the ICER
be secondary and complementary to these efforts, or should
Lt movae abead indopendently in special problom areas?

8. How should, the ICHR relate and resmpond to health program
prioritiecs in the host country, and in other L.D.C.?
How should it relate to WRO and other international agencies
in this regard?

9, Should the ICHR consider satellite institutions in c¢ther
L.D.C.'s?

V. skaltf and Institutlional reguircemenk

L. Given the proposed objective of the ICHR, what are the
institutional requirements with regard to:

A. Personnel:

-  areas of sclentific interest
- professional experience and ability

- . Dbalance of national origin

B. Physical rescurces:

- space
- equipment

- logistics

C. Administrative support for local operaticons and
international linkages.

[N
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DIARRHEAL DISEASE PROGRAM

INTRODUCTION

In a recent publication it has been estimated that 18
million people die of diarrhea each year in the non-
industralized countries. Bangladesh contributes significantly
to this toll. In rural Bangladesh each person will have
diarrhea once a year. This is deceptive since diarrhea afflicts
children more often than adults. Thus a child may have more
than 2 attacks per year while an adult has less than one.
Assuming a duration of 8 days per episode the vprevalence of
diarrhea in Matlab thana, a rural area of Bangladesh, was
2 percent for adults and 4 percent for preschool children
{Table 1). Hospitals see only a small fraction of these
illnesses. Where rates can be accurately calculated only 0.8
percent of all episodes of diarrhea come to a treatment center.

In the 1960's the contribution of diarrhea to overall
mortality in Bangladesh was quite constant ranging from 20
to 26 percent. During the crises of the early 70's this rose
from 35 to 45 percent, the increase being due almost entirely
to Shigella dysentery. Now the situation seems more comparable
to that prevailing in the 1960's. Viewed from those hospital:
which are run by the CRL, however, the situation has a
~Cifferent face. Beginning with the crises of the 1%70's
there has been an extraordinary growth of hospital visits
(Figure l}. Assuming that metropolitan Dacca has a total
population of about two million and that potentially 1 percent
of the diarrhea is severe enough to cause a person to seek
treatment it is apparent that 20,000 visits per year could be
expected. Thus since 1972 the catchment area of the Dacca
hospital has enlarged, a higher rate of diarrhea exists or
there is a greater tendency for patients to use the hospital.
In Matlab the same increase in hospital usage has occurred.
Since the composition of the population is known there the
cause of this increase can be ascertained. In anv case viewed
From the aide of a large treatment unit the rapid growth of
viaits hag alreody nucuamed alarming proportions and shows no
slgns of levelling off.

Let us know look at the causes of this problem, Diarrhea
is primarily due to infoction and would not exist if the
agents of discase were kept from the host. In Bangladesh
there is a widespread mingling of faecal wastes with the water
used for drinking, bathing, washing of clothes and dishes,
or any other purposes. Food is easily contaminated by water
or by hands that have been in contaminated water. If any
diarrheal diseases, such as may be true of the rotavirus, are
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spread by air or contact then conditions are optimal here due
to crowding. Thus the fundamental cause of spread of disease
is due to the lack of control of waste disposal and separation
of human wastes from food and water. In addition there may

be enchancement of the problem because of lowered host
resistance. This is thought to be primarily a function of
undernutrition. It should be pointed out however, that there
is also an increased resistance to many pathogens because of
frequent exposure and acquired immunity. In fact in well
nourished travellers from countries such as Bangladesh it has
been shown that the occurrence of travellers diarrhea is much
less frequent. Finally there is the presence of highly wvirulent
pathogens here that are not so common in countries with
effective sanitation. '

In the early 1960's when the Cholera Research Laboratory
was established we were ignorant of the causes of almost 80
percent of the diarrhea seen. This has changed. Now a
pathogen can be found in 80 to 90 percent of the diarrheas
presenting to our treatment centers. In considering which
organism causes diarrhea, in what proportion of the population,
ore must bear in mind variations in the distribution and
relative proportions of different agents, from month to month
as well as over longer periods. Thus after the independence
of Bangladesh diarrhea due to shigella increased dramaticaliy.
Cholera waxes and wanes in a 3 to 5 year cycle. Such trends
must be recognized and be defined with respect to the newly
recognized agents such as the rotavirus or enteroctoxigenic
E.coli. This is of obvious importance when trying to interpret
the effect of interventions whether in a community or a
National basis.

This is not sufficient because the reason for changes
in .disease patterns rests not only on the agent but on
human behaviour which in the past two decades has been
periodically affected by war, cvclones, and famine. Social
and religilous customs form a continuous context which may be
the most important deteorminant of disecase, L Ls a aspecinl
raagon for focus since man has adapted behaviour to iwmprove
nis lot and will continue to do so. Knowledge of how behaviour
may encourage or discourage diarrheal illness may speed this
process.

The Cholera Research Laboratory has contributions to an
understanding of and impact on diarrhea disease includes:

1. Demonstrating that antibiotics shorten the duration of

purging in cholera. This finding has been put to use
within and outside of Bangladesh. R '
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2. Demonstrating that in large populations under adverse
conditions, the mortality due to cholera can be reduced
to less than 1% by health workers with brief training
in intravenous fluid therapy. Appropriate intravenous
fluids have been devised, tested and introduced into
standard use.

3. Basic knowlcdge about electrolyte transport during
diarrhea has led to the simple imexpensive replacement
of salt and water losses in diarrhea by mouth. The
Lreatment has gpread rapidly across thg world,

N Defining the limited protectlve capaclty of current
commercial and experimental vacclines against cholera,

5. Demonstrating the association of V.checlerae with water
usage and the relative case to carrier ratios of
Classical and E1 Tor cholera in rural Bangladesh.

6. Showing that introduction of a single safe water source
has little if any impact on diarrhea in the context
of rural Bangladesh.
and
7. Putting cholera/diarrhea into the general context of
overall mortality and fertility. '

8. Confirming in humans the now generally accepted
mechanism for diarrhea in cholera.

9. Demenstrating that enterotoxin-producing E.coli and
rotavirus are major causes of diarrhea here, and
describing the spectrum and distribution of disease
due to these agents.

10. Discovering a new syndrome with a high mortality in
children that is commonly associates with shigellosis here.

11. TIdentification of hypoeglycemia as an important risk
factor in diarrhea.

12, Dem¢nstration that antlblOLlC reduces deaths in shlga
dysentery. :

In the context cf these past_accomplishments now let
~u3“look at 'present goals and challenges. These include:

ii. We must see that the simplest effective treatment
measures are placed in the hands of those at risk.
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2. We must continue to define the causes of illness with
particular emphasis on defining the way in which different
agents spread seeking opportunities for effective
preventive interventions.

3. A vigourous effort to understand better how an individual
protects himself against disease by both natural defenses

‘“such as gastric acid and acquired defenses such as the
local and systemic immune systems must be made. We
remaln woefully ignorant of one of the most important
defense systems of the body, the local immunity of the gut,

4. The influence of nutrition on resistance to diarrhea and
the influence of diarrhea on nutrition must be better
defined.

5. Before the millenia of total sanitation arrives specific

and focal interventions in the environment that can reduce
the spread of disease must be identified.

6. Diarrhea must be viewed as one part of a complex of
infections that cause death in Bangladesh.

7. The effect of caring for diarrhea effectively on
acceptance of other health and family planning measurcc
should be studied,.

Work on diarrhea must not proceed with blinders on
since the overall goal in any research on health is not cure
or prevention of the disease in which there is a particular
intorest but in the overall improvement of health. Some
ptmple aolubiona ro the dbavechea problem contd Mave adven soe
Congegquences noother sphoves.  ALL elfortys wmust be Looked
at trom the point of view of what leads to betlter health
over the long run for the people involved. In this context
‘1ot us now look at some of the specific questicons about
diarrheal diseases that we are currently focusing upon and
where this may tend to lead us over the next two to five
years.

Three general areas of work have been defined and groups
of scientists formed to approach these.

€. The ways in which diseases are transmitted.

2. The ways in which diseases exert their effects on
people and how they can be effectively treated, and

3. How do individuals and populations resist diarrheal
diseases.
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DISEASE TRANSMISSION

First let us look at the thinking of the working group
that has been focusing on the ways diseases are transmitted.
The long range goals of this group are:

1. To define the agents responsible for the various kinds
of diarrhea seen in Bangladesh; and define their
natural cycles.

2. To delineate the ways in which théy are spread in the
different communities of Bangladesh.

3. To seek effective and applicable interventions by which
the cycles of disease can be interrupted.

It is apparent from Table 2 which lists currently active
work that a main focus in on the spectrum of diseases and
manner of spread of-.agents that have only recently been schown
to cause diarrhea here. These are the rotavirus and entero-
toxigenic E.coli. They are being studied within the matrix
of the more classical and defined causes of diarrhea, and
‘taken together with these explain 80-%0% of all watery
diarrhea seen. Survelllance data now being gathered will
define shorter term seasonal cycles.” Longer cyclical chang :z
will require surveillance on these and other agents continu.ns
for many years. We hope to initiate in collaboration witin the
Government surveillance units coupled to model treatment cantor:.n
in different areas to accomplish this objective and to define
geographic distribution. Such units will be necessary o
‘assess long term natural trends or any effects of particulc.:
interventions that might be implemented locally or on a
national scale.

. With respect to the specific pathogens involved, ezch
'presgnts some aspects that remain unique. Each agent needs
to be studied both as a separate entity and as a part of a-
matrix diarrheal disease. For example, when we say that
under-nutrition is associated with an increase in diarrhea
.we'find that in Matlab the increase in diarrhea during famine
conditions in 1974 was primarily due to one agent, shigella.
“Large cholera outbreaks did not characterize that period.
Tnoa time of relatively qgood nutrition in the population this
yoeor o wo have seen The bavgest outbronks off cholova in Matlatb
“incour Lwolve yoears of oxpertience In thils arca. AL present
Cwe have no idea  of whal relationship the now agents (vota-
~virus and E.coli) may have to under-nutrition or other social
- and cnwﬁmnmmhLI variables. It is very important to teasc
out’ any correlations between particular agents and specific
~-gocial and economic conditions.
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Cholera

The CRL has accumulated an enormous amount of longitudinal
data on cholera in both Dacca and Matlab over a 12 to 15 year
veriod. This data needs to be critically analyzed. Cyclical
shifts between Inaba and Ogawa serotypes have occurred and
marked variations in the fregquency and location of cases have
been seen. A major shift in bilotype from classical strains
to E1 Tor has occurred. The existing data from Matlab needs
to be examined with an eye toward making relationships between
characteristics of communities which have been affected heavily
as compared to those which have not been. Such comparisons will
focus on water usage and waste disposal. We have seen that
rates of cholera are lower when tank water is used for bathing,
washing and cooking. Thus villages with access to tanks may:
exhibit lower cholera rates.

From a more basic science point of view there is nced
to determine the susceptibility of patients to cholera infection
following a previous infection. The re-infection studies to
date have been inadeguate since they have been primarily
hospital based and have not properly taken into account the
question of serotype specific immunity. Data from prison
studies is conflicting as to the importance of serotype
specific immunity. What we need to do is tco follow intensivewry
a cohort of patients who have been recently infected with
cholera with periodic diarrheal surveillance, culturing and
serology to see what the true re-infection rate is. It would
be ideal if we had both Inaba and Ogawa organisms occurring
at the same time in doing this study. There is also a need
to design studies which might shed some light on why choler:
deces not commonly infect children in the first two years of
life like E.coli and rotavirus (Table 3). One approach mi,.t
be to define potential risk factors (e.g. bathing) and comparing
them in young (less than 2 years) and older children. In other
words what we would like to know is what factors allow older
children to get cholera, but protect younger children. These
studies of course have to be combined with immunologic studies
of breast milk and local immunity.

Based on the information obtained we then must come up
with good feasible ideas for intervention measures to prevent
cholera transmission. It really-is not sufficient to say that
since studies have shown that tubewells do not work that wea
must give up the idea of other intervention measures. For
one we might consider intensive educational programs in
select areas to increase motivation for proper water usage
~and sewage disposal along the lines that is being done for the
CDP Project. Providing access to tanks and improving the
separation &6f bathing, washing, cooking and drinking water
from feces in such villages may achieve a great deal and Dbe
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‘possible while advance sanitation is not. Such measures reguire
expertise in the socilal and behavioural sciences. This must
be developed in order to effectively approach such studies.

Rotavirue and Enterotoxigenic E.coli

- The studies currently underway will provide the basic
descriptive epidemioclogic information on the new pathogens
{rotavirus and enterotoxigenic E.coli). The most critical
cquestions to be answered are concerning what effects these
agents may have on nutrition, morbidity, and mortality in
the first two vears of life. Conversely over a longer range
it will be important to know what variations in the nutritional
status of the population may have on the incidence and
severity of these newly identified causes of diarrhea. A study
in which 200 children will be followed in each Bf 2 villages
for a period of a minimum of 1 year is contemplated. We will
attempt to determine the cause of all their episodes of
diarrhea by looking for known bacteriolegic and virologic
cagents, follow their growth and development, measure their
small intestine abscrption following diarrhea, and look at
their food intake patterns. Tn addition we will divide the
two villages into an orxal fluid and non-oral fluid villageg:
the oral fluid village children will receive oral fluid for
every episode of diarrhea and the control village residentes
will receive'a placebo. The study will hopefully define the
relationship between diarrheal disease etiology, nutriticn,
feeding patterns, malabsorption, and diarrheca treatment.

One other study being considered in Dacca is to compare
rates of rotavirus and E.coli diarrhea in higher and lower
socio-economic groups. This would be particularly interesting
for rotavirus which i1s known to be a common cause of diarrhea

. in developed countries. One could examine the relationship
between breast feeding patterns, socio-economic status, and
rotavirus rates. .

Other Vibrios

. Because of the close relationships between V. cholerae and
othex vibrios that are present in patients with cholera-like
diarrhea these have a special interest although they are
responsible for a smaller proportion of the watery diarrhea
than V.cholerae, rotavirus and E.coli. We see that watery
diarrheas of equal severity to classical cholera are caused by

- V.cholerae NAG, and E.coli and that this is mediated by a
toxin that is remarkably similar in antigenicity, mode of
action and chemistry. One of the basic guestions, then, is
whether the genetic code for this toxin is the same and if it




may be transmitted in nature between vibrios and E.coli and
perhaps other enteric bacteria. Such genetic exchanges between
bacteria whether by means of bacteriaphages or plasmids

compound epidemioclogic analysis, since it is conceivable that

a pathogenic trait can itself have a reservoir in nature outside
‘of the organism that is normally azssociated with a disease.

A second question which arises is whether we can expsct
further shifts in the biotype of the predominant cholera
vibrio in the future. Taxonomically, the species V.cholerae
contains organisms distributed on a spectrum from the highly
host~adapted V.cholerae biotype cholerae (classical cholera)
to apparently non-pathogenic free-living aquatic vibrios.
In the past, the emergence of the hardier, less virulent El Tor
biotype as the dominant agent of cholera caused dramatic changes
in the epidemiology of this disease. Other pathogenic biotypes
may rise to importance in the future as new permutations of _
environmental resistance and virulence factors develop. On the
other hand, it may be possible to engineer a relatively
innocuous strain which will compete successfully for the same
ecological niche as the patheogenic biotypes and eventually
supplant them. Exploring thesc gquestions will require first
and extensive analysis of the molecular basis for these
organisms' pathogenicity and environmental rohustness, as woil
as the potential for genetic exchange between them.

Parasites and Protocoae

, Paragsitic discases which are the classical focus of
tropical medicine may seem to have been slighted. In fact
the sort of studies that are most urgently necdod are not
Lhose thal will iook again at the distribution of various
parasites in a population but ones that will define what is
the relation of any given parasite to actual merbidity.
*Since we plan to focus attention on protein loss and since

.there have been recently studies on E.histolytica which is a

known cause of dysentery it is likely that this procozoa will
- receive a priority in future studies.

© Chronic Diarrheas

_ There are still a group of patients that seek treatment
with the complaints of more chronic diarrhea associated with
much mucus but no bleod. O0ften from such cases no pathogens
are found. This is at present a prcblem that needs to have
a good description and a cause or causes assigned.

Traveller's Diarrhea

As an interesting sideline oux attention may be given



to traveller's diarrhea. It is of interest that one of the
omost’ important causes of watery diarrhea in Bangladesh,

' enterotoxigenic E.coli, is also the most common causc of
" traveller's diarrhea of "turista". A further observation is
‘that the severity of E.coli diarrhea in Bangladeshi's 1is much

greater than that ordinarily seen in travellers from richer
countries. It would be of interest to find out whether
travellers coming into Bangladesh from such countries acquire

-d "disease of milder severity with the same organism that is

?_f:p%pducing cholera-like illness in the local population. If
".£his is true then there may be important host factors
“characterizing the individuals coming from industralized

- ‘countrles that can be related to the severity of illness.

1EnV1ronmental Studies

In addition to concentrating on individual causes of

. diarrhea attention will be given to important environmental
- ecarrelates of different kinds of diarrheal illness. The
"most cbviocus of these are of course, the management of human
.. wastes and the quality of water. In Teknaf studies are
.‘already planned which will relate diarrhea rates to the
~provision of tubewells and sealed sanitary latrines. TeknaZ

ig guite different from Matlab in that water is less available

‘in this area and there is no major flooding during the monsoon
"-qomson ror this rcason the use of surface water for washing,
‘;baLthg and cooking may be casier to control. If this is
gfthc case then the introduction of tubewells may have a much
U moxe important impact on rates of diarrhea there than has

boen the case in water-drenched areas such as Matlab. Theoroe

1m0 need for more knowledge about the pattern of fecal

"contamination of various water sources. Conditions which

- affect the survival of different pathogens need to be defired

and may provide effective intervention measures to control

.the spread. of disease.

Other Disecases

Finally over a longer range there is an interest in the
overall causes of death and disability due to infections in
the Matlab area as well as other areas in Bangladesh. Next
to diarrhea the most important causes ©of death are related

? to respiratory infections and fevers. At the present time a
..little is known about the causes of either of these clinical
‘'states. Some components of these such as whooping cough

which are expected to bhe highly prevalent are clearliy subject
to a cheap and simple intervention. ¢ Diphteria is also
prevalent in Bangladesh and as one considers the priorities
for immunization of a population the guestion of interaction

of different vaccines becomes very important. Beyond this
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there is an important questior with some vaccines such as
roasles or pertussis that an undernourished population may
zither be more stbject to a seriocus side-effects or net respor i
wi.hin appropriate immune defence. Extensions into these

areas will very much depend on linkages to the causes of
diarrheal disezse and opportunities that present themselves

due £o epidemics as they are observed in the areas of study.

Lscocial and Behavioural Aspects

It is realized that at present our ability to study or
mount interventions that rest on a social and behavioural
sclences base 1is very limited. We require scientists with
such expertise to join us here to begin formulation of gtudles
in these arcas. In thepast significant basic descriptive
anthropology has bcen done here but to date little of this
knowlaedge has been applied to the interruption of discease.

HOS'T DERFENSE

The Working Group on Host Defense currently has the
protocols underway that are listed in Table 3.

Man has avolved genetically to defend hunself again.,
many potential agents o1 disegasce in his environment. In
the case of diarrheal disease the two most salioent primacy
dofenses of the intestinal tract against infection are the
very low pH or high acidity in the stomach which is capable
oI killing most of the enteric pathogens which commonly cau-
tisease. Secordly a microflora characterizes his intestina.
tract that competes effectively for ecological spnce againg’
e majority ol potontial pathogens. In addition to this
thers is a defense which responds to acquired infections this
is made up of a local and systemic immune syscem that operatos
both in the body fluids as antibodies and complement and
tnrough variocus defensive cellular systems.

Gastric Acid

At the present time several protocols are in progress
locking 2t the relationship between diarrheal disease and
‘the caipacity of individuals whe have these diseases to secretc
fres aci@ in the stomach. In the past it has been observed
tha*t patients who have cholera have a definite reduction in
gastric acidity. This chservation has been confirmed again in
the current protocols. "It is known that gastric acidity can
be affected by wrarious medications and nutrients. It is aiso
probable that malnutrition decreases gastric acidity. Thus
cefects in ability to produce acid due to undernutriticn may
.well be an important predisposing factor to diarrheal illness.
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The longer-term gcoal of these studies will be to develop
merhodologies which can be taken into the field such that

high risk populations to the various kinds of diarrheal illness
‘¢an be categorized in terms of their gastric acid secretion

so that this can be related to incidence of attacks of
diarrhea. Specific nutrients which improve gastric acid secre-
tion.in malnourished individuals need tc be sought and the
causes of hypoacidity ascertained in different kinds of mal-
nutrition., Drugs such as xanthines which stimulate gastric
dcid might be considered in place of antibiotics as preventive
measures in populations of high risk environments. Since
diarrhea is a major cause of death before the reproductive age
the population here should be heavily selected for high acid
secretory ability. This may correlate with the high prevalence
of ulcer disease here.

Microflora

At the present time no studies relating to normal microbial
flora of the gut are underway nor are any in the planning process
. This is a very difficult and complex area. Many of the most
important organisms indigenous to man are not yet grown even
in the most sophisticated laboratories. It has alsc been
extremely difficult to introduce predictable alterantions of
indigenocus gut flora. However, since studies of diarrhea ir
. nurseries have been carried out in which normal human lacto-
bacillus has been introduced and shown to decrease attack rates.
attention to this is mandatory. Manuevers involving normal
human micro flora are of particular interest since in the
environment here fecal-oral transmission is favoured it is
very likely that intvoduction of a healthy micro flora in cnco
fndividual in the family mighl wall propagate to many i
bt e vi blages Tt guch @ miero Tlora has an Joportant vole e
jdgfensc against discase the implications are obvious. 1Tt mi-cho
‘also be noted that thinking of this sort might be extended to
the environment and as expertise in bacterial genetics improves
the possibility of utilizing microbes which are harmless to man
but which cccupy the current ecological niches of human pathogens
might be introduced into the environment and be every effective
in' interrupting the spread of illness. To convert thoughts like
this into practical scientific investigations will require a
great deal of thought and consultation at a basic microbiolcgic
“level:and a further evolution of technology in bacterial genetics
before such approaches can be realized.

Immunity
With respect to the immune systems we currently have a
major field intervention in the form of a vaccine trial which
is testing what appears to be an optimal, parenteral vaccine
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directed against cholera. This is really in a sense the ulii.ate
trial growing out of previous trials which began here and in
cther places in the early 1960's, Already there are several
cencerns about the ultimate usefulness of parenteral vaccines.
One of these concerns at a basic level is the possibility that
parenteral vaccines may impede the development of local
integstinal immunity. In the Matlab vaccine field trial area

this hypothesis can be tested and plans are underway for the

test of such questions.

. From the present vaccine trial several important
observations are to be made that were not possible in previous
trials. The first of these will be on the development of
local intestinal immunity to cholera toxin and LPS. The second
'will be on immunity in breast miik of immunized lactating
mothers. These studies have grown out of recent developments
in the field of gut immunology. Methods of investigating local
immunity of the intestinal tract have been established here
during the past year. It is anticipated that this embryonic
start will grow into one of the major research thrusts of the
" laboratory over the next five years.

Data from humans who have been subjected to cholera in the
United States has indicated that the local immune response
is probably most important in protection against cholera. By
extension it is likely that the same may be true in other
'lenterotoy1genlc diarrheas. In several countries a significant
_.effort is in progress to develop stable vaccine strains of
- vibrio cholerae and E.coli. Thus coupled with an improved hasic
understanding of how the gut responds to antigens carried by
pathogens is the prospect of potentially powerful oral vaccino
against diarrheal disease. Another aspect of this is the
quSlbliltY that there may be cross-protection at least to the
. toxins produced by several of the important pathogens. This
seems a real possibility since the toxic noieties of E.coli,
vibrio cholerae and vibrio cholera NAG are closely related
antigenically.

Other determinants of whether or not disease follows
colonization by a toxigenic bacteria relate to factors which
.allow bacteria to adhere closely to the intestinal mucosa.
“These factors are called adhesins or colonization factors.
Little ia known as yer about common antlgenicity hotween the
catonisal Lon Tactovs of the difforent tox bgenice bactervlao.  An
basle dnformat Lon has beon oblalned however on cholora and
the FLlﬂLCd toxigenic bactcrla it seems more rather than less
“likely that approaches can be devised that may give some kind
of broad protection against the watery diarrheas.
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-Initial work in this area will depend heavily on very well
equipped and sophisticated laboratories backing up, intensive
clinical studies carried out in the research units of the
Cholera Rescarch Laboratory. When possible concurrently field
studies will zlso be done. It is likely, however, that several
years may be needed before the appropriate tests for carrying
studies of gut immunity into the field can be devised. However
the close association of basic research on local immunity in
the intestinal tract through collaboration between workers here
and in the United States, Sweden, United Kingdom and Australia
should being rapid application to ithe field of developments as
thevy occur.

DIARRHEA PATHOGENESIS AND THERAPY

. The current concerns of this working group can be seen
from the list of protocols that are currently either actually
,undchdv or ready to be implemented (Table 2).

. Extension of Therapy

- 4
Cit.

The highest priority ¢©f this working group at the pres
time is to see that the cheap, simple and effective means ol
treating watery diavrhea are made available to all individu.:
ik within Boangladesh, A special sub=-group has Lbeen r(ﬁ‘fl
which ls exploring the difierent available strategies by whiol
diarrhea treatment can be provided to all those at risk.
. Clearly this is a Jjob that cannot be done simply by having
CRL deliver treatment to an increasing number of individuals
with diarrhea. The key to this will be finding a way in whdhn
_ the current knowledge of effective treatment of diarrhea ca-

be propagated throughout 2ll communities in this country.

D]

At the present time we are exploring ways to further
simplify the treatment of diarrhea patients by the establishment
of Treatment Centers. We believe that such centers can be
staffed primarily by individuals without formal training in
medicine or nursing under the supervision of one or twc trained
nurses. Under epidemic conditions simple treatment centers
were established in the Matlab-Chandpur area and were found to
be .highly effective. However, this was at a time when the
government mounted a massive mobilizing medical students and
many paramedical perscnnel., The present challenge will be to
define community resources which would allow the establishment
of simple centers as a backup to what can be done at home and
as-sites for education in the community.

.
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. As another approach at the CRL Treatment Center a program
"has been initiated which will require the attendants of

patlents to both mix and administer the oral rehydration necessary
for the care of the sick individual. Since we are currently
seeing close to 150,000 patients per year, including Dacca and
“Matlab, it is apparent that even if a few individuals learn how

Lo do Lhis and communicatre thls to Lheir ncighbours propagation
may occur al a "grass vools" level. Many questions which must
:beresolved, some of these are as follows:

1. Should the main effort be toward establishing the local
packaging of the more complex salt and glucose mixtures
that have been advocated by the World Health Organization
and by ourselves?

2. Should the treatment be simplified such that a family
" member might mix salt and locally available sugar with
water in the appropriate combination to be given to a
~diarrhea patient? '

3. Should treatment be visualized as always having to be

) provided through an outside party i.e. should the
treatment be medicalized or should it be considered a
home remedy that every family is able to administer at
the first sign of diarrhea?

4, What sort of backup should be available for those caseu
- in which oral rehydration fails? At prescnt this will
occur in about 25% of the most.severe -cholera cases but
in only 1 or 2% of the most severe diarrhea due to other
. Oorganisms.

5.7 What part of the overall care of individuals in Banglade: ..
' should be related to the treatment of diarrhea?z

. 6. What are other components in treatment such ag diet,
tocal medicines, ctc. How do beliefs affect acceptance?

Clinical Studies

S Underpinning these efforts have been a series of studies
-in the clinical research unit here. Carefully controlled
double-blind comparisons between the efficacy of sucrose and
-glucose based electrolytes solutions have been carried out in
children and adults with many different kinds of diarrheal
illness. At the present time it can be said that although on
the average there seems to be a slight advantage to glucose
based solutions, a significant difference cannot be demonstrated
between these two modalities in a large series of patients
{(Table 5). On the basis of these studies the treatment units



of the Cholera Research Laboratory have switched over entirely
to sucrose based electrolyte replacement solutions. We are at
the present time gaining experience in vast numbers of patients
with these new solutions. As can be seen from Figure 2 there

is an upper 1limit in rate of fluid loss above which both sucrcse
and glucose based oral solutions fail. This has to be borne

in mind when approaching the treatment of cholera and provision
made for intravenous hydration.

The next step in the sequence is to observe the effective-
ness of simple salt-sucrose solutions without potassium or
blcarbonate added. Locally available inexpensive products will
be used in the form of lobon and gur. It is anticipated that
since in most patients with acute watery diarehea neither acidosis
nor important potassium depletion is present initially, with
.adequate hydration return of electrolyte balance to normal will
be achieved by normal homeostatic mechanisms and diet without
the need of the added special salts. Should this prove to Lo
the case then we can confidently go forward with an exceedingly

"simple and inexpensive program based on locally available
materlals.

At the present time we favour this strategy over the wersm
complex one which involves establishing factories for the
production of packets of the more complex more ideal mixture
 du_the first step and then establishing an effective distribuutic:
system to all parts of the country that would reach down to
the household level. Such an approach is also being pursued
but we have doubts that it can be realized in the 1mmed1ate
future.

+
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A crucial part of the evaluation of oral rehydration will
be to'determince the effect of consistent application of this
modality on the nutritional status of a cohort of young
children. 1In Matlab, a longitudianl study is being devised
which will compare several well-matched villages with respect
"to different interventions in the treatment of diarrhea in the
early years of life. Data from the Dhlllpplnes has suggested
that the regular use of oral rehydration in the diarrheas of
infancy and childhood will result in improved nutritional status.
This hypothesis will be subject to critical scrutiny in these
_ longitudinal studies. These studies will also indicate whether
diarrhea treatment may be more effective in one or another
"kind of diarrheal illness. Larger scale field trials of oral
‘rehydration in diarrhea are conceived of as growing out of the
work in communities where treatment centers may be established
and different strategies employed to establish optimum oral
rehydration.

w2



Antisecretory Agents

One of the clear limitations of oral rehydration is the
fact that particularly in cholera patients having a very high
.rate of fluid loss it may be impossible to kcep up with these
losses simply due to the limitations of the absorptive
capacity of the intestinal tract. Thus, if agentn could he
devised which would deminish even by a factor of 30 or 407
the very high secretion rate seen in cholera a grecat deal of
intravenous therapy would be obviated. tlHence a priority for :
research in the Clinical Research Unit will be the cxploration '
of various potential anti-secretory drugs. Candidates for l
such trials at the present time would seem to he ohroldiioc.. .
acid, some of the prostoglandin inhibitorsigaalicong ﬁ!dﬁ?ﬁ%@ﬁﬁ%ﬁyg%@mk
remedies which seem to have some documentatiﬁnﬁL‘gu ayh s PR

L
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TEHAE Tehey may,” 5
indeed reduce the rate of fluid loss. Studies oL “such intoge S
ventions can be carried out in a very few patients that have
a ve&y high rate of purging in careful balance studies.

——

At the present time no one has established a clinically
useful anti-secretory drug for use in cholera and relatoed
diarrheas. This is despite a very detailed knowledge of the
mechlanisms by which the cholera toxin produced fluid loss
from the gut. In developing such agents it is important to
remember that diarrhea itself may be a protective mechaninm
when not so extreme as to kill the patient. Thus cautinn will
have to be exercised in exploring any really potent anti-
secretory drugs. We already know that anti-motility druys tend
to enhance the severity of shigellosis.

r
|
|

In seeking ways to interfere with the secretory prucasses
~f the gut it will be necessary to further define certain
basic mechanisms for regulating gut secretion and absorption.
Such studies are very much dependent on new assay techniquas
for hormones which are responsible for these functions. Tt is
anticipated that as methodology becomes available for iooking I
at newly discovered regqulating substances for the intestinal
tracdt studies will be carried out to define the patho-physio-
logj related to such regulators in the various kinds of
diarrhea which are observed in Bangladesh. Although in initial
stages such studies are likely to seem quite academic, it
willk be through a better understanding of the alteratiocons of
gut physiology in diarrhea that we may appropriately intervene
to reduce the fluid losses which are incurred by the
enterotoxigenic pathogens.

Shi&ella Dysentery

! Tf one looks at the patients who have come to the
attention of the Cholera Research Laboratory over the past
5 years it is apparent that a very large, important proportion
suffer from non-watery diarrhea- or dysenteries. When individuals

have fever, abdominal pain, blood and mucous in the stool the
) '
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:shigellae are usually found. During the major outbreak of
‘shiga dysentery in 1974 and 1975 this Laboratory showed that
.devastating effects of the disease in the Teknaf area and

- .defined an approach that reduced mortality. A new severe

- complication syndrome characterized by leukemoid reaction of
“the granulocyte scries and a very rapid hemolysis of red cells
Twith fragmentation was described.  Death in such circumstancos
was. associated W1Lh renal decompensation, uremia and very soeverce
-uncmia. It was found that the hemolytic-uremic syndrome corre-
CJlated wuite well with the early appcarance of endotoxin in

- the blood stream during the acute dysenteric phase of disease.
"It was also shown that circulating immune complexes probably

- plaved no particular role in the disorder. A relatively

.effective treatment was devised which since it involved
;transfusion and antibiotics was very costly.

Blood cultures in shigellosis have indicated that bacteremia
Imay not be as infrequent as previously thought. However, there
are many patients who appear to have gram negative shock but are
not- bacteremic. A great deal more work is necessary to clarify

. the clinical syndromes of shigellosis. It is also necessary to
further define the pathogenesis of this disease particularly

from the point of view of the earlier stages of invasion arz
proliferation of the bacteria in the intestinal tract. Inter-

. vention strategies are a big problem although recently studires
here have shown that one dose of ampicillin seems to be effectire
clinically as a five day course. It is equally apparent that
the shigello bacilli very rapidly acquire reSLStance to all

: known antibiotics. -

. . Thus any coverall strategy of prevention or cure by
anuiblotlc therapy seems doomed to failure over the long run
FPor this reason there must be new approaches. Possibilitu .
would lie in recognizing those particular factors possouse.
by the shigellace which attach to receptors in the intezting,
opithelium and produce invasion., By deflining these then o3 o
cantibodien or other receplor blocking manucevers can boe dovanon
wich might prevent attachment and invasion. Sincc basically
'rhlgellosxs is a self-contained discase and the main problem
" .is ' the severity of the reaction to the invasion phase a better
undérstanding of the cascade of events which follow invasion
dﬂd ;produce shock and subsequent hemolytic-uremia syndrome
. mdy also provide ways for intervening even after invasion has
*ogeurred in an effective and less expensive way than are
“available at the present time.

Fnteric Fever

L

- Dbiarrhea duve to-'salmonella seems rare in Bangladesh and
" "we have not as yet done any studies to define the incidence of
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cnteric fevers or what proportion might be duc to invasiwve
salmonellae., We do see typhoid fecver with some {reqguency.
femaining as an area which requires further definition o the
large number of patients which come with the complaints uvi wpit
steol, a great deal of mucous, abdominal pain and sometime. .
low-grade fever. To date this syndrome has not correlated

well with any of the commonly recognized pathogens clther
prragitic ox hacterial. We know nothing about the clinical
Courss ot coascquences of this illness. Nor arc we aware of
tts pge incidence of distribution in the community. This 18
perhaps the largest undefined arc¢a of diarxrhcal illness ‘
‘remaining. -

L ST - O
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Complicutions of Diarrhea

|
A comment is warranted with regard to the complications
associated with diarrheal illness. Since we arc scoling ;
hetween 8 and 10,000 patients. pex month in Dacca alonc we
alno sce a great many complications. At the present time
thase cascs arce admitted to a general ward and we sc¢
approzimately 200 of them each month. These arc primarily -
nmall children with dysentery or chronic diarrhcas often
without a pathogen who are severely under-nourished. They
{reguoently have scpticaemia or respiratory infections and over
the past ycars have been cared for in the classigaliifissdiad

NG

ol the highest technology possible. Of.courééy{jh Bhra tacebd @

this amounts to considerably less in techonolagy than folenhive
care with cost purchases in the $ 500 - 600 patient gday in
the West. However, in proportion to the effort and cupensal

devoted to taking care of the majority of uncomplicated canps,
imocnse resources are involved inithis effort. '

It is quite clear that none of the District Hosplitals
are cquipped to mount such an effort. Ve also do not xnow
whot is important in what we do and what may not be important.
v~ ure mt priority has been set to try and dissect which
weiouevers truly contribute teo the zurvival over the lenodr
v« ri2 of the patients that we care for. I personally have an
overriding suspicion that some of the simple and less cxpensive
things are more important than the more complex oncs. our |
plans Ln the future in this area will be to make simplifications
in thoe care process carcfully watching for any increased
morbidity or mortality. '

in most instances, however, the patients that arrive in
the neverely malnourished state with chronic diarrheca arc
situattons «hich L8P recognized in thetr loeal communitioes
Csewveral months carlier could have been prevented with cheap
and sinple intcrventions. Our long term cffort must he to
ontablish such interventions in the communities from which

guch patlcnts come.
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SUMMARY

The diarrheal diseases program is presently focusing upon
defining the role of several new pathogens which contribute
. to thematrix of diarrheal illness in rural Bangladesh. We
are seeking to understand the ways in which each responsible
agent is spread in the community with the goal of defining
simple and effective interventions that will interrupt the
cycle of disease. The relationships of the various causes of
diarrhea to states of malnutrition, poor growth and mortality
particulaxly in the younger age groups are a high priority.
f;Strategies to provide the known simple and effective modalities
..for ‘the care of watery diarrhea in every household in
“Bangladesh are being developed. Since such a task is enormous
this implies a close co-operation with not only the institutions
and, government of this country but directly with individual
and communities ag well, Simplifications of this already simple
treatment are being explored with the ultimate goal of making
gach family sefl-sufficient in the treatment of simple diarrhea
in. this and other countries.

Studies directed at understanding the role of local
intestinal immunity in diarrheal illness are a major effort
and will increase over the next five years. Tt is expected
that this cffork will lecad Lo the testing of both killed and
Live, oral vaceines against various diarrhcal diseases within
~ kliis time frame.

~ Basic studies in the pathogenesis o©f diarrheal disease
will continue in an effort to define points in the cycle of
disease which can be effectively altered to prevent illness
or reduce morbidity and mortality. Over the longer term it
is anticipated that studies will extend into the invasive
. bacterda that enter the body through the gut and cause fever
- such as typhoid and other enteric fevers. It is also
anticipated that as increased understanding of lcocal immune
- processes occurs that some of the technigues applied to the
" .gut.may be applicable to the respiratory tract and that the
studies of selected, important respiratory diseases may be
undertaken at a later time.
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" Table 1

Annual Diarrhea Incidence (episode per person) by age
in Urban and Rural Bangladesh-

i -l

Incldence ! Rural (1975)

| ‘ N .

Urban Rural ."iPrevalencé® Popmn Lpisodes Lplsodes Mowbidid
. (1964~66) (1975) (%) (000's) (000's) (%) (0LGs
- perann f

1,62 ) S L 1le4 , .
e ) 1.86 .‘ . 4,1 © 86.7 39 Sty
v it " 0090" ' b .'n 35.2 .. .
9 -+ 0,38 1.07 2.4 . 36,0 ° 38,5 17 3%
w14 -, 0,10° 0,52 Ll TRy 21,5 100 7

’ ) {

s+ ¢ 0,09 0456 1. 1.2 139.5 78.2 35
117 0.31 0.90 | 2.0 263.4 2249 101 R

Source: Urban data froms: W.H. Mosley end M.U, Khan, "'Diarrheal
' Studies in-Raﬁar Bazaar,” Cholera Research Laboratery,
neen, 1977, ¢

nural data from: G.T. Curlin, K.M.A. Azlz, and ML.Re Mo,
"ihe Influence of Drinking Tubewell Water,"
paper presented at the Twelf/h Joint Conference on
Cholera: U.S=-Japan Cooperative Medical Science Program,

. Sapporo, Japan, October 1976,

a. Assumes diarrhea duration of 8 days per episode
b. Foxr 10-19 year age group. :



TABLE 2

DIARRHEA THERAPY

Protocol Principal
Numbex Title Investigator Period of ZStuauy
77003 Single Dose Doxycycline for Cholera D. Sack Mar 77 - .0Cct 77

77-004 A Clinleal Telal of 2rincthoprdm &
Sulphamethoxazole (Bactrim) in the
Treatment of Shigellosis Md. Yunus . Cct 76 - July 78

77-017 Sucrose vs Glucose Electrolyte Cral

Solution - in the diarrhea’ of infants D. Sack July 77 - Dec 78
phanned Lohoun-Gur  (Comon aall 4 Brown Sugax)
Oral rchydration solution in the
diarrhea of adults, R. Islam Feb 78 - Mur 7y
Planned Studies on Hypoglycemia in Diarrhea &~ A.K.M.J. Alam
.R. Islam

Complete Single/Mdse Bmpicillin in Shigellosis R. Gilman

77-018 Sucrose vs Glucose Electrolyte Oral
Solution - in the diarrhea of adults S. Islam Sep 77 - July 75
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TABLE 3

Etiology of Diarrhea
Matlab Hospital
All VIS Paticents

November 17 - December 27, 1977

'
[
-

e,

AGE Rota Cholera Others* Unknown Total
Qesn I 0 (0) 3 4 8
4-6m  20(102.3) 1 (5.1) -6 5017 . 44
7-9m  50(249.9) 33 (15.0) . .5 1y 41 ze 99
10-12n  40(312.0) +2 (16.0) 2 o1 19 . 63
1-2y 7 123(155.7) 9 (11.4) 11 72 215 -
2-3y 3(2.7) 8 (7.2) 3 .14 28
3-8y 2(2.1) C 13 (13.4) 1 11 27
4-5y 1(1.1) 23 (25.0) 1 '8 33
> Sy 0(0) 55 (2.2) 32 68 155
Total 241 114 63 254 672

* Includes shigellae, salmonellae, NAG, LT/ST enterotoxigenic E. coli by
slide agglutination. '

** No. of cases

***Number in parenthesis represents projected annual.incidence per 1000

—

population. e

~.
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e TABLE 4

DIARRHEAL DISEASE TRANSMISSION

Protocol Principal
Nurber Title Investigator Periocd of Study
77-012 Epidemiclogy of Enterotoxigenic
- Escherichia coli ‘Diaxrhea _ - _ .. .--—R. Black Aug 77 -~ July 7Y%
T7-013 Polyphasic Characterizaticn of
Vibrio Cholerae, NAG, & Related
Qrganid,ams., W. Splrai Bapt 77 = Oev /G
TT-G22 Life Cycle of F. Buski R. Gilman Sept 77 - Oct 78

77-023 Comparison of Selective Plating Media

for Isolating Vibric Cholerae and M. Merscn

Characterization of Isolated Strains G. Morris Dec 77 - Jan 78
TT-024 Epidemiclogy - F. Buski R. Gilman Sept 77 - Sept Y8
77025 Epidomiology & Famlly Studles of

Enterotoxigenic Escherichia coli R. Black Oct 77 - Dec i
77-031 Enterotoxigenic & Enteropathogenic

Escherichia coli, Serotypes, .

Antibiotic Sensitivity & Disease M. Merson Oct 77 - Mar 7=
78-003 Epidemiology of Rotavirus Diarrhea M. Merson Dec 77 - Mar %E
Planned Water and Sanitation Intervention _

(Bangladesh) : M.M. Rahaman Mar 78 - feb £

-34-
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+-wne TABLE 5

HOST SUSCEPTIBILITY

Protocol Principal
Mumber Title Inveastigator Period of Htuay

771006 The Sereny Test: A Model for
Determining Virulence & Immunologic
Protectlon from Invasive Epnteric

Organismg D, Hack July 7 ~ May 78
77-011 Lecal Immune Response in Cholera D. Sack : May 77 - May 79
77-029 Gastric Acid in Enteric Disease R. Gilman Sept 77 - May 78

78-004 Proe-teatk of Cholera Vacclnes for the
1978 Cholera Vaccine Fileld Trail M. Merson Jan 78 - Apr 7

44}

78~005 Local Immune Response to the Field

Trial Cholera Vaccines . D. Sack Jan 78 - Jan 79
1974 Mass Vaccination with Tetanus Toxoid
Vaccine Effect of one or two Injecticns on
Trial Neonatal Mortality R. Black
Planned Cholera Vaccine Field Trial M. Merson May 78 - Jun &C
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Protocol

Xleapem i -
SAINLQY

=012

~F
~

77-022

T7-022

TI-024

LS LI .

DIARREZAL DISEASE TRANSMISSION

Title

Zpidemiology. of Enterotoxigenic
g

Life Cycle of F. Buski

Cemparison of Selective Plating Media
for Isolating Vibriao Cholerae and
Characterization of Isolated Strains

Epldemiology - I, Buski

Epidemiology & Family Studies of
Enterotoxigenic Escherichia coli

Interotoxigenic & Enteropathogenic

Escherichia coli, Serotypes,
Antibiotic Sensitivity & Disease

Epidemiolegy of Rotavirus Diarrhea

Water and Sanitation Interventiocn

(Bangladesh)

Principal
Investigator

Period of Study

R. Black

W. Spira: \
R. Gilman
M. Merson
G. Morris

K, Gilman

R. Black

.

M. Merson

. Merson

-
(e

M.M. Rahaman °

Aug 77 - July 7¢

v

Sept 77 - Cet 76

Sept 77 ~ Qo: 72

Dec 77 - Jan 7¢

Sept 77 - lowt &

-~
£

Oct 7 Doeec 77

Oct 77 - puxr

Dec 77 - ucx L

Mar T8 - Fobh .



T oadkra. . +

EPIDEMIOQLOGY OF ENTEROTOXIGENIC ESCHERCHIA COLI DIARRHEA

Robert E. Black, M.D.

ABSTRACT

Diarrhea caused by enterotoxigenic Escherchia coli
(ETEC) is probably an important cause of morbidity and
mortality in developing countries, In previous studies
iIn Dangladesh BTEC were lsolated from 20 to 70% of
patlenty with acula watery diarrhiea wlthout other known
pathoyen lsolated,

Application of laboratory techniques for identification
of ETEC currently available at the Cholera Research
Laboratory to a sample of patients in Matlab, along with
the demographic data currently available, will permit a
study of the epidemiology of ETEC diarrhea in an endemic
area. To cbtain reliable information about age, sex
seasonal and geographical incidence of ETEC diarrhea,
the study will be conducted over a two year period
(February 1977 to January 1979). Data tabulations,
analysis and publication is expected to take an additional
six months (until July 1979).

LaikdL

HG
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PROGRESS REPORT

Residents of the Matlab Field Surveillance Area who
are treated for diarrhea or dysentery at Matlab hospital
are routinely cultured for Vibrios, Salmonella, and Shigella.
Since February, 1977, a systematic sample of these rectal
cultures have also been tested for enterotoxigenic
Escherchia coli (ETEC) by the (hinese Hamster Ovary Assay
and the Infant Mouse Assay.

During the first five months of surveillance, 39% of
inpatients and 32% of outpatients were infected with ETEC.
The proportion of inpatients positive for ETEC was 54% for
adults (age 10 and over) and 27% for children. The results
from these five months have been used to estimate the annual
incidence by age of Matlab visits (inpatient and outpatient)
for illness associated with ETEC (Table 1). For all these
toxin types,(ST only, ST/LT, LT only) the annual incidence
is highest for children less than two years of age and drops
markedly by age 5-9 years. However, ETEC of all three toxin
types continue to affect adults and, with ST/LT and ST only
ETEC the incidence appears to be higher in adults than in
5-9 year cld children.

Aftor one year is.completed, the results will be
analyzaed to determine the incldonce by ayge, sex, and
religion of diarrheal disease associated with ST only, ST/.
LT and LT only ETEC. We will alsoc attempt to determine if
the severity of diarrhea is influenced by age, sex, entero-
toxin type, season, presence of intestinal parasites or
nutritional status and to define the seasonal and geographical
pattern of ETEC in Matlab. : '

PR P - o -~ E o w—— L I .Y R e, agpr - .,
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ESTIMATED ANNUAL INCIDENCE BY AGE OF MATLAB HOSPITAL VISITS

FOR ILLNESS ASSOCIATED WITH ENTEROTOXIGENIC E. COLL, 1977

E. COLI TOXIN TYPE

ST/LT TOTAL

.

AGE Pop ST LT
(YRS) (1976 est) (per 1000) (per 1000) (per '1000) (per 1000)
<2 13,687 _ ~  33.7 18.2 .. 15.2 16.2
2-q - 26,007 2.3 1.3 2.9 6.6
5-9 36,388 1.4 0.3 0.7 2.4
10-19 72,489 1.2° 0.4 1.4 3.0
20-29 32,468 2.1 0.7 1.5 4.4
30+ 79,342 1.8 0.4 2.1 4.4
Total: 260,387 3.3 1.5 2.4 70

Al

b =
I R



" . ‘

POLYPHASIC CHARACTERIZATION OF VIBRIO CHOLERAE
NAG AND RELATED ORGANISMS

W.M. Spira, Ph.D

ABSTRACT

The purpose of this collaborative study with tho
University of Surrey, England, is to establish a rational
taxonomically~oriented classification for the so-called
"non-agglutinating” varieties of Vibrio cholerae which
adequately characterizes their potential as human pathogens.
An immediate practical benefit of this classification will
be the subsequent development of diagnostic schemes for
the determination of the pathogenic members of the group.

Inolaton of Vo ehalerae NAG and related olgandsms
will be obtainced From patients at the CRL, Ffrom agquatic
gources, and from astablished culture collections elsewhere
in the world to provide a wide spectrum of isolates
representing different environwmental backgrounds. 1In
addition, the patients at CRL from whom NAG vibrios are
isolated will be placed under careful observation during
the course of their illness to develop a thorough clinical
picture of documented NAG diarrhea.

+

The pool of isolates will be subjected to a battery
of standard confirmatory tests based on traditional
laboratory methods in vibrio classification. They will
then be tested for biological activity in animal models
(infant rabbit, rabbit ileal loop, mouse lethal test), for
the production of toxic substances (CHO and adrenal cell
assays, ELISA assay for choleragen-like substances, suckling
mouse assay, and rabbit vascular permeability assay), and
for adherence factors (adhesion of intact mucosal tissue
or brush border cells, and direct hemagglutination). After
this, isolates will be taken to the University of Surrey
where they will undergo battery of additional tests
designed to characterize biochemical adaptability, resistance
to environmental stress and phenotypic properties considered
to be variable in this group of organisms.

The data base generated will be coded for computer and
subjected to cluster analysis to establish groupings within
the V. cholerae NAG which will further characterize those
members which are likely to be human-associated or pathogenic.
Representatives from each cluster will be used for further
genetic analvsis. Identification schemes for diagnostic use
will be developed from differential characters identified in
the taxonomic analysis.

-4 -
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‘PROGRESS REPORT

The basic purpose of this study is to define the
potential of V. cholerae, NAG as a human pathogen, to
identify which members of the group are likely to be path-
ogenic, and to develop diagnostic schemes for their detection.
This study, which was begun ten weeks ago, has so far concen-
trated on isolating and classifying NAG vibrios from patients
admitted to the CRL Treatment Center, and on characterizing
the illness with which they are associated. One problem we
faced during this period was screening for the relatively
infrequent NAG vibrio patient. We had to use darkfield
microscopy, which is difficult to apply to these organisms
primarily because of low motility in the population. 1In
order not to miss cases, we have had to resort to extremely
intensive and lengthy observations coupled  with enrichment
cultures. Our sensitivity is enough, however, that we have
missed only 5% of the NAG vibrios which have later been
demonstrated by culture.

Thus far, 40 patients have been admitted to the study.
The distribution of isolates is: NAG Neiberg Group (HG) IT -

L5; HG V - 5; HG VII - 2; V. parahacmolyticus = 13;
Aeromcnas sp. ~ 2; unidentified Vibrio-like orxganisms - 1.
Two of the HG II isolations were from mixed infections with
Shigella boydii. No other pathogens have been found in

the cther patients so far, though the tests for rotavirus and
enterotoxigenic E. coli are still pending. The stools from
which these isclates were obtained were also screened for
sub-populations of antibiotic resistant members of the same
group. All populations tested harboured sulfisoxazole and
tetracycline resistant organisms, about half of which were
also streptomycin resistant. These are being maintained in
order to compare their biological activity with their non-
resistant co~iscolates, as well as for further characterizatiorn
of their resistance factors.

R
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LIFE-CYCLE OF F. BUSKI

R. Gilman, M.D.

ABSTRACT

F. buski is endemic in Bangladesh. Life cycles'
studieg are neceagary to delineate the intermediate snail
nost vector. Susceptibility of snail hosts to infection
with F. buski miracidium from both endemic and non-
endemic regions will establish area susceptibility.

Seasonal snail dynamics and natural infection with
cercariae of F. buski will be determined. Plants given
by weight will be fed to rabbits to survey a given area
for metacysts,

f- S e T S ——



EPIDEMIOLOGY - ¥, RUSKI

Robert R. Gilman, M.D.

ABSTRACT

A Fasciolopsis buski endemic village will have a
census performed. Stool samples from children (0-12)
and all women in the village will be examined by formal
glther and Methiolato-todine=Formalin tachnigque. Qv
couhts will be determdined,  Nuteltlonal Anthropometricg
will be measured and the hematocrit and total plasma
protein dctermined. Antibody titers to endamebae
histolytica and Fasciolopsis buski will be determined.
Villagers will be followed quarterly to establish
seasonality of acquisition and to follow growth rates.
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PROGRESS REPORT

During the last year a study of Fasciolopsis buski
infection was initiated. A review of the literature here
and in Calcutta revealed the first reported case in 1958
from the Demra region east of Dacca city. A second report
in 1960 also reported a case from Demra High School.

Similar reports from the eastern and south-eastern area

of Dacca have been reported by others. We have mapped the
arca from whigh patients coming to the Cholera Hospital with
buski infection are located. We used shigella patients

as a control of the hospital catchment area and found most

cf the patients were in the east and south-east area of Dacca.

Two VLlJages have been studied for F. buski prevalence
in ‘this endemic zone. Over 60% of children over three years
of aqe were infected.

The life cycle here is similar to other areas. Planor-
bidae snails are present in endemic and non-endemic areas.
Gymnocephalus cercariae (associated with F. buski) were
found in snails segmentina and hippeutis species taken from
the endemic area. Segmentina and hippeutis snails from a
known non-endemic area (Meheran) did not have gymnocephalus
cereariac. However, rates of infection in snails have neves
been higher than 4% in the endemic area. Miracidium have
been hatched from F. buski eggs derived from both flukes
and eggs found in stools and have infected snails of hippeutis
and segmentina species. In hippeutis, all snails died within
two weeks but infective forms were found in eight or elever
crusihed snails. In segmentina, infection went toc cercarial
stage. Metacysts, however, have still not been produced.

The hippeutis infected were from the non-endemic area.

Although water chestnut (Trapa natans) grow wild, it is
located far from the two study villages and eaten SpOradlCd Iy,
The major water plant consumed is water lily or lotus, the
national flower. It is often eaten raw like celery. Metacysts
have not yet been isclated from it however.

An indirect fluorescent antibody test was developed. It

is specific but too insensitive tc be used as an epidemioclogical
tcol.

Patients with F. buski infection have had flukes expelled
after tetrachlorethylene treatment. The mean number of
£lukes present has been about 100.

Village studies are now bheing collated to see if

“hutritional- parameters are affected when heavy buski infection
is present.
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COMPARISON OF SELECTIVE PLATING MEDIA FOR ISOLATING

VIBRIO CHOLERAT. AlD CHARACTERTZATION OF ISCLATED STRAINS

Michacel I, Merson, M.D.

ARBSTRACT

Five sclective agar plating media willl be cevaluated
For isolating v. cholerac from clinical specimens Lroom
patients with cholera-like illness. The plating mcdia
to be compared are two commercial brands of thiosulfate-
citrate-bile salts-sucrose {(TCBS)agar, alkaline-bile salts-
tellurite-gelatin agar (Monsur's), Vibrio Parahemolyticus
(VP) agar, and the newly developed sucrose-teepoltellurite
(8TT) agar. The V. cholerae isolates will be examined for
rate of sucrose fermentation and toxigenicity. Toxin deter-
minations will bée done in the CHO, rabbit skin and ELISA
assays. Additional V. cholerae organisms isolated from the
environment in 1976 and 1977 will also be tested for -toxi-
genicity. If any non- or slow-sucrose fermenting strains
or nen-toxigenic strains are isolated, their epidemioclogy
will be investigated. -

SITIRCR BonhT L0 TSR TINg adivaizual cases,  Tha
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PROGRESS REPORT

Data in Table 1 shows the comparative efficacy of
the five plating media in isolating V. cholerae. Eiken
TCHS, Monsur's and BBL TCBS agars were found to be of
almost cqual efficacy.  There were three stool specimens
irom which V. cholerac was iselated on Eiken TCBS agar and
nct. on BBL TCBS agar. The VP and ST agars were significantly
inferior (p<¢.00Ll} to any of these three agars. There were
fiftcen specimens from which V. cholerae was isolated on
Eiken TCBS or Monsur's agars and not on STT agar. Results
of slide agglutination reactions with V. cholerae 01 antisera
of colonies taken directly from the primary plating media
are shown in Table 2. STT and Monsur's agar were found
superior to TCBS and VP agars for direct agglutination.

No slow sucrose-fermentation colonies were isoclated.
Toxin testing of about 1000 patient isolates revealed one
organism that was non-toxigenic in the rabbit skin, CHO and
ELISA assays. Toxin testing of approximately 200 water
isolates revealed two additional non-toxigenic isclates. -
Rabbit ileal loop studies are planned for these three
isolates.

3
8
T

LFootmuch peint ia treeting .ncividual casos.
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Eveluaticn of 5 Plating Media for Isolaticn of V. cholerae from 157 specimoer

No. EIKEN BBIL TCBS STT** VE** Monsur's
Specimens TCBS agar agar agar agar __agar
68 + * + + + +
3 + + + - +
8 * + - - '

) + + - - +
2 + - - + i
1 + - - - -
1 - - - - +
69 - - - - -
Total Pos.
specimens 87 34 72 78 87

*opadivater V.o ochoeleroe asotated on media,
** ogperose tecpol teflurite {ST1) upar and Vibrie paxashomolyticus (V1) aper
are hoth sipnificuntly inferior to the TCBS agars and Monsur's agar (P~0C W,

Table 2

Sitde agglutination reaction on individual colonies divectly from pr.m v
plating media with Vibrio cholerae 01 antiserum

Agglutination Reactions

Media Negative Llr 2+, 0 4
Eiken TCBS 20. 31 36 8 1
EBL TCBS 15 24 41 13 2
5TT agar 2 1 2 30 54
VP agar 12 15 43 15 1
Honsur's agar 1 5 7 28 55

R I
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COMMUNITY & FAMILY STUDIES OF ENTEROTOXIGENIC ESCHERCHIA COLI

R.E. EBlack, M.D.

ABSTRACT

A study to define the rates of clinically apparent and
inapparent infection with E. coli producing heat-stable toxin
(ST), heat-labile toxin (LT), or both will be conducted in a
Bangladesh village (population 1100) . Two ficld workers will
Ilve in the viltage for two months during October-hBocember,
1977 and vislt each family daily. At these visits he will
culture all cases of diarrhea and previously selacted control
individuals who have not been 11l for the previous week.
These rectal cultures will be tested for enterctoxigenic
E. c¢oli using the Chinese hamster ovary tissue culture assay
for LT and the infant mouse assay for ST at the Cholera
Research Laboratory. One isolate per person with enterotoxi-

genic E. coli will be serotyped by Dr. Bernard Rowe, Colindzle
Laboratories.

A study of the epidemiology of .enterotoxigenic E. coli
(predominant strains producing ST and LT) will be done by
investigating household ceontacts and the home environment
of patients who are felt to have illness caused by entero--
toxigenic E. coli. These index cases will be identified by
screening E. colii picked from their stool cultures for one oI
the four most common serogroups associated with entertoxigenic
E. coli in Bangladesh. The E. coli will be tested by slidc
agglutination with a pool of antisera against 0.6, 0.8, .78
and 0.115 E. coli. Once the index case is identified, family
members will be cultured for ten days and environmental
specimens obtained for the first three days. The isolates cf
£. ¢oli per specimen will be tested for the same O group as
found in the index cases using individual antisera. The pool
and single antisera will be supplied by Dr..Rowe who will alsc
confirm one isoclate per patient as E. coli and do complete
serotyping.
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_ori

in Octop:zr, 1977, we heogan two studies of the
plliemioclogy of diarvhea agsociatea with en te“uiohlq $pN &
oowoli (ETEC) in the Matlab FPiela Surveillancz Arch A

. o1y study was d"vlgned 1) to determire thz Croporticn of
"JmLLy memeers of HTEC wositive patients who hecome ill or

inrlected with ETEC in the ten days following the index case
«nd the relation of these infeclions to age arsy initial
antivox:in titers, and 2} to QQLClﬂlnL 1f ETEC ¥n the
envronnaent {animals, food, water) is related <o thes

Luf _ctions. Index cases are solpgted by screerning . | Pol
frow V. cholerae negative Matlab patients for 4 0 ¢rourn
V5, 8, 78, 115) by slide agglutination and conf._rming tuu
C group bv tube agglutination. . Index cases selectew o
thi: method have been enterctoxigenic in 90% of cases.

To ddte, 33 index cases have been sclected (Tabie 1) ana
raini ly vontact and onvironmental inolates hove boon
screetted et thie aine Sea oavaun g Lhe Jndex v, DI
voaoiin Lesbing ol these soolat. o o wilh the Chinese hams o.
Lvary and Lhoe mfant mouse assay i5 in progress.

Also, in October, communi.v surveillance Sor diarrh.a
wan started in one village. 211 cases of diarrhca and
randomly sdeoctoew ...trols have a rectal swab obtained and
tested for Szimone lla, Shigella, Vibrios, enterotoxigen:c
E, coli and rotavirus. Specimens are being processed.




Table 1

Enterotoxigenic Escherichia coli Isolates from the Family Study
by Serogroup and Toxin Type

0 Group
6 8 78 115 Total
ST/LT 4 5 9 1 17
ST only 1 2 9 3 15
LT only 0 Q 1 0 1
Total 5 5 19 4 33
I
-F2.
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Lehaol LiL Meroon, M.D.

ABSTRACT

Gtocic from 1248 poersons odmcbted tnoo one yenr poeriod

Boo bl CRL hospsta) with eccute watery dharrhoco 'will be
eraained for rocognized onteric perthogens, incloding entero-
tourgenic E. coli (ETEC), thc classical enteropathoyenic
L. ceii (EPEC), rotavirue and parvovirus (Norwalk Agent).
Clinical feauures of illness asscciated with these organisms
w..1 be described. To better determine the importance cof

1 and BEPLEC s etiolovic agents of diarcheal discasc, the
tac dbnee oo Y ese ocganisms in this population will boe
cone red wo the incidence in persons of the same age
dtinitted to another Dacca hospital with non-gastrointestinzl
illincszes,

The serolLyn.s of ETEC isclated frow cpproximately 3:z.
aidlents in the =tudy will be compared with serotvpes of
o ~enterotosnigenic E. ¢oli (non-ETEZC) isolated from 862
wtlents with diarrhea of another etioleyv and 386 nersons

Ty

o

widritted to c.other Dacca hospital with non-gastrointestinazl
Taoviszes, e elficacy 0 no. . prepored pools of antiser.
wTenfit o spec:iric 2 groups believed to ke mest commonly
~oClated witn ETEC straing will be dezermined. Antibioci.c
sensicivity of HTEC and non-ETEC isolates will Le compared.

e
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PROGRESS REPORT

In November and December 304 watery diarrhea cases
that were darkfield negative for Vibrio cholerae were
admitted to the study. Etiology of these cases is shown
in Table 1. Diagnosis ‘has been made in 40% of cases to
date. Slide agglutination tests to identify enterotoxidgenic
and enteropathogenic E. coli isolates from all cases have
been initiated. Sera used to identify enterotoxigenic E. coli
cases has been newly prepared from enterotoxigenic strains
isolated from diarrhea cases in Bangladesh. Toxin-testing
~of a sample of slide positive and slide negative isolates
will begin shortly.

Data has been accumulated for the rotavirus cases. A
Seven infections were in persons aged five and over. Admission
stool electrolyte values (Table 2) indicate less electrelyte
loss in these cases than is usually observed in diarrhea
cases caused by toxin-producing organisms. We have examined
stools from 125 persons with non~diarrheal illnesses, including
37 children aged 0~2, and none have been positive for rotaviris.,

-54-



SR A *

Table 1

Etiology of Diarrhea in Moderate to Severely Dehydrated Patients
seen at Dacca Hospital, November - December, 1977

Chol Shig NAG Rota  Sal Mixed Unknown  Total
0-2 YA 4 0 30 0 3 52 0L ...
3-4 2 3 1 0 1 1 12 20
5-9 4 5 1. 3 0 2 17 32
10-19 s \fwwu thacQj_w%wSﬁ wm ﬁﬂwmmm:m mwMWMﬁpH nmvwm. The
_20-29 6 6 2 10 0 33 . 48
30-39 1 2 0 1 1 1 22 28
.l.aOPaw 0 3 2 0 0 1 17 23
= 50 2 3 5 10 0 11 22
Total 24 28 15 37 2 8 -~ 182 304
* Number of cases
3., ot o L, b L . _V.:n
. B e Hevseevi, ot
aob o shay NAG i S N TV OOt IR
' . ol U N y 1A
_ ' 3 1 ) ! i L2 2
" [ 5 1 , v . L/ o
EPRRRY n 2 4 _ ¥ v 13 o)
o © a 2 ! u uJ .4 qn
" 2 v ! .55, | o 2h
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Table

2

Admission Stool Electrolytes of 21 Rotavirus Cases*

Sodium
Potaasium
Bicarbonate

Chloride

* Mean plasma specific gmavity patients of these cases was

. raen oy ey o - B

-56-

Meq/Liter £ 1 S.E.
35.0 T 5.7
34,7 5.3

| 10.3 + 2.9
30.8 6.6
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EPIDEMIOLOCY OF ROTAVIRUS DIARRUEA

Michael H. Merson, M.D.

" ABSTRACT

This study will define the epidemiology of rotavirus
diarrhea in rural Bangladesh. Fifty cases of rotavirus

diarrhea presenting at the Matlab Hospital will be identified -

by the ELISA assay during the winter season. The clinical
course of hospitalized cases will be documented. Breast

FoLatal] e K

milk from lactatin§'mberels *8ft¥otavirusi'ddses cand> nadal
secretions from cases will be screened for rotavirus and
rotavirus antibodies by the ELISA assay. Dietary histories
will be obtained from all rotavirus cases. All household
contacts and bari contacts age five or less of all index
cases will be -examined for rotavirus infection by stool
examination and serology. Stools from animals belonging

to families of rotavirus cases will be examined for rota-
virus and any rotavirus detected will be compared by ENA
genotype analysis to rotavirus from cases. This study will
provide information on the ratioc of .symptomatic/asymptomatic
cases in rotavirus diarrhea, the transmission of the
organism in the family and bari in man and animals, and the
role of serum antibody in protection from disease. Cases of
rotavirus diarrhea will also be identified by stool examin-
ation and serology in a village that has ongoing surveillance
for E. coli diarrhea and other pathogens. Weights will be
taken in young children using a standard schedule during and
after diarrhea to examine the effect of rotavirus and other
diarrheas on weight gain.
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PROGRESS REPORT

Since November 17, 1977 we have examined .stools- obtained from all

VTS diarrhea cases visiting the Matlab llospital for rotavirus antligen

by the ELISA assay. Results of this work for patients scen from

" November 17 - December 28 are shown in Table 1. Fifty-three per cent

of children 0-2 years were infected with rotavirus and ninety-eight

per cent of the rotavirus cascs occurred before age 2. The projocted
annual incidence (perhaps inaccurate if this is an epidemic period) was
highest in the last six months of the flrst year of life, Alsost all
children below agoe 2 werc breast feeding and those below age 6 months
were usually exclusively breast feeding. If the present rate exists
throughout the year and no rcinfection occurs, approximatcly 2/3 of
children are seen at the hospital with rotavirus infection sometime in

. the first 2 years of life.

Two hundred and twelve of the cases (88%) had no clear evidence
of dehydration or were mildly dehydrated-when seen. All of these

* .received glucose contZining oral fluid for about 4 to 8 hours and

despite the presence of vomiting in about 30% of cases, only 5%
required subsequent hospitalization for intravenous fluid. v . The
remaining 29 patients initially received intravencus fluid and then
were maintained on’ oral fluid. We are presently evaluating a sucrose
containing oral fluid for treatment of rotavirus patients.

oy

Studies of t¥ahshiskionlofnrbtavitus inithexfamidiessandTbaris of
hospital cases are presently in progress. The contrast in the age
distribution of rotavirus and cholera is evident (see table) and
suggests that different factors may be involved in transmission of

- these two diseases.
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Etiology of Diarrhea
Matlab Hospital
All VTS Patients
November 17 - December 27, 1977

* Includes shigellae, salmonellae, NAG, LT/ST enterotoxigenic E. coli by

slide agglutination.
** No. of cases

*¥*Number in parenthesis represents projected annual incidence per 1000

population.

-59.

AGE Rota . Cholera thers* Unknown Total
0=3m LR (7, 4) wwn 0 (0) 2 4 8
4-6m  20(102.3) L1 (5.1) 6 : 17 44
J-9m  50(249.9) | 3 (15.0) 5 41 99
10-12m 40(312.0) 2 (16.0) 2 19 - 63 -
1-2y  123(155.7) 9 (11.4) 11 72 215
2-3y 3(2.7) 8 (7.2) 3 14 28
3-8y 2(2.1) 13 (13.4) " 1 11 27
-5y 1(1.1) 23 (25.0) 1 8 33
> 5y -.0(0) 55 (2.2) 52 68 155

" Totar 241 114 63 254 672



WATER AND SAVITATIOV INTERVENTION (BANGLADESH)

M. Mujibur Rahaman, M.B.B.S. M.Sc. Ph.D
ABSTRACT

Four communities in Teknaf and Shahpuridwip have
been selected as experimental sites to be provided with
a) water derived from handpumps, b) water from handpumps
with water-sealed latrines and sanitary education, c)
latrines only, and d} sanitary education only. Incidences
of diarrhea and dysentery will be used to evaluate the
impact of these intervention measures. Nutritional status
will be measured periodically along with rate of skin
infection and severity of worm load. Control areas will
be the nearly comparable villages without the above. inter-
vention measure.

Diagnosis of the causes of diarrhea and dysentery will
be carried out by bacteriological and virological technigues.
Impact of these intervention measures alone or in combin-
ation should be reflected in the attack rates of diarrhea
and dysentery as well as other—parameters when compared
to those of the control villages.

w60~
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Protocol

Numbor

77-006

77-011

77-029

78-004

78-005

1974
Vaccine
Trial

.

The Sereny Test:

Title

.

1 2

HOST SUSCEPTIBILITY

A Model for
Determining Virulence &
Protection from.Invasive Enteric
Organisms

Immunologic

Local Immune Response in Cholera

Gastric Ac¢id in Enterxic Disease

Pre-test of Cholera Vaccines for® the

1978 Cholera Vaccine Field Trail

L]

Local Immune Response to the Field
Trial Cholera Vaccines

Mass Vaccination with Tetanus Toxoid

Effect of one or two Injections on

Neonatal Mortality

Cholera Vaccine Field Trial

¢

b1

Principal
Investligator

D. Sack

D. Sack

R. Gilman

M. Merson

D. Sack

‘R. Black

M. Merson

Pexiod of Study

July 77 - May 7&

May 77 - May 79

Sept 77 - May 72

Jan 78 - nppr 72

Jan 78 - Jan 7%

May 78 - Jun 50

TeadTin
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. THE SERENY TEST: A MODEL FOR DETERMINING VIRULENCE AND :
IMMUNOLOGIC PROTECTION FROM INVASIVE ENTERIC ORGCANISMS b

David A. Sack, M.D.
'ABSTRACT

In this study we intend to compare the virulence as : ;
measured by the ED 50 in a sereny test of fifteen selected '
isclates of shigella and three isolates of invasive E. coll.
In addition, we plan to determine the protection induced by
one infection against a subsequent challenge with either
a hemologous strain or heterologous invasive strain in .
bacteria. This study will help to elucidate one factor in
the virulence of invasive enteric infections and further
would explore the possibility of cross protection between
shigella infections and E. coli infections.

-
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PROGRESS REPORT

The dose response curve has been determined for
four invasive strains of bacteria (S. dys I 57053, S. flex
58127, S. sonnei 19882 and invasive E. coli 025:H-).
Using five fold dilutions and inoculating one eye of five
guinea pigs per group, the ED_. results were rcmarkably
similar among the strains teségd (being approximately

100 /eye).  The duration until conjunctivitis varied with
" rthe ingeulum;  however, no quinea pig bewame posltive

later than four days post inoculation. Of interect,
hcwever, was a marked difference in the duration of clinical

conjunctivitls being > 14 in S. flex and seven to ten days
"in the other three strains.

In .limited reinoculation experiments using S. dys I,
homologous protection is not complete since many eyes
previously infected, again developed conjunctivitis with

crelnoculation.

Some serendipitous observationsmade during this  study

‘are that stools from patients with dysentery may give a

positive sereny test; however, the reaction is delayed

from ten to thirty days. This delayed positive reaction

may occur with a stool which contains either Shigellae or

éven ameba and-“thé Pathbgdhsiichhtithén beéirEcovereds frdme

the positive eye of the guinea pig. This has only been

seen to occur with guinea pigs deprived of Vitamin A and
Vitamin C, -but not in healthy guinea pigs. These serendipitous
observatlons represent very few animals in an uncontrolled

dietary regimen,—however, so follow-up studies are needed.

<63~
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LOCAL IMMUNE RESPONSE IN CHOLERA

David A, Sack, M.D.

ABSTRACT

Using several assays of immunologic. func¢tion, reccntly
adapted for use with cholera, we plan to guantiltate the local
intestinal as well as systemic immune response to cholera in
humans. Acquired immunity to cholera is one of the defense
mechanisms against reinfection with V. cholerae, and both
local intestinal immunity (IgA) and systemic immunity arc
likely stimulated by the disease. While rises in serum anti-
bacterial and antitoxic are well documented following the-
disease, the local immune response, which may be more
important in protection, is less well understood. Various
cholera vaccines have been developed for human use;  howevoer,
the best and longest lasting protection is afforded by &
previous episode of the disease, which gives excellent
protection for at least one year. Documentation and quant-
itation of the local immune response to cholera would seenm
crucial to the evaluation of new cholera vaccines, especiali,
if they are to be administered locally. Since antitoxic
and antibacterial immunity may act synergistically, both
types of antibodies would need to be measured. ‘Assays

. which will be used include the following: Antitoxin -

“ ‘heutralization, hemagglutination, enzyme-linked ijimmuno-

absorbent (or radio immune assay) hemolytic plagque assay,

“~and fluorescent antibody: Antibacterial-vibriocidal,

‘enzyme-linked: immuroabsarbenttiandinvibrdoclytic plaguet
assay. The assays will be done using the following clinicail
specimens: serum, peripheral lymphocytes, duodenal secreticn.

~and breast milk. These studies should form the basis for
" guantitating the local antitoxic and. antibacterial immune

"the response in different population and nutritional groups,

response _in human cholera and provide a basis for comparing

'as well as providing a basis for the evaluation of potential

new cholera vaccines designed to stimulate local immunity.

"= 64-



RETEY . +

PROGRESS REPORT

Ground work has been laid, specimens are being
collected, but no significant data arc avallable for
analysis.

Cy o reptoe

e iz motmuch point in treating individual cases. The
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GASTRIC ACID IN ENTERIC DISEASE

R. Gilman, M.D.

ABSTRACT

. A case control method will be used to evaluate gastric
agid in patients with enteric disease. Adult patients

with cholera,; ameble dysentery, enterotoxigenic B, eeli and
shigellosis (30 in each group) will be compared in their
ability to produce gastric acid after a 50mg betazole

stimulus. They will be studied the morning after admission,

seven days, one month and in a few cases three months afterx
hospital admission., Gastric levels will also be determined.
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PROGRESS REPORT

Patients with cholera, amebiasis, toxigenic E.coli
and acute shigellosis had gastric acid studies performed.

The major deficiency in acid production has been

found in patients with acute cholera. Nine of 32 of these
patients were hypochloric (less than 5 mEq/hour). Patients
with cholera tended to increase their mEq/hour one month
after disecage. Hyggchloric cholera patients appear to have
a varlable response one month after recovery. Two patlents
stayed hypochloric while three others were able to increase
their acid output to over five mEq/hour. These patients
tended to be older and often less well-nourished than the

cholera patients. One of six patients with E.coli toxigenic

diarrhea failed to produce over 5 mEg/hour after either
histalog or pentagastrin stimulation.

Sequential studies of gastric acid production in mal-
nourished children have also been performed. Nearly half
the children studied did not decrease their pH below 2.5.
In addition, lack of gastric stimulation was also supported
by their inability to clear bacteria from the stomach after
1.0mg/kg of histalog.

Hypochlorhydria persists in most children well after
recovery in weight has occurred. LIRS

At

care g rotRuch point in treating individudl cases.  The
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- PRE-TEST OF CHOLERA VACCINES FOR THE
1978 CHOLERA VACCINE FIELD TRIAL

Michael H. Merscn, M.D.

ABSTRACT

Three new cholera vaccine products manufactured by
Wellcome Foundation, London, will be field tested to confirm
their safety and determine theilr immunogenicity in approx-

“~imately 1,030 Bangladeshis living—in—the CRL Vaccine Trial

- Surveillance (VTS) area. These Vvaccines are: (1) an aluminum
hydroxide adjuvanted, formalin-treated cholera-toxoid; (2)
an aluminum hydroxide adjuvanted cholera whole cell vaccine,.
and (3) a vaccine containing both the toxoid and whole cell
vaccine. Tetanus toxeoid will be administered as a placebo
vaccine. All vaccineeswill receive two 0.5 ml injections
of one of the cholera vaccines or of tetanus toxold at six
week intervals. Physicians will! examine each vaccinee on the
day of inoculation, for four days following, and fourteen
days after each injection. Fingertip blood specimens will
be obtainaed on the day of ench inoculation and twe weeks
after for detormination of vibreloctfdal and antitoxin rasponses
tw the vaceines. L the cholera voacclknes ure found to be
safe, a large scale field trial will be conducted with the
vaccines prior to the fall 1978 cholera season.

-
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] Pre-test of cholera vaccines for the 1978 Cholera
Vaccine Field Trial started on January 23, 1978.
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LOCAL IMMUNE RESPONSE TO THE FIELD TRIAL CHOLERA VACCINE

David A. Sack, M.D.

" ABSTRACT

This study is planned to determine the effect of the
field trial cholera vaccines on the local antitoxic immune
system. The study will be divided into two sections. Part
"A" will be an assessment of antitoxin titers in breast
milk samples of lactating women receiving the vaccines.

Part "B" will be an assessment of antitoxic immunity in
blood, saliva and intestinal washings from a group of healthy
volunteers in Dacca who receive the vaccine in an identical
mannexr. It is hoped that these studies will help explain

the results observed in the vaccine field trial and will help
in understanding the basic mechanism of the local immune
system in relation to cholera.

-70-
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New protocol. Work will start in the immediate future.

W



MASS VACCINATION WITH TETANUS TOXOID -
EFFECT OF ONE OR TWO INJECTIONS ON NEONATAL MORTALITY

)

R.E. Black, M.D.

Preliminary data for protocol preparation

During the 1974 cholera toxoid field trial, children

- age 1-14 vears and adult women were randomly assigned to

recaive cholera toxoid or 0.5 ml tetanus and diphtheria
toxodds (aluminum phosphate absorbed, for adull use) by

Jel injection. Subsecquent birth cohorts from women vaccinated
with one or two injections of either preparations are being
"analyzed to determine the effect of tetanus toxoid on neonatail
mortality. In all groups (cholera toxoid 1 or 2 injections,
tetanus toxold 2 injections, and tetanus toxoid 1 -injection)
the neonatal mortality has decreased since 1974-~75. However,
this decrease has been most marked in the groups given tetanus
toxoid (Table 1). T '

Since deaths from neonatal predominantly occur from the

" fourth to the fourteenth day of life, mortality from this time
period is being analyzed separately (Table 2). It appears trat
2 injections of tetanus toxoid given to non-pregnant women

are highly protective against neonatal tetanus for at leas:
18-24 months after vaccination. One injection of tetanus ToxXCc1La
appears to have been as protective as 2 injections for 6~18 rort: -
after vaccination; however, this effect is not apparent 18- .
months after vaccination.

T
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Table 1

Neonatal Mortality by Mother's Vaccine Status in Four Birth Cohorts
from the Matlab Field Surveillance Area, October 1974 - September 1976.

Vaccine* Status of Mother

Birth Cohort Cholera toxoid Tetanus toxoid Tetanus toxoid
(1 or 2 injections) - (2 injections) {1 injection)
October 74 - March 75 79.4**(22/27?) 125 (11/88) 71.9 (12/187)
April 75 - September 75 . 86.5 (64/740) 39.9 (18/451)  40.0 (11/275)
QOctober 75 - March 76 53.7 (49/912), 47.2 (28/593) -30.9 (8/259)

April 76 - September 706 55.6 (70/1260) 27.2 (24/882) 66.5 (22/331]

*  Given August - September 19574,
** Per 1000 Live Births.

" -73-



Tahle 2 . !
Mortality at 4-14 days of age by Mother'g [Vaccination Status in Four
Blrth Cohorts from the Matlab Field |Surveillance Area.
October 1974 - Septenbicr 1976,

e
e
Vaccing* Status of Mother
Cholera toxoid Tctanus toxoid Tetanns_ toxoeid
Birth Colort (1 or 2 injections) (£ injections) “(iinjection)
October 74 - March 75* 26.1**(7/268) 0 (0/82) 37.0 (6/162)
(pregnant women)
April 75 - Séptember 75 '46.2 (35/758) 9.1 (4/440) 7.5 {2/267)
(non-pregnant- women)
- e
Qctober 75 - March 76 19.1 (17/889) 7.0 (4/573) 7.9 (2/259)
nen-pregnant women) -
~April W16 -~ September 76 28.4 (35/1231) 3.5 (3.866) 24.9 (B/321)

(non—pfgénant women)

* Given August -- September 1974

** per 1000 children surviving to age 4 days.
I
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CHOLERA VACCINE FIELD TRIAL

Michael H. Merson, M.D.

ABSTRACT

Prior to the 1978 fall cholera season, all adult, non-

pregnant women and children aged 1-14 living in the Matlab
“VTS area will be given in a double blind manner two intra-
muscular 0.5 ml injections six weeks apart of one of four
Vaccine preparations: a formalin treated cholera toxoid
(TOX), a cholera whole cell vaccine made with inactivated
Inaba and Ogawa organisms (WCV), a mixture containing the
toxoid and whole cell vaccine {(TOX-WCV), -or tetanus toxoid
(placebo). All four preparations will be adjuvanted with
“aluminum hydroxide. - All products will be safely tested in
.a small population (ca. 1000) prior to the major field
trial. The efficacy of the three cholera vaccinecs in
prevening cholera and/or decreaslng the severity of illness
will be compared by counting cholera cases who are treated
.at the Matlab Hospital or are identified durinyg intensive
stool culture and serology studies in cholera infected baris.
The protective cffect of the toxold against didsease caused
by heat-labile (LT) enterotoxin-producing Escherchia coli
will be determined by stool culture of diarrhea cases
visiting the Matlab hospital. Serosurveys will be done
over a one-year period to determine the duration of serum
vibriocidal and antitoxin responses to the three cholera
vaccines tested: '

NS VA I

.

e is Totmuch point in treating Individuel cases.,  The

'-75-




‘2rotocol
Numbor

77}@03f¥.
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Planned

Planncd

Complete

Foiagin., . i

DIARRHEA THERAPY

Title

.Single Dose Doxycycline for Cholera

.

"A Clinical Trial of Trimethoprim g

Sulphamethoxazole (Bactrim) in the
Treatment of Shigellosis

“,

Sucrose vs Glucose Electrolyte Oral
Solution ~ in the diarrhea’ of infants

Lobon-Gur (Common salt + Brown Sugar)
Oral rehydration soluticn in the -
diarrhea of adults.

Studies on Hypoglyc;bie in Diarrhea

. i '
Single’/pse Ampicillin in Shigeliosis

~76-

Principal
Investigator

D. Sack

Md. Yunus

D. Sack

R. Islam

A.X.M.J. Alam
R. Islam

R. Gilman

Pericd of Study

Mar 77 - Qct 77

Oct 76 = July 7&

.Euly 77 = Dac ¢

Feb 78 - Mac "%
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- SINGLE /DOSE DOXYCYCLINE FOR CHOLERA

David A. Sack, M.D.
Sirajul Islam, M.B.B.S.
Hassan Rabbkani, M.B.B.S.

Asma Islam, M.B.B.S.

ABSTRACT

Sixty patients will be studied in a randomized, unblinded,

antibiotic trial for the treatment of cholera comparing
single dose doxycycline (4 mg/kg) with multiple dose
doxycycline (2 mg/kg/dose, daily for 4 days). Multiple
dose doxycycline has previously been found equal in
effectiveness with tetracycline. Patients will be
compared with respect to duration of diarrhea, duration
of positive stool culture for vibrio, volume of I.V.
fluid used and volume of diarrheal stool. If effective,
single dose doxycycline would further simplify and lower
the cost of the treatment of cholera. -
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A 'CLINICAL TRIAL OF TRIMETHOPRIM + SULPHAMETHOXAZOLE
(BACTRIM) IN THE TREATMENT OF SHIGELLOSIS

br. Md. Yunus
ABSTRACT

Various strains of shigella SP. are developing resistant
.to all useful antibiotics including Ampicillin. So,
proven alternative antibiotie should be defined and

'uhvailablo when ampicillin resistance is being noted. The

“purposc of this study is to determine the clinical and

* bacteriological effectiveness of Bactrim against

. sHigellosis in comparison to ampicillin. The drugs will
be compared both clinically and bacteriologically in

200 confirmed shigella bases. Case selection will be done
by a preset random selection. 111 subjects clinically
suggestive of shigella dysentery of all age and sex except
children below 3 months of age and pregnant women, will

be required for the trial. There is possibilities of

some potential risks mainly of physical nature due to
adverse reaction of the drug and therapeutic failure.

But the likelihood of such risk is very minimum and is

not severe. If any signs of advérse reaction develop or
therapeutic failure is suspected, the drug will be stopped
at once and an alternative drug will be prescribed. A
"signed informed consent statement from the subject or from
‘the parents or the authorised legal guardian, if the

" subject is minor, will be obtained. If the drug is

found effective, the individual subject will be benefitec

"% . by being cured from the disease in particular and the

‘society in general having a proven alternative effective
drug for the disease. The study requires the use of blood,
‘“irine, stool etc.
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From the data so far available it can be said that the
combination of Trimethoprim and Sulphamethoxazole
(Bactrim) is effective in shigellosis because all the

patients under trial in beth the groups were cured without

any clinical or bacteriological failure. But it is not
the time to comment anything where Bactrim is equally
effective or superior or less effective than ampicillin
since the number of cases so far completed is few. All
the strains of shigella isolated are sensitive to Bactrim

- 'though one shigella flex is resistant to amplcillin.

Ampicillin resistant flex strain is probably new in
Bangladesh.

~80~
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SUCROSE ELECTROLYTE SOLUTION IN CHILDREN WITH
SEVERE WATERY DIARRHEA. RESULTS OF A DOUBLE BLIND
COMPARISON WITH GILUCQOSE ELECTROLYTE SOLUTION

'f;?.{f' _ David A. Sack, M.D. _

ABSTRACT

. We plan a double blind trial to compare the effective-
" ness of an oral glucose electrolyte solution (WHO formula)

- with sucrose electrolyte solution in the hydration of infants
“ with cholera, rotavirus, E. coli and other severe watery

dlarrheal diseases in Bangladesih.. Approximately 100 patients

.“_gw;th cholera, 100 patients with rotavirus and 100-200

7 patients with other watery diarrheal diseases, with ages
Z”QTbetween three months and four years will be admitted into the
'ﬁ~study Because of the seasonal nature of many of the diarrhea.
Jﬁfdlseases, most of the cholera cases will be selected durinc the
' -cholera seascon {(October, November) and most of the other casecs

. Will be selected during January, February and March. The

- bprlmary determinant of failure of a treatment will bhe the nae-

',ﬂgto begin {(or resume) I.V. hydration; however, other factors

_'ﬁsuéh as absorption of sugars. and patient's acceptance of
{therapy will also be examined.

+
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PROGRESS REPORT

7 - 111 children aged three months to four years with acute
dehydratlng watery diarrhea were included in a study to
determlne the efficacy of sucrose electrolyte solution in
rehydratlon and maintenance hydration. Patients with >10%
dehydratlon were initially given 70% of their requirements
by the intravenous and were scheduled to receive the balance

]g_ﬁof rchydration and all maintenance fluids by the oral route.

Patients with 7.3? dehydration were scheduled to reccive only

coral therapy. PFallure was defined as the need for unscheduled
Aintravenous fluids. 102 children had cholera. The groups were
" "well matched according to diagnosis, degree of dehydration,
. duration of illness prior to hospitalization, admission Sp.c¢r.
' -and CO, levels.

The clinical success rates are shown in Table 1. None

" . _of the differences are statistically significant,.

. ~82-
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Table l

Clinical Success Rates

- wa e v

Sucrose Glucose
Qverall success rate 40/55 (73%) 43/56 (77%)
Success in patients with
>10% dehydration 28/41 (68%) 35/48 (73%)
Success in patients with
"7.5% dehydration 12/14 (86%) 8/8 (100%)

Success in patients with

. cholera 39/53 (74%) 36/49 (73%)
The purging rates did not vary with the two treatment

groups, however, patients who failed had a purging rate

Japproximately twice that of the patients who succeeded as

shown in Table 2.

Table 2
Mean Intake and Output Measurements
in Patients who Succeeded or Failed

Sucrose Glucose
Succeeded Failed Succeeded Failed

Total diarrheal

paraglng 190.(+25) %  "320(+41) 182 (-+23) ENRINE I
Purging during worst '

eight hours 65(+6) 120(+18) 64(+6) 120 (415"
Vomiting during worst -

-eight hours 7.3(+3) 21(+8) 3.9(+1.5) 8.0{+4.E.
Total Intake of Oral - - -

FPluid 337(+32)

245(+32) 343(+31) 305757,

Intake of Qral Fluid
during first eight -
hours 90(+46) 85(+12) 89(+6) 76 (£9)

*ml/kg (+SE)

During the study, one patient admitted with severe
dehydration from cholera died. The child who was taking sucros
solution died of hypoglycemia, with convulsions and asplratlon
but did not die from dehydration. No patients failed on either
oral fluid from malabsorptlon of cabohydrate.

The study has shown that sucrose solution can be used
effectlvely in hydration of children in conjunction with intra-
. vénous fluids. The death which occurred re-emphasizes the need
. ¥o guard agalnst.hypoglycemla in children with cholera

e e o TR J————
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SUCROSE ELECTROLYTE SOLUTION IN ADULTS WITH
S SEVERE WATERY DIARRHEA. RESULTS OF A DOUBLE BLIND
A COMPARISON WITH GLUCOSE ELECTROLYTE SOLUTION

o ‘Sirajul Tslam, M.B.B.§.
ABSTRACT

, Wo plan a double blind trial to cowpare the effoctive-
Lcjncss of an oral glucose e1ectrolyte solution (WHO formula)

'1{‘w1Lh sucrose electrolyte scolution in the hydration of adults

“with cholera, E. coli and other severe watery diarrheal

*.a:diseases in Bangladesh. Approximately 150 patients with

watery diarrheal diseases, with ages between sixteen years
‘and. fifty years will be admitted into the study. The primary
determinant of failure of a treatment will be the need to
begin (or resume) I.V. hydration; however, other factors
such as absorption of sugars and patient's acceptance of
therapy will also be examined.

 _84-
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PROGRESS REPORT

148 adult male patients with acute watery diarrhea
including cholera, with > 7.5% dehydration, were included
in a study to determine the efficacy of sucrose electrolyte
oral solution in rehydration and maintenance hydration.
Patients with sever (>10%) dehydration were initially given
70% of their reguirements by intravenous route to reverse
‘shock. Persons with moderate (=7.5%) dehydration were
scheduled to receive only oral therapy. Failure was defined
as the need to give unscheduled intravenous therapy. 75
.patients received sucrose solution, 73 received glucose
solution in a randomized double blind manner. Bacterial
.etiologies are listed in Table 1. The groups were well
matched for age, weight admission dehydration, specific
‘gravity and COj. >

"Table 1

 Sucrose solutidn n=75 Glucose solution n=73

V. cholerae 36 ) 43

ETEC 20 14 -
Shigellae 2 (1 with ETEC) 2 (2 with ETEC)
NCV . 3 (1 with ETEC) 0

Salmonellae i 0

Unknown 15 . 16

\ TPE -
.85-
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The c¢linical success rates showed no signiflcant
difference between the two groups as shown on Table 2.

Table 2
Success of oral therapy in adults
receiving either sucrose or glucose electrolyte
solution

Sucrose solution Gluccse

Overall success rate 56/75 {75%)
Success rate for severely
dohydratad patients 38/5L (75%)
Success rate for moderately ‘
dehydrated patients 18/24 (75%)
Success rate for patients :
with cholera 22/36 (61l%)

61/73
36 /45
25/28

30/43

solution!
(84%)
{86%)
{89%)

(70%)

Failure of oral therapy occurred in two ways; either the
patients failed to become rehydrated (this was usually due to
cxeessive vomiting) or the patients failed to maintain hydration
(this was usually duc to excessive purging, >100ml/kg/8hr period).
Failures were usually in patients with cholera (26/31 failures

_had .cholera).

There was no evidence that sucrose increased the purging
rate when compared to glucose. The -solutions were equally
well tolerated. Neither electrolyte imbalance, nor abnormal-
ities of serum glucose were seen in either group. One patient
"was. documented to malabsorb sucrose, but did not become

-dehydrated with the excess purging.

. This study has shown that sucrose electrolyte oral soluation
can be used effectively in most cases of severe diarrhea in

agults, but that both must be used in conjunction with

therapy when appropriate to treat patients with severe
dehydratlng diarrhea. |
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LOBON-GUR (COMMON SALT + BROWN SUGHAR)
ORAL REHYDRATION SOLUTION IN THE DIARRHEA OF ADULTS

DPr. R. Islam
ABSTRACT

A clinical trial to observe the effectiveness of an
oral solution containing only common salt and Brown
sugar without added bicarbonate/citrate or potassium
chloride, is planned on adult diarrhea patients with
mild to moderate dehydration of any etioclogy.
Approximately 50 patients with mild to moderate
dehydration (Plasma sp. gravity less than 1032) will
be taken for the study. Failure will be considered
when the solution will fail to correct initial
dehydration or maintain hydration or electrolute
imbalance at any time of the study and these patients
will be treated with the indicated standard intra-
venous and/or oral replacement solutions.

=87-
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PRDGEESS REPORT

”

This protocol is in the review process at present
and will start as soon as it is approved.
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STUDIES ON HYPOGLYCEMIA IN DIARRHEA

A.K.M,J. Alam, M.B.B.S.
R. Islam, M.B.B.S.

ABSTRACT

Patients with clinically symptomatic hypoglycemia have

- been identified. Descriptive information has been

. gathered. It is a common complication of diarrhea in
children and requires treatment. One group of patients
has been found to be distinct. These have ecaten a leocal
plant (Ghagra). This plant produces a malignant form

of hypoglucemia with a high mortality. It is seasonal
occurring in the fall as the water recedes.

No protocol has been prepared as yet for further

-, studies on specific hypotheses.
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SINGLE DOSE AMPICILLIN IN SHIGELLOSIS

Robert H. Gilman, M.D.
Hassan Rabbani, MBBS

ABSTRACT ' _ i

At present there is evidence that prolonged therapy
with high doses does not appear to change the course of

.“ﬁshigellosis. A single case of ampicillin may well he

. sufficient to produce clinical cure in most cases of
« gliiga and £ kexneri dysentery. This protocol examines this
possibility.

In this study a single dose régimen will be compared

l:-with the standard 100 mg/kg ampicillin dose given four
. times daily for five days. Safety guards provided are

treatment with. a standard regime if cultures are positive
_.-Tor more than three days or intravenous therapy if abdominal
‘. distension occurs. Relapses will also be treated using the
standard regime. Benefits are mainly to society but for

the individual include the possibility of a lower rate of
side effects than with the standard regimen. TForty patients

in each age group with positive isolates for shiga bacillus
will be studied.

_ Children will be used in this study since this is the
“primary group towards which such therapy should be directed.

.- 90-. e i e
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I PROGRESS REPORT

; A randomized, non-blind comparative study comparing
a large single dose of ampicillin with a 5 day divided dose

'g‘sdheddlé for the treatment of shigella dysentery has been
.‘performed. Of 129 patients, 91 patients were considered
.. ’eéligible for study. ' ..

- There were 50 adults, 26 received a single dose and 24
the :multiple dose schedule. There were 41 children, 23
:ebe;ved the single dose therapy and 18 who received the
-multiple dose therapy. Single dose therapy was 100ug/kg per
day .divided into four egual doses given for five days. The
grdups were homogeneous except that more children in the
mﬂltlple dose group had fever on admission.

!“ﬂ . Both children and adults had a satisfactory response
RS a single large dose of ampicillin compared to patients
‘treated routinely. There was, however, a larger number of

;ﬂ'shlgella isolations after treatment in patients who had
A received a singleiddse of ampicillin.

e ; Studles of ampicillin-resistance in fecal coliforms in
s;ngle and multiple dose groups showed:lgss resistance in

”’ﬁ the”single dose group on day four and seven after admission

to hospltal Within one week of stopping antibiotic, both

groups had predominantly ampici}lin sensitive fecal coliforms.

. -91-
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 HEPURT TO THE TECHNICAL «EVIEwW COGMMITTEE -
. FERRUARY 6 - 14, 1978,

ST CUTREACH PROGRAHM

- . The outreach program will be ICHR's effort to share
.+ ' "research products or recommendations with the world in generzl
’ and the developing world in particular, specially in the

...Bangladesh context, The Laboratory has committed $60,000 for
fuﬁ:; ThlS year. for outreach activities. The outreach will consist
- (1) lralnlng,_(Z) Extension and (3) Communications.

-{NfﬂdeCTIGN

o . The existing International Agriculturai Research Centesr
-.huve,aeoﬂ proposed as a model for the ICHR, A quote from a

1aport by Bc Dengtsson for the Swedish Ageacy for Research
' Ccaparutlcn with developing countries (1947 —page S57) is

s "... If the national research basis is weak, further

“investments to and expansion of internaticnal agricultur
_;'research - at the expense of national systems - may not
- .. "serve to develop research capacity in thircd world countr:e
'-n:'.fﬂibher, support to international research systcas may do./y
' ., the build up of national capacity, contributing to the
" emigration of researchers and distorting natiaenal
iﬁyestmeht ee .

The most important resson for an ocutreach program 3.
the attenpt to deal with this problem, No one would questicn
“that research capacity in Bangladesh, South Asia and in the Scuth
East Asia region needs to be strengthened. It is gquite likely
CthRAt uriless active efforts are made by the ICHR to strengthen

thx" capacity, tho net cffect of the new center will be

- 'detrimental to Bangladesh and to the region. SOt

nlf_wﬁg ~ There are other considerztions, however, which are
.almost B8 impeortant: - : :

':@ﬂ;f'elevance of research:  Research copnducted in isolation from

v T actual prowTHmEC{ D%&%glﬁ1%Paﬁ§Eh*G%b”dﬂ3%édm6%t inportant

.. ";..contributions of the Cholera Laboratory up to now hzave ccre
directly out of & program deasling with a specific croblem -
fﬂffﬁhé intravenous and oral fluid treatment of cholera.

2y Human subjects: Most cof the resesrch conducted by the
st wlabiratory will involve human subjects. It is not possibie

/2,
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'1;j,w1th0ut ctlear evidence that the subjects of the research

' xﬂi;'jcllvcrv of technology: The taboratory must accept some

.”prnnttﬁal experience, research work leading to Masters and Ph.D.
. dégrees and post doctoral research,

JF'-‘f- - The Cholera Hesearch Laboratory has certain unique
(.advantages to offer for training in certain areas both in a
;Bawgladeqh context and in the context of develcping countries

etata. . n. 2

-

to conduct thig kind of resenrch in a foroign country

i

- v

- benefit from it.

i

k_qupanlbllltJ for the way in which technological advances
. 'produced are utilized and for the consequencesz of this
“utlllzatlon.

,-u.

~
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Training will include coursos, lectures, demonstraiions,

P

in general and South end South East &sia in particular, Meximun

benefit for the cost would be Tor Bangladeshis with the amount
'qu benefit decreasing with increasing distances because of ‘trave:
. ;costg. It is propecsed that training efforts will be equally
“5?d1V1ued with one third for Bangladesh, cne third for other

dEVE$DplnP countries and the last third to the developed

Vlcaumtr;aa. CRL funds will only be used for develoning countries,

-w;th'rlfty percent for Bangladesh and fifty percent for develoco- ¢

f;nc-CQuntr es, Trainees from developed countries will be
'nexpectcd to independently raise all the cosis of training ct

TIERL, :;nqlu“;ng overnead., However, some trainees will be

;polluboratlon with an institution in Bangladesh or an inst:

gachmmodated en an exchangs basis,

Truining efforts, wherever approprlatﬁ, will bpe in
14'.«..'{].-.:'.
im the develcping countries. Augmentation of local training

‘pragrams in Bangladesh will be given a high priozity.

The Laboratory in the past hos conducted training of

fnvdrfuuﬂ kinds on an ad-hoc basis, which has included training
‘lof :hedical students, interns, doctors, and on an oceasional

Basis-fellaws sent by VHO or other institutions. It has alse

”%re1ned for various technidcal abilities, techniciang from other
‘1nst1tLtlons in the fields of pathology, clinical bicchemistry

anr1 nlcrublolagy. There have been students from ebroad whe hac

-;done ‘their thesis work for their Ph.D. degree. The lLaboratery

“hes; alad accepted National Science and Techneclogy fellows from

f;BSn adesh for training in apprepriate fields for thElI career
’ ;devPlopment In addition there has been some degree cf training

-

Tor nurses and field workers and in-service training in the

.flcld of biochemistry and laborastory technology.

L | | VAR
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Training will be imparted in the following areas where
the Laboratory has unigue fzeilities and personnel:- : !

'""!A; .Clinical ¥Work

CRL bhas been the pioneer in formulation-of the Intra-
‘venous Fluid and oral therapy, One hundred and %ten thousand
patlemts viere treated for diarrhesl disease at the Matlab anra
-Dac LA, ho pitals in 1977, All developing countries are encouraged
. yﬂba usa this resocurce for the improvement of diarrbheal diseczse
ﬁ;;f;qge;ggy in locezl institutions

B

— e

B : - Training should not hbe rcst icted to physicians, and f
'ﬂruuld.lncludc' "

_'"grdlnlnq of nursesa and paramedical personnel (health '
":auxllllarleq) in the management of diarrheal diseasecs;

- 2.4 Tralnln of indigenous practitioners, from Dacca anc Matlab, i
B "partlcularl\, :
A.?;;Td:{iTIﬂlanﬂ of familics of hospitel patients to give ora:
~ 7t tRerapy for diarrheal disszses.
q*:%B'I Field Work .

. {;-~‘f; CRL has two field oreas where demegraphic surveillic-
uflj: wWbrk. is ongaing. WQuite a number of epidemiolegical studies pPowe
© . ’been carried out. There is & dataz bank where the data frcam the
.field is stored and handled by the Statistical Branch at CRL,
:Thcse are unique facilities oz training in the following are

m

-Ed'?1. The epideminlogy of diarrheal diseases;
SV 2 llle Surveillonae
Fﬁ. Statistical methods and dats handling.

N Laboratory Work

) There 2re several training institutions in Bangladesh
"+ - where various aspects of Laboratory work is taught. In
' collaboraticn u1th these institutions, CRL cam trainm in
Tpgrtycular areas where practicazl training has not been
]Dartlcular;y surong 6r is absent, In the past the Leboratory
. ‘has provided training to students from the Paramedical Institute,
: ztha Armed Forces Institute of Pathology, Dacca University, Dacea
'KﬂLd"ca1 Lollege, the Atomic Energy Center, and o individuals
':.gsslgnea by WHG.

Courses im the folldwing areas can now be offered:

_;Ehterlc HBzctericlogy and Immunclogy;
13.2;.ft11n1cal Blnchenlstry, C -

3, ;Ciln’:al Pathology;

-Tfﬁ ﬁ; %;ﬁedlng end Care of Anlma¢5 fer medical research;

'BL-.Elemengary Leboratory Technology and Lavoratpry Safety;

" .74,
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EGFQ;V fnny dinstitutions in the developing countrice nuffor from
Lowi-lack of preventive mointenance servieces for medical ox i

~wother scientific equipment. CRL has unique facilitics for lt

.. . treining in repsir ond maintchance of particular eguipments, '1[

g .-:‘_..:‘ .. et -l'- ;'

T, It is expectod that most of the trazining programs will )
.

be in collaboratien with other institutions at home and abroac.

:,.D. filegeaxch Fellowships

. "ﬁﬁ; Frllowships will be offered by the CLholera Recearch
Laboratory and the British Council. It is hoped that YWHO and
”aﬁ¢£ﬁet5;ntarested organisaticng from the devocloping countriec cw

tbqnd%Melnped countries will also provide fellowships., Training
'Qpnfﬁnyﬁxchange basis between CRL and any other institution tirat

by

-

: ﬁafu;lézﬁgthin the framework of the objectives of the Laboratoury
Teo"willlhe possible.  The CAL fellowships could 'be divided into
- BEvdra}l grades:

R

Bl R AT, N L

R k}é'doctcral fellewships for medical graduates and for ron-
':V’Jﬁqdical graduates. Since MBBS courses take one year lo=z ur
. in. cémparison to the M.Sc. dgegree, M2BS f=llowships snoo .-
be.rated 2 little higher than the M.S5c. fellowship., These
i . fellows could work for career gevelopment in various resea..
st arann in CRL or they could utilize theiv resoareh work +
':_- .'piuducm 2 thosis for the next higher degree in the Instso. ..
v .° . of “Post-Graduate Medicine or in any University in Bangladesh
Pl d;‘elsawhere. Arrangements for accreditaticon with
.’ affillisted universitics will have to be made. Coordination
Pt committees between institutions will be needed and it may
be desirable to set Up @ multilateral coordinating committi. e«
. in which one member from each of the colleborating
"institutions will be represented, *

. 2. CRL will alsa offer fellowships for post doctoral candidztes
~ " ME.already have one pcst doctoral fellow frem a developed
"gﬁyntry. We plan to have post doctoral fellowships for
“rpersons from within Bangladesh and from the devaloping
‘lbéhntries. :

L EXTENSTON
."-}', . Anocther major categery of ocutreach for the ICHE will
;be*health service delivery (preventive and curative) in oreas
"JwaHicH'ére a particulzy interaest of the ICHR., The Laboratery has
'§h5obligation to try to develop praciical recommendations far +t..
.crwprevention and treatment of the diseases under study. This
., .g=n't be done in isclation from active efforts to carry out thecw
'-lﬁecomhendations. It will noét be possible for us to provide

“*: Membership to this committee could aiso

+ .-+ :be basad on disciplines instead of institutions. <. /5.
H -
. G | | -99-
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might b2 desirable to publich a qguarterly journnl of the
International Health Researxch Center which will present fthe
results of new research and also present cextoin information
available to the Laboratory that is useful to oither scierpntiets

~ such as the sensitivity of bacteria encountered in the various
reqgiens in which the Laboralory is wozking "and -ithe dBFDD-nPth
date generated fror Matl:z:b and other crean,

Follow-up of incivicdals and evalucticon of all frainiag

s . Pxteasion werk wmust be arn invegral port of the progoer, &

ectory of treined pecple will he kent and the translaticn of

their newly learned skills from CRL to the community and corntoy
concerned will be evalustsd, - : '



Protocol
Number

17-QL0

77~-030

7T-0%6
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*lanned

*lanned
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NUTRITION .

-

Title

lactose Malabsorption in Bangladeshi
Villagers as Determined by Breath
Hdydxcgen Testing

Gastric. Acid in Protein Calorie
Malnutrition

Nutriticnal Conseguences of Jow DLose
Whole Milk dictary Supplements given
to Lactese-Malabsorbing Chiidren,

Studies in Nutrition & Lactation

Classification of Energv~Protein
HMalnutrition by Anthrepometry and
its Usefulness in Prognosticating
Subsequent Morbidity and Mortality

Quantitation ofC(fAntitrypsin
Lo detect the gastrointestinal
protein loss in diarrhcea and
dysentery '

~-102-

T MR S TR, O A By PSR rgmane et

Principal
Investigator Periocd of Study
X. Brown July 77 - Jon 7&

"R. Gilman

XK. Brown

‘K. Brown

AKX M.E,
Chowdhury

L.C. Chen

M.A. Wahed

* = rEbT T W,

Cct 77 - Mar 78

+

Sept 77 - Mar 78

-

Jan 78° - hpr 78

-

Feb 78 - Aug 78

- - ey



BT LT R R i)

v

LACTOSE MALABSORPTION IN EANGLADESHI VILLAGERS
AS DETERMINED.BY HYDROGEN BREATH TESTING

Kenneth H. Brown, M.D.

ABSTRACT

The recently developed technique of hydrogen breath
tasting will be used to detcriine the prevalence of

. lactose malabsorption among Bangladeshi villagers. The

results will be related to the sub jects! age, nutritional
status, and history .of recent diarrhea. ™= .l L

L.
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PROGRESS REPQORT

1. A validation study in which results of breath hydrogen
testing for lactose malabsorption and glucose-galactose mal-
absorption were compared to standard tolerance tests of
absorption (i.e. blood glucose rise following oral ingestion)
has been carried out in sixty Bangladeshi and expatriate
children and adults. The tests show agreement in approximately
eignty percent of the subjects. In most instances of non-
agreenent, the BHT indicatad malabsorption, but the LT

showed normal glucose risa., In half of +hese casas the
subjects experienced symotoms of - lactose irtclerance. Thus,
the BHT is probably more sensitive and more specific than the
L '

&b

2. The village study was initiated in September, 1977.
Anthropometric measurements and diarrhea histories were
obtained from approximately 2,000 Matlab villagers who were
then stratified by age, nutriticnal status, and history of
recent diarrhea. -

1

3. ' Breath hydrogen tests have been successfuily completed
in over 200 villagers. The tests were easy to administer
and proved to be an acceptable field technigque, '

4, R2gults of the studies are currently being coded prior
te tabulaticn. Preliminary analysis indicates that most o
the adult population malabsorbs lactose regardless of. N
nutritional status or diarrhea nistory. Children generally
absorb lactose normally until about three years of age, when
they acqure malabsorption. Results of children's absorpticn
studies related to nutritional status and diarrhea history
are not yet available. : ' :
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NUTRITIONAL CONSFQUENCES OF LOW TOSE,
WHOLE MILK DIETARY SUPPLEMENTS
- GIVEN 10 LACTOSE-MALABSORBING (HILDREN

Kennetn H. Brown, M.D.
- ABSTRACT

A study is planned to determine whether dietary
supplements of whole milk '‘given to lactose malabeorbers
will be nutritionally advantageocus. Lactose malabsorbing
and normal, control children will receive a vegetable and
rice diet either alone or with supplements of lactose- -
free or lactose-containing milk during these seguential
balance periods. Calorie, fat and nitrogen balances will
be detérmined; and breath hydrogen tests will be performed

to evaluate dietary carbohydrate  absorption.
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"PROGRESS REPORT

1. Six children - four malabsorbers and two controls -
have completed the study, and an additional six subjects
are currently staying in the metabolic ward at C.N.U.

2, Clinical parameters from the first group of subjects
indicate that lactose malabsorbers successfully +tolerate

the diet including lactose~containing simulated milk, but

they do have mildly’ increased stool weights, decreased
intestinal transit times, and increased breath hydrogen
concentrations. 'Nevertheless, growth rate (i.e. weight
gain) is equally enhanced by the lactose-containing and
lactose-free simulated milk supplement.

3. Analysis of laboratory specimens for nitrogen,
fat, and calorie balances are in progress. ) '
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STUDIES IN ﬁﬁTRITION‘AND LACTATION

N ' K. Brown, M.D.
ABSTRACT

L study is preposed whereby the relationships between
Taternal diet, maternal nutritioral status, breast milk
volume and composition, and infant growth rates will he
examired in a saries of pocr Bangladeshi women. The
rother-infant pairs will be gramined sami-monthlv for s
peried of three to four Monthe post-partum, Maternal
dletary intakes will bhe recorded and anthroposetric:
examinacions of mothers and infants will be performed.
Babies will be weighed hefore and after avery feed for 3
twenty-four hour period in order Lo determine breast milk
consumption. Then milk will be extracted by mechanical
pump for an additional twenty-four hour period, and an
aliquot of the pooled sample will be . saved for nutrient
analysis.  After the infant ig approximately four menths
of age, the effect of maternal diet Supplementation on
milk volume and composition will he determined in a
controlled in~patient'study, '
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. PROGRESS REPORT

1. Studies have been in progress for approximately nine
months and eleven women have completed their in-patient
stay. An additional six women will complete their in-
_patient period in one week.'_

2. Although the study mothers are small by Western
standards (weighing approximately 40 kg), their percentage
expected weights-for~heights are only slightly below
Western standards. Nevertheless, milk consumptions by
infant age are less .than reported in Western countries.
Most infants maintain growth curves parallel to Western T
- norms for only the flrst three months of life.

- 3. Mllk analyses demonstrate markedly reghced fat con—
~centrations, slightly reduced nitrogen concentrations, and

slightly. increased lactose concentrations as compared te
previously published studies of Western mothers. -

4, Seven of eleven mothers demonstrate significant
increases in milk production (and generally stable
concentrations of proximate principles) following maternal

Ldietary supplemcnfatlon with increased calorle and protein.

.,

S,

5.7 Dietary recall data of study mothmla have not. be;n
completely tabulated. Because of marked wvariability in the
early data, weighed intakse studies have also been ilnitiated
in the subjects' homes. ' : L

6. Future studies will attempt to determine whether
independent supplementation of either protein or calories
.alone will also enhance the volume of milk secretion.

.y
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QUANTITATION OF OCT’ANTITRYPSIN TO DETECT
THE GASTROINTESTINAL PROTEIN LOSS IN
DIARRHOEA AND DYSENTERY

o e ' | : M.A. Wahed

- r

[

ABSTRACT

/

sk e i b

Loss of plasma protein into the G.I. tract occurs
in several disorders. The extent Oor magnitude of loss in
shigellosis and amebiasis have never peen measuread.
Morgover currently available methods +o detect the protein
lose into the gut are cumbersomeé, expensive, imprecise,
technically hazardous due to use of radicactive materials
and long steadv state. Keeping in view 2{ the above factg,
& uew mwethod which uses the presence of antitrvpsin
which resists enzymatic proteclysis has been developed.
Loss of vascular protein can be measured by comparing the
ratio of antitrypsin in stool and serum. The S
antitrvpsin can be measured using a radial immuno-diffusicn
(RID) technique, : : '

. ' -109-
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" PROGRESS REPORT

This study is in the review process preliminary
observations have shown a significant protein loss

during acute shigellosis but not durin

by the & antitrypsin assay. -

R
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GASTRIC ACID IN PROTEIN CALODRIE MALNUTRITION

‘R. Gilman

| ABSTRACT

‘Gastric secretion of 25-30 children with severe Protein-

\

Calorie-Malnutrition (PCM) w11; be determined at the
Nutrition Research Unit. A mercury tipped tube will be

rassed and basal gastric acid outpur determined.

An

injection of l.5mg/kg of hetazole (histalogue) will be
giuven and stimulated yastric azid output ccllected.
Patlents will alsv have baszal gastrin levels determined.
Gastric contents will be 'quantitatively cultured for .
gram-negative organisms before and after hisztalogue in-
jection. Children, 80% height for weight or over, will

have gastric juice tube piaced and both bkasal and

stimulated gastric secretion determined. These children
will be matched either for weight or age and are the

controls for the malnourished child,

. mpm—s & AT

i i b W WY e

C i i Sty bias o T & i Y r T " T . a3 A - e k.

L

1
= PO e e R T

"



W AU A e, W e

B AT A PR T S T 0 S A e vy SR AR A S M R S e

v
AL LY . +

CLASSIFICATION OF PROTEIN-CALORIE MALNUTRITION BY
ANTHROPOMETRY AND ITS USEFULNESS IN PROGNOSTICATING
SUBSEQUENT RISK OF MORBIDITY AND MORTALITY

A.K.M. Alauddin Chowdhury /&=
Linceln C. Chen

ABSTRACT

Utilizing already collected crogs-sectional anthropometric
field data and longitudinal vital registration and diarrheal
disease hospitalization information on a cohort of 2,000
children ages 13-22 months in the Matlab field surveillance
area, this study examines the relative usefulness of various
classification systems for protein-calorie malnutrition.

The cross-sectional information includes chiid anthropometry
{weicght, height, arm circumierence) and selected socio-
econonle and maternal data collected during Novembaer 1975

« January 1976 and the longitudinal data inciude death and
hospital reports maintained by CRL from november 1975

through November 1977. Comparisons are made between

children classified similarly and differently by varying
systems to determine factors associated with classification
discrepancies. The validity of various systems is assessed-
Ly comparing their capacity to discriminate and prognosticate
future morbidity (hospitalization for diarrheal disease)

‘and mortality (child death). The analysis, moreover,
attempts to identify additional, readily and reliably obtained
survey infcormation related to family or maternal characteristics
thich would strengthen the digcriminatory power of child
anthropometric measurements alone. Unlike many other
studies, this investigation has the advantages of exact age
dinfecrmation, longitudinal morbidity and mortality data, a
cohort of children during a nutritionally vulnerabie period,
and supplementary socioeconomic and maternal inforxrmation.
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New Protocol].
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PROGRESS REPORT

Work just started.
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NUTRITION WORKING GROUP

Bangladesh, like many other countries in South and
Southeast Asia, has a serious nutrition problem. In Table
1 is shown the prevalence of energy-protein malnutrition
among preschool children reported by a recent Bangladesh
national nutrition survey. If classified according to
the system devised by Waterlow, 57.9% of children were:
moderately or severely stunted; 5.8% wasted, and 15.8%
both wasted and stunted. Only 20.5% of children could be
classified as normally nourished or mildly malnourished.

#lthough the nature, magnitude, and cause of
malnutrition varies across geocultural boundaries, the
fundamental causes of malnutrition in Bangladesh are similar ’
to many other countries, where predominantly agrarian
densely-settled populations struggle with soclal inequality,
low agricultural productivity, unsanitary environments,
heavy disease burdens, monotoncus cereal-based diets, and
sub-optimal utilization and distribution of existing
resources. As such, the long-term solution to the nutrition.
problems will be dependent upon political and socioceconomic
development. Research and experience however, have repeatedly
. _..shown that improved standards of living alone may not
“¥. necessarily lead to nutrition wellbeing; this is well
- . =substantiated by the alarming nutrition problems among
populations consuming (over consuming; affluent diets.
The goal of nutrition activities therefore, reguires diract
and indirect policies, programs,; and other inventions while
at the same time ensuring that such activities are consistent
with, indeed part of, the long-term ‘solution. .
What is an appropriate role for the ICHR in contributing
-+ " to an improvement of the nutrition problem in Bangladesh and
octher countries facing similar problems? To begin with, it
should be made clear that the ICHR does nct intend to develop
a comprehensive nutrition program. Bangladesh already has
+wor nutrition “institutes and Asia has several of the world’s
leading. scientific centers for nutrition research. Rather,
the role of ICHR should be to meet program gaps and to be
used as an instrument in strengthening national bodies. The
scientific work to be conducted at ICHR moreover, should be
closely linked with the diarrheal diseases and the institutional
infrastructure thus far developed. These linkages hawve a
streng scientific and institutional rationele.
. o
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(1) Because of -its frequency, age-specificity, and
pathophysiolcgy, diarrheal disease is undoubtedly the most
ilmportant infectious cause of malnutrition globally.

Diarrheal diseases compromise nutritional status by reducing
food intake, malabsorption, and metabolic wastage of nutrients.

(2) Nutritional status, conversely, is an important
determinant of host defense against diarrheal and other
infectious diseases.

(3) Breastfeeding and weaning practices protects
against infection and is also a crucial determinant of
child and maternal nutritional wellbeing.

(4) The field, c¢linical, and laboratory infrastructure
of CRL may provide unique opportunities for certain types of
nmitrition research. One such axample is the Matlab demogra-
phic¢.Surveillance System where cross~sectional ceasuses and
longitudinal vital registratiocn of' vital events has beeh
‘maintained among a rural population of 280,000 for a decade.

Framework

Three critleal strands in the complex web of malnutrition
ares (1) tho avarlabliliy of food resources to a family:
12} tha cffective utllization of svweh regources within a
femily: and (3) the efficiency of nutrient utilization by the
human body. ' '

The'level of resources available to a family obviously
depends upon socio~political issues, such employment, land
tenure, income distribution, production and technology.

While critically important, it is difficult to see a clear

role for the ICHR in this process, except that insofar as
research highlights the conseguences and causes of the probiem,
so that it may generate greater political and social commitment
to its solution. Until such changes are génerated, it is
likely that the malnutrition problem will continue to be

with us. 3

frrespective of the sccio-political system, the effect-

iveness and efficiency of nutrient utilization . by a family
and an individual are critically important. It nas been
repeatedly demonstrated that diarrheal Aisease comsromise

ol WAL
of nurTients in the gastro-intestinal tract, and the efficient
metabolic utilization . processes are also linked with food
behaviour and distribution within families. More efficient

- nutritional status by reducing food-intake,. the absoxptior

¥
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utilization of food available to a family may be determined
by beliefs and practices related to dietary behaviour
during such processes as illness, pregnancy and lactation.

Program ' .

i The role of the ICHR would be primarily directed at
’ studying the development and application of technologies
related to improving the efficiency and effectiveness of
food utilization by families and individuals, playing
particular attention to diarrheal disease intervention
technologies and their optimalization within a specific
-~z . geocultural environment., . - ‘ ‘

PITPR— e et
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Impact of Infection Control on Nutritien
rem iAo . s ; - . . .
Lo Several technologies against diarrheal disease are being
- developed and planned for field@ testingzby._ the CRL. These
'+, include oral rehydration, water and sanitation, and Immuno-
prophylaxis against cholera. A nutriticnal component to
- these interventive studies would seem to offer a nigh vield
of useful information. For example, it is postulatad that
oral therapy may reduce diarrheal morbidity and mortality as
well as improve nutrition bhecause it would reduce loss of
appetite and it offers a vehicle for educatiocn about faeding
‘ practices during diarrhea. 3Because diarrheal diseass is
s Like an iceberg where morbidity greatly exceeds mertalivy, .
it is not clear whether the technology would in. the end really
exert much of an impact on mortality, since the fluid and
electrolyte loss associated with severe dehydrating diarrheas
ray beé refractory to oral therapy alone. Improvement of
, morbidity and nutrition therefore, may be the most important
1 benefits to be obtained with the application of such a
-3 technology and nutrition research therefore, assumes a critical
- role in any assessment of oral therapy. Similarly wa*er and
sanitation interventions will need to incorporate a strong
.7 nutritional component, including such outcome variables as
- -, nubritional status, malabsdrption, as well as diarrheal digease
attzck rates. These studies of intervention will inciude the
devsiopment of practical approaches to promocte continued .
breastfeeding and sound dietary practices during and following
i+ the coursée of illness, in order to compensate for the nutrient——-—-—
- demands of such episcdes. Such investigations will reguire
indepth nutritional, soccial, and. anthropological skills to
adeguately define the-technical,'institutipnal and culiural
constraints. : ' : oo

i
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Dysentery and Nutrition ) R

The mechanism responsible for malnutrition among children
with watery diarrheal illness is better understood than that

associated with dysentery. JDyséntery, in contrast to diarrhea,

is not only associated with loss of fluids and electrolytes
but also with the loss of large amounts of protein. An attack
of dysentery, which may occur several times during the
preschonl period is associated with not only loss of proteln
through the gut but also increased catabolism dve to systemic
involvement as well as low intake of diet during fhe iliness.
causad by poor appetite and/or actual withholding of food.
Studies may be undertaken to determine the magnitude and
“mechanisms of loss of plasma protein, body nitrogen and other
ingested foods during an attack of dysentery. Also the effect
of inexpensive, rapid treatment on these losses should be
studied. Parts of these studies may have to be carried out in
a metabolic ward of a hospital with consenting parents. In
the field, the study should focus on the cultural practices
associated with the episodes of dysentery with collection .0f
gualitative and quantitative data on the intake of foods.
Another area cf study is the "chronig" low-grade but exhausting
‘diarrhea associated with moderate or severe malnutrition,

This syndrome has been repeatedly observed during the vicious
epiral of dlarrhea-malnuirition but thne etiologic agents oy
pathophystology have not been adeguately delineated.

Focd Practices

The distribution of nutrients is priamrily-a household
decision. 1Its importance is underscored by the fact that
even families with sufficient total food availability may
have malnourished children. Intra-family food practices,
therefore, relates to the effective utilization of food
‘. resources available to a family. Three aspects of intra-

family distribution app=ars o be particularly crucial for
virtually all nutritlon-related programs. Filrst is an
understanding of the beliefs and decisicons that determine
"normal® distribution across seasons in rural areas where
crop production and food availability may fluctuate markedly.
Sacond, are food distribution practices during various states
such 28 lactation, pregnancy and illnesses. Third, the impact
of wvarious heazlth, edugatiocn and food interxvention nrograms

. on intra-family fcod priacticss and on the net increases of
food consumption and nutritional wellbeing of the most
vulnerable riutritional sub-grougps; mothers and children.
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A series of prospective indepth village-based studies are
planned to develop a sound methodology for méasuring intra-
family food practices in subsistence rural households and to
identify patterns and determinants of the process. From such
studies, approaches toward improving nutrition may be
developed, such as improving the diet of mothers during
lactation and pregnancy, presenting the withdrawal of breast-
feeding and food during illness. An additional aspect of
these studies are-a need to integrate technology with other
program activities for the appropriateness, effectiveness,
and zafety of technology degends upcn such an understanding.

Diarrheal Disease and Malabsorption

It is well established that malabsorption of nutrients
in the gastrointestinal tract is highly prevalent in poor
countiiies. The causes of this defect and iis significance
in terms of nutrient wastage are still not fully delineated. N

‘When afflicted by acute dlarrheal illresses, individuals

already suffering from malahsorption may experience a further

- deterioration of gastrcintestinal absorptive capacity,,

' Breastfeeding 'and Nutrition

thereby further compounding the problem. A line of investi-

-gation will be undertaken to delineate the epidemiology and

pathophysiology of this problem and, as importantly, tc
measure its significance in terms of nuirient wastage and
cempromised nutrition status., These studies will involve
test diet measurements in a metabolic ward setting, nutrient -
absorption tests, such as the "hydrogen breath test”

recently established at the CRL, and field studies. These
studies are essential not only to potentially reduce the

“level of nutrient loss but also to better assess the

nutrient requirements arising from diiffering health,
malabsorpticn, and other environmental conditions. These
taseline studies would also lead to. the development of f£ield’
studies of possible types of intervention, such an antibiotic
prophylaxis for children who experience reveated bouts of .
diarrhea or more effective feeding practices and programs
during acute illness.

e

LAy B

No'other socio-biological practice is as important as .
creastfeeding in determining the nutritional wellbeing of
mothers and children. Breast milk is acceptable, inexpensive,
readily available, and possesses unparalleled nutritive and
anti-infectious properties. Furthermore, breastfeeding has

‘contraceptive effects, protecting the health of mothers and

children against the deleterious consequenced of short birth-
- . L : , . . |
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RELTICTS

spacing. Bec of its crucial role in the control of

infection, m: crition, and high fertility, breastfeeding
deserves hic ases . priority,.
. A sericu of fi based studies linked with laboratory
supported facilitic 11 be undertaken to identify the levels,
* © patterns and deterr "ts of breastfeeding in rural and urban
== populations. Of p:. alar concern is the identification of
optimal patterns a; agths. of breastfeeding, focusing on
~, such issues as the -ng, type and nature of dietary
supplementation of 2rs and/or children. There is

limited data to su¢ ..« ‘that the volume of breast milk may
=T ™be related ;. mater. :l dietary intake of protein while,
t- perkaps, the fal content (and; therefore,. calories) in milk
* may be influenced by maternal calorie intake. 7 Almost anothing
~ 1is known about what determines the duration. of lactation, ) S
although indirect evidence suggests that it is primarily !
related to the frequency, duration and intenzity of nipple
stimulation by the nursing child. ' '

A syStematic investigation of maternal dietary variations ,
,-+. and breast milk production will be undertaken in both clinical '
5 - and field settings. In the clinical setting this will involve
' tcontrolled variations in the diet and observation on
variability in milk production. In the field setting this
will involve correlations between maternal dietary practices
and breast milk producticn. '

The implications of these investigations can be _
substantial if infant nutrition can be effectively improved
simpiy by providing additional quantities of ordinary food

T o the mother, as opposed to naving to provide powdered milk

cr otliex specially prepared diets for young infnats. Further,

this approach is particularly ' relevant in rural settings

- . where breastfeeding typically extends well through the second
year of ‘an infant's life. A parallel line of investigation

. will be social and programmatic research on means to provide
breastfeeding, particularly among urban families undergoing - ——— -

. rapid socio-economic change. = : : : :

-
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Conclusion

. The broad thrusts outlined earlier circumscribes, in our _
" opinion, an appropriate arena for ICHR's work in nutrition. *
. Several aspects of the current activities (see Appendix 1)
- deserve comment. First, although CRL has besen involved in
direct nutrition research since the early 1960's .(sub-
clinical malabsorption, national nutrition survey .1962~64,
field anthropometry, nutrition and host resistance), the
o - ; L S SR R _ S
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CRL has not as yet evolved a coherent nutrition program,

The current working group contains some nutritionist members,
but only one member devotes all of his time to nutrition
work. Secondly, it is clear that the current and proposed
future program is linked closely to other CRL activities.
Nutrition is a massive field requiring the skills and efforts
of many. As such the ICHR can only be one participant,

.contributing its share to problem solutlon.

Finally, we are s=zeking the advice ot this International
keview Committee in refining the future crientation of this
program. Some crucial gquestions are:

YT e

* -

(1) What should be THé programs scope, 0f TCHK's work?
Which nutrient deficizncy: .energy pro»eln, vitamin- A,-Lrnn
Qeficlency anemta?

A2) What types of disciplinary and scientific skills
should be brought to bear on the problem? Which orientation:
field, clinical, biomedical?

(3) How much of the effor:t should be directed to
interventions, technologv devnlooment -and evaluation and

‘asseSbment°

it T T e ——— L s e e A e et te e e

{4) What are some productive relationships. bet tween the
ICHR and the Bangladeshi nutrition institute and other
national and regional nutritional bodies?

C 120-
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APPENDIX 1

NUTRITICH .
Protocol . : Principal
Mumber Title Investigator Period of Study
77-010 Lactose Malabsorption in Bangladeshi
Villagers as Detersmined by Breath -
Bydrogen Testing K. Brown Sul 77 - Jan 78
77-026 . Nutritional Consequences of Low Dose
Whole Milk Dietary Supplements Given -
to Lactose-Malabsorbing Children K. Brown . Sep.77 - Mar 78
“77:93Q . Gastric Acid in Protein Calorie . I .
Malnutrition " R. Gilman Oct 77 - Mar 78
Studies in Nutrition & Lactation K. Brown
> . et
" Classification of Energy-protein - ALVK.M.A,
Malnutrition by Anthropometry and - Chowdhury -
its Usefulness in Prognosticating ’
-Subsequent Morbidity and Mortality L.C. Chen. Jann 78 - Apr 78
Quantitacvion of a~antityypsin to
Detact the Gastrointestinal Frotbein
Loss in Diarrhea and Dysentary M3, Wahed Feb 78 - aug 78
Meheran Growth Study. M.U. Khan Oct 73 - Dec 77
* . R. Black
. N N )
*77-027 Determinants of Natural Fertility ALK .M.A,
‘ Chowdhursy
* Water and Sanitation Inter%enticn Mujribar
' ‘ , Rahaman
N
* © Also listed under other Working Groups
} ‘ ' )
(L
) “ L3
,___.-ms-—"'-“"" :"':‘ q.'::wf’-‘. d - ' '

T AT o



SRR s v I—:"'J lrﬁvnrventhl S. _’T-,
13

POPUBATION TORKING GROUD

Bangladech is the eigntnh most populious nation in the

world with 50 million peoplz living on 35,000 sguare miles

of iand. Like many ctheir parts of Asia (particularly

eyiain parts o©f India, Pakistan and Indonesia), the
denography of Bangladesh is characterized by hign fertllluj
and mortality (Appendix 7). Over the past decade, rural
BAngladesh has experienced bigh fortility and mortality and
desplte coyregsive programeakic 3£for£ these noclth lnarneatayy
save remained unchanged.,  In meeting the health need of this
and similar populations, four issuss are of significance:

1. Wwhat are the.social and ololoalcal det ermﬂ1=nts
of human reproduction?

2. . What eare the causes of nigh mortality and
= .. morbkidity :

v
L)

3. Within the cbnrext of available AnouLedqm and
technelogy, how can health and femily planning
- services be delivered efficiently and effectively?

4. How appropriate, accevptable, effective and saLc
are modern and traditional health and ' :
contraceptive technologies, bnoth thcrretAcally and

'ﬁr“

within any given socioeconomic and cultural setting?
These questions constitute the core of the proposesd
scizntific program c¢f ICHR's Population Working Grouwn. This
parer speculates or ow ICHER meay best ceontribute =o thass
ftssues. To do £0, the paper Araws neavily UROn hhe ongoing
work of 7 i

/
LCHR, A iist of ongoing protocols is ¢given in Appancl.s
A along with absurzot summaries and progress reports; dektails
of these protocols may be scriotinized in subsequent sessicns

of this Review. Otilizing the information generated by these
anéd cther completed CRL stulies, this vaper reflects.upon how
current activities may bé Iorfl;i and/or modified and thus

prwjectod into thc future, & T —noll
'petermlnants of Human Renroduction _ -

v. be more effective rezulres a
fundanental understen theepideniclogy. ovcuxman

*e010ducz;oh. Just

riz and spallpox canuot’ o
controlled by random s} ation of insacticides and vacbines,
so teco tire indlscriminate delivery of medern contraceptive

bnologies cannot be axpacted o meet the contracerutive
needs of a given population. Th 'need for xrnowliedge iz undar-
. scored by tne fact trhat reproductive pa atterns in Bangladesh zns
. - e 1, N R T M
- «122- '
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many otier iess cavelopad copuiations diffarc wmarkedly from
chose of.affluvent )ODL’l“lO“.. For OY&NQ‘E, despite lcw
contraceptive praccvice, the total fertilivy rate in rural
Bangladesh averages 6.3 ger wotan, far below the maxinumn
biclogical levml o5 OLC 1C.6 as ncted amcng Hutzerites,
4 non=contracesting uent population rep:odub;nq close
t.o the biOlOGlLaL maxlm'ﬁ

41
l i\ o
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The factors respensible for these marked differences

are cepleted din Figurc 1, In this figure are dxggzamea

th’og cal gtates auscciated with the components of & birtr
incerval -~ amenorrhea, manstruating interval, and gestataon.
Thaose biological conponents of reproduction are crucial
bﬁcaus all factors that ultimately affect ferctility,
hehavioural and bﬂolowq >, must operate through these components
to affect xerullltv In the absence of direc< fertilitv control
benavior, an average rural Bangladeshi woman takes abcut 36
mentns between successive births. This length contrasts W1tn
enly, 21 months for oncontracepglnc Hutterites. The longe

birth 1nte“vals, and thus lower fertilityv, in Bangladesh is

due primariiy to the lencthy period of postpartum amenorrhea,
averaging 17-22 months. CRL research has covumentea that

the lengthy period of temporary sterility is due to intensive
anc extended breastfeeding. Abbreviation ¢f ameaosrrhesz fis
noted with brief or ron-intensive lactaticn or inveluntacsy
cessation of breastfeading pirecipitated by premature irnfant
death. Contrary o an esarlier hypothevws, studies in Matlab
have shown that maternal malnutrition does Rot have a direct

or major effect on postpartun amencrrhea.

LU Ve A

figure 1 -

. R PR S T T T ol YT TR S A L L W3 S i T K A | b o8 P B VB, 5 TR St &« 15 o mmia Ay e

: Tizat
Bivth : C Menfes Loncaptlion ALY,
N s o sttt s JEA— .
Sestpantun Monst 1uatinq ‘ Ges 2. -
htenorohzea Intewvol o ‘ Ll
Eenr;adash (36 mths) - e ‘ 9 ‘ - - 5
nutter:.t.'zs {2} mths} s g Z . >

How would researvch elucidating these bielogical
components of reproduction contribute to meeting the health
neeos of a population. First, the information generated is

eeded to improve program strategles,.such as the optimal
1mlng of’ DOstoartum contraception. . Secondly, a ba51u .




- —wcunderstanding  of repoodnzuion would famalats
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te develonirent
and applicariorn of more azprouriate- contra ent chnologlies
and would improve the use of exxstiny technologies. 1nally,
such xescaxch is essential fox social science Ctulie of
reproductive behaviour ~ uhy people want c¢hildren and why they
don'i. Some examples are in orasr.

Unlike women in affiuent countries, the average rural
Banglédeshi women spends most of her reproductive lifetime
amenorrheic, either from breastfeeding or pregnancy. Oral
»ills, a mcdern technology, induces monthly menses ~ a
distinctly less commen bioclogical state in most less developed
countries. It is not surprising therefors vhat oral pilis may
we inappropriate {dally administration for people who heve
no illnesst); cultuxaliy unacceptable (induction of menses when
amenorrhea is a mora common physiologic stave); less than

optimallv effective {overlap of proteciticn affordedsby the pilis

and postpartum emenorrhea); .and vossess different benefit/
risk watios (possible interference with breastieeding and
transfer of steroid nhormenes. and/or metabolites in breast milik)

\hu “her exanple is shown in Table I which presents
unpublished CRL data showing a pesitive asscciation between
fertility and landholding. Wealthy rural families appareLL¢y
have h:thr fertility than their voor counterparts Sus
correlative Zindings, not z;uommorly, have genblateq sna1J0L=
conclubions, such as: poor families cannot afford many
chilaren; rich families are healthier aund are able to reproduce
nora; imﬁroviﬂJ the ceonomic condicion of the poor may
nutlh“*v iacrease fertllity. EBased uporn an investigation of
tne n;o cgical component: of ae D;OdhCle“ nowasver CRL recsezarch
hus Cemenzirated that caoe explanation fioo lowar fertility
anong wne poor is more intensive and extended breastfeedin
This ferwility diffesrantial tharefore reflecte behaviocur
iifferencaes unralatad jhrctly te fertility desiras but more
v ghlld nutzision. XI ewolicit reproductive behaviour weare
respensible for! this 3differential, one wouid observe changes
o the Jength of the menstruating interval, not postpartum
sterl 11hy ~

e

4
=gl
.

o

[ Table 1
Laadholding lacrasz)
‘Foertility _ ¥onz - 4l 1-1.5 2-2.9 3>
Total Fertilicy Race 6.8 7.1 7.3 7.4 7.7
i ' : ‘ , s
¥ ‘EF . ' '
1. . . ' . .
: ,
. - o .
ooy L w124
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The future ICHR agenda in this area will be o elucidate
the basic epidemiclogy of human reproéuction. This would
1nvolvr continuatiorn of the domographic surveillance gyztem
registering longitudinally vital events in a rural population.
Thc 01g01ng longitudinal field studies on lactational amenorrnea,
breastfeeding, factors asscciated with the onse: of ovulation
following amenorrhea, fecundability, fetal wastage, birth and
the factors asscciated with live. births and offspring survival
would be continued. The currens work would lead to two future
lines of investigation. TFirst would be indepth field studieg
of ch*;llty banaviour, ‘conty ‘clling for biological wvariables.
such studies would invelive indepth sccial research integrating
FUCh concerns 4L econamic va lur ~f children, the role and

: sratuz of wemen, the role of pi Loh TOLLallﬁv, and sociscultural

- fa 3. Second would bc a ]Lniag“ of tield studies with

ol - atcry reproductives bhiology to address .questions
n He raturn of postpartum ovulation, - the

egulation of breastfeeding and postpartum. amenorrnma,
sponsible for suks ecundity, and roproductive- funetion
woelation 4-c> health an? putrition. How thesze future thruscs
will evolve from the ongOLng nrogLamwxa jnhhe51zod at rhe enc
of thisg pappk. : . B

[
:
.-”k.h'

wagmn'-c\!—u.in -

-

Detarminants of Morzidity and Morf:llty

B

. Like many other lebs cavolopad Cvuﬂhxiﬁa, the life

BRPGCLENSY in Bangladesh is 53.4 and 43,2 wvears for males

and females, respectively ’FJp zndix IX). Thess abbravi:t@d

lch expectancies are dnz eq”EV eutlreln to high infant and

cnild mortality for aLIJiVOIS at age 3 éxpect Lo survive to

an avelags of 5% vear The 2ge-sex specific death rates for
A

ToLy e A
rorzal gangladesh. *flLd ren wrder 5 years ar: shown in Table
2. High infaat mortallty in 3angladesh is parvicilarly
concantraved in the neonatel pariod ang L4 yes ' mos tality
is also very high.  The m”obumpLﬂon is that maternal malnucri-
tion, poor oosheu?l al care, low bpirth welght, and neocnatal
tetanus’ are 1wpor:“:t contributors. te necnatal nortality

~and the synergism of inf fection and ﬁalﬂutrlt on arxe the wmajor
COﬁ?IWOLuOLS to chiidhood mo“ug lity.

I_J
[+
u
"1
s

Like reproduction, socioceconemic and cultural factors

ting mortsztv mav ke more important than biclogic ones

vutlpy o sex differentials in Tahle Z- undexscores

The very nigh famale death rates in comparison

28U mabif reflect inequality of dietary and health — —
&5 wivich in fL“n ara symotomatic of sexual '
lreguality withisthe zosin LY. Anithouch Oversimpliiied, +n
saemarkasle da2ta an Taple 2 shows That even within emiciin
rzsource and knowleﬁ\e Sonsuiraints, rural Bangladeshi fam

[ S I o
~

ne
]
mil

4 ’ i
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:
could tneoretvically reduce fencle child mostallcy by nalf i
witnoul any program intervantion whatsceve . 3imiior '
incgualitics have been shown betwesn social and economic
ciasses; and these may oe wore marked than sexual ones.
Tature research would necd Lo dissect out such 4aifferentials "
and, like reproduction, elucidate how socioeconomic and by
cultural factors operate (wia nutrition, environmental 54
~sanitation, crowdlng, nealth pracblces)-ho'affect mortality. ‘
. .
TE‘.:'J..‘.‘:. 2
, Infant angd Child Mortalicy ' P
. ‘Total Hele Female £/¥ Racie -
Under : year? 7.9 142.3 132.9 : .83 - '
updar L mo.’ B.1 87.9 67.8. 77
. - o . -
1-11 mo. ©  59.5 - 54.6 - 65.1 119
1-4 yearsd 25.4 13.3 2.9 ‘180
1l vear 2l.0 22.9 4C.6 177 ,
2 yenr 34.8 25.7 44.4 173 .
s 3 year 22.5 ‘ 15.9 29.2 183
4 vear 1L.6 7.7 L5.8 208
S mar 1,000 iive bivtns ,
£ ooy 1,002 population.
Jow can researcn contribute o a2 reduction of hiya
deatll ratves? Firat, bDasic £ield enidendioloyical situdias
aze needed to delingsta the factors asscciazmad with high
riss of mortality, such 28 age, pavity, hizth spacing
soasonalliy, Gocial clavs. ace2ss wo resourees, and Aahar.
¢f and access to healih cure. Second, a clesrer delin-cation
£ the vauses of death could fuacilitate tha selection of
more coste-cfifostive daterveation programs.,  Pinally,
‘onmitunhnal surveiliance of morvality is z2ecential to asse
the "impact of various interventions and health technol ogles
One example of the valus of CRI surveillance sysber is
a recent study of maternal mo**al1ty Despite its clea
mportance, field studies of the risk ‘factors,and causes of !
I
’ » .
4 0
v ’
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materanl mOTLality 1t nazwl
Tor program plannisng »eonosc
rafreguant event, rec

wreal has boen variaallv absent
e . fatarnal mertalicy is an
wiring longitudinal survelliance of a
larcge population and difficult to obtain o rvgo-of-death
data. Table 3 shows the resulcs of a study of naternal
mortality by cause-of-death and timing in relation to
pregnancy. Tnis study not only demonstrated that the
Bangladesh maternal death rate was in the order of 5.7 to
7.7 pex 1,000 livebirths but also that primigravida and grand
meltigravida woren were -t highest risk. The urnigus data
enzbled the study to project that a family planring procgram
aimed at mothers with 4 or wmore children couléd theoretically
reduce maternal mortality by 30% while an ancenatal program
focuscd exclusively on eclempsia among primicgravida could
prevent. another 30%. 1In essence the study showad that two
~highly epecific actions could eliminaste two-thirds of maternal
©omortalitv, 4. - )

!i;"

a
X
L

- 1
»
Table 3
- , Number of pave. nx. deett. by mause, and time of death, .
1 in relation to pradnancy, Mabseb thate, (L567~I15h8 svody .
- ey - . _‘."_'_'_ - }
ToalLCnnsooumo - 2ostparium
TMOOLHS I mreuasney) Dutang DNave Vxe Muha
Dause of daath 2 L &« 85 €& 7 8 9 delivery 27 2~4 2-3 mopad
et i e et £ st e — -
N - Tatiln
dten. L 1 K ) -3
A .. LWL o0structed
BN 3 & otheyr ' 1l 1L 1 A 1 o
KA ISR ] ' 3 4
SuLtnas pregnancy , L i
Induced abortion’ _ L . 3
Inrdirece chstetric ' : ' L1 2 T
Not relategd L 3 1 =
ALl causes o201 0101 01 02 =2 8 3 4 41

To extend such studies to infant and child mortality

would reguire the coevelopment ¢f a classification systar.

Yor causi~of-death withipy the cointext of the IRL demogranhic

surrsiilance svstem. . Sucl 3 systen wouldé nédd o be Lased

on simple informacion, shza_nable Ly non-wvrofessional field
"workers iocusing o= rigaly srevalznt iilnesges where ir.expen-

sive, ¢ifsctive techrelogies are current availakle. This

broad based system would he complemented by a more intensive

~127-
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Th

e dlsappointing performance reflectaed weaknesses cf
both the =service delivery svstem and the techncologies employed.
Tndopth 5Lrvcvs irndicated that the village workers were too
nLdCl’v to have cver contracepted themselves; were rarely
contacted by women exgeriencing side-effects p*exerrlng instead
Lo rely on the traditionzl practioners; were perceived as
sccially inferior by most potential clients; and may have
accorded the extra work, without extra pay, lcw priority.
Acceptors and continuers tanded to cluster geograpnically,
reflecting either worker wvariapllity or varying commanity and
family attitudes =znd intcerceticons. Prodlems Wers alsc
acciveress of
en-irregularly
dizziness,
‘@ troublasome.’

I

gr.ocunvered with the accestabdilicy and use-
~the oral

P

g

>i11 tCCh“Dluﬁy. Oral pllis ware of

or ‘Wprﬁl arl veed, gido=2ffccts, 4
&

k'
deaKne nd lrregulor menstrual blee

r--‘

(“} -

One consc gael g 0f this sesearch lead to & nodification
of the study design vhfreby s>etver-trained female workerss
backed by quORGEI supervisory and technical suppoxt staff
are now providing selected health and family olapnlna services
in 70 villages (meopulation 80,002). This MCH-FD program
inciudes selected antenatal, maternity, and child Health
gervices and also a wider range of family oLm“““ng cervices
incivding IUD, sterilizavion, and menstrual regulation.

Imgroving the sgcope and guality of services. should yield userul
infermation on the efficiency and effectiveness of a village
basod MCE-D program and on the acdceptapbility. and Goﬁrﬁprlatﬂ—
ness of a broader:array of contraceptive technolcyies

The crucital

creas cof deluvery systen and tecnnology
constitute a future Zocus of the ICHR. Delivery rsvitems
rssmes te pe addressed includa: (1) the cost-effectiveness
23 & simnle hOJw,HGJ; digtyralition progran in Joaprrison Lo
3 mewe intensie DL offeing a $allzv angs of
Po‘ saoartive garvices, salec=ed health servica:z, and more
1N ._e_clienu %upp“”“ ARG field training and gunervigion;
’3,_bnc feasibility and operatlonal constraints of orjanizing
cand i “nlcmop ing  such delivery svacens; (3 neasudens of
the demegrapiaic dmpast 2% rase aysferds;® (49--4he idan=ification
CE program ramial_as such =28 worker gualifica*ion, traialng;
superxvision that affzce »rucrem performanca; =n. %, *re
~,mo:*~rcn ol :cmr;nity LATTICLDaticn 4nd 1loInral netwiaras
2 rTance
.o Coun LIBGL ot wEshnalighe .l
LAY zne deternliret o, 28 Lhe zccawtabii shZognliveanacs,
~nnogroe-effac ¢ rauic.s modearn <nd Tra LONITEDLG-
wives) (2) wno fdentiliozt.cn o puosocan @ 3 Co
cptimiza the ssfery znd effectiveness oFf v fTortilic
control technologies: and (;) 21 assesenen intaraceicn
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Vst w

-traensfer of findings

s

Tha Aavsas anc Tesaad in”m'*agnlg zysters and the
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SCCh VoY bwhile pursuing in the frture. First would be an
avsessment of the dzlivery system constraints and impact of
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cholara vaccine, wazer and onvllonmc ~al sanitatcion, or
rohydration need to be field tested under o variety of celivery
system modalities - 22 single interventions or withain the
sontexnt of bIOadel gservicas, tased in homes, nosnlta_u,
cemnzreial outlets, traditional practicners ox via leld
worbers. The demogrraghic deta of fthe surveillance systenm

suld previde ore of the fourdations for the assessment of
t;bae field trials, ' '
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Tadle 4 presants the current scie ntific program of the
CRL as itv comutributes Lo the four grogram: thrusts outlined
in Thils p;nur. An "RX7 indicates the contribution made b
ourrent _oLa_o*; to zhags four main soals. Although
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- Do Btudies of 1 morbidicy mehHJQOLogy ard secial impact.

Determinants of Human Repreduction
I
A, Longitudinal surveillance of fertility.
B. Indeptn studies of fertility and marriage behaviour.

C. Reprocductive biology linked with clinical and field studies.

Determinants of Morbidivy and Morzality

AL Longitudinal, sa?v&*l Lanece of mortality.

' . L N L o
C. . Health mehevicur and socic-gc conomia, cultural antaccdenus
cf death, . o : o ST eEy

[ I 1.

Fortility Scrvicaes ard Zaechnclogy

L, Village-based family piasning and health services redxu“ch.

B. Contraceprive technology linked with' program ln+erve bloh
and reproductive biology.
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DEMOGRAPHIC SURVEILLANCE SYSTEM, TEKNATF AND MATLAB

M. Mujibur Rahaman
Lincoln C. Chen

ABSTRACT

This protocol raticnalizes the operations of two demographic
surveillance systems in Teknaf and Matlab thanas. Unlike
other protocols, this proposal does not address or examine

a sneciflic research hypothezis. Rather its aim is to
articulate the purpcses, raticnale, and costs of twoe field
survelllance programs -~ institutional resources of the

CRL. The protocecl provides summary information on the
history of the surveillance systems; ongoing scientific

“activities; advantages and limitations of the systems for

various purposes; and issues that reguire exploration

over the coming year. The protocol proposes that a
Demographic Surveillance Committee be constituted to optimize
resource utilization and to facilitate coordination within
and between CRL programs.
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DETERMINANTE O NATURAL FERTILITY s

A.K.M. Alauddin Chowdhury

ABSTRACT

This protocol amendment proposes the continuation of

an ongoing longitudinal field research program on the
epidemiology and demographv of the intermediate varizbdes
of human reproduction in rural Bangladesh. The study
design iavolves monthly follow-up of 2,500 women of
reproductive age in 14 villages of the Matlab surveillance
areéa. Since Cctober 1975, monthly data on reproductive
status (amenorrhea, menstruation, or pregnant)
breastfeeding, spousal separatici, "contraception,
maternal morbidity and anthropometry, child survivorship
and anthropometry have been collected. The goals of the
program are: (1) to measure the intermediate variables
of reproduction- (postpartum amenorrhea, menstruating
interval, gestation, fetal wadtage) ;-(2) to. identify the
importance of selected social and biological Factors -
in affecting these variabies; and {(3) ko devalop new
methodologies for the measurements of reproduction and
for research int2 the determinants of fertility. A
smaller component of this study involves the hiological
and social determinants of menarche.

-
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PROGRESS REPORT

A MENARCHE STUDY

Sample Size - 1200
Date of Start -~ April 1976
Date of Completion - Octoker 1978

variable = . o Data Collection Methods

Vu:rluion (Anunlopome rlb) Everymonth for a cohort of 1200

girls age 10-20 wt, ht, anéd Ac were
T T . " taken o T

inset of menses . . -Every month for same cohort were

Date of menses . ' asked about . their menses and date

Marital Status - Every month o ' 1

Birth Order _ were asked during the lst lnterV1Pf

Mother's Pragnancy

history

Scoio-econonis variables To be added from the census date.

A paper 1s going ©o be cublishad <~ sociz) 31010y winter 1577.

“he passr clearly illustrates the relaticnship bevwaan welght

Tor age and the onset of menasche Emonyg girls in sural ,/

Bangladesh. It is also indicazed +has the proporvion of yvoung

women married within any age is strongly ralated to the

attaloment of ﬂena&cne. '

Next.paper will look into the effect of growth spurt on menarche
bontrolllng other variables. - ) -

et bt e it - et - -
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B, POST PARTUM AMENORREEA

Sample Size - 2500 : . -
Date of Study - Oct. 1975 . .
Date of Completion - Nov. 1975 -

Variables_ bData collection method

Lactation | ' " This is a cross sectional survey of

' ' - women whohave a surviving child

. '11-18 months of age Co

Menstruation
Post partun Amenorrhea.
Sregnancy, -
Antnropemetric: (Mother) _ o
Anthropometric (Child).. | C “

plementation (Child) * - ‘
Mcther ' :

Motners Achtivity

Mcthers illness

Zontraception

oo

Socio-economic status ' Were added from the census data.

This study did not directly measure preastfeeding practices, cther
factors which could be considered indices for breastfeeding’

patterns were incorporated into the analysis. A multiple linsa
regresslon using menstrual status as a binary dependent variabl
illustrated that when post-partun interval was controllied, mate
age, socioeconomic status (defined a3 wvariations in wealth), a
inTant supplemantation were slgnifi antly corvelated with the
probabiiley ¢f being amencrrsheic. as

H . ghewn in oither studiay,
mavernal 2ge was ralated peositively WitH postpartur amencrrhesa -
with oider wonsn mere likelv <o e amenorrhele than veunger women.
Richer women znd those feading tieir infants higher q:al%;y

= ] ( - A

suppeenantg exhibited an inoreased tandency to resume marstruation.
With 2Ll varishles presont, maternal nutribional statuy wae ablo
Lo explain less thar 1% of the tctal varlance (R2.= _115),
)Carrent maternal/infant morbidity and ‘infant anthrdpometraic starus
weve not assogiated with the probability of being amencrrhelc.
Socioeconomic status was found to be unrelated to maternal nutri-
tional status.. This surprising f£inding:may be explained by the
generally poor sanitary and environmental.conditions prevalent
throughout villages in. Bangladesh. e ' '

. A paper is accepted for publication in "Population Studisgw — "~
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C. BROASLD PELDING DRACTICE

-
P

-

/!

Sample Size - 200 women with parity 2-3 and age 26—29

Date of State -~ March 1976
Date of Completion ~ August 197

Variables P _ bata Collection Method -
Mother's anthropometric Once a month for 18 months by
“hild's anthropometric’ - measurement and interview

Sax of the child
Menstruation

Jays breast feed (last one month) This data is collected every month

days supplemented ( " - "y to look the interwdption of breast
Mother's illness (" . " v ) feeding and supplementation:time
rathexr's illness (," " . " 3y to time associated with the illness
“hild's illness (" " v )  of child or mother.
“ontraception - vy ‘
iother's diet . o : Collected by ebservation during
iother's activity = : - daytime once a month for 18 months -
-:rop in stock o . :
ireastfaeding

fa} Suckling time. T el

(k) Number of feeds ' It im

(¢) Initiation:
.nild's supplementation

et '_r =

inalysis ‘is in progress by Dr. Huffman in Johns Hopkins ﬁniversity

rom a separate funding by NICHD, USA.

."_.-
L

«141-
i A e it o e T W U

NI Y b, - AT g
-

P

[SPE S



4y

D. Exivgrt INTERVAL DYNAMICS
Sample Size - 2200 currcnuly married non menopausal women

Date of Start - October 1575
Date of Completion - September 1976 -

’

Variables - S Data collection methods
lGthQlty ‘ - Monthly interview and measurement
Conception and Qutcome were done routinely for 2200 women

Sreast feeding .
Supplenentation
Senaration life
Contraception
Woman’s i1lilness S .
Husband's illness. = .~ : R -
Child survival

Anthropomefric

Hematocrit

Serum Albumin . .. . .+ 5 blocd samples were collected from
Serum Protein each woman. for every alternate mont
: ' during the first year of the study

In the preliminary analysis on the lst year it was found that ‘age
in negativély related witn fecundity and Uontrolllpg age, parity
18 positively related with fecundxt;

-/ as w;ll aé Wt gain:seems to have a relation with fecundity.

Elaborate and cetalled analysis will be done both by .

multiple classification analysis as well as life table technique
according to tlu enclosad model.

A paper is going to be published in the Proceedlnqs ox Nutrition
and Reproduuulon Conference in NIH USA. o :
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PREGNANCY PKEVALENCE SURVEY

A.K.M. Alauddin Chowdhury ' !
ABSTRACT

The Principal Investigator himself has developed a
new method and termmad it as Pregnancy Provalence
Survey. Detalls of the method with its advantages

and limitations comparing to other methods is already
publlshed (1).

The fertility rates estimated by Pregnancy Prevalencef
survey were found as gecod as that of vital registration
system in Matlab. This new method should be field
tested in an area in which intensive vital events
registration like Matlab has not been conducted as

such as registration system may introduce bias through
frequent questioning about births. Hajigonj thana is.
ad]acent to the Matlab thana and may be expected to
share many of the factors regulating fertility with
pre-contraceptive distribution Matiab., If it is found
to be suitable for field use and if it gives reliable
estimates, the method can be expanded tc a nationwide
basis. It is simple, flexible and relatively low cost.

= e



PROGRESS REPORT

Sample size - 3200 households

Time: lst Round Survey May 1977
2nd Round Survey Nov. 1977

Variables Method offDiﬁa Collection,
Household composition ‘Interviewed twice
Socio_economic status _-at six months interval

Demographic variables
Pregnancy status.
Last 12 months birth

—— ety e e e =

I
i

Pregnancy test’ ' ' In 2nd round to a sub-sample
' » of 500 irrespective of |
: reported pregnancy status'

Coding of {he collected lnformaﬁlon
is in prograss.

B IR



CONTRACEPTIVE DISTRIBUTION PRGJECT, MATLAB

Shushum Bhatia '
Trinidad QOsteria :

ABSTRACT |

This proposal is a modification and extension of the -
ongoing protocol Contraceptive Distribution Project

(CDP) , Matlab (July 1975 ~ September 1978). The R

objective ijthe CDP is "to determine the demographic

and health compact of a program that incorporatos health

~ services with family planning". The initial study design'
involved the regular provision.through CRI, female workers!
of non-clinical contraceptives (oral pills and condoms)

to all married couples on half of the Matlab surveillance!-

area (MSA} with the remaining half servicing as controls.

Two years of experience with this simple but intensive
household distribution program suggests that program ;
performance may be improved substantially through several
modifications. Accordingly, this protocol proposes that |
a new cadre of better-trained female village workers, ‘
backed by stronger field supervisory and technical staff,!
be deployed in 70 villages {80,000 population) to provide
family planning and selected health services and that

a wider array of clinical services, including IUD, steri-
“"lization, and menstrual regulation, be provided at the
CRL Matlab Treatment Unit. Improving the gquality and
scope -of services would, in essence, establish three study
cells: (1) original household distribution {85,000) ; ,
(2) intensive health and.family planning program (80,000) }
and (3) ccntrol (95,000). o

It is anticipated that the intensive program in 70

villages would be operational by January, 1978. A

baseline survey on family planning practices and repro-
ductive status was carried out on about 20,000 eligible . ;
women prior to program implementation. Fortnightly i
visits to the households will be undertaken to assess !
contraceptive technology acceptability, use-effectiveness,
- side effects, pregnancy ‘and lactation status. - ’
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ENDOCRINOLOGICAL FACTORS IN RELATION
TO REPRODUCTION IN BANGLADESH

Dx. Brian Seaton

ABSTRACT

Reproductive biology is a complexjhmurti~factorial

subject. Nowhere is this more true than in Bangladeéh.”'p

where, in addition to the physiological and
endocrinological factors which affect reproductive
performance in all humans, factors such as malnutrition,
disease and behavioural patterns have a marked effect.
Whilst much excellent research has already been

done in the CRL in the demographic aspects of repro-
duction in Bangladesh, progress is being hampered by an
inability to identify and evalute the contribution of
endocrinological factors to the overall pattern. This
protocol secks to meet this need by (i) establishing

& laboratory capability in reproductive endocrinology

(ii) establishing baseline data for the endocrinological
aspects of the reproductive process in Bangladeshi

‘women {iii) initiating basic and applied research aimed

at improving the safety and efficacy of intervention
programs in fertility regulation and family planning.

~147 -
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SEX SOCIALIZATION AND PHILOSOPHIES OF LIFE IN RELATION
TO FERTILITY BEHAVIOUR: AN ANTHROPOLOGICAL APPROACH

K.M.A. Azig
ABSTRACT |

The factors in sex socialization from childhood through
the fertile period cf life, and philosophical factors
about sex and family life, as related to fertility be-
haviour would be studied. This investigation would be
 approached through the individual in-depth life history
collection from fifty ever-married individuals of both
- sexes. Further, there would be intensive ‘interviewing
“rof about 200 children between 5 to 13 years of age whose
dates of birth are known.™ Only~volunteers with required
.criteria would qualify as respondents. - The background .
of respondents would vary in respect of education, income "
duration of marriage, number of children korn alive, :
and proportion of living children out of the total born
alive. The respondents would be Muslim holding the o &
most common lineage title of Pradhania who mainly depend
on small agricultural land holding or agricultural j
ilabour. The adult responses would be tape recorded without
the identification of respondent arid locality. The . :
individuals preferring not toc be on tape would be !
interviewed only by manual recording of responses. i
Children as well as adult conversation, and behavicusr .
~indicative of sex socialization would be observed and f
recorded. The guestions for children would be mostly. in
structured form, whereas for adults tovics of inguiry would
. be mostly unstructured. The areas of inguiry would include:
(1) contribution of exposure to sex in the formation of !
individual philisophies, -{?) sources of sex information aﬁd
method of its communication, (3) learning of- sex roles, v
and (4} psychological reasons for 'acceptance or non-
acceptance of family planning.
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AN ESTIMATION OF RESPONSE BIAS OF -LITERACY
IN A CENSUS OF RURAL BANGLADESH

M. Shafiqul Islam

ABSTRACT

This study was conducted amonyg 11304 perscns five years
old and over in 1974 on the basis of a five percent |
systematic sample in 233 villages of Matlab. Census .
enumerated 3426 literate persons. Subsequent to census g
objective tests were offéred to 1892 individuals. 30.3
percent literacy rate was found in census through verbal
response .and 7.5 percent false rate was found in objective
tests. A census was carried out by trained experienced
male field workers assisted by resident female workers ip

i

!

i

i

-each village. The work of several census teams were

supervised and completed census forms were verified by

a senlor staff of Cholera Research Laboratoxry in the
field. A pre-tested census proforma was used *o collect
data in a house to house visit. Every individual and :
family was identified by a2 separate number. Census !
included information on literacy, educational'levels, ;
age, sex and religion. Success in objective tests was ‘
determined by ability of reading and writirg of one or
both of the vernacular texts designed for elementary
standard on a sevarate form.

In this investigation effort was made to estimate the |
level of literacy in the Matlab demographic surveillance
area in Comilla district. fThrough objective tests, the .
validity of verbal responses on literacy was assessed. ;
The study was undertaken to better understand the precision

and accuracy of customarily collected census information;
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PROGRESS REPQORT

The aim of this investigation was .to determine the level
of literacy in a rural area of Bangladesh. Through
objective tests, the validity of wverbal responses on
literacy was assessed and by subsequent analysis, factors
associated with response bias were noted. The study -

was undertaken to facilitate a better understanding of '
the precision and accuracy of customarily collected census
information. '

i
: . I
in 1974, the CRL conducted a census among the residents
of 233 villages in the Matlab demographic surveillance i
area. One of the questions posed to all theose enumerated,
was "literacy" and among a sample of 1892 people, a test |
for literacy was given after the verbal response. -Analysis
showed 30.3 percent literacy rate according to census
enumeration. The objective test result showed 715 percent
false literacy rate. The highest literacy rate was found ¢
among young persons (43.8 percent), the intermediate in i
adult (30.9 percent) and the lowest rate among the i
children and elderly persons {(about 24.5 percent). Males
had much higher literacy rate than females (41.1 percent
for 192.2 percent). Male performance was better in literacy
test than the females (5.6 percent for 9.9 percent false {
response rate). Educational level six and over had :
literacy rate much higher than that of level one to five |
96.86 percent to 61.6 percent). In respect of false response,
level cne to five had a higher rate than that of level six|
and above (10.7 percent to 1.2 percent). 'The Muslims X
showed lower literacy rate than the Hindus (30.3 percent

for 322.7 percent) but higher false response rate than the ;
Hindus (7.7 perxcent for 6.2 percent). ... . - .
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Iﬂtroduckion

————

- Since ity establishmnnt in 1960, the Cholera Rescarch
ratery (CRL) hag operated several

4s part of itg scientific pProgram,
rural field research st
Matlahb

Lab rural field stations
The first and largest

ation wasg established in 1963
thang (uounty}, Comill

45 km southeast of Dacca,
Map 1). In 1974 a se

: i
in

a Dlstrict., Matlan is situataed

iy . . [ i
the capital of Bangladesh (sece . :

ezond research station was
n Teknaf thana, Chitt

4

establisheqd

is situateqd .
he Scutheastern tip of

agong District. 7Teknaf
160 km *rov cnlftagonq at t¢

‘borxdering B3urma to

Banglades ‘ ' f
Bengal to the "%
the basis of most CRI

eal diseage, nutrition, ang population, | ’ :
these fielg sites,

‘Other rural areas
Sylhet; Chittaaonc Di

Chittagonq C1

the east and the Bay of

West. These twe fxgld stations form

fielg :e&eqrch Jn diarrhe

in addition tc (Rangpur, 1
urban areasg {Dacce and '

prsi have aTQOeserved as tempora:
214 re seurcn

qu?lCtS) and

Yy siteg fFeo-

The permanent

. %
rlela statlor¢ were established o zupport . ¢ .

. . T
5 or the CRI,. . Figl : -
nce and ¢l 1nlca1

1oand tralwzna *uﬂcLlor

¢ iinked to basic seia
is crucial =g a better

facilities,
unaeruhand1nc 10 the

nces of diarrheal disease, malnutrition, and

effactiva intervant

pattern, causec
ind censeque

fertilivy. 2lucidation of tions against ' i

heaVlLV on field research. The

heslth ser

,175*ge of field work with vices in a pcrulation

|
| ,t
there specific nealth problems are highly prevalent also |
Tovides a relevant environment for the L*d1n¢nr of a-variety
Y health Professionals apd raraprofe

Cressionals.,

R

_"']:52" +




- Map -1

BRAMVAPUTRA

¢ e e e o

- e e aem b e e e v —— —

W et e e ——— =

a0
KUS&‘?;R'

c

,"'\-vﬂ. {
~

%

é} .
" Cerarsen
g r@

f

BANGLADESH

© B ke ¢a g0 g
i L ..,_—'
MyLcg

-153-




HATLAB FIELD STATION

=l ¢

The Matiab fieid program hegan in 1962 when 23 villages
with a popul 2tion ol aboud 2R

8,000 were censused asg part of. a
Field teial of chuieré' vacoine.  In 1956 & census assigning
each ibdividual witl a urigue identification number was
conductad in 132 vl

; tages containing ‘3_,000 peuple.  Shortly
after this cenaus, - the

Yegistration of all lerhq,
wrrrations wag inmtit?tﬂd, The su%veillance population was
canother 102 villages with'a population -
snsused and incluﬁﬂd in the
syshem.  Since 1989 thur@forﬁ

douiiled in 18GE when

registration
the Matlal, survailliance

DX OQ L A
ilgted of 2258 viliagos* invol

ving & 1974 population of
284,000, » gumEnary of

D

Y

thess censuses is shown in Tahle 1.

Takle 1

S |

Lnumevated Censgng Populations by Zex in the Gld (1966},
dow {1968, and Total Areas in Matlab

Census Year Avea T fotal Males : Pemales
1eh 0ld 111,727 57,122 54,600
L1968 -~ New - 109,402 25,832 52,569

Laio - 014 120,694 61,036 59,658
1974 - Both 253,493 134,422 129,071

..... e L

* Alrhough “;° vtllagas Ware 1%a<cd in 1968 and 1970, the
gt v oin 2238

regisvration syslem has Leon o intained continual
villages.

N
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(6) identification of the crucial role of breastfeeding in
birth spacing; (7) elucidation of the Jinter-relacionship
'bchoen ch;ld mortali Ly, nub?ltlon, ard fertility;

(8) " understanding the level and Factors affecting demand for

.

contraception; (9) cesting the relative suitability and

effectiveness of modern contraceptive technologies; and }

{10} examination of factors atfecting the growth ‘and develop+
ment of Bangladashi chi Lldren. ' _ ' §

! ‘ 4
The Study Arsa and Peopie | - _ )

_the topograghyv ur'}ctlub thana is low-lying deltalc
plain intersected by numerous.tidal rivers and canaje, fed
primarily by the Meghna River . onz of the three large rivers
‘d:aining Bangladesh., A recently constructed motorable road
iinks the thana center wikh the district headguarter, but

communication within the thana is only possibie by foct. or

country boat. The surveillance ar ea consists of 228 villages

. . . . |
Map 2 shows theses villages in relation to the major canals !
: |

and Matlab centexr, where the CRL regearch station and R -

|

-

treatment facility are situacved. Nearly all of these sur-
"cj31 nea 1?¢ugeﬂ are in Matlab thana but spvkruL are in

adjabenr thanas and not ull Matlab tn 1118 v1L310eb are incliuded
in the siudy area.

r".‘.-

ihe pOpulnrjun of the surveiliance area is relatively

nomou;rous consisting of indigehous Bangladeshis. More khan
Ehrco=-duastars arn Muslims and the great majority of e |

R

|

vemainder ave flinde,  Phe AvGrage  population densixy is 780
PR Sguarae gin. Villayes .average about 1,200 each.”” The |
education level of the study population, while low, is higher

than the national:averaqe. According to a sample of the 1974

~156--
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census, 30 percent of the popul
Literate.
schoael, however, and &n
among males as
Ar2 agricultura and i

binda occupation,

onaoen

cash

Season,

:11“«:2_&_!1_ s¢ason.

crep,

4-

-

Lezss

females.

rLs

An

han half_of

shing,

average neusehold owns about 0.7

& level of literacy was twice as high
|

ati

the population had attended

on over age 5 years were

The principal economic activities

second rice Crop or vegetable crop
1Y

wsually grown dur

The staple food is rigo,
&

is often possibie.during the winter boro season.

ing

Landholding is however skewed and

abzolutely landless.

as landi

o
11
o]
tn
it

an

a

ess.

ORY shares x thana h

thana health compliey, the

£
unift sty

Borvies

planning (MCH-FP) clinic.

Clinicai

0]
[y

r arch

-and fuel
accomeda

Facilities:

tfed by paraprofessicnale—

uniy,

patholoyy and micrenio!
wEfices, a conference/«
- CRL maintaing

depot tc SUPROr L

tiong for

Lrom the health conpley

offices

and storage fac

xS e 4
Wi @ manernaL

If landle
0.5 acres, 42 percent o

the latter heing primafily a

qrowu/é;ring th

Jute, the
the spring-summer gﬁs
acres of land,

i
about 20 percent ars .-

Ssness is defined as less tha

¥ the households may be classified

its

I

.

are

zalth’ center in Matlal Bazazar
the Bangladash Government . in the crar,
ground flocy contains patient

acirlities, consisting of 3 simplified treatment and

’

and child heaith and Fomily

O the s

a

wh generatoy, mainten
ield operations.
visiting investigators

Llities.

with

=t

Tdkarchaal, research

Prd

acond floor are

situated

¢gy laboratories, fieid
r

ining room, and administra
ance shop,

A barge provide

and across a canal,

situated. additional research

.
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The CRL Marlanb Field staff are shown in Avpendix
staff congistg OF over 100 nembers organized n thirop

anminig Tative brancpes: Hospitatl Fiold SnrvaillancLJ NTITR

Fi LI H

AdmiﬂlagnqLTOu. These stafs 4re sunperied by anethio, i)

.

SUpport staff Mov@over, in (he Viltlages, the Cpi meanboaing

nRzily 200 fulltime resident femaie village workers.

'-mt>f1- Supponre vloqun
T e -u.-—#..-h—.--.--q-.‘ T = —-___.... .

Twe CRYDIing activitiag AZe maintained bo Supr

wart oali
field v research in Matlab These are Lha demographic ' "~
suarveiliance systenm and dngr;becl troatment BQrVices,

- DUInGaranhi o Surveiliance: The basic demographic data

- e — B e T S il

Colleation System is a4 three-tior system.  Detection of
vital events are tha Lrimary fespansibility of over 200 )
Cfemale vilizge woerkers (Ev) . FW's visit each Househu)d
in the arvea daily, except durinénthe MONSO0ON 3ehs0n whon
vinieg nay De reducsed o every.two days . These workors,
MoOsSt of wihom are illiterare, ingquire abﬁuu births, deaen
mIGrations, and Aarciages and record these ovents in

register books {often with the help of literate Tricneis) .

They also BUpply raolin mixture to villagers who complarn

v

Qf.ﬁxdrlﬁcﬂ and refer severe cases tm_ﬁne Hatlabh Lreatment

'ﬁnit. The work‘mf-?ﬁ‘s 1s supervised bv 16 male

aSSiS'udtS (P&t g) whiy, accompanied by the M¥'s. vigie aach

wou“u,ohd non_n;y to checi on the completeness of the

Leql,Lra11\ and to record vital events on standard

reqlstracion forms, Thesé FTorms are ir Appendix (I, Thn
5

'area.qavered

i

2 PA is called a fielc unit and ontalna
~about 16,000 peopls {3 eholds} .  The work of thts
Lz again L”@Cn@d by senior doassistants (SFA's) who

ASEL wrach houanhcld"at least three times.annually[ Al

-159-




* * i l -
; . - .
. & B . Co L S ‘e
of "thess workers in Iurn 4re supervised by, the Dranch Heracd L
coand ;ﬁs Demnqraphic ourVni‘lanré Superviser. whe N1 G C LA
wikhv 2 Fiald auvveJFTanLﬁ BEEY ﬂtian'(PbA't) randomiy ghaey
- L Lo
on thie quality and 3mDL,u0hUaH el the field work. tha

NS ,
crude birvth, duath, LnFaﬂb}moz“ﬁlitv and total fercility-

Tates in Matiab qenerafed°by this system since 1966 are
SiOwn in Table 2.

-

. N ) i . -
P o rabie 2

" \ 1 i

5 Yrends in Fertility dndﬂworfd)JLy in the Matlab

o . el . Plelad Study Arca, 196h ~ 19752
“ ~ : - -- "f : . B
. " " - yiw“"_ o+
) A . _
Lt : Py Infant - Total |
T Crude Birth CKUde;UFQLh Mortality Ferrility
cofgarho Rate __ __'Rate —Rate . .. PRate
L FA -
r96e 46,8 1¢.0 - 111 6.7 ‘ '
195 7 5.2 Ly N 1 W R
T.od068 5.4 i5.7 124 6.7
GGG 45,2 15.1 128 6.6
1670 43,5 14,4 o | 6.1
1971 o daLs 21.3 R Y A T
1672 © 41,8 15. 4 S 29 0 5
1973 47,38 . 14:6 120 7.3
., 3974d 40,1 20.0 167 6.1
1975 27.6 8.2 - 150 4.2
C 1976 | (43.2 (14.8F | -
\-‘_'LT : P ' :
8 a'Trcub data are for 110. VLIlageq {original populaticp_llBKQpO}. -
b rwelve nonths beginning Anril oF each year. N i
c, Wayr . . -7
9 vrnd Sho*tag@s"-\ | : ~
S8 py rovisional data. I L ' . :
' . \\'\ N ad -
st de - ' ¥
H . ' _ |
\ ~ .. / 4
T 3 .
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s
Diarrheal Disease Health Services: The‘Matlab healtls

twSQrVIce program supporta and constitutes an intogral part of ) .
‘tne field research activities. .in Matiab center, the bulk ,

: of diarrheal disease services are nrovided by‘about 15 _
paraprofessionals supervised by several physicians and '
‘supported by about 12 support staff., fThe number of patients
services by ?his‘proqram is shown-in Table 3. | .

by o Table 3

. .Number of In - and Outpatients Serviced at the
- CRL Matlab Treatment Unit {1966-76)
Year ™ . Inpatient . o Qutpatient Egggl

1065 951 - 1513 2474
1367 " 950 T2 - T g
1968 1959 2745 ' 4704
1969 2223 Y 1548 5771 |

71970 2893 3763 6656 !
1971 2331 1836 4167
11972 1361 2694 4085
1973 720 . 2776 - 3496 _

- 1974 4763 | 8882 . 13645
1975 4 4125 | | 8672 12997 |
1976 3037 o 7367 10404 i

-In 1978 a sinplified treatment and training unit
staffed entively by paraprofessionals is being developédd

" Unit staff will assess all incoming patients and, where

hapﬁropriate, therapeutic decisions will be determined and

‘implemented by paraprofessiopals. Basic procedure manuals
for this unit are being developed. Paraprofessionals would

: . " . ) o -
-~ . - ' . ;
{ .



v}

-
o
0

i

trained Lo detect omol ted cases coc sevorely
11y for simn plified treatment. These selectied patients would .

4. . receive care in a4 study ward, which would Al80 Barviee |
ﬁatientﬂ who are under resecarch protocols. ' l
";\ )

v

ﬂ; Alsd‘in 1978 central clinieal Facilities are betng

' established for selected MCH~ ~FP services, Clinical fertility
Ccontrol services - IUD insertion, ligation, sterilization, .

; and menstrual regulation - along with selected matornity "

" services would be made available at the Matlab central

43 T facility. fThese clinical services will back-up a MCH~Fp i
LIOYTam He:nc implemented by the CRL in 70 Mhtlab villages

v consisting of 80,000 pecple. This program Cantitutes thve. -

«-5aeconu phase of *nﬁ Lontracepflvp Distribution Project whore
[]

R i

P

the fertilify - mortald Eylmpack of annlnpensiglgd_g;llﬂqpi:
based delivary system‘ls being teéted. The program involves
villiage~hased delivery of seletted MCH-FP services by

'k’ ldhnt female workers backed- -up by union-level-subcentcra.

-8

1..|
=
[""

. seientific Projects. (1977-78) v

I

-

A llu:lng of the scientific research and trainxng

actiyitieu in Matlab is shown in Table "4, _Details on these
protacols are available in. Lhe CRL 1977 CRL Annuatl Popors

- In'le77- 78, over 20 spec1f1c research pr01ncts are beling

b

undtr taken in Matlab. The?e involve all six scientific
WOrhlhg qroups of the CRu

I. Dlarrhea Therapy: Plans are currently being formulated
- . ko mouht figtd tiizts Ot ofat therapy 4% H BFgYRREiye and

------

therapeutic health fechnology at the village level. These - —
trials will focus on two aspects of this technology. fThe
first is an assesBment of the effectiveness'of oral therapy

-, -
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Research Projeets in Matlab in 1977.78

-~ e i

Study Title

A fengitudinad Pleld Frial of geal "Tharapy

B. A Clinical Triatl of Trimcthcp%im and
Sulphamethoxazole-(Bactrim) in the
treatment of Shigellosis - _

Cholera Veccine Field Trial

Epidemiology of

Enterotoxigenie
Escherichia coli

Diarrhen

- B. Community and Family Studiea of

. Enterotoxigenic Escherichia coldl.
F. Rotavirus Family and Community Study :

G. Cohort Infection ang Nutrition Study
+ Water Use Behavior Study
- Organic Materials and Energy Flow Study

Reovirus Serology

- Hospital Surveillance vf Diarrheal Disecase

Growth and Development Studies Meheran

Lactcse Malabsorption in'Bangladeshi
Villagers

,
N. Demograpnic Surveillance - >
Contraceptive Distribution Project

. P.
Q.

Determinants cf Natural Fertilicy

Survey of Fertility by Fregnancy Prevalance

R. Short-term diarrheal pPreczntion and
treatinent training to Bangladeshi physiciansi
e and paraprofessionals '

-

5. Establishment of'simplfgizamﬁkeatméné and
training unit - '

T. Operations of paburhat treatment unit for

T training - ¢ - T .
. .
Yo, . “
o : =

_ — .

b ‘ .

’ -163-

" Pending

Protovol,
[

- S .n.u_nu-‘-‘
Pend tnin
TT-0

- 73050)

77-012

Pendlng

Fending
Ti-019
17-020
Pendi niq

Pending

77-007
37-010

N 730502

700505 .
77-027
T7-025

Pending

Paending:




it reducing diarrheal morbidity and mortalitv, preventing the

hospitalization of severe diarrheal cases, and improving the *
hutritional status of cnlldren The second will test various
systems of service delivery and ko asgess the relative
effectiveness and risk. of.various delivery systems. The aim

of the second Program will be to optimize safety, acceptance,
and use., ‘ :

i1, Host Defense: on three previous occassions the
Matlab field station has conducted field trials of cholera

'vaccines. " The efficacy of the- whole—cell cholera vaceine
: curreptly used throuqhout the world was established by these

trials. 1In 1978, another cholera vaccine field trial Ls
planned. fThe trial will involve four population cells:

(1} texoid vaccine;  (2) whole-cell vaccine; -(3) combined
toxoid and 'whole cell: and (4) tetanus toxold; The new
cholera toxoid vaccine has underqonk safety testing in
deveio;:a countries and appearg to hold significant promise
in ucrms of effectiveness. The whole~cell vaccine to be

tested is adjuvanted dlfferently from the furrent vaccine

 and~also holds some promise. The combined vaccine cell will

test for qynerqlam between Lhe first two vaccines, and the
fourth cell will be the control group. It is anticipateq
that over 100 field worxers will be required over a three

‘month period (May -.July 1978) to get the field triail

4

undefway . o | . . - -

II1. Disease Transmission: In recent years there have

Been two major scientific break-throughs which have vastly

extended the hossibilities of d@te"blnq a causal agent for

cdiarrheal dLsedseq The flfbu wds_ the discovery that some

strains of rhe ublquvtous h.coll ‘which were considered :

ft




normal inhabitants of the human intestinal tract, ars causal
.. agents of acute diarrheal @iscase. The second advance was .
that many acute diarrheas in children are assoclated thh

2 virug pairticle called ROt avirus. Prcllminary studics
1nd;cahe that E.coli had Rotavirus diarrheas are highly
_prevale ent, and the latter in particular may play an

important causative role in childhood malputrition. Epldemio-
legic studies are therefore in progress in MaLlab to tdentify
the level pattern, and modes of transmission of those
dlarrheal agents.. A longitudinal study amony a cohort of
. - flewborns, more sover, ie alsb'being Initiated té'ﬂtudy immunity
| and reinfection. Parallielling these epidemiologic studies
. are bhehavioral studies on water and sanitation nractices.
| The transmission cycle of cholera in endemic arecas for exomplo,

is unarguably associated with contaminated water, but the

‘ actual path of the organism from one infected 'host to other %
:?; susceptibles has not been delineated defiﬁitivcly. “interest |
jf- in this subject heas been.sharpéned recently by studies at
' the CRL which show that simply providing safe water for
drinking, for'ﬁvannle by dritied wei]s, has not boeon suffisf{ent
PO o reduce the incidence of cholera when con1aminated surface
waters in canals and tanks is avdllablw for other taps.
) Water and sanitation behavior ave being studied in Matlab thrﬂug
‘intensive vallago~lev 1 observational research by an in-re sident
Vo investigator. o ' o _ "_ S ;
e '»f i | o o -
' EV;_NULflLl}&Mm_ln the past, the CRL_has conducted several
- nutrition studies in Matlab LnuoLﬁlgéwlntccrLon,"iﬁmhhit?, and
nutvitional status. In 1977-78, scveral studies are either
in prourass or n:annmd on rhm Dot :mtial folc of infection,
. madansorption, food dl *rlbutton, and dietnry uractice on the
P nutritional-%tatus of ch;ldren. In the §tudy village of
; . 7 Meheran, a ﬁhree—§éas longitudinal study'on tnﬁggtiOn,
-.A -~ — ’ -
vy
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"intake and growth and developnent amona over 400 children

under age 10 will Fict gomplétaan in Deanmber 1977, The atudy
-Ahould yield useful anthropometric 1nformation‘on Banag ladesh |
children and may provide a basis for analysis af the

interactiocn of infection, particularly diuxxhcal dis s8R,

and malnutrition. Al-o to be completed by D-cember is a

study of the re]atlonkth between nquLLlonal Status and

lactosze maldDSOTDtIOH in Several seliected Matlab vilanﬂn-““—"“”
The study WJJI dncument the level 'of lactose (a major

©

carpohvdérate con stituent of milk) malabsorption in rural

Bang} adesh and mav prove useful in dctormlninq the utillty_.
Cof miik as a "hlld weanilnq food.  Because new tucnnvquas : .
'hgve rebeqt]v developed in. fht dotectlon of etxnloqi agents
involved in nA]dhnod dl““ fzas and bhecause such tcwhnzﬂqn

CAYE NOW avalilable ar CRL another indepth longjtudinal cokort

stuay onh the effects of lanC;LOH on dlerarv practices and

;gIOWLh anq development of ahout 100 newborns is pianned in

}fb?B “ho tuﬂy would examine the role of various infectious :
aq@nts in infant and childhood diarrhea, the development of

host immunitv, and factors related to reinfection. Paralle)
investigatiéqé would alsc be undertaken to fassesys changns of
dietarv practices and gastrointestinal alsorstive fﬁnétions

duvlng diarrhea to e%tlmcte *hc 1mp0rtdnce'of these'variub)es
oy : :

1

in ma!nurrltion

S : . - | “ _ .
Y.lPopulation: Population activities in Matlab date back

Lo 1966 when the demographic surveliilance system was establishe -
In 1877-78 the surveillance. system, dhllo continuing, is" being
modlfied to improve its quality and to increase its'ré]nvance
0 CRL's e%nanﬁluq Field program. In addition to Csupponting |
ﬂemoqraﬁhlc analvse% on ferFxllty, morLaIJLv _migrattqn,ﬂand
nurrlage by CRL acnentxst s, the system providéds essential
¢emngraph1h data for the <oR rragéétﬁve disﬁribution‘projmgt.

h
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“h collaboration with the Ministry of Popﬁlatimn, the CRI,

initiated in October 197% a house=ta-houge dMatribuvion af

oral pidls and eondoma to half of the study population,
v Through this program, bhe level of demand ﬁpr cantraceptioen,
' optiimal delivery systems, and sultability of various modern
contraceptive technologies are peing assessed: In 1978 the - P
p:ogram_}; undergoing modifidaﬁion invblvinq more extonsiva - .
qmntracéptive services, bebber . upport for HldP-Q foctsi____ §-.
-:~; and paralfel selécted MO H o&EVLCLf in 70 villaqv . }hﬁ last
population proiect in Matldb is in its thrd year. It is

LA longitudinal study on the . dete erninants of natural fereility,

=i

. This study involves monrhly vxslr ro 2,500 couples and is ¢
o examining the role of hoal*h,‘mortdlxty, nutrition, and

v gelected soc:oeconomic indicators on fertittty pvrformarr
o An BXLYa dividend of this study has heen the devaloPmehf mL

5! ncw ferf:llLv survey technigue LNMPUtth fnrtilxtv from two : |
Cros:s -%mc+10nal surveys -on pregnancy prevalence., Thin

m;. technique W“S vex:fledlln the . survexlldnce area and 1a hninq
ctasted in a non-CRL J”Id saup L — T

v

VI. Outreach: Althou nh undretal onfsporadiva]LJ in the [0 RO

hagt, the CRL has bheen 1ucroa:3nq1y involved in grain;nq 434

acsalth pvo'o~u1an11 1ndl ndtawrorequinnalq' énp' mponus "ty .
~:fth¢s dLL1v1by_was the large cholera epidenic tn Chand;:r:.f L
‘ i ‘nhdivisjoﬁ An £al JQ?? The outbreak was not. only mot b? S

Lﬂf@hS¢TVLFq CRIL oPrJlCLS in Matlab but the rRL_'rvnrmonb

P

tentar rapidliy’ 1ra1nod Bangladesh ;. physlckdns, mﬂdl?h _ ' _ .

e

~ wtudents, and- OArdp*"‘ossionn‘v who wer e assimnem Ly Governs

ment £ L?1t1ow'in the apidemic arca. oth jor txaLnlﬁq and
v - \“ N °
*.sarv*cw-pur00¢@r. tha CRIL also es ta“llQhed a tempn rary

fmeJLfiﬁn’r'“n” trraumcnr nnlt at Haburhat {at JQ scuthern . v
tlp of the urvolllance ar .a}.f Tth unit Shrvnd as a- usni@i‘ﬁ"z--

-f}ﬂld tra:mxnc ac‘ Virey. anﬁ also he1pgu to meoL Ehe large

. i i M (LS
- . '- A -

- . _ RS e ¥
;

e . i
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number of severe cholera cases requiring emcrgency treatment .
- hs @ contlnuam.on af rhiq program the CRL Matlab eroaements v
h_'unit is being developed into two componants, The firat will
" be a simplified trpatment—rumwtrdining unit statrfed entirely
by pahdmroJeq81ona]s. The second will be a clinical unit for
'-compllca e Datlents requzrlng physici ian attention and for
patients 1nvo]vpd in various S”lehtlflﬁ protogolq Pnnﬁtrucrtnm

¥ Cof the treatment-cum= training Unie snoul& be compchﬂd by the.
}“ end of December 19?7. © o ’ _ o fﬁ
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* i
Cholara Resesreh Labovanary
Matlab Piold Station
Stalt Roster - Becember 1277 *
{j'i' . Finid Surveillance Brataoh
My ' .
MARTE RO Mnkian . NGAR ) . R
I
I{lkl:gxd"ijntqaﬁﬂnrd
: Nilwar Hoguadn
hakrohorhy Dinesi Ch. Shaha
‘ur,mahm@u Khan Fazlur’/Hahman \
Fivoz Mia
4 Surveillance Assistants ) . -Golam Hosmsain
g Soatihar BEoshineara Salma {Mrs.
Carker S o , Taris Al 1 ?:
M. Hurul Islom : . T Terie AlL Mia 13X
ul togue | ' . . ¥haleda Ehanoom (Mrs.)
alur Ralman I . . Khaliiar, Bahgman Ly
il Hossain - S e RS ¥h. Shahadat Hozsaln
- T ' I.M. Mannan Pathan
B, Mckbual ifoussain
Kehinoar Begum (Miog)
I Majid _ tfun Nanar Khaneon (Mry,)
L Memien . Manishee r‘hco r1b0|f/
ta Ranian Das ' B © Mazodul Heque
rucdin Akhanda . MUBOTan Jl! ‘Dag
vmo B Honaward| Beguis
Martiur Rahman ' Hargas Hkter (Mrs.}
uar Ali : ‘ Masiruddin 3
uzul fstam Nazenl [slom
Tamail i turul Hoque
Ligur Rahman ‘Ouman Gani Bhuiyan
o HL1 Paregh f_‘h_«f Chakraborty
ndesr Hayet . . _ Rashida #fkver {Misn)
idullah ' : Buiml Amia
iya_ Begum ) ) R Serajul Hog
Juerul Islam
- Snahana Ahmed
I : ) Shaniddur Pahman
) Baten ' Shalruddin Abmed
LoHoLie T o Siddiaur Rahman
p R ' : BLMLA. Anic -
(N - . L 5.H. Patwaly
7 Roe-e od Gia ) o .l Paunl
5 Samad . Swapns Das (Mes.)
s Shahiid Tofamzal liosssin Xhan
I'aher . _ o Zahlrual Hogue :
"Eashen . ) “ainal Abedin 1 . - .
Y. Aminul Tslam Khen ' Zadnal Abedin I3
‘Patwary \“u\‘ o . Febun Messa Aiapat (Mrs.) N -
nian Bakaul S T e B '
wallah® Sarver B ™. . 'JaL Staff
wr Rhhman - . Dncmrc.ra Kianam . ;
1 Kamepun Messa (Mrs.) . ™ Jdahanars Begum
hovsheda (M1rs,) j . ' “ohingor Rakman {Mrs.)
|~ +
. ]
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Specidl Braff Contd,

Rufia Begum (Mrs.)
Sati Chakraborty

“Shahida Begum Shahana (Mrs.)

Glerigal Staff
AK.M,
Fazlur Rahman

Md. Shahidulliah Khan

Female Village Workers .

Mamibul Hogue

Anowara Begum
‘Arati Rani Mallik
Ayesha Akter
Ayesha Begum
Pasona Rani Gope

‘Begum Amena ¥nanoom

Pegun Basmin

pegum Monowara Akter

Begum Seraji

Bina Ranl Sarker
Delowara, Begum
hovi Saxker
Dipali Rani Das
Fatema Beqgum
Fazilater Nessa
Ferdaushi Hossain

Gita Rani Das (Dalal)

Golenoor Rashid
Hashina Begum
Masina Akter
Hasina Zahir
Jahanars RBegum
Jahanara Begum
Jabeda Bagum
Joystna Bequm
Khorsheda Begum
Kiria Akter
Lutta Begum
Lutfun Nessa
Lutfun Nessa
Matla Begum
vahfuza Akbter

Mahmuda Akter (Maksuda)

Malina Rani Roy
Mamtaz Bogum
Mazeda Xhatun
Milon Nessa
Alnoara

.
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Femals Viilage Workers

TR —

YornjutRani Das
Vunowa'& Akteor
“unOhara:uvqum
Monowara legum
Namita Rani Daa
Nazma . nhaum

NULjah\r Regum

P?lrd Begum (Parul)

Pcfvin Aktar

Prodhen Mahmuda Akter

L3

Puspa Rani Majumder;

Rabeya Khatun
Rabeya Yhatun
Razia Kﬁatﬂm
Rekha Rani Roy
Fokaeya Regum
Rokeya Beqgum
Rokeya Begum
Rokeva Begum

‘Rouzhan Akter

Roushan Ara Aliter
Roushan Ara Begum
Rumi Begum
Runla Hegun
Qalima Akter
anjglx Rani Saha
Sarju Bala Das

Selina hkter

Shahida Akter
Shahlda Khanoom
Shahida ¥hatun
shanaka Ranl Das
Shamsun hahor
Sutia Khatun
Suraiya Boegum
Tafura Bequm
Usha .Rani Sarker
wahtda Hoqg.

EiS

-~

Cantd.,
—nY



MATLAR ADMINISTRATIVE BPHPCH

ALK M. Abdul Matin, Head

_szg_:_:i Securiky Guard Contd.
. Didar pux s .
. Lulal Miah

—~- “—"’ldﬂ'lfi Ahmed  Bhudpa-

Mazruliah L ' ' Fazar ALl
. Fazlul Hug
fgpe:;:«ibcvat Dt*‘.fﬂr/aespatcher_ - Joynal Aboedin It
Abdur Razrak T o . — Kalai Bepari
v Minnat AlL
Speedboat. Driver/Mechanic Mohor ALl Molla
Eb_cﬂ:a.‘: Sajam IT - : © Noor Mohammad
Morshed Khan : . Nurul fng Molla
' - Rahim Bux Fa¥azi
Sreadboat Driver o
Abdir] Barex v I L Cook
Abgur Razzak I1 . . Nutu Mlah
ARy Rl S - - L
Abdus Halam 1 . - _ Cook Malper
Ab<ius Sobhan : All Reza
Abul Hasbenm o . celwar Hossaln
Blram Xhap ‘Biddicur Rahiran
Awmir Hamza ) '
Bavivy Raluparn . L . linuse _C_;_g;:l_,_a:r
Jalal Atmed s A¥itas P11
Jovral Abedin T ( ' " ' Safar ALl
Jeyrail Akedin LT )
Ll Miah _ . Maintenance Porsonnel under
Monhtuddin | . Supnrvision of Matlab
Monu Miah Administrative Branch,
Nederay,snan o ‘Abul Kalam
Nazimuddin : ) - " K, Shamsuddin Ahmed
& Ratmran o . ... . shafiullah
Sadu ¥Miah ' '
Showkie ALl .
.(.a' ‘)rwrr
Abdici Matin
‘Monsur Aluned Chowdhur:'y !
Abduad ; )
COARs Hoenad ' ' o ' - o .
Als: Bakore . T - ‘ . . ) . T
 ALL Aratod e c o B )
Ali: Hosuain ‘ ~ T ' L
LN . ‘
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MATLAB HOQPTTAL ERANCH .

A.S.M, Mlzanur Rahman,
Md. Yunus, Deputy Chief Physician

gggsiciqi
A.S.6. Farugue
F.K. Roy

Hard Master
—— TR LET
E.U. Majumder

AEblqtanL -_Staff Nurge »

— e e

Ner Huesalﬁ
Sharifuddin Ahmed

Aid NULSB
hmlnul Is lam Mia

Asit Raran Saha

aberaror~ Tﬂchn1c1an”*

Habibur Rahman zm«uﬁ'ﬁ}g‘K

Warg A“renodﬂL
AL Ly uﬁ?;E 13*
Amir Rii Khan
Jailnal Abaedin
Jehanara ghair
Meherunnessa Dolly
Mumtagz :‘w‘nr—;ur'_
Raficqul: izlam
Urmiila sundaxi Majumder

* Position vacant For )

person.

ChicF Phisician
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TEKNAF FIELD RESEARCH STATION:
Cholera Research Laboratory
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Ii.;w»ul.lt,-.?f‘_'_‘ -
Since itg esgta ablishment in 1350, tne Cholera Rasecaren
Laboratory {CRL} has Cperated several rural field stat{ione
A% part of itg sclentific UlDGFdT& The first andg irrgoae
ural field research station was 2stablished in L1983 4n
Matlab thana (Pouhty), Comilla PDistrict. Matlab. ig situated

45 lm Southeast of Pacca, the capital ¢g¢ Bangladesh (zen

Map 1), In 1974 2 Second research station Wias estatyl {shed
in Teknaf thana, Chittagong District. Teknar ig Situated }

160 xm from Chittagong at the sSoutheastern tip of Bangladesh,
bordering Burma to the east and the Bay of Bengal to the
west. These two fielg stations form.the basis of most Cpr,

field reseg irch in diaryhe eal disease, nutrition, and hanu Thion.
In adglvlon to these fielg sites, other raral areas (Par ur,
_Sy]het Chittagong Didtric*:) and urban arecas Nacea ard

Chittagong Cities) have aisd servaed a$ témporary sites foo

field research.

- 'he per mawen# fiela stations were established to fULPOrt

the research and training functionsg of the CRL. rield

research, linked to Pasic science and ¢linical de£}1Liﬂr,
1s crucial +o a bettﬂr UﬁdLIthH@JnG Lo . the pattern, cuucar
and épnﬁ @quences of diarrheal disease, malnutrition, and high
'fertilitv. 1uc1oat10n of - effective interventions DAY innt

these problens also vpl1es heavily on fiela rescarch.,  Vhe

JLnkacc_of Lield_worl -Jltn—health-servrce%—rn—*—pomt}r&rﬁ"“—'—““*—“—'" -
where Specific health problems are highly prevalent alse

provides a relevant environment for the training of a vitrjoty

of health profe ssionals ang pareprofessionals

a7

'
4 e
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TEKNAF FIELD STATION

ithy Teknaf?
e e e e ———

The Teknaf field station was set up mainly to study the
problem of dysentery in an hyperendemic area. It started '
wunctioning  from September l974 with the opening of a simple
treatment’ unit supported by a bacteriological diagnostic
léboﬁatory. To begin the Teknaf field program, an initial grant
was- provided by UNICEF, Dacca; subsequent, longer-range support
was provided through a grant from the International Development
Research Centre (IDRC) Canada. |

Beginning in April 1972 an unprecedented number of severe ;
shigeilosis‘eases were observed reporting for treatment at the '
hospital of the Cholera Research Laboratory (CRL) in Dacca. '
The majority of the positive isolates were Shigella dysenteriae
typé'I which were resistant to tetracycline, streptomycin and

chloramphenlcol the strain belng sensitive only to ampicillin.

The 1nC1dence of compllcatlons like extreme. hypoprotaenemia,
leucocyt051s, severe electrolytes imbalances, partial or
-'complete kidney fallure were also noticed in a high proportion
. of cases {(15%) ._‘These were responsible for an overall mortality
in excess of 10% in contrast to less the 0.5% among cholera
ceses. 'Epidemics of severe shigellosis were also reported from
f‘-many otheriparts-of the country throughout 1972 and 1973,

.. bk ‘. LA B

v Lr . é_“ - ' ."r ‘,‘I_-._..—:'J_é'j;-_ o )
Durlng the monsson season of ‘1973 a particularly severe_

epldemlc of dysentery hit the offshore island of St. Martin

”1n the Bay of Bengal "Very high lévels of morbidity -and mortality- - -
were reported. Consequently CRL was invited by the Ministry of

Health to 1nvestlgate the epidemic and to provmde necessary

medlcal assistance. Follow1ng this epidemic in St. Martin's

island it-was noticed that.the adjacent mainland area of nearby

R

 Teknaf had also been severely hit by shigellosis. With the

- .

a551stance of UNICEF CRL established a small research and
treatment centre to‘study-theﬁprpblem of shigellosis in Teknaf.

r
*
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a listinglof the current CRL Teknaf staff is shown 1n Appendix II.

.

Population and Geography of Teknaf:

Teknaff &s eéﬁuaﬁnd tn the Bounkhecastern tip of Rongladash
in the Cox s Baziar sub-division of Chittagong district. It is
a narraw penlnsula.- Its.eastern side is bound by the Naf river
_bordering Burma, and its western side is circumscribed by the
Bay of Bengal. Tﬁe thana is about 25 miles long and 4 miles
wide. Until reéeﬁ;ly it was relatively isolated from the rest
of Bangladesh. In 1974, a motorable road between Teknaf and
Cox's Bazaar, the nearest sub-divisional headquarter with an
airport some 55 miles away, was opened. |

_ Tehanxthana has a population of over 80,000 and is L
sub—divided?into four Union Councils. St. Martin's island
situated qn a coral reef some 15.miles into the Bay of Bengal
belongs tq the southern most Tgknaf union, chahpuridwip Union.
Almost two thirds of Teknaf 13 nllly, being a part of the Rcju

" Teknaf rapge of reserve fo;est and having many species of wild-
life lika elephants, dep;s and hears. -No human inhabitation
is alloweq to encroach pn Fhese forests. The only exceptions
are hmema}l number of hill—tribes, who had settled in the
forests hefore it was declared a reserve forest,

[
Fox

Most, of the éopulaflon of Teknaf are Bengeli Muslims,
-. although_ ghere is a alzable nggbnr of tribals who speak their
own dialegtq A small population consists of Buddhists. Most .- .
of the poPulatlon are very conservative in their outlook.
Women are rarely seen outside their homes and the system of

"purdah" pr seclusion of women is strictly adhered to by the
populaﬁibg;

The Frincxpal occupation.of the inhabitants of Teknaf is'
~" fishing and agriculture. .- Most of the fishlng is done in the

lé_f‘f“ﬁf f‘ .i.;: -184.



Naf riﬁe}-and the Bay of Bengal during the dry season of the
year 1i. e' from October to March. Surplus fish caught by using
locally crafted unmechanlzed boats are sun~dried and Eransported
§8¢ sammeFsial gals in atner parts of Bangladesh. Mechanized v
fishing boats are fewer in number, although there fs plaenty of
opportunity for developing a4hichly profitable fishing industry.
Agriculture consists ?ﬁ.a single crop of rice, grown during the
monsoon. Production of cereals is inadequate to mect the local
needs.. Supplementary food therefore needs to be imported into
Teknaf, paid for by surplus fish. A second crop of rice may be
grown in a small proportion of arable land by damming up local

rivulets during the dry season and using the water for irrigation.

"A large proportion of the population are landless.labourers and

eithe;ﬂwork‘in fishing boats or in the fields. 'Mény of them,

w;oarficulafly women and children, collect firewood fromhthé'jungleS'
‘and sell these in the local markets., Considerable acreagc is.

- devoted to the productlon of betel nut& or-arache nuts.and betel

leaves. These commercial crops grow particularly abundantly in
Teknaf. . !

i
a

TEKNAF VS, MATLAB

respetts. Whereas Matlab is situated in the plains and is

riverfhe criss-crossed with canals, Teknaf is hilly, dry except

in monsoon, and almost devoid of -xivers except the Naf river

which is actually a tidal creek or fjord. Although the

majority of the population is Bengali Muslim in both areas,

<+ . there are dlstlnct differences in life style and culture. For

example, houses are built on stilts in Teknaf, not unlike the
rest of the rural south-eastern Asia. Availability of seafish
in Teknaf is likely to be a factor in the low prevalence of
vitamin A deficiéﬁcy of children, in sharp contrast to Matlab.

"Multiple marriages are far more common in Teknaf, even amongst

the poor section of the communlty. Broken marriages are also
more freguent in Teknaf which. results in a large number of
children who are living with their divorced mothers, stepmothers

-185-



or stepfathers Sources of water are very few in Teknaf compareé
to Matlab Sinking of handpumps is laborious, expensive, and

. sometimes impossible in many areas of Teknaf due to a layer of
velcanle reck or beulders several fegt helow the surfarcn, Th-
populakieon in general therelore depunds oo s
ditches which are dug frequentlvy during the dry season to obtain
potable water. During the long dry spell of the pre-monsoon
period, there are reported episodes of fights over wells as
neighbours try to "steal" each others' water supply. Under these
circumstances the population in general likes tubewell water in
cont*ast to those from Matlab who tend to complain about its taste
and colour.

~Teknaf vs, Matlab:  Incidence of various diseases:

It is interesting to note that dysentery is far more common
in Teknaf than in Matlab with an annual attack rate of over 100
per 1,000 in Teknaf versus less than 10 in Matlab in 1976. )
Watery diarrheas on the other hand, are relatively less common

. in Teknaf.;uCholera, fortunately, is seen but rarely in Teknaf.

Eévef on tﬁe other hand is probably the_most serious illness

in Teknaf. The exact etiology of the "fever syndrome"” is not

. known, but a large bulk of the fevers are probably due to malaria.
‘Teknaf is reCOgnlzed -as..ong of the hyperendemlc malaria zones
which $ur:ound the hilly northern and eastern borders of
Bangladesh. It is probable that chlorogquine resistant malaria.

| _may be found in Teknaf as_its presence _has been documented.-in - -

o Burma. Past censuses and the longitudinal surveillance systems

have also: establlshed that fever is one of the most important

S ——

causes of.death. In Matlab, however, fever does not _occupy such )

Tl

a high position amongst the causes of mortality.

-
®

A summary of present activities in Teknaf is discussed below:

1. .Treaﬁment Centers: The first center was established

in Teknaf on September 15, 1974 with the assistance of the

-186-



Py

T

-

-

s}

~*
the's;aff of the Government Thana Dispensary who also ran
it for approximately‘six months. The centre was located very
close to the! Government Dispensary At that time the load
of diarrheal’ patlents was also relatively low. As the :

attendance’ of patlents&increased new staff has been recrultcd.
This includes a full-time male:nurse paramedic who operates

the centre. Although a phy§JC1an has been employed as the
leader of the“Teknaf field station, the bulk of the patient care

act1v1tv lS prov1ded by paraprofesSLOnale
. {"' - if

From the beglnnlng of 1976, another Treatment Centre

.

was opened 1n Shahpur1dw1p managed by personnel from the
localweommunlty. Two educated young men from Shahpudewip
were selected to undergo training at the Teknaf Treatment
Centre’: The objective of this tralning was te learn the |

skill for diagnosing dysentery and diérrhea, to assess their
vt

fseverity, and to provide therapy byl oral hydration and,

ﬂhere necessary, by the intravenous route. They were also
W .

‘instructed to use antibiotics like tetracycline and

"ampicillin in selected cases.

2. Dlagnostlc Laboratory The laboratory was established

to make bacteriologicaly diagn031s of the organisms causing i

dysentery. Stool mlcroscopy and collection of blood for

.haemoglobln is also. partaof the laboratory activity. For

the first year it was managed by technicians from the Dacca

CRL who were sent perlodlcally to the field station. All

_medla ‘Wwére also carrled regularly from Dacca by airfreight.

"The Teknaf PrOJect now employs full-time technicians reslding

ln_Teknaf to prepare media as well as carry out bacteriological
inveshﬁéations including biochemical and serological tests
w1thout dependlng on iDacca. Sensitivity tests against -
antlblotlcs are Cdrried- out in Teknaf. The bacteriological

quallty of water is also assessed in Teknaf This laboratorj

is equlpped with one 1ncubator and two refrigerators, both
. ¢
B PR
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run by kerosene. Only dehydrated medla are sent from the__

Dacca labo;atory

3. 'Census- ‘One of the'first objectives of the Teknaf Préjcct
was to cahkxy ‘sut a; ccmpfeh@ﬂﬁiv@ conaug 'of Teknaf usling thao

'~-personnel of the local health administration. This activity

Wi

was started in the latter half of 1974 and completed by .
March..1975 at a modest cost to the project. The census not4

fohlj enumerated the population but also gathered additional

'1nFormatlon 1iké sdciceconomic status, family"giﬁé, sources

T of bathlng, washlng and drinking water, places of defaecation,

and the- types of dwelllngs as_well as crowding. pattern. Each

individual reSLdlng';n'Teknaf thana (80,000 population) was%

1gi0en“a unique'numbéf so that an event occurring in the faley

ox to any iﬁdividual éould:be located with ease by computer.

'All of the relevant information have now been punched on:}nd

cards. and transferred to computer tape.

4. Morbidity Surveillance: Soon after the census was

cbmpleted, regular surveillance for the diarrheal diseases
was . instituted weekly. At the beginning this surveillance
was limited to a small area near the treatment centre, but
presently it covers over 40,000 or half of the populatipn

of'Teknaf. " The main objectives of the surveillance are to

~ detect. outbreaks of diarrhoeal illness, to report on

episodes of dysentery and diarrhea on standard reporting.

;forms,*and to collect rectal swabs for dlagnosing the

St

bacterld reSpon51ble for shlgellogls

Episodes of major illnesses like fever, measles,

pneumonia etc. are also recorded in the family card provided

-hteueacht@ﬁftheuhoﬁseholdsﬂunder_surueillance,__._,ﬁwhm__,"n,_.-.

- I . - . - -, . [P
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5, Demeographic Surveillance: Field staff in Teknaf arc

required to report all births, deaths and migrations
occurring in the families in standard forms. Although the
protocol followed in Teknaf is the same as in Matlabk, the *
reporting forms have been modified to meet the specific
research needs of the Teknaf Project.

G. Nutrition Studies: One of the objectives of the Proicct

was to establish the relationship between dysentery/diarrhea
and nutrition. A group of 370 children below 3 years of age
are being followed longitudinally for episodes of diarrhea,
dysentery and other morbidities with'periodﬁc measurament
of their height, weight and feeding pattern.' A smaller group
is being subjected to measurement of dietary intake during
-illiness and again after recovery. It is expected that this
study may be able to identify the reason for failure o@;i
wéigbt gain in children with diarrhea and dysentery. Thé
~study may also sﬁow-a higher frequency of various morbiditics
£hcluding diarrhea and dysentery in malnourished children.

t

7. Causes of Death in Teknaf: The pattern of illness and

morbidity in Teknaf is considerably different from other®™
areas of Baﬁgladesh, like Matlab and Companiganj. It was-
considered worthwhile to engage a physician to interview:

- the immediate relations of the deceased to arrive at the
probéble cause of death through "verbal autopsy”. An areca

- of Teknaf Gomprisingqa_populatipn_pf_lj,QOO_is being guhiec;ed
‘to this study. The objective is to establish relative
importance of dysentery and diarrhea as a cause of death

vis-a-vis other causes, like fever and penumonia.

8. Water and Sanitary Intervention Prograiime: Duec to low-

availability of water in Teknaf and low levels of health
consciousness and_ education, it was decided that Teknaf might
be a suitable site for a study to determine the effects of
inter?ention measures like augmented water supply by hand-
pumps, sanitary latrines, and health education on the incideonce

]
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of diarrhea, dysentery and skin infections. With these

.. Ohjectives in'view, a proposal has been formulated to carry
out an intervention study on selected areas in Toknaf wherao
one or multiple intervention measures will be instituted.
Einee the basa-=line ineidences of various types of diarvhon
and dysentery have already been collected for the last two
years, the plan is to observe the effects of these mecasures

on a longitudinal basis.
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Appéndix I

Cholera Research Laboratory

- Project Office .

Dr.
Dr.

M.H. Munshi, Manager
S.M.N., Nawab Hossain

Public Health Consultant

Clinical Staff

~Mr. Md. Yakub
 Mrs. Renu Bala Dey
Mr. Bacha Mia
Mr. Nazir Hossain
Mr. Zamir Hossain
Mr. Shafique Ullah
Mr.

Nurul Islam

fLaboratory Staff

. Mr.
o Mr.

Mr.
Mr.
Mr.
Mr.

Abdul Hug
Meshbahauddin
G. Gomes

A. Monaf

Mir Kashem

A. Kashem

Statistical'office

Mr. Mizanur Rahman
Mrs. Marjina Begum

" Miss Saleha Begum
++wMiss H. Ara’'

o - -

-
N
v

PR

'Field Programme Staff

Mr. Yakub Patwari °
Incharge, Field Activities

" Research Assistant

'Niss Shankari Kar
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Teknaf Dysentery Project
Staff Roster - December 1977

Field Surveillance Assistant

4

Mr. S.A.! Choudhury
Mr, A.Q. Mandal
Mr. D.B. Chakma
Mr. M. Amanullah
Mr. Md. Umra

" Field Assiétants

Mr. Tofazzal Hossain
Mr. Abushama

Mr. Nirmal Ch. Mali
Mr. Anisur Rahman
Mr. M.A. Rashid

Mr. Saidul Haque
Mr. Jashim Uddin
Mr. Azmal Haque

Mr. Mustaque Ahmed
Mr. Nur Bakhta

Mr. Salim Ullah

Mr. Kyathen

Mr. Fazlul Kader
Mr. Dulal Kantl Dey:

o
[P —

i

" Female Village Workers . -

Ava Rani
Mrs. Alo Rani
Mrs. Mahmuda Begum
-~ Miss Anju Pal
Miss K. Mukherjee
~- -Mrs..Hani Bibi
Mrs. Nabin Sona
Mrs. Banu Bibi
Mrs. Amina Begum
Mrs. Ayesha Khatoon
Mrs. Hazera Khatoon
Mrs. Lakshmi Rani

Mrs.
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Administrative Clerk

* Mr. Azizul Islam
\ - .

Store Aséistant :

Mr. Nazibur Rahman

_Security Guard

Mr. Jabbar Malluk
Mr. Abdul Latif

FEhgine Boat Driver

.. Mr., Kabir Ahmed
Mr. Lal Mohd.

‘ L PR e,
~. - Driver/Mechanic
- ’ o1
‘. . Mr. Hasan Ali
. Cook ¥ H o T \
‘Mr. Milan Kanti Barua
r‘. ’ - ’ ’ . -
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* SOME CURRENT GOALS OF CRI, DACCA

In the 17 years since the dedication of CRL Dacca the facilities have

peen developed and expanded to support a broadened and more intensive progteml

People have been trained for the support of diverse field and laboratory acti-
The following lists some of the current goals of CRL:

; vities.

BE

Y

" 7o investigate the .linkages between malnutrition and diarrhea.

To train health workers in the available simple effective and

inexpensive methods for treating diarrhea.

To explore ways to put the responsibility for simple care of

diarrhea to the communities from which our patients come.

" To investigate the different causes of diarrhea in the Dacca area
and define the ways they spread.

To devise and test ways of preventing spread of disease and pro-

4 tecting individuals who may be at risk.

To evaluate interactions between different causes of diarrhea:

and nutrition.

.TO carry out studies which define the relative importance and

interactions of the local and systemic immune defenses, and
+est methods for safely enhancing such defenses.

To carry out studies which define the roles of non immune
defenses such as gastric acid and normal gut microflora.

To make observations on any unusual manifestations of diseases:
that are commonly seen at CRL, and define thelr importance as
indicators of problems in the community.

1

Ta devise relevant training programs with collaborating institu-~

" tions both within and outside of Bangladesh.

To become part of a network of regioral laboratories which are
involved in the study of morbidity, mortality and fertility in

South Asia. This would include establishing CRL as a reference

laboratory for reagents and training where we possess special
expertise.
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» . of ‘currently ongoing or just completed work in Dacca may be seen in table 1.

e -

5 ’ '
" HOW THE PECPLE OF CRL APPROACH ITS GOALS

The Dacca facilities are central resource for all activities. In addi-
tion to being a.base for the research that goes on in Dacca there are also *
people and materials required to support the field stations in Matlab and
Teknaf and any temporary activities that arise during'epldemics or rhort tarm
studies. TIn additien to a clinical facility and laboratories there are a

scientific library, statis tical unit, administrative services, animal resource
and a complete maintenance shop. The scientific programs are defined and prio
rities set by ;several woxrking groups. Each group focuses on a problem and

members of the groups determine priorities and initjiate the regearch. A list
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WORKING GROUP

L

3

- DIARREEA TREATMENT

-

*HOST DEFENSE

L]

DIARRHEA TRANSMISSION

.. NUTRITION

-

POPULATION

TRAINING

2.
3.

5.°

6.

7.

l.
2.
3.

Table 1

PROJECTS

Comparisons at Sucrose versus .glucose
based oral replacement solutions

Gastric acid in diarrhea
Single dose ampicilliﬁ in Shigollonisa

Factors determining severe colitis in
E.histolytica disease

F.buski infection
Hypoglycemia in diarrhea

Treatment center as a model for care

. in diarrhea.

Antibody response to cholera in breast
milk. :

_ Local immunity in cholera

Causes of diarrhea in Dacca
a) Rotavirus studies
b) Enterotoxigenic E.coll’
¢) V.cholerae NAG

Comparison of media for isolation of
vibrios

Infection absorption and nutrition
studies.

. Effect of maternal nutrition on volume

and quality of breastmilk

Protein loss in diarrhea

_ Hydrogen breath test as a measure of

malabsorption
Level of nutrition and gastric acid
Nutritien and immune defenses

The analysis of data and theoretical
pase -1s in Dacca but detailed listing

is under bathb

Health workers
Laboratory workers

. Field workers

piometricians and epidemjologists
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In reviewing the list of research-projects one may ask are¢ some not rather
academic. The best answer to this question and justification for a sophisticated
1ab05gtoxy based clinical .research effort can be seen by reviewing the dOVclob-
ment of one of the major contributions of the laboratory. What is now acccptéd
by many as a home care method for the effective treatment of diarrhea began an a
very esoteric curiousity of the Harvard Biophysics laboratory late in the 1055'3.
It was discovered that certain sugars and amino acids facilitated the trannyoké
of sodium ion on which the absorption of fluid from the intestine depends,
Physicians who were aware of this sort of basic bieclogical discovery began tol
make careful observations on cholera patients. After defining the basic physio=
logy of cholera it was shown by meticulous balance studies in a few patignts
that glucose did indeed facilitate the absorption of salt and water. Dififferently
composed solutions were tested and finally one that was successful under careb
fully controlled conditions was tested in a few patients in the field, ow this

CGedis proven therapy that ‘is being simplified and the most urgent issua i3 How th

€

wET

o

a4

more rapidly disseminate this form of treatment to mothers and the hOme.l Thu's

from an esoteric basic biological phenomena through a series of careful clintkal
investigations has come a generally applicable simple and effective home treat-
‘ment of diarrhea. This story suggests an important and delicate linkage ketwoen
practical field observations and the discoveries in the root sciences on- which
advances in ‘health are founded. :

A TOUR OF THE FACILITIES

1. 'The Clinical Research Center

on the ground floor is an area that is used for the study of patients with
different diarrheal diseases. In addition to the wards themselves. which
are staffed by highly skilled nurses and technicians there is an X-ray unit,
pharmacy, and clinical pathology laboratory. Physicians and nurses attend
this unit on a twenty-four hour basis. The most experienced of the phydil-
cians are principal investigators for the research protocols. Patlents jare
' admitted to this unit only if they are entering a research study or if they
represent complex problems in health care that cannot be referred elsewhera.
Admissions to these wards average about 10 patients a day.

RS

2. The Treatment Center

This unit is run by two senior nurses but the patient care is carried out
fby unregistered health workers all of whom have been taught the skills
’ needed@ to judge the degree of dehydration and consequent fluid needs of

the patients. Physicians are always on call to help with complex cases

and they walk through the -center several times on each shift to assist fin
" picking up complicated patients.. This unit was opened on October 1, 1937

and in the first month treated over 10,000 patients in the midst of a

cholera epidemic. The results were comparable with those obtained when

L ,patients'weré formerly admitted to the main hospi fl area and attended by

- physicians . No laboratory work, or bacteriology are done in this unit,
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- . aince these are not needed for the successful treatment of diarrhea

. patients. No distinction is made between in and out patients. Pationts
are held until it is seen that they are able té.keep up with their fluid
losses. They are then sent home with packets of oral electrelyte salta

~ to be made up and used at home. The current staff per annual patien
visit ratio is one staff member per 4,000 patients. In terms of thofe
- actually giving care directly it is one staff member per 10,000 patients

per year. This meahs that each health workor cares for mere than 210

pqtients'each‘day many of them arriving with no pulse or blood pressure,
The growth of use of CRL as a scuxce of care by the community may be! acan -
in figure 1l.. .

o -
Ve . . ] ] . P B +

3: The Micrbbiology Laboratory

"On ‘the floor directly over the Clinical Research Center is one of the
pusiest laboratories. This is the microbiology laboratory which backs
up all field studies as well as all the clinical studies. It is one of
the most experienced laboratories in the world in the iscolation of vibrioes.
It is also very good at isolating all intestinal bacterial pathogens and
has the capacity to do essential bacteriology for non-intestinal organims.
when new methods become available and applicable to problems in the CRL |
W populations they- are readily set up. This laboratory does the most sophla-

d " ticated tissue culture tests for enterotoxins and has recently started a
new method for the direct detection of rotavirus in patients. The total
samples processed last year by this laboratory were 40,804.

4, The Immunclogy Laboratory

On the gmne floor and corridor there are severa)l laboratories where
imounologic research-is dene.. In addition to doing a great deal of
routine serology in connection with measuring antibody responses of the
local population to vaccines methods are developed by which the local
immune responses of the gut may be observed. It is now thought that such
ljocal responses may be the crucial determinants of long standing immunity
hgaiﬁst“entericmdiseasesa,-Methgdg such as E}ssue culture, Enzyme Linked
Immune Sorbent Assay (ELISA), fluorescent antibody, and hemolytic-plaque}l
_assays are some of the tools being used to dissect the responses to {
. natural and vaccine antigens.

R

1
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”5;- _Community Studies

' ST - e —

,YQua:ﬂ,fOn éﬁe same -coxridor is an area used by the coﬁmﬁhigjmsﬁUdfés'@fﬁﬁpﬂwho*¥*~
S carry out epidemiologic investigations on problems ifi the Dacca community..

- Index cases are usually picked up from the hospital population as part of
e én oﬁQOing study. This permits using the population coming to us from
“+ ' many parts of Dacca district to serve as a "window" on what i{s.going on
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Oon thextop'floor of the buidling direct]
is the Biochemistry Laboratory.
chemlstry unit for the Clinical Research
setting up sophisticated -assays involvin
measuring hormonal responses involved in
Abnormalities of body chemistry in statd
also be measured here..
_are used to test for the efficiency of 4
able to! set up almost any test that may
conceived of by the CRL scientists.
to adapt methods to problems encountered

aus &

X : i
o I!':

The Dlrector S Offlce
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on the same corridor :is’ a group of offig
to population research, several fox the

aéurrounding conmunities.
diarrhea can ba identlfied and studied.

rThe Bioché%;stry Laboxatory *

pirector's office.

.areaslof research encourages frequent in
between;scientlsts from dlfferent disci;
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In théiadjacent wing on the'top floor or
house the Controller, Administrator and
services including a Personnel Manager.
duplicating servzces.tor copies of artic

The Librafy

-ene—floor.directly below the Administrat
houses. 10798 volumes, A total of 198 Joi
of them have back volumes to 1963 or bel
unit 10cated in the library which produ!
and working ‘papers in the form of monogiiphs.

“ gite for seminars and most working group fcurrently use the smaller
conference rocm for their meetings.. !
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10. The Statistics Unit
- o A .
Jﬁsf opposite to the librarxy there is a corridor and the statistical unit
is one of the first doors off this corridor. Here 1z a data coding and
keypunching operation to put.studies into format for computer analysia.
This is alsc an area where original research in sampling methcdn and othe
innovations in measurxement and analysis are going on. All data from
. Teknaf, Matlab, and the Dacca area studies 1s processed here. In anothox
area of the Institute of Public Health is the Medical Records Room which

is the repository of all records pertaining to hospital and Dacca patlent

statistics.

11. The Animal Resources Unit

several hundred yards ro the east of the main building there is a separat
“structure which houses all the animals used in research by the CRL. Sinc
" most assays for the diseases being studied require animal tests this is &
very active area. Mice, rats, guinea pigs, rabbits, chickens, sheep and

needed other animals large or small may be accommodated. The colonies are

self sustaining with breeding stock for all animals in regular use. This
is the only such facility in Bangladesh. CRL from this unit also supélie
_animals as needed for other medical or public health research in Bangladd
The most active user outside of CRL is the Institute of Public Hoalth.

SUMIARY
This brief guide provides an introduction to CRL Dacca. The real CRL
is however primarily the indiyiduals who comprise the staff. tost of the

accomplishments have been achieved through a great deal of dedicated harg work

often under great adversity. Visitors are encouraged to talk to individual
_employees and become acquainted with their work.
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: BACKGROUND PAPER FOR
- INTERNATIONAL SCIENTIFIC REVIEW MEETING
FEBRUARY & - 14, 1978

HEALTH AND HEALTH SERVICE DELIVERY IN BANGLADESH

Colin McCord .
Cholera Research Laboratory’
Dacca, Bangliadesh

The populatlon of Bangladesh at the end of 1977 has

" been estimated at 82 million. This projection from tho 1974

census is probably high by 1 or 2 million because of high
mortality and low fertility which prevailed during the
famine years of 1974 and 1975.  Population density is the
highest in the world for a major country - 560 persons peg
square kilometer. Only 8% of the population lives in an
urban center, with "urban" defined as population over
5,000 persons. 60% of gross domestic product is direct
agricultural production and 65% of income from industrial
production is derived from processing of agricultural
products. Per capita income is 1,600 takas annually

(107 dollars). The distribution of income is seriously
skewed, since 20% of the predominantly rural population
have no land at all and more than 50% do not have enough

".land to maintain a family.

About 50% of the éountry's area has the possibility
of daily access to urban centers, but this access 1is

‘. difficult for financial reasons and because road and river

e
K

transport. facilities are slow and crowded. At least one-

‘third of the population lives in areas which are guite

remote and have very little contact with urban areas.
Medical facilities are ¢ concentrated to _a heavy_degree in_
Urban areas and rural medical facilities generally are in
locations where transport to urban areas is relatively easy.

Theqe important transport problems are, nevertheless,

“hot'a major impediment to the development of a decentralized

health service because of the high density of population in

_ rural areas. _Even_in .remote rural _areas.union.-level health

centers will have a population of more than 12,000 within a

sradius of 3 km.

CAUSES OF DEATH

The maior. causes of death are those found in all poor
countries. Malnutrition and malnutrition related disease
~predominate and 50% of deaths are deaths of children less
than five years of age. In addition to deaths from cutright

malnutrition; diarrheal dlsease, respiratory infections,

-~
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complications of pregnancy and infectious diseases are the

most common causes. Table 1 presents the results of a
survey carried out in a rural area in 1975 and 1976. 1975
was a famine year so that both malnutrition and malnutrition
related disease were hicher in this year than in subsequcent
years.

Estimates from the 1974 census have produced a

" calculation of a crude death rate of 19.0 per thousand for

w e

the nation as a whole. Accurate age specific death rates

are available only for specific project areas. These areas
are thought to be typical, and in them the infant mortality
rate has been 125 per thousand livebirths in recent normal
vears - it rises with famine and war, of course. The '
mortality rate for children aged 1-4 in normal times has becen
25 per thousand and the maternal mo rtality rate has "been
about 6 per thousand livebirths. The birth rate has

.generally'beeh'about 45 per thousand population, but fell

to below 40 in the war years of 1970 and 1971 and the
famine vear-of 1974 and 1975.

>

"1 s

. MAJOR DISEASES

Suxrveys in government and private clinlcs throughout
the country have consistently reported the following
conditions as the major disease problems encountered.

- Malnutritioﬁ
- Diarrhea and Dysentery
- Respiratory tract infections

- Tetanus, particularly tetanus neonatorum. (this is not a
problem in clinics, but is knownto be a major health
problem) . :

v

- Pulmonary tuberculosis

- — Peptic ulcer syndrome

i -

- Worm infestations, in children particularly

- Fever of various etiologies

- Ear and Eve infections

- Skin disease, particularly scabies

- Anemia, usually due to iron deficiency and hookworm
infestation. - {(Folic acid deficiency is probably also a
_ significant.problem, but research is needed on this point.)

Chronic disease is frequently encountered and results

I
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generally from chronic nutritional dnficiency and infoet fans
disease. Protein calorie malnutritinm js widenoroad §n
early childhood. Several surveys have reported provaienee

< of "third degree malnutrition" to e |10 to 20% of c¢hildeoen
less than 5 years of age (third degrce malnutrition in this
instance is defined as weight less than 60% of the expected
weight for age in the Harvard standdyd growth curve). .
Vitamin A deficiency is widespread dnd is a common cause of
blindness. Iron and folic acid deficiency have alrecady heen
mentioned as major causes of anemial; Riboflavin is tho only
one of the B vitamins which has beenishown to be dcficient
in a large proportion of the populatiion. Goitre, duc to
iodine deficiency, is common in certain arcas of the country.

The malaria program in the 1960}s was quite successful,
but endemic areas persist in the Chﬂttagong Hill Tracts and
certain border areas particularly those adjacent to -Assam.
There has been a dramatic increase in malaria inm Chittagong

__ district-and Chittagong Town with a|high incidence of

strains. ..
TR
Filariasis 'is very common in Rajshahi and Dinajpur
districts,' with a high incidence of [¢lephantiasis and
other :complications.
R )
. There are estimated to be 200,000 cases of leprosy
in the country and 7 active .cases of |tuberculosis (sputum
positive) per 1000 vopulation.

= Mental disease is relatively common and for the most
pari is remarkably well managed within the village community -
structure. It does not appear to beé any more common than in
western countries... T '

. Cardiac disecase is rare, but thére are a fair number of
patients with rheumatic heart disea§e and in the upper
income groups there are patients wiih coronary artery discase.
Stroke, on the other hand, is very common and is nore common
in poorer parts of the population. |Hypertension is also
widespread and alsc more common among the poor.

— - —

Table 2 shows the proportion of|rural and urban
households with nutrient intakes below an "acceptable” level.

e m——
—_——— e

GOVERNMENT AND PRIVATE EXPENDITURES ON HEALTH SERVICES

. AND PUBLIC HEALTH
\ : o _
-- . -Gevernment -expenditures for health are divided into
.2 revenue budget (Takas 274,878,000m$or 1976-77) and a
development budget (Takas 377,500,00@ for 1976~-77). In
® ‘general, recurring expenditures appear in the revenue budget,
but this is a bit misleading because important ongoing
“programs such as malaria eradication|are carried in the
development budget. Tab les 3 and 4jpresent the distribution
\ ) . -206-
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of funds in the revenue and development budget. Table 4

shows that the revenue budget for medical and public hcalth
services has risen steadily in the last ten years, but

remains at the same percentage of the total revenue
expenditure. Any increases in the proportion of expenditure
on health which have occurred have been deorived from aid

funds and have been largely confined to the development .
budget.

If both the revenue budget and the development budget
are taken together, the total for the health division for
76-77 becomes Tk. 652,000,000. Per capita health expenditure
by government in this year was about Tk. 8, or a little more
than 50 U.S5. cents. Estimates of private expenditure on

- health are not available, but in other -countries-at a - - -~ -~

comparable level of development it has . been found to be at
least 2% of personal income - about Tk. 24 per capita.
Preliminary results from surveys conducted in one rural

area (Companiganj, Noakhali) suggest that per capita private

-expenditure is at least equal to government spending.

In addition to the health budget, there is 294 million.
takas within the development budget allocated to population
control and family planning. The population budget is
provided entirely within the development budget and is
financed almost entirely through foreign aid. The present
government plan calls for development of maternal child care
services within the population division (see below). In 1977
a large grant became available from the world bank which
will make it possible to construct union level health centers
in each of the 4,500 unions in the country. The plan is to#
staff the union health centers partly with family planning .
and maternal child care personnel from the population division
and partly with medical personnel from the health division

{see below)}.

HEALTH MANPOWER

. The situation with respect to health manpower statistics
is best summarized by quoting from the "country health profile”
prepared by WHO and the Government of Bangladesh, April 1977 -
(Section 18, page 2):

"Health manpower statistics in this country are highly
deficient. TIn the government services, sanctioned posts

for various~categories of personnel are ‘avatlable but -
these figures are merely expressions of intention to meet
planned requirements........

Data on health manpower is available at the institutional
level where additions to or separations from service at
the institutions are more closely followed up. At the
national level, this becomes more difficult because the
management system is weak and does not readily permit
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the flow of information. Statistics on health
manpower outside of government service are more . |
deficient than inside. The total number of doctors |
in the country can only be guessed at........ ’
3
- The medical registration council is inadequate, lacks |
- legal force and sc cannot provide accurate data.” : !

Tt 4s usually estimated that there are about 7 thousand
doctors in the country. 5 thousand were registered in Lu74,
4,800 of these in government service. In addition to these
MBBS physicians, there are probably another 1000 "“licentiatc®
practitioners.who were trained in a 3 year course discontinued
about ten years ago. Many of those originally trained in
this short course have been upgraded by an examination i
procedure and are now considered fully qualified physicians. :
In 1976 there were 1063 registered nurses, 856 registered i
midwives and 413 registered lady health visitors. i

Annual production of medical personnel is greater than
might be expected from these very low fiqures: 1078 physiclans .
are graduated annually from medical schools. Nursing schools” . .  ~
cf various types produce 620 basic nurses, 200 registcred ;
nurses, 100 Lady Health Visitors and 170 midwives ecach vyear.
The population division has established 8 schools for “"Family
Welfare Visitors" who will receive essentially the same
training as a lady health visitor in addition to Family
Planning instruction. These are producing about 300 “"FwWv's®
per year, and expansion-of these schools is planned, since
., FWV's will be key personnel in the proposed new rural health
¢  system. :

There has, in fact, been considerable expansion of
manpower production from all of these schools in the last 10
years, but.losses (of physicians, particularly) to foreign -
countries, have more than compensated for the increase. Most
ocbservers believe that this is a temporary phenomenon since ‘
the route to Britain and_the U.S. is now_closed _and. the = i

market in Arab countries is a limited one which should be

i
saturated scon. In any event, new personnel for rural health i :
services will not be exportable since there are no FWV's in - ;
other countries, and the physician will be largely replaced % E
by a "medical assistant" who will be trained specifically fo 1 :
delivery of primary cure in rural areas. : : ?

s _Four schools for medical _assistants_have _been set up, . . __ o

——— e e e e e

"and the first class will complete the two year course next
year. Production of ahout 400 per year is planned.

PR

There are 10,300 registered homeopathic practitioners
and 4,000 Avurvedic and Unani practitioners. Surveys -
conducted in rural areas (see below) have consistently shown
that the traditional practitioners are in the minority and
that most indigenous$ practitioners are unregistered individuals

_ who have acquired experience informally.
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A survey of private practitioners in rural aroan wan
conductad in 1969 covering a poptlation of 570,000, Tha .
rasults are summarized in Table 5. It is clear thab a4 vasg '
majority of these private practitioners are untrained dats,
dispensers and others. Of the estimated 7,000 physicians {n
the country, only 1,000 are believed to be practicing in
the rural areas where 92% of the population resides. .

A large prepertlen ef siek peoeple in rural arveas reccive
no care at all. Most of the rest go to unregistered local
‘practitioners. Only a small fraction are seen by a
physician or make use of the government health facilities,
which are very limited at present although there are plans
for a tremendous expansion and funds have been allocated
for this. “ . ) B

FACILITIES

The government operates a total of 84 hospitals with

o 8,712 beds. In addition, there are 2,148 specialized hospital
: beds for police personnel, railrcad personnel and in jailst -

There are 33 private hospitals with 2,439 beds and there i

a large medical establishment providing services to military

personnel. All these hospital facilities are located in
. urban areas. In rural areas there are 1,500 beds in rural
health centers and 900 beds in dispensaries, but many of thesc
are presently not functioning. In total, there are 15,700
hospital beds or 19.6 per 100,000 population. 1In rural areas,
however, there are only 2,400 beds sanctioned so that if all
these beds were functioning there would be only 3.2 beds per
100,000 population.

THE RURAL HEALTH PROGRAM

In rural areas there are 356 "thanas" or counties, each

with a population of about 200,000. Government plans call for

a rural health center in each of these, but only 150 have .
***** —eenbuiltto date,  These Tenters have out-patient &Iinics

which are fairly active, but they provide very little hosplital

service. In addition, there are 366 sub-centers and 922

dispensaries., Services provided by sub-centers and

dispensaries up to the present have been very limited, hut

government plans call for construction of a sub-center in

each union in the country which will be the base for provision

" of health services in a greatly expanded rural system. Funds

—~ e -

——-. ~for -these sub=centers have been granted by the World Pank - 7
-and construction has begun. When it is completed there will :
‘be a sub-center for each 20,000 population - a total of 4,500
in the country. The population division of the Health Ministry .
will provide a lady health visitor with 18 months training in '
maternal child care and family planning for each of these
centers and the health division will provide a "medical assistant”,
-Four schools have been. estalklished to train these medical
assistants who will have two years training in provision of
basic medical care. The first class of medical assistants will

.
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graduate next year and it is expected that ahout 400 naw
graduates will be prcduced each vear thoreaftor. In wblicion
to these trained medical personnel, each sub=spnteyr will have
8 or 10 supporting staff including a compounder and_a
labaratory technician. -

"The sub-centers will relate to a large staff of .
government field kers-whicli is already in place. On the
health side there, 16,000 "Family Welfare Workers (FuWW's)~ S e
1 par 5,000 bcpulatién = who are re-—trained malaria workers
and sanitary inspectors. They are continuing the malaria
program and, now that smallpox has been eradicated, they
have begun a campaign to give BCG vaccine to all children.

It is proposed that they will vaccinate all women against
tetanus as a measure to control neo-natal tetanus. These
workers are expected to visit every house in the country

once a month, and there 1is obvious potential for many programs
which could be conducted through them.

On the populaticn side there are 3 female workers and ‘.
1 male worker for every union - a ratio of one worker per’ '
5,000 population. This is a new program, and hiring has
just been completed. At present, their work is confinod _
to provision of family planning supplies but it 1s proposcd
to train them in maternal-child care work and to coordinate
their activities with the work of the famlly welfare visitor
in the sub-center.

As a part of its maternal child care program, the
population division alsc proposes to train indigenous
midwives in order to cocrdinate their activities with thOaC
"of the sub-center, ensure that all pregnant women are
immunized against tetanus, improve the nutrition of pregnant
women and care for certain complications of pregnancy. tHost

people inside and outside the government who have worked in

rural areas in this country feel that these efforts to
coordinate government activities with indigenous practitioners

—and-with-other self=generated-activity within the community . _/|

must be greatly expanded if the program is to succeed.
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CAUSES OF DEATH - ALL AGES

Table 1

8

74

1975
Rate per Rate per
Deaths 100,000.  Deaths 100,000
Chronic Diarrheal Disease 48 442 22 206 .
(76% had recorded associated. ' ,
malnutrition) ' L o
Acute Diarrheal Dlsease 21 194 .22 206
Malnutrition 49 452 9 B4
Pheumonia 8 - 74 - 30 282
Birth Injury, Neonatal . 8 74 12 113
Asphyxia, & Prematurity ' : )
Congenital Anomaly 1 9 .0 -
Tuberculosis 11 101 -5 47
Fever - : "9 - 83 7 66
Tetanus 3 - 28 9 . B4
Measles ‘ 5 46 14 131
Whooping Cough 1 9 -3 28
“Dinhtheria UL .9 1 9
Chicken Pox L2 18 0 - -
Meningitis . 1 9 1 9 e
Skin infection 1l 9 2 19
‘Anemia ' - 37 0 -
Acute Abdomen 6 55 3 28
Acute Nephritis _ -1 9 - 0 - .
Rheumatic Fever - - - 1 g9 0 - !
fore Mouth . : 1 9 ') - :
Heart Failure . .6 55 - 2 19 v
Cancer 2 .18 - 0 -
gtroke o S 7 65 - B - 75 -
Behility .. 123 212 6 56
Maternal. Death 1 9 5 47
Injury -3 28 2 19
Drowning 9 - 83 - 5 47
Suicide 1 39 "3 28 -
Homicide 0 ' 0] .-
Cirrhosis Do o 2. 18 2 19 '
‘théi“"””ff‘j*”f*f‘*“”ff_ﬁ%mc‘“*lg*'***—175“"“—'*“—“13*f“f Y69 7 7
Unknown o ‘ : ' 19
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* *Poraentage of housaholds with nutrieht inkakes '
- below acceptable level . o
: "~thfa1~_ Urban" °
_ Calories 45,7 76.4
. {_ . . : . . ol X -
v Brotein - kA8 ¢ 19.8 j
. calcium - 85.8 . 93,9 !
T e g o v 1
: - Iron. . niif 93.9
; vitamin ‘A . 7 80. 3
E L ! :
,k Thiamine 15.5 1 39.1
1 Riboflavin 86.6. . - t 80,3
.%——;—vaMﬂC , 5f' — J;Q‘Q —— 37,9 A == -
Vitanin ¢ 60.1 - 59,3
: ;
; ‘ § N o |

*Source: Bangladesh -Country Health Programming
- . Exercise,_1973 -
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TABLES 3 AND 4

REVENUE BUDGET

e
. | ‘ ‘
Fiscal year Total Revenue Medical & Public Percentage *
~ Expenditure. . Health
1967-68 1367. 4 B 61.8 g . 4.52 |
1968-69 1679.8 - 5.9 3.92
1969-70 - - - 2010.1 - o= oo -so 82,107 - - S 408
1970-71 ~2482.9  83.4 3.3 ;
1 1971-72 . . - 2686.8 .~ 101.9 DR Y R
1972-73 2131.1 . ¢ .. 118.8 5.57 |
@ - : B o _ ‘
-1973-74 3643.9 . .144.7 - 3.97 - g
1974-75 -~ 4702.9 | 196.4 4017 i
For the year 1976-77, the Revenue Budget (the budgeted
- expenditure for Health Division alone is Taka 274,878 million.
"The breakdown 'in thousands of takas is as follows-
" Rural Health Services S 7‘46401_. ©(16.88) ;
Hospitals_ o e . .119490 7 {43.47) ﬁi
;:;i; Treining & Education ' - - 31279 - - (11.38) .
- Health "E&tablishment, J“‘fm_ 5511 ~ ( 2.80) '.

;;”f“i " "Additional Experditure” for‘“f‘“‘“““”“**“““'“" o
«~- . pevelopment-Works- -~ - - -- -25856 - _{ 9: 41)

_Preverntive’ Health Serv1ces 39641 (14.42)
jerant O 289 (2.29)

'Cyclone ' - 411 - ( ©0.15)

Total: - 274878 . (100)

T
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TABLE 5
DEVELOPMENT BUDGET FOR HEALTH
) . Provisions for y

- Components -+ 1976-77 takas Percentage

«- . (Both on-going & new schemes] in millionsg
Rural Health 159,689 42.30 ’
Health Manpower Development 115,800 . © - 30.68
: L A 0 . : | .
Malaria Eradication™ 45,000 - . 11.92
Hospitals & Clinies .~ """~ 17,500 = 4.64

' Miscellaneous ; ° ' , 10,211 . . 2.70
Stores & Sup;ﬁli_és of brugs =~ 2,800 . . 0.74 ;

. Reconsti‘uction : o 2,300 . 0.61 |
"Public Health Services : 1,700 . - - 0.45 !
Mil'itary Health Projects . 22,500 - 5.96 P

£ |
ﬂ:, | -

Wt

/

,"

-~ ﬂ' | ) b T \' |
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TABLE 6

Healers in Private Practice in Rural Bangladesh 1969

(Total Population of Surveyed Unions : 567,961)

Source : From Awan, A.H., 1969 .
Number per ofﬂr Health/Pop
Type _ . Survey Total ulation Ratio
) - Population
Adequately Traine ‘
Qualified;ppcfofs_ . ~1: 57,000 T
Nurses ~ :‘F* A . . 1:570,000
Lady Health Visitors . - 1 6 1: 570,000
Health Technician o 0
Trained Dias ' ' 4 _ _ 1:142,500
Poorly Trained or . s S e B .
Untrained v -
Untrained Dais | 101 ;
o _ : |
Dispensers - S 30 - 49 1: .4,400 f
. . ! - vy ) R |
Non-Scientific
Homoeopath L T
[Hakims 11 45  1: 4,800
' Faith Healers & others - 64
* 266 100 ) o
- AY
3 )
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N Professional Traming.,. Sl %
oo ' A s .
a) "' - pegree 't . ) . Place Yoar'
- ~ M.B.B.S. n a .+ . Dacca Medical Collegé 1956 X
. . i ‘ : . l | L
Yp . Place :
b) Type ; ace | Year !
; ! 3
; D.P.H: }4 Institute of Preventive Medicine & 1962 ¥
2 ' CLEY ., w‘j!iygiene, Lahore . :
. ~ o BOAR RS .
{ E.I.S. Center for Disease Control, Atlanta, -~ ~"I974™"
oy U.S.A. . - : :
£ f ) . .1 2 . '
™ ¢+ ‘Professiopal Employment: t .
1 R ¥ ' :
€ ¢ o : ' : , f
. 'Major'PositJ.on 4 g Place Dites |
o .ii - District Health Officer. = | Rangpur 1961-1964
, . Deputy Asst Chief Epidemiology . CRL CApril 1964-0ct.64
" section. .. ;; : b
Y Asst Chief Epidemlology . CRL \ Oct.1964-Juna 1966
S Section _ ' R F A p——
< Deputy. Chief, Epidemology " CRL R July 1966-Sept.1969
L. section '
i 4 . - ' . o
. Head, Community studies Branch - CRL . f Sept.1969-Feb.1974
B Investig'ator & Head, : ¥ CRL ‘ ) ' Feb. 1974-Présent
J Community Stud:.es Branch e . r .
- 7 . -
; . N i "
oY = o :
=3 v - , z
i o ! ' : '
. . C s - B )
. . " Pu._ ) g
o BT B Tep- - - - .
. -t ) : t
" o :
. _ : - ‘
v B v .' - ! ‘ .
] . . . ~
'.‘ L] b . z . -
B0t .230-

T

‘“-fr" " |[l

L i

7o

P YT v "mmw*} .pl'?ﬂ"r!"!.{"u' "i_”. s




* * : ' E
' v ' CURRICULUM_VITAE A
Name: Dy. Colin W, McCord
s, - professional Trainings - '
cooar Pegree ., - . © Rlace ' - Year,
S - B.A b Williams College, Masgsachusetts 1949
’ 3 . ' Y | I )
M.D % i Columbia University, New York City 1953
) # M ks
t ' !
bl - Type ; Place . : : Year
Fellow~ship, Dept. of Sdrgery New York Hospital : © 1954-1955
; X S P : . :
S | ' Assistant Resident, Surgery. . Hospital of University of 1955-1956
Sl BT ", " Pennsylvania ‘ o
I Assisrant ﬁesident, sﬁfgéfg.“"f Presbyterian Hospital “New York 1956 1957 S
. & » h‘ :
- Assistant Resident, Surgery - . 1lst Division, Bellevue Hospital 1957
LT y , ... New York
) Resldent, General Surgerle-:g lst Division, Bellevue & 1958
N - . : ' S .. Presbyterian Hospital, New York ' . 1‘.
4 ﬁesrdentﬂfChestSSurgeryf . . . Bellevue & Presbyterian : 1959-1961
LT o L "' Hospital, New York = - . |
- professional Employment : o . 3 1.
_ Major ‘Position L A Place % I Dates . .
'J/i Chief.;&horacic‘Surgerya ' .U.S. Veterans Admin. Hospital 1961-1965
L BT . - Portland, -Oregon _
'Instructor, Department € University ‘of Oregon Medical =~ - 1961-1964
surgery R 3 School, Portland, Oregon .
. Associare ln Cardlopulmonary " Oregon Medikal School _ S 1963-1964
SIS S Surger: : . : o T N |
.- - Bss st%nt Professor, Cardlo— o University‘of Oregon 19641965
col Pulmonary Surqeryrm__ c ¢ , ' |
TR - e . r
", \Director Cardiac Surgery - st. Luke's Hospital New York... ~.1965-1971
'l Director, Surglcal Research . St. Luke's Hospital New York .' 1969-1971
¢ . Department “ L - . . _ - '
U PR Asaistant Clinical Professor o~ Columbia University o 1965-1970
e f Surgery ; .
e Aasociate Clinfcal Professor . .Columbia University - ., 1970-1971
il &f S“rE?e}"}’__ e i « =
e e Resident Admlnlstrator . o Johns Hopkins Rural Healtﬁ— .
RTA 1' ff‘ oo L R Research Center, Punjab, India
o Director‘- ... . i . Ccompaniganj Health Pr°je°t' 1973-1975
- TR k.. -- - pangladesh ' '
:4- xpvestigator g LR Cholera Research Laboratory -+ 1977-Present
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- Name: Dr. Michael H. Merson
N Professional Training:
- ' ‘ . ¢ ] :
Y pegres > : Place
e M.D. Downstate Medical Center, Brooklyn,
v \h - ) New York H r
s . i .
bpﬂf:f Type * ! Placde ‘
L Straight Medical Internship Johns Hopkins Hospital
‘Assistant Medical Resident - ~ Johns Hopkins Hospital-
-l "~ supervised Medical Ward Aboard hospital ship ~ S§ Hope ~
i"?-‘ :‘ Training in epidﬁnio;ogié Center for Disease Control,
. methods . Atlanta, Georgla
[} ‘ L "
P;ofessional Employment: ¢ . "
¥ v e . L
s Major Position y Place
. ; N Commissxoned Offlcer, U.S. Public EIS Center for Disease COntrol
B Hea}th Service i _ f R ! R
-t .Chief, 'Enteric Disease Branch Center for Disease Control,
’ pacterial Disease Division Atlanta, Qeorqia
Bureau of Epide’miology 1 ‘
. ; Resident in Preventlve Medlcine ‘Center for pPlsease Control
Instructor, Physacal Diagnosis Emory Medical Schococl
Ccourse- . t ;
.+ - Sclentific Director: CRL . )
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Name: - Dx," W. Henry Mosley ' 2
, : I . i
‘) -
Professional Training;iiwjﬂgwl e b
a)  Degree 'y Place, o e YeAT——
: : LACLS
3 . .
B.A. ¢ Southwestern at Memphis 1945
L
A
M.D.- v ' ~ University of Oklahcma SChool 1959
! ! of Medicine
s C 3 v _
. - ‘M.P. H. f-é. - Johns Hopkins School of Public Health 1965
! ' . . ‘ 1 I -
b) Type G i Place - . S - Year .
: F S T o |
Interﬁiﬂ. EI o e; Johns Hopkins Hospital P . 1959-1960
-_Residenoy '} . 'é N Johns Hopkins Hospital 7 #??“2 1960-1961
‘Residency : , . Johns Hopkins Hospital 1563~1964:
. l‘: ‘3 ’ ' i Ty .
S : A ! -
professional Employment: -

Major Pasition i Place: . - Datas i

Epidemic Intelligénce Service, = U.S.P.H.S.i L 1961 - 1963
U-S.P_-!'!-S-' : - ' - . .

Head, Epidemiology Division -  ‘Pakistan-SEATO Cholera y 1965 - 1971
' T 3 . o Research Laboratory, Dacca:

Professor dnd_chalrman, Johns HopkinSEUniversity © 1971 - 1977
Department of Population : School of Hyglene and ’ ' .
Dynamics ! _ Public Health

,Di:éctoff';'“j B . - Cholera Research Laboratory . 1977-to date
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. iMénila_ S . 1968

: - ALLE
Place . Daten
Population Institute, July 1971-July 72
University of Philippines
. Institute of Public Health . Aug.1972-duné 1977
. -University of Philippines
CRL ' Lo : July 1977-Present
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> Name: Dr, M. Mujibur Rahaman ’ !
. - C . j
- Professional Training: - ' ?'
- . S ’ { W : N .
"+ a) ... Degree . . . ... ] Place : Year
. M.B.8.8. . . i . Daeea Medical College . 1959
. - -«M Sc. . Columbia Univérsity . . 1962
oL _EPh.D. X ‘ B University of Glasgow ' 1966
<Y R P o , : ! ‘
ws 4 b) ' nge‘ . o Place Year
S T Trainifig in Child Health ~ Dundee, - Scotland L - 1962-196)
R N and’ Paediatrics ek - - ' c :
ﬂ.igl ' ReSearch*Associate in ° 7 " Institute of Physiology,. Glasgow 19631-1966
PO mltritlon % ) (e LR, :;..-.—ﬂ___ e e o T - s
B ] ‘ ) - . - oL P e _— "
. :Trainlng in RadioisotoPic Northwick Park Hospital, London June-July
‘ Investlgation : . R : 1572
é A . cete
2 1 !
_ professional Employment:
f M&jof'ﬁosition Lo Place
Yoy . . . : -
- Research Associate - . /Institute of Physiologyf Undversity ..196
o T ' ' #50Y GF Glasgow
’ i . ) . .
: Lecturex - .~ - Institute of Post-Graduate Medicine 1368
.- -+ Dacca .
© Senjor Ihvestiga?or | ‘CRL ) E 1967-1974
. . - b .
. Acting Director : o CRL- 1972-1973
Head, Clinical Division & CRL i 1974-1977
. ~ Director, Teknaf Dysentery . :
oL Project . “ . v ' i _
. Deputy Dlrector i o J - CRL C Oct.1977-
y L ' ’ ' ' Present
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"', Name: Mr. Makhlisur Rahman i : . '
S : § ) :
. . Proféssional Training: ~
A _ : : ' i
a) _ begree ! Place Year :
SRI . B.Sc. , _ Govt. M.C. College, Sylhet 1963 :
i . M.A e R Rajshahi University 1966 '
D ‘ 5
L : 3
— ‘b)Y “'Type . oo Place Yoar
- . : . LI -_
- Professional Employment: |
g ‘ ] 1 1
' Major Position Place Dates
Assistant Director, Research Directorate of Tralning, Research Aug.lQ?o&nov.Té
_ ‘ | Evaluation & Communication,
4’ Dacca :
' T Project Manager,iContracep~ . CRL, Matlab ; ~ Decs1975-July 77
‘tive Distribution . .
Project e _ 1 : l
: Head;, Field Surveillance CRL, Matlab July 1977:
. Activities Branch ' Present
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C 1;’ W .
by . Type ‘
B I ’ “
<. House-job : Y
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: Professional Employment :
' -3
. Major Position’ )
’ o
assistant Epideqiologist
. Physician L
: Physician In-charxge
" -
{ ° chief Physician
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CRﬁ, Da;ca
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CRL, Matlab Hospital
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Name: Dr. David Al Sack . ' ' ' ' {
*
3 .
profazsional Training: N i _ 4 ]
B 1 . [
oo a) Degree 7 ) Place o  Year :
E .
B.S. ~i ; clark College,’ Oregon : ' 1964
* - M.D. . . University of Oregon Medical School 19686
T LRI S . 4 - s .
.-, bl .+ Type o ’ ‘ Place . . " Year ;
s Medical Intern; h University Hospitals, Iowa City T 1960-1969 3
\ ! " - ) A
o rofessxonal Employment: i :
AT \" . : . 1 - . .I. ) - . :
Maj/} Position ! Place . Dates i
. . ¥ ] . - ) - ; . . e
Resident, Internhl Medicine  University Hospital, Iowa City ©1971-1973 %
, .
Instructor, Infectious . Johns HopkinsiUniversity ' 1976 1
pDisease Division = = . - _ : o L 1
. . mssistant Professor, ' Johns Hopkins University , 1977
v .Infectious Disease . . t .
©F Divisien : ) o -
S ’ - _ . . "y, .
Investigator . : ’ CRL . -t 1977-Prekent
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‘. Namei® D¥. Beiaa Geaten .
[ . g
%
y pyofeszicnal Training .
W T -
" a) \. ‘Degree '_ Place Yoar
\ . ' — -
LY : - .
. B.A. : -Mansfield College, Oxford University 1966
B.Sc. - Mansfield College, Oxford University 1967
 D.Phil Oxford University 1970
b) ' Type ' ' : Place Year
. Ford Foundation Research Fellow, London 1971-1975
. Zoological Society of London
Research Fellow, MRC L Strathdyde University, ) 1970-1971
. ' Biochemistry of Repro- _ . Sgotland, U.K.
%7 ¢ quetion Group
) - Research Assiétantﬁjﬁﬁ:'; ~++ University Laboratory of 1967-1970
. . .. .7, Physiology, Oxford
. e a e '
pProfessional Employment.:
Major Position. e Place - - Dates
‘Investigator ' CRL April 1977-Present
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Name: Dr. William M. Spira - ¢ “

oo 4 LA - oAt . f ] .

Professional Training: = . = . | ;

. 5 ! L ‘ 11

a} i Degree . - . Place Year .

E . . B.s. “university of Winconsin, Madison 1968

TR T T~ T s

M.S. .« .. university of Winconsin, Madison 1972

., . B S - . .
Ph.D. R - . University of Winconsin, Madison . 1974 |
. p . . , o
. - . ¥, . E
-b) Type e ) Year
v . . S T T :
Professional Employment: - . i
- ."Major Position .. Place S Dates ‘ {
- Visiting Scientist (NRC . U.S5. Army Natick Research & June 1974-Jupe 1976
' Research Associate) " Development Command, S |’
: Natick, Mass:. . Do E
Investigator s #ﬁ:.“t- -~ CRL Lo igaﬁgﬁfJuly'1976-Praﬂont
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Name: Dr, Md. ¥Yunus

Professional Training:

a} Degree
M.B.B.S.
b) . . Type.

House Jjob in medicine
for 4 months

]

" Professional Employment:

Major Position

- Physician

" peputy Chief Physician

~

~a
A

CURRICULUM VITAE

D

Place .~ Year
Dacca Medical College- - - . : 1968
Place . ' ' ‘ Year
Dacca Medical College _ 1968
Place Dates
CRL, Matlab Hospital Nov.196B8-Sept. 1976

CRL, Matlab Hospital . Nov.1976-Prenent
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o R S .+ ORGANIZATICNAL CHART .
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X D IRECTOR/
- | DEPUTY DIRECTOR | ,.
! - R
SCIENTIFIC DIRECTORS CONTROLLER ADMINISTRATR | | PHY-TCAL PLANT MANAGER
' - ) ; - meEsITIT T
| | 1NVESTIGATORS .
Library and Physiciansf | [Microbiology Matlab Field Financial Personmel VMﬂi“%nance
Publication Branch Branch — Surveillance Planning Management Br. Supetinrendent
Branch Activities Br, — '
¢
: . Dacca || Immunology Budeet Supply Electro-tiechanical ¢
Training ° Hospital Branch g Management Br. ™ Branch
| Branch Branch : ‘
R Teknaf - P )
Biochemistry | I Dysentery Fiscal Transport j ¥ [Mnstrumont _
Matlab 1 Branch Project Control Management Br. ; 1 Fabricarion Rranch
Hospital
Branch _
: Anine - oo Lost . General . ‘ohicles
ggiiaicbs Br | Conmunity g?iévﬁtiné Szrsgzcs Rr:} ; “—‘h??l?{ffq-u Ersnch
N L{<Studies LA - : N lﬂa.L..:_?._;_:it__-_. nTanchn
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Statistical : —{Eshier ' Matlab
Branch Administrative
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