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THE ROLE OF THE LABORATORY IN THE CONTROL

OF DIARRHOEAL DISEASES*
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Summary

The laboratory can play a useful role in the control of diarrhoeal disease. Early diagnosis and
the identification of the pathogenic agent will help in the institution of appropriate control
measures. Ancillary tests such & phage typing will serve as useful epidemiological markers in
the study of the disease. Laboratory backup is indispensablein maintenance of surveillance not
only over the population but also in the monitoring of safety of food and water & well.
Laboratory orientated research can contribute greatly towards further understanding of the
pathogenic agents, their pathogenesis, host immunity and subsequently the development and

trial of vaccines.

INTRODUCTION

The transmission of any communicable disease
will depend on a number of factors — namely,
the presence of the pathogenic agent, a source
of the agent, a susceptible host, and a suitable
means of transmitting the pathogenic agent
from the source to the susceptible host.

Communicable gastroenteritis is caused by a
wide variety of micro-organisms and the mode
of transmission is often through the so-called
"faecal-oral” route either directly or through
the medium of contaminated food or water.
Preventive or control measures will have to be
directed towards severing one or more links in
this chain of transmission. This would be de-
pendant on the rapid recognition of infection,
the nature of the pathogen, the understanding
of the mode of transmission, levels of infec-
tivity and susceptibility and the ability to
weigh the pros and cons of a variety of poten-
tial courses of action.

It will be the purpose of this paper to show
how the laboratory can contribute towards
some of these approaches to the control of diar-
rhoeal disease.

NATIONAL PROGRAMME FOR CONTROL
OF ACUTE DIARRHOEAL DISEASE

A National programme for the control of acute
diarrhoeal disease should be developed. It
would not be enough to take remedial measures
when an outbreak of diarrhoeal disease has

occurred. A state of preparedness and continu-
ous surveillance is essential if diarrhoeal diseases
are to be brought under control. In cholera for
example, it has been shown that in communi-
ties that are not prepared for it, the appearance
of the disease is associated with case fatality
rates & high & 50%. In a community that is
prepared this rate is around 1% (unpublished
data). This emphasises the need to take all
appropriate measures in advance. This can best
be ensured by developing a systematic and well
co-ordinated National programme. This pro-
gramme should have a number of components
among which will be a good surveillance system
and a reliable laboratory service.

NATIONAL LABORATORY SERVICE

The laboratory service which would feature
prominently in the control programme would
need to have a country wide network at all
levels culminating in a National Reference
Laboratory. This laboratory would co-ordinate
the efforts of all regional, state and peripheral
laboratories, lay down policies and method-
ologies, provide training for laboratory person-
nel, run quality control and proficiency testing
programmes and perform tests which are either
too complicated or too laborious for the
smaller laboratories to perform. This central
laboratory should also be geared to provide
additional manpower, materials and guidance to
peripheral areas when sudden outbreaks have to
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be investigated and controlled. This laboratory
thus has to achieve a sophisticated level of
proficiency.

On the other end of the spectrum, the small
laboratory in the periphery need not be very
elaborate but should at least be able to carry
out simple field diagnostic tests and be in a
position to collect and receive relevant speci-
mens in appropriate transport media for trans-
mission to more capable laboratories. A satis-
factory system for despatching the specimens
to the laboratory performing the test should be
established.

LABORATORY DIAGNOSIS

Determining the etiology of a case of diarrhoea
may not be all that important in the treatment
of an individual case but it certainly has signifi-
cant bearing in the epidemiology of the disease
and is vital in instituting the appropriate con-
trol measures. In this regard microbiological
surveillance of diarrhoea should be instituted. A
tab must be kept on all diarrhoea cases occur-
ring in acommunity and deviation from normal
trends will signal the necessity for greater atten-
tion to be given. In this surveillance pro-
gramme, specimens from a many diarrhoea
cases & possible should be taken for laboratory
investigation and the necessary bacteriological,
virological, parasitological and serological
studies carried out. Such activities will enable
the start of an outbreak to be determined
should it occur. Once it is known which organ-
ism is causing the outbreak, it may not be necess-
ary or even practical for specimens from all
cases to be studied.

It is quite true that in studies on what
appear to be infective diarrhoea cases the etio-
logical agent is not found in a significant pro-
portion of the cases’ This may be due to
inappropriate specimens, the relative insensi-
tivity of the method, inadequate range of tests,
or to the fact that many infective agents of diar-
rhoea are hitherto unknown or unrecognised.
Furthermore one will only find what one is
looking for. However research is being con-
ducted all the time to discover new etiological
agents and better methods for detecting them.

The relatively recent recognition of agents
such as the rotaviruses, Campylobacter and
enterotoxigenic E. coli as causative agents of
diarrhoea is a case in point.? With improved
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knowledge and techniques concepts are chanp
ing all the time.' Diarrhoea causing E coli were
at one time thought to be restricted to the so-
called enteropathogenic serotypes.”* It was
subsequently shown that it was not the sero-
types which mattered but whether the strain
could produce enterotoxin or not.> Laboratory
methods have now become available for demon-
strating this enterotoxin production. The
methods however are laborious and require
specialised technique and thus not easily per-
formed in any ordinary laboratory. The devel-
opment of the ELISA technique for determi-
nation of the labile toxin of enterotoxigenicE
coli® will provide a simpler alternative to the
traditional Chinese hamster ovary’ and Adrenal
Cell assays! Research should be continued
towards finding simpler methods for charac-
terising enterotoxigenic strains so that even
average laboratories may be capable of perform-
ing the tests.

ROLE OF THE LABORATORY
INVESTIGATION OF OUTBREAKS
The laboratory is indispensible in the investi-
gation and subsequent control of outbreaks of
diarrhoeal disease. The questions to be
answered will be: What is the organism in-
volved? Its characteristic? Who are suffering
from it? Who are the symptomless contacts or
carriers? What is the source? How is it being
transmitted? Is there any environmental source
that is playing a significant role in the propa-
gation of the outbreak?

Apart from confirming the etiology in
patients with symptoms, stools and other rele-
vant specimens have to be taken from contacts
of cases who may be harbouring the organism
but showing no signs of the disease. They have
to be found & they play an important role in
the continued propagation of the outbreak. In
El Tor cholera there are very much more
symptomless carriers than cases and the ratio
can vary anything from 1:25 to 1:100.° The
search for chronic carriers becomes particularly
important in the control of typhoid. This is
particularly so in the case of food handlers. In
the investigation hundreds of people have to be
screened and the laboratory is often hard
pressed. The choice of persons to be screened
therefore has to be done in a sensible manner
with due regard to the capabilities of the lab-
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oratory, the expected usefulness of the data
obtained and cost benefit. This is particularly
so in the non outbreak situation where it is
debatable whether food handlers should be
screened for bacterial enteropathogens as a
routine. The cost of such testingis tremendous
and isolation rates are low. Furthermore one
stool examination done randomly at one point
in time does not really rule out the presence of
these enteropathogens in the individual both at
that time and in the period between tests.!®
One way to get around this problem of having
to screen a large number of people would be to
test pooled sewage samples. This will at least
help to localise the site where the pathogenic
agent is present.

Non-human sources will also have to be
investigated. Samples of water from wells, rivers
and foods which are likely to be related to the
outbreak have to be processed. In the examin-
ation of water it must be remembered that
organisms even if present tend to be scanty in
numbers and some enrichment or concentration
technique is essential. In the investigation of
typhoid outbreaks water can be collected into
Selenite enrichment medium. Alternatively
"“Moore’s swabs" can be used to concentrate
the organisms found in running water.'

EPIDEMIOLOGICAL MARKERS

Typing tests can serve a extremely useful
epidemiological markers in the investigation of
diarrhoeal disease. Apart from this the different
types of an organism will have different biologi-
cal and ecological characteristics which will
help to predict its behaviour in the community
and also point towards clues & to its possible
origin and modes of spread.

A number of typing mechanisms are avail-
able. This includes biotyping, serotyping, phage
typing and colicine typing. Their respective
epidemiological value depends on the organism.
Biotyping is, for example, usefulin V. cholerae
where the classical and El Tor strains are so
different in their behaviour as well & in the
severity of the disease they cause. Serotyping is
particularly relevant in salmonellosis where over
a thousand serotypes are recognised. Knowl-
edge of the serotype of the causative agent of
an outbreak of salmonellosis has on many an
occasion led to the discovery of a common
source. 2714 Serotyping is also performed for
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Shigella, E. coli, V. cholerae and V. parahae-
moly ticus.

Phage typing is performed on S. typhi, S.
paratyphi and V. cholerae. Because phage types
are genetically stable they are useful markers in
epidemiological investigation. > Knowing the
phage types of strains implicated in an outbreak
will allow some deduction to be made & to its
possible source. This is enhanced by the fact
that certain phage types are indigenous to cer-
tain areas. Not only are different countries
known to have different patterns of phage
types, different geographical locations within a
country itself may have their own predominant
phage types. This particularly becomes signifi-
cant in this day and age when intra and inter
country travel is becoming so prevalent. The
value of the knowledge of a particular phage
type will vary inversely with the degree of its
distribution throughout the world. Thus cosmo-
politan types will be less helpful in pointing the
possible sources of outbreaks while more re-
stricted phage types will give more significant
clues.

The value of phage typing of a particular
organism for epidemiological purposes is also
related to the number of phage types that can
be differentiated for that particular organism.
For instance, in the case of S. typhi it often
proves useful because almost 100 different
phage types can be recognised. In the case of S.
paratyphi A and B this value is naturally restric-
ted because only a few phage types are cur-
rently recognised. However & new phage types
are continuously being identified and charac-
terised this situation may change.

ANTIBIOTIC SENSITIVITY

Monitoring antibiotic sensitivity of organisms
responsible for diarrhoeal diseases is another
important facet of the laboratory's work. This
should be done regularly to see if there is a
changing pattern in the susceptibility of the
organisms to the useful and commonly available
antibiotics. This has very practical consider-
ations because of the increased emergence of
late of antibiotic resistance strains. For in-
stance, many of the Shigella strains nowadays
are resistant to sulphonamides and other com-
monly used antibiotics such a chloramphenicol
and tetracycline.! ¢ In some parts of the world
a large proportion of strains of S. typhi which
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are isolated are resistantto chloramphenicot.!’

Interest in the antibiotic sensitivities of S
typhi, other Salmonellas and other members of
the enterobacteriaceae wes stimulated since the
report of a massive outbreak of chloramphen-
icol resistant typhoid in Mexico in 1972,'®
This resistance was found to be caused by car-
riage of a transferable resistance factor (R fac-
tor). R factors have been found in other entero-
bacteriaceae as well and many of them code for

multiple resistance.!® The serious implications
of this cannot be emphasised enough.

QUALITY OF FOOD AND WATER

The provision of safe water supplies and food
hygiene are two factors that could contribute
significantly to the reduction of diarrhoea! dis-
ease.

Water from reservoirs will have to be
monitored regularly by both chemical as well as
microbiological analyses. For microbiological
analysis indicator tests such & the presumptive
coliform count and the E coli count are per-
formed to keep a tab on evidence of faecal pol-
lution. Standards are laid down which have to
be complied with.

Microbiological standards for certain foods
have been laid down with the expectation that
such measures will reduce the bacteriological
hazards that may be derived from such foods. It
is not the purpose of this paper to delve into
the merits and demerits of such standards but
merely to point out the laboratory back-up
required to implement and police such stan-
dards. In many countries such testing of food
and water is part of the responsibility of a
public health laboratory service. In countries
which do not have a separate Public Health
Laboratory Services this testing is done by
existing laboratories in the Health and other
allied departments.

RESEARCH

The laboratory will also feature prominently in
research activities. The laboratory may itself
conduct basic research involving studies on the
causative organisms and immunity in the host
or provide laboratory back-up to studies involv-
ing the epidemiological aspects of the problem.
It is through such research that we have reached
our Present level of knowledge of the agents
and their behaviour. Much is left to be learnt.

August 1980

Areas of research which need to be pursued
further include the identification and charac-
terisation of agents responsible for diarrhoea,
their life cycles, vehicles of transmission and
pathogenesis; the development of quicker and
simplified diagnostic procedures; the develop-
ment of reliable serological and skin tests; the
immunology of the gastro-intestinal tract and
immunity to agents causing diarrhoea; the role
of non-specific mechanisms such as the nu-
tritional and physiological states in combating
diarrhoeal disease and finally the development
and trial of vaccines.
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