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1. TINTRODUCTION
The research component of the WHO Diarrhoeal Diseases Control (GDD) Programme has two
main objectives:
(a) t? develop new or improved wmethods for prevention and treatment of diarrhoeal
diseases caused by Infection by supporting Biomedical  and Epidemiological
Research; and
{(b) to ?nhance the capabilities of developing country institutions to conduct research
on diarrhoeal diseases through Institutiomal Development Activities.
The P¥ogramme has established three global Scientific Working Groups (SWGs) which
conslder biomedical and epidemioclogiecal research proposals: the SWG on Inmunalogy,

Mi?rohiology and Vaceine Development (IMV), the SWG on Case Managément (CMT) and the B3WG an
Epideminlogy and Disease Prevention (EDP). Institution strengthening is wsually done within
the framework of a research project supported by ome of the SWGs.
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1-1 Application for research support

Sclentists seeking support for research on dlarrhoeal diseases should first consulr the
list of research priorities of the Programme and then describe their proposed studies in a
two or three page letter of intent. Letters of intent should be sent to the:

Besearch Coordinator
Diarthoeal Dizeases Coutrol Programme
World Health Orgaanization
1211 Geneva 27
Switzerland

The letter should briefly describe the objectlves of the tesearch, the methods to be used,
events to be measured or observatlions to be made, and the method of dara analysis. Letters
will be reviewed and the writers informed whether or not the preparation of a formal research
proposal is advised; specific recommendations regarding the preparation of the proposal may
also be provided. Formal proposals should be prepared only on application forms provided by
the Programme. Encouragement to submit a formal propesal is no guarantee that the project
will be approved or gilven Einancial support. Collaborative research projects involving
scientists from developing and developed countries are encouraged.

Background dJdocuments that may facilitate the preparation of =suitable research proposals
are available on request from the Programme. These include guldelines for conducting
clinical trials in diarrhgoeal diseases and reviews or guidelines that would be useful for
degigning projects on specific toplces; in most Instances, the availability of these
documents has been noted in the relevant section of the ligt of regsearch priorities.

Research proposals ave reviewed, and recommendations made regarding support, by 3WGs
that meet twice a year. The dates of their meetings and deadlines for the submission of
proposals are available from WHO Headquarters or Regional Offices,

1.2 Research priorvities

As the research supported must be closely related to the CDD Programme's overall
objegtive - that iz, the <contrel of dilarrhoeal diseases, especially among young
children, in developing countries = the SWGs have specifled research topics that are of
highest priority and will be given preference for funding. In wmost Instances, these are
toples directly related to the development, evaluation or {mplementation of new or improved
methods for the prevention of diarrhoeal disease morbidity or mortality, such as vaccines or
improved methods of treatment, research on how diarvhoeal diseases are spread and how thelr
spread may be {interrupted, or studies of other meagures that may be taken to Increase
resistance to diarrhoeal 1llness.

The Programme also provides support to a limited number of projects addressing relevant
questions at the basic science level. Tn such proposals, applicants should explaln clearly
the polential importance of thelr project in relation to the research objectives of the
Programme.,

The following is a list of the blomedical and epldemiclogical research topics that have
heen identified as priorities by the three SWGs. An asterfisk indicates toplcs considered to
be of highest priority for research support. This list reflects the viewpoints of the B5WGs
and 1s not meant (o be exclusive or to preclude support for research on toples not listed.
Suppoert may also be awarded to research 1in other areas, especlally when the applicant
provides a clear rationale for its contribution to diarrhoeal disease countrel efforts. .
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2. IMMONOLOGY, MICROBIOLOGY AND VACCINE DEVELOPMENT

2.1 Viral diarrhoca

2.1.1 Roravirus diarrhoeca

The major goal is the development of a rotavirus vaccine for worldwide use. The vaccine
must be safe 1In infants, effectlve (even when Infants are breast-feeding), inexpensive,
prevent serious rotavirus diarrhoea caused by all human rotavirus serotypes, and be suitable
for incleslon in the WHO Expanded Programme on Immunization (f.e., ideally it could be given
with other EPI vacclnes, especlally oral poliomyelitis vaccine). The required research, ino
addiction to the development and testing of candidate vaccines, includes studies of the
immunclogy and epldemiology of rotavirus infections due to different serotypes, especially in
newborna and infants, and the development of 1mproved diagnostic tests of increased
sensitivity.

2.1.1.1 Rotavirus vaccipe

(a) Vaccine development

* Various strategles should continue te be used in developing candidate attenuvated live
oral vaccines, including: attenustion of human and heterologous rotavirus strains and
production of reassortant strains containing both human and animal rotavirus gemes. To
evoke protection against all {mportant serotypes, it may be necessary to include more
than one attenuated strain in the vaccine.

Rezearch may alge be supported on other approaches to vaccine development, including the
use of recombinant DNA techniques to construet micreblal stralns that produce protective
rotaviral antigens. Such strains may be evaluated as live oral vaccines. Similar
methods may be used to produce purified antipensg for parenteral immunization. Vaccines
bazed on synthesized polypeptides of rotavirus antigeas may also be considered.

(b) Vaccine testing

* Candidate wvaccines should be tested for safety asod lmwnogenicity im volunteers,
including infants and small children, and for safety, efficacy and duration of
protection in field trxials. Efficacy studies should be dome in both developed and
developing countries among populations in whom the epldemiology of rotavirus diarrhoea
has been defined. Vacecine efficacy should be evaluated in infants under 6 months of
age, Including newborns, and protection against the different serotypes determined. Tha
role of maternal antibody in protection against vacgine=induced side effects and its
possible Interference with vaccine efflcacy should be studied in newborns and infants.
The need for gastric acid buffering and the effect of recent feeding, including breast—
feeding, on oral vaccine efflcacy should be determined, as shouwld possible lnterference
between live rotavirus vaccine and live oral polio vaccine given concurrently. The
extent of transmission of vaccine wirus to close contacts should be determined for
vaccines of proven safery and efficacy.

2.1.1.2 Determinants of gusceptibility to and severity of rotavirus infectien

Factors determining susceptibility to symptomatic rotavirus infection, and its
severity, require further study. In particular, the Immunizing effect of rotavirus
{nfection should be studied, comparing the geverity and duration of virus excretion for
primary infections and reinfections with the same or with differeat sarotypes in
neonates and older children. Such studles should be carefully designed to comtrol for
the possible protective effect of maternal antibodies. Some of this informalion may be
obtained during rotavirus vaccine trials. Detailed studies should also be done to
characterize and compare rotavirus isolates from asymptomatic neonatal infectious and
symptomatic infections In older infants and children.
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2.2 Bacterial diarrhoeas and typhold fever

2.2.1 Vaccioes

]

New  or tmproved vaccines are regquired for four bacterial entercpathogens:

Vibrio chelerae  O1, enterotoxigenic Escherichia ceoli, Salmohella typhi- dnd“Shigella
(especially $higella dysenteriae type 1 and Shigella flexneri). Others will be considered 1f
new evidence of thELT importance as a cause of diarrhoea is obtained- i

2.2.1.1 Cholera

®

] - ' R . !

The major objective is to develop’ an efféétive oral choléra vaccine, using
gither avicvulent live bacteria or non-living antigens, that is ‘safe, produces lasting
protectlion against both illness and, 1f possible, asymptomatic infection after 1 or 2
otal doses, and 1s inexpensive. Support will be directed mostly toward the sequential
evaluation of candidate vaccines in animal wodels, volunteers and fleld trials. " Some
support may also ba provided for the development of new candidate vacelnes, eapecially
for research to render live V. cholerae Ol totally avirulent by gene “deletidbn methods,
te lmprove the lmmunogeniclty of non-living antigens of V. cholerae 0L, possibly by oral
ad juvants, and to ideatify important protective antigens of V. cholerae 01, other than
lipopolysaccharide and cholera toxin; studles to devclop genetic hybrid vacclnes may
also  be supported, e.z., Salmonella that produce protectlve antigens of V. choleras 01.
Studies are required to'identify the factor or mechanism respounsible for diarrhoea
caused by tox™ (A"Bt or A"BT) V. cholerae 0l. If this is due to a “toxin" other than
cholera  toxin, stralnos from which the gedes encoding the “toxin”  have been deleted
should be developed as candidate vaccolnes. ‘ : a S

2.2.1.2 Enterotoxigenie E. coli (ETEC)

*

A vaccioe for ETEC should protect agalnst disease caused by strains of differing
serotype, that produce different colonization factors, and elaborate either type of
cnterataxin (5T, LT or both). As with cholera, immunization is 1ikely to be oral and
may involve avirulent live bacteria or non-living antigens. Support wlll be provided
for the development of candidate vaccines and ctheir evaluation in animal models and
volunteers; vaccines that are proved to be safe and effective in these preliminary
studies will need to be evaluated In controlled field trials. '

The protectlve antigens of ETEC should be better defined and the requirement for shared
antigens (e.g., LT, 8T, adherence factor) in a vaccine should be evaluated. Live
vaccines may need to contain several avirulent strains that produce important virulence
antigens. Non-living antigens may require efficlent oral adjuvants.

2.2.1.3 Typhoid fever

(a) Vaccine development

A wvaceine for typhoid fever should be safe, nonreactogenic and inexpensive, and evoke
lasting protection. Vaccine development may be guided by research on vaccines for
similar Salmonella infections in animals. Candidate 1live oral vaccines should be
studied first for safaty, genatic stability and immunogenicity in volunteers. Stralns
that prove to be satisfactory may be evaluated for efficacy in field trials. These
studies should also define the most effective mode of formulation and administration.
Support may also be provided for the evaluation of parenteral vaccines for typhoid fever
(other cthan the killed whole=cell vaccine), especially if they coutain antigens (or
antigen comblnations) that cause few or no slde effects.

(b) Asgessment of immunity to typhoid fever

An important priovrity is the development of a conveunient immunological test (or tests)
that indicates whether vaccination has produced protective immunity. To develop such a
Lest, support may be given to some prelimifvary studies of a more basic nature on the
mechanisms of immunity to typhold fever.
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2.2.1.4 Shigellosis
{a) Vaccine development
* The major objective is a wvaccine thar will protect against {llness caused by

Shigella dysenteriae type L and prevalent serotypes of Shigella flexneri, A safe and
effective vaccine for these infectlons will probably be composed of 1ive, avirulent
bacteria given orally. These may be either Ehigella strains with the genes for
critical virulence factors deleted, or hybrid organisms expressing lmpotrtant protective

antigens of Shigella, e.g., the lipopolysaccharide or outer membrane protein antigens
required for mucosal penetration. Studies to develop candidate vaceines and test them

for safety and immunogenicity in volunteers will be funded. Support will be given to

field trials of vacecines that prove t¢ be protective in animal models and are safe,
imeunogenic and protective in volunteers.

(b} Immunity to shigellosis

To aid vaccine development, some studies on basic mechanisms of immunity to shigellosis,
and on the role of specific antigens in the stimularion of protective immunity may also
teceive support, as well asz studies to develop a practical animal model (not requiring
monkeys) in which to evaluate vaccines and characterize immune mechanisms.

2.2.2 Other research related to vaccine development

2.2.2.1% Dpevelopment of effective bacterial carriers for enteric hybrid vaccines

Effective bacterial carriers for hybrid enteriec vaccines are required. These should be
aviruleat but probably need to colonize rhe human small bowel mucosa efficiently and be
readily transported across Peyer's patch epithelium. Strains having these features are
most likely to be effective in delivering ecritical antigens to responsive intestinal
lymphoid tissue. Whether direct mucosal invasion is requited for efficacy in the
cage of seome vaccines, e.g., Shigella waceines, is uncertain. Strains should be well
suited for genetjc manipulation and probably should not be ones to which humans are
frequently exposed prior to the age when they are likely to receive them in oral
vaccelnes. Animal studies may be useful but will require early confirmation in man.

2.2.2.28 Development. of adjuvants and delivery techniques for oral vaccines

Simple, safe, effective and inexpensive methods of enhancing the Imwmmunogenicity of
specific oral vaccines are required. Research im  this area should include delivery
techniques that assure optimal survival (er recovery) of bacteria or viruses, e.g., When
given in 1lyophilized form, and practical methods to protect vaccines during passage

through the stomach. Delivery techuiques should be developed that are suitable for all
ages, Including infants.

Research is also needed oun methods to induce immuncgenicity by non-immunogenic
polypeptides and to enhance the lmmunogenicity of poorly Immunogenic proteins and
pelysaccharides when given orally. Adjuvants should be sought that can enhance both
muggsal  humoral (sIgA) and cell-mediated immune responses to specific enteric
vaccines. Studies will require an ability to accurately measure gpecific mucosal jmmune
responses  In  humsns and experimental animals. These srudias should use antigens of

relevance to priority vaccines (described above) and, ideally, demonstrate that the
Induced immune responses are protective.

BWork described under items 2.2.2.1 and 2.2.2.2 may also receive support from the WHO

Programme on Applied Vaccinology, especially when it does not involve vacgines (or
antigens) designated ag priorities for the CDD Programme.
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2.2,2.3 Developwent of figld trial sites

o some instances, support will be provided for the preparatiom of an area-for uge as a
field rtrial site for the testing of specific candidate vacclnes. Such studies will
require adequate epidemliological, statistical and wicrobiological . resources.: They
will usually be community-based and involve actlve, surveillance marhods; although in
some Instances hospital- or c¢linic-based sutvelllance would be - appropriate. The
objective would be to define the incidence of illaess due to specific enteropathogens in
the target age group, and the pattern of acquisition of immunity to dissase, so that the
vaccine trial can be planned, and to gain the required experience In-survelllance
techniques. S o :

2.3 Studies to define the importance of specific eantercpathogens

Suppurt will be provided to gpidemiclogical studles that geek to define the Importance
of certain enteric pathogens. These include (1) newly recogmized pathogens whose loportance
as a cause of diarchoea or dysentery in infants and young c¢hildren is not well understood,
and (1i) established pathogens, the importance of which may be better understood by the
application of new descriptive or diagnostic methods. In both instances, studlies should
describe age distribution, seasonality, severity of  4llmess and  the pocurrence of
asymptomatic Infectlons; other information, Including the occurrence. of coinfecrion with
uther pathogens, may also be required.

2.3.1 Recently recogelzed enteric pathogens

These are agents that have recently been recognlzed as enteric pathegens, for which
satisfactory diagnostic methods exist, and whose relative contributfon to acule
diarthoeal disease in voung children may be appreciable but . remains inadequately
defined. Studies should be controlled and may be either community-based or focused omn
children attending a treatment facility. It is expected that, imitlally, only omne or
two studies on each new pathogen will receive support.

2.3.2 Established enteric pathogens

2.3.2.1 Enteropathogenic (EPEC) and cntercadherent (EAEC) E. coli

Support will be provided to studies that use new diagnostic methods to precisely defline
the importance of EPEC and BARC as causes of acute diarrhoea in children under 2 years
of age. These will require that E. coli from cases and controls be characterized with
regard to O and H antigen type, productlon of verotoxiams T and TI, localized and diffuse
adherence to Hela cells, and production of enterocyte adherence factor (EAF).
Additional tests may also be required and identification of ceinfection with other
entaropathogens will be necessary. Studies may be elther community- or treatment
centre-based. The clinical patterns of 1illness caused by these agents should be

described and the proportion of cases that are prolonged (diarrhoea lasting more than 14
days) whould be defined.

2.3.2.2 Enterchaemcrrhagic E. cold (EHEC)

Studics similar to those described above should be carried out to define the importance
of BHEC as a cause of acute diarrhoea and to describe the ¢linical syndromes and the
frequency of complications (e.g., haemolytic wuraemic syndrome) associated with thie
infection. EHEC should be characterized with regard to serotype and the production of
verotoxins I and If.

2.3.2.3 Entamoeba histolytica

* The relation between zymodeme type and virulence of E. histolytica requires confirmatibn

and further study. The goal should be to establish the risk of iavasive dicease
associated with specific zymodeme types and the prevalence of virulent zymodemes in both
healthy subjects and persons with invasive disease. These studies should also develop
accurate population-based data on the {ncidence of invasive intestinal disease caused by
E. histolytica, especially in areas of high disease prevalence.
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2.4 Development of new or iuproved diagnestic tests

Diazgnostic tests that are simple, sensitive, apecific, rapid, relarively inexpensive and
suitable for performance in developing country laboratories are required for . use in
epidemiological or community-based studies, and in scome instances to guide the treatment of
enterie infections. Such tests should not require expensive or delicate instruments, costly
or labile reagents or radioisotopes. ' The ability to decect certain pathogens directly in
faeces or e¢nviroumental samples would be advantageous. Assays considered to be of highast
priority for research support are:

2.4.1 Rapid diagnosis of typhoid fover

* An  assay is required that can reliably and rapidly diagnose most cases of typhoid fever
without 2 vwequirement for blood or bone marrow culture. The technique would probably
involve detection of an §. typhi antigen in bdlood, urine or faeces.

2.4.2 Rapid dlagnosis of shigellosis

* A simple, inexpenslive and rapid test that. c¢anm detect Shigella {(especlally
Shigella dysenteriae type 1 and Shigella flexneri) in faeces is needed. The test should
be suitable for use 1in peripheral health facilities. It would be used to guide the
initial treatment of patients with diarrhoea or dysentery.

2-4.3 Entamaeba histolytica

A sensitive and specific assay for the detection of E. histolytica antigens in faeces
(trophozoite and cyst antigens) or blood and other tissues {erophozoite antigens) is
required. Of particular value would be an assay that could distinguish virulent from
avirulent strains in persons with asymptomatic intestinal infection., Candidate assays
should be validated by appropriate clinical and field tasts.

2.4.4 Assays for rotavirus gnd rotavirus antibody

Assays for the routine detectlon of rotavirus 1in faeces duving acute diarrhoea arve
adequate. Research is required, however, to develop assays with improved sensitivity
for the detectlonm of rotsvirus in faeces when the viruses are present in very small

numbers, such as occurs duving asymptomatic infection or following oral immunization
with live vaceine.

A simple, serotype-specific serological assay 15 needed for measuring the Igd or IzM
antibody response in serum following rotavirus infection or oral immunlzation.

2.4.5 Cryptosporidiuvm

A more reliable diagnostic test is required for use in field studies. This should be
based on antigen detection and should be compared with established techniques requiring
nicroscopic examination of stalned materials.

2.4.6 V. cholerae 01 phage typing

Available phage-typing schemes should be evaluated and improved. The goal is a
reproducible, internationally acceptable scheme with stable phages that can type most
V. choleras 01 and which does not assign a latge proportionm of strains to any single
Lype.

3. CASE MANAGEMENT

Research on improved methods for the treatment of diarrhoea is divided into four major
categories: (i) management of acute dehydrating diarrhoea, (ii) management of dysentery
(especilally shigellosis), (iii) management of persistent diarrhoea, and (iv)} dietacy
management of diarrhoea. Much of tha required research will be based 1o treatment
facilities, but some wlll be community-based.
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3.1 Acute dehydrating diarrhoea

3.1.1 Oral rehydration therapy (ORT)

3.1.1.1 Early home therapy

* Early treatment of diarrhoea by mothers at home using available fluids, special home-

made solutions oc ORS, combinad with continued feeding, may prevent dehydration, improve
nutritional status, and reduce the demand for facility—based health services. However,
these effects have not been fully documented and the optimal approach(es) to early home
therapy have not been defined. The questions to be answered {nclude:

{a) What homec-made seolutions are most effective, widely available and c¢ulturally
acceptable for early home therapy?

(bY To what extent does early ORT at home affect the incidence of clinically evident
dehydration and the need and demand for treatment at health facilitles?

{c) What impact does early home therapy with continued feeding have on nutritlonal
glatuy? ‘

(d) Tz Oral Rehydration Salts (ORS) solution appreciably more effective than other home
fluids in preventing dehydration when used for early home therapy?

Two classes of solutions should be studfied in addition to ORS solutiom: (1) flulds
readlly available in the home, such as rlce gruel, vegetable soups, etc., and (11)
home-made solutions such as cereal-salt solution. The electrolyte concentrations,
carbohydrate content and osmolality of these solutions should be mneasured and the
ampunts  plven delermined; home flulds that are hyperosmolar due to an exgesslve content
of  salt or sugar should not be studied. Srudies should be controlled, give appropriate
conalderatlon to the role of diet and breast—-feeding in home treatment, and use
ebjective outeome measurements wherever possible. A major goal showld be the
improvement of guidelines for early home therapy that can be broadly applied In a
variety of cultural and regional settings-

3.1.1.2 Flavouring, colouring and packaging of ORS

The standard WHO/UNICEF ORS is unflavoured, uncoloured and packaged for the preparation
of 1 litre of solution. In contrast, many marketed ORS products are flavoured and
coleured, and some are packaged for smaller volumes. Whether, and to what extent, these
features affect the acceptability of ORS and facilitate its effectlve use are not known.
Gontrolled, community-based studies are needed to determine whether flavouring (or
colouring) of ORS, or packaging for a smaller volume (e.g., 200 ml) have elther
bencficial ot adversc effects on the acceptability and effective use of  ORS.

3-1.1.3 Development of improved ORS solutions

The WHO/UNTCRF ORS solutlon does not decrease stool volume. Tt is likely, however, that
ORS  solutlons can be developed whieh have this effect. Such sclurions might be more readily
acceptad by health workers and mothers because they could be seen teo have an  entidiarrhoeal
effect. Two approaches to developing improved ORS solutions have been taken: (a) the use of
defined, actively absorbed organic solutes other than, or in addition to, glucose and (b}
the use of whole cersal powders, such as cooked rice powder. Both appreaches require further
study, secking an ORS that will achieve a maximum reduction in stecl volume durlng diarrhoes
and can be convenlently packaged., The packaged ORS should be inexpensive and stable for at
least two years under tropical conditions. Efficacy triale of experimental formulations will
be required in adults, vyoung children and Infants with acute diarrhoea; controls would
receive the standard ORS.
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(a) ORS hazed on defined solutes

The pﬂssible'benefitlof replacing glucose with glucose polymers (maltodextrius), so that
potentially avallable glucose can be increased with no untoward increase in osmolality,
should be determined. If a2 benefit is demonstrated, further studies should derermine
whether the addition of certain amino acids (e.g., l-alanine, glutamine} or dipeptides
to maltodextrin—ORS has an even greater bemeficial effect. Tested solutions sheuld he
nearly 1sotonle with plasma and contain electrolyres in the same concentrations as in
standard QRS. If effective 1In older children and adults, solutions containing
maltodextrins should be studied in infants under 4 months and in malnourished infants

and children to determine whether the polysaccharides are adequately digested and
absorbed, '

{b) Cereal-based ORS

Cereals and some other foods when digested yield glucose, amino acids and polypeptides,
all of which may enhance the absorption of water and sodium. Cliniecal trials have shown
that an ORS golution prepared from cooked rice powder c¢an appreciably reduce the volume
and duration of diarrhoes. Further studies on rice—based ORS solutions are needed to:
{i) determine their efficacy in 1nFants under 4 months (who may not dipest rice starch
effieiently), (1i) compare their efficacy with the #ost effective ORS composed of
defined ingredients, and (1i{i) determine whether a packaged QRS product can he
developed that is stable under tropical conditioms and requires no cocking during
preparation. Other cereals, sech as millet, maize, sorghum and wheat should also be

studied as substrates. Each solution should be studied for acceptability and effjicacy
in hospltalized patients.

Cereal-based solutioms that are found to be superior t¢ standard ORS solution should
also be modified into cereal-salr solutions and evaluated for their safety and efficacy
In early home treatment of diarrhoea (see 3.1.1.1).

(c) Srtudies in animals and volunteers

Abgsorption-promoting organic solutes and experimental ORS formulations should be studied
in snimal experiments which directly measure intestinal absorption of the solutes and
assoclated absorption of water and electrolytes, e.p., by intestinal perfusion
technigques. The goal of such studies should be to identify combinations of solutes with
additive effects on the absorption of water and electrolytes and to determine the
optimal concentrations for obtaining these effects. The results of these studies should
guide the development of improved ORS formulations.

3.1.3.4 ORT in severely malaourished children

The efficacy of standard ORS and Improved ORS solutions should be studied in severely
malnourished children with acute diarrhoea. The risks of overhydration and electrolyte
imbalance should he determined and the incidence of malabzorption of glucose and other
organic solutes defined. Replacement requirements for potassium, magnesium and other
iong  should be determined. The objective of these studies ig to develop guidelines for
ORT in severely malnourighed infants and children.

Antidiarrhoeal drugs

(a) Development and testing of auti-secretory and absorption-promoting drugs

The goal is to identify drugs that decrease the rate of diarrhoeal stool output by
either of the above mechanisms and are both safe and inexpensive. Existing drugs may be
studied whan avidence suggests that they aet by these mechanisms. Support will not
usually be given to studies of new drugs until experimental evidence of antisecretory or
-abgorpt ion—promoting activity has been obtalnad. Priority will be given tao studies of
drugs with mechanisms of action that differ fundamentally from those of drugs already
studied and found unacceptable. Before being studied in humans, new drugs should be
proved safe and effective in animals. In clinical trials the major etlological agents
of diarrhoea (e.g., rotavirus, V. cholerae, ETEC) should be determined.
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3.2

of

(b) Traditional therapies

Traditional antidiarrhoeal agents that are extensively used and widely consldered to be
effective should be evaluated In c¢arefully controlled, double-blind trials. In these
trials, the agent should be used in the same form and manner as when used by traditional

practitioners. If the agent is effective, efforty should be made to ldentify and purify
the actlive ingredient.

Dysentery and shipgellosis

There is a need to define simple, practical and effective appreoaches Lo the management
patients with acute (bacterial) dysentery, both at the community level and Iln treatment

facilities. Two types of studies are needed: descriptive research (often community-based)

and

clinical trials of antibiotic therapy. Epidemiological research tpplcs relating to

dysentery and shigellosis are described in Sections 4.3.1 and 4.3.3.2.

3.2 Deseriptive studies on acute bacterial dysentery

*

The greatest need is for information that can be directly used to devslap guidelines for
the early management of cases at the community level, where the diagnosis is made on
c¢linical grounds and the etiological agent is not 1likely to be known. Specific
questions to be answered are:

(a) What proportion of acute diarrhoeal episecdes in children of various ages are, ox
become, dysenteric (l.e., develop visible blgod, with or without mucus, 1in the
stool, usually with fever and abdominal pain)?

{h) What are the etiological agents of acute dysentery 1a children of different age
groups and how does eticlogy relate to severlty of 1llness?

(¢) Whal are the minimum clinical criteria that would allow dysentery to be diagnoged
sufficlently early for treatment to be fully effective? Is examination feor faccal
levkoeytes of practical value for early diagnosis?

{d) What are the maternal treatment-geeking patterns for children with dysentery? How
do these differ from those for children with acute watery dlarrhoea?

3.2.2 Treatment of shigellosis

3.3

14

An  Increasing proportion of Shigella strains are reslstant to the most commonly used
antibiotics; this is especially true for §. dysenteriae type L. Clinical trlals are
neaded  to  ldentify alternative antibioties that are safe and effective for wuse in
shigellosis. Such trials should be double-blind studies that compare the efficacy of a
new antibiotic with a conventional one, such as ampleillin, naladixic acid or
trimethoprim=sulfamethoxazole. Antibiotics that might be evaluated include:
(1) pivamdinocillin ({pivmeciilinam), (2} fluorcquinolones, such as ciproflozracin,
{3) bicozamyeln, (4} =single, high-dose tetracycline and (3) oral gentamicin. One
objective of such studies should be to define the minimum dose and duration of therapy
required  for full benefit. Such informatlon should also be sought for conventlional
drugs when tt is missing, e.g., for trimethoprim-sulfamethoxazole.

These studies should also be used to develop clinical c¢riteria for assessing the
adequacy  of  response  bo antibiotic therapy. These would be used by health workers to
clinically diagnose treatment fallures (due to antibiotic resistance) so rthat an
alternative therapy cen be initiated with a minimum of delay.

Persistent diarrhoea

A proportion of eplsodes of acute diarrhoea become persistent, i.e., last for wmore than
days. These result in progressive weight loss and malnutritlon, and have a substantially

increased risk of death. Major reseavch priovities are to determine the incidence of, an

risk

factors for persistent diarrhoea, detetmine its causative mechanisms, and develop

practical methods for {ts prevention and treatment. Clinical studies will be the d
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responsibility of the SWG on Clinical Management, while epidemiological studies will be
considered by the SWG on Epidemiology and Disease Preveation (see sectlon 4.3.2). A review
of this topie will be provided to interested researchers upon requaest.

3.3.1 Cliniecal studies

Degeriptive studies should be done to define the pathophysiology and microbiology of
persistent diarrhoea, especially in its early phase, 1.e., 14-30 days after the onset of
illness. Thess should include (a) identification and quantification of enteric viral,
bactexial and parasitic pathogens in faeces and small bowel fluid, (b) studies of
carbohydrate digestion and absorption, (¢) nutrient balance studies using defined diets
and {d) measurement ¢f faecal protela lozs. Where possible, comparable studies should
be carried out in healthy controls and/or children with acute diarrhoea.

* Intervention studies should be carried out in patients with persistent diarrhoea to
evaluate rthe efficacy of specific treatments, includinmg both drugs and selected
antibiotics, that might iaterrupt important pathogeneric mechanisms. Other studies
could include rreatment with carefully defined dietary regimens. Such studiec should be
controlled and, if possible, double-blind; the objective should be to modify
existing repgimens s¢ that they are more effective, more practical, or both. Qutcome
medsurements should include stool losses, duration of diarrhoez and gain in weight and
helight.

3.4 Dietary management of diarrhoea

* Research has shown that weight loss due to diarrhoea can be minimized by providing
optimal nutritional support during and after the dillness: locally available foods
should be wurilized that are calturally acceptable for feeding during difarrhoea, are
readily available and inexpensive, and have adequate caloric, protein, vitamin
(especially vitamin A) and mineral content. However, further studies are required: (a)
to determine the beneficial effects of certain feods that are widely wused ia some
regions on the cliniecal ¢ourse and the nputritional response of c¢hildren with acute
diarchoea (these {nclude legume-based diets, fermented cereals, fermented milk products,
extruded cereals and possibly others) and (b) to demonstrate that oll can be safely and
effectively used to enrieh low calorle diets traditionally given to ¢hildren with
diarrhoea, and thereby assure adequate caloric intake.

Clinical ctrials of selected diets should be carried out 1in hospitalized patients,
outpatlents and patients treated at home, and should include patients with both acute
watery diarrhoea and dysentery. Feeding aschedules should provide extra caloric intake
during diarrhoea (1f possible) and for 2-3 weaks of convalescence Eo maximize the
recavery of lost weight or growth. Controls should receive an adequate, calorie-dense,
lagtose—free diet; however, in some instances comparison with a traditional diet would
be appropriate. Quteome measurements should include dietary {fmtake, duration of
diarrhoea and gain in welght; hospital-based studies should also measure stool ocutput

and, 1f possible, the absorption of dietary components using metabolic balance
technigues.

Anorexia is often an iwmportant obstacle for efforts to provide adequate nutritional
intake during acute diarrhoea or dysentery. Research 1is required to define the
pathophysiclogical determinants of anorexia inm these conditions. Basad on the findings
of these studies, specific treatment designed to reduce amorexla and facilitate early
feeding should be evaluated in controlled trials.

4. EPIDEMIOLOGY AND DISEASE PREVENTION -

4.1 Introduction

The BWG on Epidemioclogy and Disease Prevention will support research on the efficacy,
feasiblility and c¢ost of contrel interveations, other than case management or specific
immunization, aimed at preventing diarrhoea or reducing its severity. Tmportant research
tssues have emerged from a systematic analysis, still under way, of the cost~effectiveness of
non-clinical intervenmtions that have the potential to reduce diarrhoeal morbidity and

e S
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mortality (reports of the analyses of several of these interventlons can be provided wupon
request). The interventions that are congidéred to deserve priority for research with regard
to  thetr role In diarrhoeal diseuse control and the optimal approach to their implementation
ara describad  below. Successful condict of @ intetvention-related research wlll require
expertise in  epidemioclogy  aund soclal  sclences (especizlly  social anthropology,
communications and economics), and possibly other fields, guech as nutrition’ and
microbiclogy.

The 8SWG will also suppert descriptive epideminological research, such as atudles to
clarify the frequency of, and risk factors for, severe or persistent diarrhoeal 1llness or

severe dysentery, and o determine the transmlsqion routes 3550c1ated with certain enteric
pathogenq. ‘ ' S

4.2 TIntervention-rélated regearch '

4.2.1 Effect of weaning education on diarrhoeal morbidity and mortality

Poor weaning practices can be identified in many communities in the developing world.
They inc¢lude (a) wusing contaminated foods, (b) using foods of low energy and nutrient
content, (o) feeding at infrequent intervals, (d) introdicing weaning foods too early
ar toe late, (e) weaning abruptly, and (f)  giving too small a share of the family food.
1t is known that inadequate dietary intake may lead to impaired nutritiomal status and
thereby lncrease the severity and duration of diarchoea attacks and the visk of death.
On the other hand, the role of contaminated weaning foods in the rtransmission of
diatrrhoecal diseases is poorly understood and the effect of modifying weaning behaviour
ln order to ingrease food safety needs to be studied.

4-2.1.1 Risk factoy studies

The aim of these studies is to identify the key foods and practices that are assoclated
with high or low levels of faecal contamination. It is suggested that levels of faecal
contamination be used here as the maln  outcome indicator (in preference to rates of
diarchoea) in view of their mere proximate relationship to feeding behaviour. Soclal
and cultural factors that affect cholce of weaning foods and of preparation, storage and
tfeeding methods should be documented and their effect om the level of contamination of
weaning foods determined. TLaboratory and fleld studies should be conducted to assess
the effect of specific pracclces (e.g., use of formented cereal-based foods, feedlng
with bowl and spoon) that may reduce bacterial growth in weaning foods and that ¢ould be
implemented For this purpose. These studies will generate g large volume of samples
for bacteriolegical analysis and will require the participation of an experienced,
adequately staffed and well-cquipped laboratory.

4.2.1-2 Intervention studies

* fhe effeet of promoting specific changes in weaning practices that are shown to
reduce the level of contamination of food with fascal bacteria (such as offering young
children only freshly cooked foonds, or feeding with bowl and spoon) on feeding
behaviour, diarthoeal morbidity and growth should be determined. The feasibility,
acceptability and cost of the intervention should be documented and methods of promotlen
should ba developed that are effective and feasible for use in natfonal health services.

4.2.2 Effect of persosal and domestic hygieume ou the transmizsion of diarrhoeal dizeases

A number of control measures based on specific behavioural changes or on slmple
technologies that ¢an be used 1in the home have the potential teo interrupt the
transmission of diarrhoecal diseases. For example, the promotion of hand-washing can
reduce the incidence of diarrheosal diseases in certaln settings. More research {is
needed to define measures tu promote personal and domestic hyglene that might wgefully
be implemented in dlarrhoeal diseases control programmes.
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4.2.2.1 Risk factor studies

Behavioural and microbiological research is needed to c¢larify the relationship between
specific practices that may promote the transmission of enteric pathogens (such as
Inadequate hand-washing, careless dispossl of young children's stools, or the improper
vse of contalners for water storage in the home) and the risk of diarrhoes. Some
studies are also required to determine the effect of different practices {(e.g., use of
soap or other cleaning aids for washing hands, methods of drying hands) or the use of
simple technologies (e.g., for storing water in the home or for disposing of faecal
material) on environmental coutamination (of haads, foods, water, etc.). It will he
necesgary to conduct limited research to validate bacteriological methods for assessing
the level of faecal contamination of hands, with the aim of using such methods in flald
studies to define adequate hand-washing practices.

4.2.2.2 Intervention studies

Studies should also be conducted in various cultural, socio-gconomic and environmental
gettings to measuce the impact of carefully designed, culturally apptopriate education
or promotion programmes., These studies should document the impact on behaviour, as well
a5 on diarrhoeal dncidence and severity. In some projects, where the intervention is
conducted on a wide scale, it would be sufficient to measure the impaet on behaviour.
All studies should document the feaslbility, acceptability and cost of the intervention,
and assess its dependence on pre-existing resources (e.g., abundant water supplies,
avallabilicy of soap).

Impact of viramin A supplementation on the incideuwce and severity of diarrhoea

Studies are needed to clarify the relationship between vitamin A status and diarrhoea in
view of vrecent evidence that vitamin A deficiency may be associated with diarrhoeal
morbidity eand overall mortality ameng children in areas where vitamin A deficiency 1s a
public health problem. Of highest priority are studies ro measure the potential impact
on diarrhoeal morbidity of vitamin A supplementation programmas, including the periodic
distribution of large doges of vitamin A to childrea at community level and the
gelective administration of vitamin A to children attending a health farility for
treatment of dilarrhoea. Taitial studies should be carried out in areas where the
prevalence of xerophthalmia and the incidence of diarrhosa are high. Depending on the
results of these studies, a trial might be required inm an aresa where Che prevalance of
xerophthalmia is low but where there is documented evidence of Iinadequate dietary intake
of vitamin A and low serum vitamin A levels. These studies should examine the influence
of important confounding variables such as socio—economic conditlons and nutritional
sltatus. A document deseribing these research priorities in greater detail is available
oIt regquest.

4.2.4 BRole of zoonotic reserveirs in the transmisslon of diarrhoeal diseases

The role of domestie animals kept inside and outside the home in the transmission of
diarrhoeal diseases needs clarification. There is good evidence, for example, that the
presence of domestic animals (especially chickens) in the home is associated with an
increased rigk of €. jejuni diarrhoea. Tt is not elear, however, what are the main
transmission voutes of C. jejuni to man and whether the disease is primarily a zoonosis.
Similarly, the role of animal reservoirs of Cryptosporidium as sources of infection for
man  should be further investigated. The results of these studies should be used to
develop amd test Iinterventions for preventing the spread of such diseases.

4.3 Descriptive epidemiological research

4.3.1 Risk factors for severe diarrhoeal illmness and for diarrhoeal death

Most episcdes of diarrhoea are nild and self-limited, even in the absence of gpecific
therapy- However, a number of c¢hildren with diarrhoea or dysentery develop signs of
severe illmess, including dehydration and toxic signs, which place them at risk of
death. Little is known about the detecrminants of fatal episodes of diarchoes. Research
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iz needed to determine the risk factors for lacreased severiLy of 1llness and degath
among children with diarrhoea or dysentery. Risk factors té- be Bvaldatéd ace child' cate
practices, including feeding mode and home treatment practices for diarthoez, low birth=-
weight and specifiec etiology. Because of rethical and practical concerns, theze Studies
should use case-control methods. The Programme has dévéloped’ guidelines on the" 'design
of case—control studies for agsessing’ the risk factors of interest which can’ bE provided
to interested resoarchers on request.

4.3.2 Persistent diarrhoea (see also Séction 3. 3)

* An initial priority is to define and quantify the problem of ‘persistent diartHOLa ‘and to
ldentify children at high risk, emphasizing cobmunity-based prospective studics with
active Bsurveillance of diarrhoea and case-control comparisons-of -children presenting to
hogpitels or clinics. Risk factors to be evaluated fnelude age, low Birth=leight,
nutritional status, feeding patterns before and during the acute Illnegs, specific
aetiology (including eanteroadherent E. c¢oli), chemotherapy and- ‘previods’ ot coneurrent
illness (e.g., measles). The impact of persistent diarrhoea on subsequent morbidity,
growth and wmortality should be defined. Fventually, spec1fic inLerventions tO prevent
pargistant diarchoea will require testing. ‘

4.3.3 Epidemiclogy and modes of transmizsion of importamt agents of diarrhoeal disease

Desariptive research 1into the epidemielogy and modes ‘of transmigésion of specific
ctiologleal agents of acute diarrhoes will receive support only when ‘it concerna
pathogens that make a significant contribution to morbidity and/or mortality - and whoae
maln epidemiological features remain wunclear. Research to define the 1mp0rtance Qf
recently identified causes of diarrhoea is considered in Sectlon 2.3.

4.3.3.1 Vibrio cholerae 01
Research is needed to clarify the dominmant modes of trawsmisslien of V. cholerac Ol in
diffarent sertings. Study toples should include the possible role of environmental
reservolrs of V. choleras 01. Tnnovative approaches to interrupt the apread of the

disease in endemic and epidemic situations should then be developed and teated-.'

#.3.3.2 Shigella dyseunteriae type 1

Severe epldemics of shigellosis due to mulriple drug-resistant nrgahiéms (eepeclally
5. dysenteriae type 1) continue to occur. Studies are nesded to determine the dominant
modus of rransmission of the disease and to evaluare interventions aimed at' preventing
transmission. -




