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Parasite-related diarrhoeas *

WHO SCIENTIFIC WORKING GROUP 1

This article reviews available knowledge on the epidemiology, pathogenesis,
clinicalfeatures, immunology, diagnosis, and therapy ofparasite-related diarrhoeas
of public health importance, primarily amoebiasis, giardiasis, trichuriasis, stron-
gyloidiasis, balantidiasis, coccidioses, schistosomiasis, and capillariasis. Research
priorities are recommended in each of thesefields with the aim of developing better
means ofprevention and treatment.

It is important first to recognize that the parasitic agents that cause diarrhoea can be
grouped in a number of different ways. For example, some parasites cause acute diarrhoea
abrupt in onset and lasting only a few days, as in cases of acute intestinal amoebiasis,
giardiasis, and balantidiasis. However, most diarrhoeas of parasitic origin are chronic,
which by definition is diarrhoea that lasts more than 3 weeks or recurs after an initial acute
attack, as in symptomatic cases of strongyloidiasis and trichuriasis, and many cases of
amoebiasis and giardiasis.

Diarrhoeas of parasitic origin can also be classified by the mechanism of pathogenesis,
although some have not been adequately studied. The most frequent mechanism appears to
result in an "exudative type" of diarrhoea due to inflammation, ulceration, or cellular
infiltration of the intestinal mucosa caused by parasitic invasion and/or a host reaction to
the presence of parasites, the result of which is an outpouring of the serum proteins, blood,
and mucus into the bowel. An example of intensive exudative diarrhoea is amoebic
dysentery. A "secretory type" of diarrhoea, in which the intestinal mucosa is stimulated to
excrete fluid at an abnormally high rate, has not yet been recognized in parasitic infections,
although toxins are known to be produced by some intestinal parasites (e.g., Entamoeba
histolytica). An "osmotic type " of diarrhoea may occur in some cases of giardiasis and
strongyloidiasis as a response to secondary lactase deficiency caused by a subtotal villous
atrophy. The increased motility of the gut observed in some parasitic infections may also be
a factor provoking episodes of loose stools (e.g., in ascariasis).

Parasites causing diarrhoea can also be grouped according to their site of infection. Some
parasites (e.g., Giardia lamblia, Strongyloides stercoralis, and Capillaria philippinensis)
cause diarrhoea primarily in the small bowel. Others inhabit the large intestine (e.g.,
Entamoeba histolytica, Balantidium coli, and Trichuris trichiura) and in general cause an
exudative type of diarrhoea, though sometimes diarrhoea can be caused by a decrease in the
absorptive capacity of the colon, especially when large mucosal areas are altered struc-
turally as a result of an intense infection or when large amounts of undigested sugars enter
the colon.

Several other factors may be involved in the physiopathology of parasitic diarrhoeas.
Some of the chronic diarrhoeas of parasitic origin (e.g., amoebic dysentery, intensive
trichuriasis) are often complicated by bacterial enteric infections. Decreased gastric
secretion, observed during infection with some intestinal parasites, may increase
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susceptibility to infection with other intestinal pathogens. Coexistence of malnutrition and
giardiasis is not infrequent. Functional intestinal disorders can be concomitant with
intestinal parasitic infections or can result from past infection (e.g., in cases of amoebiasis).
These additional factors further complicate the classification of the parasitic diarrhoeas
and the understanding of the mechanisms of pathogenesis.

In general, infections with parasites that cause diarrhoea follow an endemic pattern
similar to that of infections with other commonly occurring intestinal parasites. However,
focal epidemics can occur when large groups are exposed (e.g., in water-borne epidemics of
amoebiasis, giardiasis, and balantidiasis). Exposure and acquisition of immunity are both
responsible for the observed age distribution. Amoebiasis and giardiasis are not infrequent
in infants, while trichuriasis, strongyloidiasis, and schistosomiasis occur more commonly
in older children. Intestinal capillariasis affects mostly adults. Some diarrhoeas are related
to the occupational activity of the host, e.g., balantidiasis among rural pig breeders and
intestinal capillariasis among fishermen.
The quality of the environment plays an important role in the transmission of intestinal

parasites. In soil-transmitted helminthic infections, the environment has a crucial influence
on the developmental stages of these parasites. Insanitary environmental conditions greatly
facilitate the spread of parasites by the faecal-oral and person-to-person routes.
New techniques arising from further research will be able to contribute to the control of

soil-transmitted and faecal-oral parasitic diseases only if they are combined with effective
methods of environmental sanitation and environmental improvement. Such techniques
have been examined in detail elsewhere.a Continuing health education at the community
level is also an essential aspect of control.
The parasite-related diarrhoeas can be grouped on the basis of their clinical and public

health importance as follows:
(1) Amoebiasis, giardiasis, trichuriasis, and strongyloidiasis are infections with a global

distribution in which diarrhoea is a common symptom (see below).
(2) Balantidiasis, coccidioses, schistosomiasis, and capillariasis are also infections in

which diarrhoea is a common symptom, but are of more regional or local importance (see
pages 826-828.

(3) In many other intestinal parasitic infections diarrhoea is not a characteristic symptom
but may occur occasionally. These infections may have either a cosmopolitan, regional, or
local distribution (see page 828).

GLOBALLY-DISTRIBUTED INFECTIONS CAUSING DIARRHOEA

Amoebiasis

Amoebiasis is found throughout the tropics; prevalence rates vary from as low as 2% to
607o or more in rural areas. Transmission of amoebiasis is by the faecal-oral route, usually
through contaminated food or water. In some countries, as many as 80% of persons with
intestinal infection are asymptomatic; the remainder have symptoms ranging from chronic
mild diarrhoea to fulminant dysentery. Among extraintestinal complications the
commonest is hepatic abscess, which may rupture into the peritoneum, pleura, lung, or
pericardium.

a Environmental health and diarrhoeal disease prevention. Unpublished document WHO/DDC/80.5 (1980).
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Epidemiology
The epidemiology of amoebiasis has been well studied in several developing areas. In a

study in Mexico, 5% of the population had elevated antibody titres toE. histolytica antigen
as measured by counter-current electrophoresis. A positive electrophoretic test correlated
closely with a history of invasive amoebiasis. In India, the prevalence of E. histolytica
infections has been shown to range from 3.6 to 47.4% in different areas. The prevalence
varied among different age, sex, and religious groups, but was equal in rural and urban
areas, and also in communities of high and low socioeconomic status. In the urban
population of Lagos, Nigeria, the overall prevalence of E. histolytica was reported in one
study to be 11.2%!7o. The prevalence increased rapidly among school-age children and was
especially high in some ethnic groups and families. No association was found between
prevalence and educational standard. The highest infection rate was recorded in the last
month of the wet season. Neither the Indian nor the Nigerian study provided any data on
the ratio of symptomatic to asymptomatic infections.

In a comparative study carried out in 1969, the proportions of faecal samples containing
E. histolytica trophozoites and/or cysts were 10% in Calcutta (India), 7% in Bangkok
(Thailand), 50% in Medellin (Colombia), and 72% in San Jose (Costa Rica). The propor-
tions of individuals with past or present invasive amoebiasis, as measured by the indirect
haemagglutination test and the fluorescent antibody test, were, respectively, 81%o, 64%,
31 /o and 16%. In another study in 1970, the prevalence of amoebic antibodies among army
recruits was 4% in the USA, 6% in Argentina, 7.5% in Brazil, and 33% in Colombia.

In the United Kingdom, the reported carrier rate forE. histolytica is between 2% and 5%;
31 deaths from amoebiasis were reported during the period 1962-71 and the number of
hospitalized cases of amoebiasis was estimated to be some 300 per annum. In the USA, 242
deaths from amoebiasis were reported in the period 1969-73.
While the above data indicate the magnitude of the problem of amoebiasis, the reasons

for several of the observed clinical features are still unclear. These include the alleged
greater severity of the infection in young children, the aged, and pregnant women, and the
variable clinical picture of the disease in different parts of the world (e.g., the infection is
severe and often fulminating in Mexico and Bangladesh and moderately severe in
Colombia, but usually relatively mild in temperate climates) and in different ethnic groups
(e.g., the disease is very severe in Bantus but of moderate severity in other ethnic groups
near Durban, South Africa). These differences may be attributable to different host
responses, different strains of parasite, and/or other related factors such as the host
nutritional status or differences in coexisting bacterial flora, but more information is
required.

Pathogenesis

In a recent study the electrophoretic isoenzyme pattern of E. histolytica trophozoites
obtained from 17 patients with clinical amoebiasis was found to be clearly different from
the pattern of trophozoites isolated from 67 asymptomatic patients. This raises the
possibility of using this method to determine the prevalence or incidence of pathogenic and
non-pathogenic strains on a global scale.
The search for other factors determining the virulence of E. histolytica is continuing. For

example, studies are being carried out on its toxicity to guinea pig leukocytes, its effect on
concanavalin A-induced agglutination, its cytopathogenic effect on monolayers of baby
hamster kidney cells, and its rate of human erythrocyte phagocytosis.

Immunology

Epidemiological information has indicated that persons may acquire resistance to
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E. histolytica infection. Knowledge is lacking, however, on the precise nature of the protec-
tive immunological mechanisms involved. Reports on cell-mediated immunity, which is
thought to play a major role, are scanty, but there are indications that certain components
of this mechanism, such as increased DNA synthesis by lymphocytes, are elevated during
infection. It has also been observed that steroids and immunosuppressive drugs can change
a relatively mild or even asymptomatic infection into a fulminant one. Some observations
suggest that cell-mediated immunity is depressed in patients with hepatic abscesses, as
expressed by negative skin reaction and macrophage migration-inhibition tests.

Laboratory diagnosis

The simple faecal-smear technique, with complementary staining for the identification of
trophozoites and cysts, has yielded good results when performed by well trained staff. The
necessary expertise, however, is usually achieved only after at least two years of training and
is rapidly lost unless the procedure is practised and applied regularly. Unfortunately, in
many tropical countries, the standard of diagnosis of amoebiasis is low and there is a
tendency to overdiagnose the infection as a "short-cut" solution. There is a need for the
development -of simple techniques for specific staining of E. histolytica chromatin for use
by less skilled laboratory workers. Methods for in vitro culture of amoebae have been
developed and are efficient for diagnosis but can be used only in better equipped
laboratories.
New serological techniques have been developed, including counter immuno-electro-

phoresis, a fluorescent immunoassay system, and ELISA, which are very useful for
diagnosing cases of invasive amoebiasis and evaluating the point prevalence of invasive
infections.
A technique has recently been developed for the detection of E. histolytica antigen based

on the enzyme-linked reaction between specific E. histolytica antibodies immobilized on an
immunosorbent disc and E. histolytica antigen from faeces. The applicability of this test,
available now in a kit form, requires careful assessment and evaluation.

Therapy
Different drugs have been used to treat infection in the intestinal lumen and invasive

disease. It is felt that asymptomatic luminal infections are best treated with amides
(clefamide, etofamide, furamide, teclozan). Invasive infections usually can be effectively
treated orally with the 5-nitroimidazole derivatives (metronidazole, tinidazole, ornidazole,
and nimorazole). Parenteral tissue amoebicides (such as emetine and dehydroemetine)
should be used exclusively for the treatment of severe, acute amoebic dysentery and some
amoebic abscesses. Some cases of anroebiasis, especially amoebic abscess, may need
surgical treatment.
Although in the last few years there has been great progress in the treatment of

amoebiasis, mainly through the introduction of the nitroimidazole and amide drugs, a
search for better medicaments is necessary as a possible carcinogenic effect of metro-
nidazole cannot be excluded and the available parenteral tissue amoebicides are not free
from the risk of toxic adverse effects.

Giardiasis

Giardiasis is one of the most commonly diagnosed intestinal protozoan infections.
Although the percentage of asymptomatic infections is high, giardiasis is a frequent cause
of diarrhoea and an important public health problem.
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Epidemiology

The prevalence rates of Giardia lamblia infection depend primarily upon local sanitary
standards and range from less than 1% to more than 20% in different populations.
Children aged 1-5 years are usually the most commonly infected, together with persons
having close contact with infected children, especially their family members.

Giardiasis is a faecal-oral infection. Contaminated food and water are probably the
most common modes of transmission. Several water-borne epidemics of giardiasis have
been well documented in the USA, some of which were of zoonotic origin. Person-to-
person transmission can occur, as evidenced by outbreaks reported under crowded
conditions in young children's institutions and psychiatric wards. A high incidence of
giardiasis has been reported recently among groups of travellers to various areas.

Although there has been some recent controversy regarding G. lamblia taxonomy, it is
generally accepted that the parasites infecting man belong to the G. intestinalis group,
which contains species that live both in domestic animals and other mammals. Cross-
infections have been observed recently between man and dog, and between beaver and man.

Giardia cysts, the source of infection for man, survive for 2 months in water and are
resistant to routine chlorination.

Pathogenesis and clinical pathology

The intimate contact of the sucking disc of the G. lamblia trophozoite with the enterocyte
can damage the microvilli and fuzzy coat, and reduce the activity of the brush-border
enzymes. It is not clear whether G. lamblia itself can induce deeper changes in the structure
of the villi, or whether a pre-existing deeper lesion allows the organism to propagate better.
It appears that Giardia infection plays a secondary role in causing intestinal villous atrophy,
although specific treatment of giardiasis can frequently restore villous structure and
function.

Giardiasis is a relatively mild infection in most well nourished and immunocompetent
individuals. The reason why it is a long-standing symptomatic infection in some persons is
unclear.

Because giardiasis sometimes coexists with decreased gastric and pancreatic secretions,
bacterial colonization of the upper part of the small intestine, and malnutrition, the
mechanism of pathogenesis has been difficult to determine.

Immunology

In most cases giardiasis is a self-limiting infection, probably as a result of the
development of immunity, although the precise mechanism of this immunity is unclear. An
acquired resistance to G. muris infection has been demonstrated in the mouse model and
evidence of acquired immunity in man has been reported in the studies in Colorado and is
strongly suggested by the age-distribution pattern of disease. Resistance is probably not
long lasting as reinfections, even in adults, are known to be common.

G. muris infections are fatal in athymic nude laboratory mice. In man, an association of
giardiasis with hypogammaglobulinaemia disorders, especially secretory IgA deficiency,
has been suggested.
The G. lamblia organism has a high antigenic potency. Serum antibodies to Giardia have

been demonstrated by immunofluorescence tests.

Laboratory diagnosis
G. lamblia is morphologically indistinguishable from other Giardia species common to

many mammals, especially apes, cats, and dogs. The application of biochemical or
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immunological criteria for differentiation between the various species is not yet possible
because of the difficulties in culturing the various species of Giardia in vitro.
The identification of 0. lamblia trophozoites or cysts by coproscopic examination is easy

and is the most useful technique for diagnosis. If the number of cysts is high, G. lamblia is
easily found by direct examination of the faecal smear. Diagnosis of infections with a small
number of cysts in the faeces requires concentration techniques (zinc sulfate flotation or
formalin-ether sedimentation) or the preparation of a slide stained by the merthiolate-
iodine-formalin (MIF) technique or with haematoxylin. As the discharge of G. lamblia cysts
may be irregular, multiple coproscopic examinations should be carried out when giardiasis
is suspected. However, in some cases it is only possible to make a diagnosis by examining
freshly obtained duodenal contents, or by jejunal biopsy, but there must be good
indications for undertaking such procedures.

Therapy

A number of anti-protozoan drugs have some action against G. lamblia. Nitroimidazoles
(metronidazole, tinidazole, ornidazole, and nimorazole), nitrofuran derivatives
(furazolidone), and acridine compounds (mepacrine, Acranil) are highly effective with cure
rates of over 80% and the treatment of most clinical or ambulatory cases does not create
special problems. However, some cases need repeated treatment or treatment of
concomitant infections or disorders. As most anti-Giardia drugs act also on bacterial and
mycotic flora, clinical improvement after treatment cannot always be accepted as proof of
the pathogenic role of Giardia.
Some malaria-chemoprophylactic drugs (e.g., chloroquine) are also known to have an

effect against G. lamblia.

Trichuriasis

Trichuris trichiura is an intestinal nematode and belongs to the group of soil-transmitted
helminths. In children, one of the symptoms of an intensive infection is diarrhoea or
dysentery.

Epidemiology
Trichuriasis is a common infection, especially in warm parts of the world where there is

much rainfall. In some tropical countries, the prevalence rate is over 9007o; in others it is
frequently between 30 and 60Gb. Trichuriasis is by no means rare in the temperate zone.
Persons most frequently affected are between 5 and 15 years of age.
The prevalence and the intensity of infection are important in understanding the local

epidemiological situation and the clinical picture of trichuriasis infection. In Colombia the
prevalence rate is 500/o; of those infected 50/o have symptoms and 20% have diarrhoea or
dysentery. In Poland the prevalence rate among school children is 36Gb; of these 507o have
symptoms but diarrhoea is exceptional. The intensity of infection depends on the exposure
to Trichuris trichiura eggs present in soil contaminated with human faeces. In studies in
Colombia, infections with over 5000 T. trichiura eggs per gram of faeces are usually
symptomatic and most of those with more than 20 000 e.p.g. develop severe diarrhoea or a
dysenteric syndrome.
Although it has been shown in a volunteer that T. suis, parasitizing pigs, can infect man,

infections of zoonotic origin probably play a minor role, if any, in the epidemiology of
human trichuriasis.
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Pathogenesis and clinical pathology
Light infections with T. trichiura do not produce significant lesions in the large intestine.

Heavy infections with hundreds of adult worms produce necrosis of mucosal cells around
the parasite, intensive cellular infiltration, and an inflammatory reaction of the mucosa.
Diarrhoea is assumed to be due to impaired water reabsorption in the colon resulting from
these lesions. Rectal prolapse is a complication of extensive colitis and proctitis in
undernourished children. Anaemia, cachexia, and bacteraemia may be other serious
complications of severe trichuriasis.

Immunology

Although immunity has been observed in T. muris experimental infections in mice, it is
not clear whether immunity can be acquired against T. trichiura in man.

Laboratory diagnosis
Eggs usually appear in the faeces about 2 months after ingestion. Finding the

characteristic eggs in the stool during a microscopic examination is easy. A concentration
technique is needed only for the diagnosis of light infections. The most practical method for
evaluating the intensity of infection is the quantitative Kato thick smear. Eggs of
T. trichiura in man are similar to those of Trichuris found in animals.

Therapy

In symptomatic cases two drugs are commonly used: mebendazole and oxantel, an
analogue of pyrantel, which has been introduced recently and seems to be very effective.

Strongyloidiasis

Strongyloides is a soil-transmitted intestinal nematode causing infection in the human
duodenum and jejunum. One symptom of heavy infection is recurrent and sporadically
profuse diarrhoea.

Epidemiology

Two species of Strongyloides are known to parasitize man: S. stercoralis and
S.fulleborni. Man is the main host of S. stercoralis but the parasite has also been reported in
dogs and apes. The main source of infection for man is the filariform larvae present in
faecally contaminated soil that invade the host by skin penetration. Infections in man may
last for several years as a result of constant autoinfection. Recently strains isolated in
Romania and North Africa have been found to be well adapted to different ecological
conditions (type of soil, temperature, moisture) and this may help to explain the
distribution of strongyloidiasis.
The incidence of human strongyloidiasis is not adequately documented as routine copro-

scopic examination can reveal only some infections. The infection is thought to have a
higher level of endemicity in tropical regions where the prevalence may be as high as 85%o in
certain populations. Epidemics of strongyloidiasis have been reported in migrants,
prisoners of war, and patients in mental institutions.

S.fulleborni is a natural parasite of monkeys (chimpanzee and baboon) but it is not
uncommon in man, especially in Africa. A high incidence has been reported in infants
under one year of age in Zaire. S.fulleborni-like infections have recently been described in
children in Papua New Guinea.
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Pathogenesis and clinical pathology

Penetration of the intestinal mucosa by S. stercoralis has a traumatic and irritating effect
and provokes an inflammatory response. Mild enteritis with diarrhoea of short duration is
the most common manifestation and is that usually seen in well-nourished and immuno-
competent hosts. Ulcerative enteritis may occur, however, and is often associated with
additional bacterial infection. In the most severe infections there is both ulcerative and
oedematous enteritis with villous enlargement and mucosal atrophy, ulcerations, granu-
loma formation, and fibrosis. The diarrhoea may be profuse and may cause dehydration,
electrolyte disturbance, and secondary hypoalbuminaemia. Catarrhal and oedematous
enteritis are reversible but the ulcerative changes are not. Whether strongyloidiasis is a
primary cause of malabsorption is not clear. However, it has been well documented that
malnutrition, concomitant infections, some malignant diseases, and corticosteroid and
immunosuppressive therapy can intensify Strongyloides infection and even make the
disease fatal.

Laboratory diagnosis

Strongyloidiasis is diagnosed by finding Strongyloides larvae or ova in the duodenal
content or in faeces. As routine coproscopic techniques are not very efficient, special copro-
cultural techniques (Baermann, Harada-Mori, Dancescu) are preferred for detecting
larvae. Differentiation between S. stercoralis and S.fulleborni infections is difficult.
Serological diagnosis is not widely used because of the low specificity of the available
antigens.

Therapy

At present, the only drug that is effective in the treatment of strongyloidiasis is
tiabendazole; other benzimidazoles have shown only a limited effect.

REGIONALLY OR LOCALLY
DISTRIBUTED INFECTIONS CAUSING DIARRHOEA

Balantidiasis

Balantidium coli is the only ciliate parasitizing man. The incidence of balantidiasis is low,
as man is relatively refractory to infection. Many mammals, including pigs, are naturally
infected with B. coli. Contact with infected pigs may increase the human infection rate,
although the biological characteristics of Balantidium parasitizing man and pigs are not
clear. Water-borne epidemics of human balantidiasis have been reported.
Many human infections are self-limiting and asymptomatic. In some individuals,

especially malnourished children, B. coli causes deep penetrating ulcerations of the colon,
resulting in a dysenteric syndrome. A fulminating dysentery, intestinal perforation,
haemorrhage, and shock, though rare, are serious, and sometimes fatal, complications of
human balantidiasis. Laboratory diagnosis can be readily made by faecal examination. The
disease is usually easily treated with tetracycines. 5-Nitroimidazole derivatives and paro-
momycin are alternative drugs.

Human coccidioses

Isosporiasis

Isospora belli is a coccidian parasite that invades the human small intestine and spreads
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by faecal-oral transmission. Isosporiasis has a global distribution but is rare, with an
infection rate of usually less than 1 per thousand. The infection has been more frequently
reported in tropical countries, in travellers to these countries, and in immunodeficient
patients.

I. belli causes the destruction of invaded enterocytes and frequently provokes an intensive
cellular infiltration of the lamina propria. Concomitant villous atrophy is not infrequent.
One of the main symptoms of I. belli isosporiasis is a mucous diarrhoea associated with
malabsorption and weight loss. The clinical spectrum of isosporiasis varies from asympto-
matic infection to persistent disease, which can be fatal.

Laboratory diagnosis is made by finding I. belli oocysts in faeces. As they are usually
scanty in stool, concentration techniques are often needed.
The treatment of isosporiasis is difficult; nitrofurantoin, pyrimethamine and

sulfonamide, and cotrimoxazole have all been tried with limited success.

Sarcocystiasis
The biology of the coccidia belonging to Sarcocystis species, previously known as

Isospora hominis, has only recently been investigated. Sarcocystis is a common parasite of
various animals and usually has a carnivorous final host and herbivorous intermediate host.
Persons eating raw meat are most frequently parasitized by S. suihominis which invades
enterocytes and produces an infection that is frequently asymptomatic. The infection is
diagnosed by faecal examination, but the oocysts are usually difficult to find. A serological
test for diagnosis is now available. There is no known specific treatment.

Schistosomiasis

Among the parasitic diseases, schistosomiasis is second to malaria as a public health
problem, affecting some 250 million people in the world.

Schistosoma mansoni infections are endemic in Africa, the eastern Mediterranean area,
north-eastern and eastern South America and certain islands in the Caribbean.
S.japonicum occurs in China, the Republic of the Philippines, restricted areas in the
Celebes, and other isolated locations in South-East Asia. S. intercalatum occurs focally in
West Africa. Local prevalence rates can be very high and the peak rates usually occur in the
age group 5-15 years.

Diarrhoea is a common symptom in intestinal schistosomiasis caused by these three
species. In the acute phase of infection diarrhoea is due to an inflammatory reaction with
small eosinophilic abscesses, ulceration, haemorrhage, and fine granulation in the large
intestine. In the chronic stages diarrhoea is recurrent, sometimes with blood and mucus,
and is related to deeper changes in the intestinal mucosa (polyposis, granulomas,
ulceration, and fibrosis).

Intestinal schistosomiasis is diagnosed by finding Schistosoma eggs in faeces or in biopsy
material. Clinical methods and serodiagnosis are widely used for indirect diagnosis.

Niridazole, hycanthone, oxamniquine, and praziquantel are the drugs used in treatment
of intestinal schistosomiasis due to S. mansoni. Niridazole and praziquantel are effective in
S.japonicum infections.

Detailed information on the epidemiology and control of schistosomiasis is available in
the report of a recent WHO Expert Committee.b

Intestinal capillariasis

The first case of intestinal infection with Capillaria spp. in man was reported in 1963. The

b WHO Technical Report Series, No. 643, 1980.
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distribution of the infection is restricted to some coastal areas of the Philippines and certain
areas in Thailand, where the consumption of raw fish is a common custom, particularly
among fishermen.

Invasion of the jejunal mucosa by the adult nematodes causes enteritis, which is
frequently complicated by malabsorption and a protein-losing enteropathy.

Diarrhoea and sometimes steatorrhoea with abdominal pain are the main symptoms of
intestinal capillariasis. The disease is not infrequently fatal. A diagnosis of acute
C philippinensis infection can usually be made by coproscopic examination. Antigens for
serological testing are not yet specific enough for routine use. Prolonged treatment with
mebendazole is so far the only therapy known to be effective.

DIARRHOEA IN OTHER PARASITIC DISEASES

Other intestinal parasites may cause diarrhoea by irritating the intestinal mucosa or by
inducing a hypersensitive immunological response. Diarrhoea is not a characteristic
symptom but may occur in severe hookworm disease, ascariasis, taeniasis, hymenolepiasis,
and some other intestinal nematode and cestode infections. It is a common symptom in
intensive intestinal fluke infections (e.g., those caused by Fasciolopsis buski, Heterophyes
heterophyes, Metagonimusyokogawai, Echinostoma ilocanum). In about 20% of patients
infected with Trichinella spiralis, diarrhoea is the earliest symptom.
Some parasitic infections other than those caused by intestinal parasites may provoke

diarrhoea. The most important among these is Plasmodiumfakciparum malaria, especially
when it occurs in young children; diarrhoea in such cases is thought to be related to
congestion of the splanchnic capillaries with resulting necrosis and extensive desquamation
of the intestinal mucosa. Diarrhoea may also occur in leishmaniasis and African trypano-
somiasis.

RESEARCH NEEDS

In the light of the available knowledge, the following recommendations may be made for
future research.

General
- In longitudinal community studies being undertaken to determine the etiology of

diarrhoeal diseases, parasitological investigation should, where possible, complement
bacterial and virological studies. This would provide information on the prevalence of
infection due to parasites and on any associations between parasitic and other microbial
infections.
- There is a need to determine the association between each of the parasite-related

diarrhoeas and the nutritional and immune status of the host.

Amoebiasis
- Using the recently developed electrophoretic technique, the isoenzyme characteristics

of E. histolytica isolated in various geographical areas should be studied to determine the
frequency of invasive and non-invasive E. histolytica.
- An evaluation should be made of the various immunodiagnostic techniques currently

available for diagnosis of amoebiasis and a standardized test recommended for general use.
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- There is a need to develop for general use simpler methods for faecal-smear diagnosis
using an improved staining technique.
- Age-stratified cohort and community studies should be undertaken to confirm or

refute the impression of greater severity of illness in specific age and ethnic groups and in
different geographical regions. These studies should assess the proportion of symptomatic
and asymptomatic infections in defined communities and determine the effect of
seasonality and possible host factors (e.g., undernutrition) on this ratio.
- Clinical trials should be carried out to determine the lowest dose and shortest course of

therapy required for effective treatment of symptomatic cases and carriers of E. histolytica.
- Studies are needed to clarify the immunological mechanisms involved in acquiring

resistance to E. histolytica infection, and to determine to what extent an altered host
immune response influences the clinical presentation.

Giardiasis

- Culture techniques should be developed to assist in taxonomic, immunological, and
diagnostic studies.
- Studies should be carried out in developing countries in children below 5 years of age

to determine the ratio of symptomatic to asymptomatic cases and any effects that giardiasis
has on growth and development. These studies should also study the rate of infection in
older family contacts.
- Clinico-pathological studies should be undertaken to determine the pathophysiology

and pathogenesis of giardiasis and the factors involved in susceptibility of the host.
- Clinical trials of currently available chemotherapeutic drugs should be carried out to

assess the lowest dose and shortest course required for effective treatment.
- Techniques should be developed to detect Giardia cysts in water supplies and to

prevent water-borne epidemics of giardiasis.
- The role of domestic and wild animals as reservoirs of human Giardia infection should

be investigated.

Trichuriasis
- Field studies should be carried out to define more precisely the relationship between

the intensity of infection and the clinical manifestations.
- A search should be made for more effective chemotherapeutic agents.

Strongyloidiasis
- The reasons for the increased pathogenicity of S. stercoralis in immunosuppressed

hosts or in persons with hyperinfection should be investigated.
- Studies are needed to further characterize the unique features of strains of Stron-

gyloides found in different areas.
- The epidemiology of S.fulleborni needs to be investigated, and its presence sought in

other areas where it has not yet been reported.
- A search should be made for more effective therapeutic agents.

Balantidiasis
- Investigations should be undertaken to determine the epidemiological relationships

between B. coli and B. suis.
- Further studies should be carried out to find alternative effective chemotherapeutic

agents (e.g., nitroimidazoles).
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Capillariasis
- The natural life-cycle of Capillaria philippinensis needs to be further elucidated.
- Prevalence surveys should be undertaken among people in South East Asia who eat

raw fish to determine the importance of this parasite.
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