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1. INTRODUCTION

Inteatinal protozoan infections are among the most common infections in
humanz worldwide, and are a significant cause of morbidicy and mortality. Recent
advances in the biology of these parasites will enable us to consolidate our
knowledge of their importance and to approach control in a more effective way.

1.1 Intectina to W d importance

The amoeba Entamoebs histolytica, the flagellate Giardia intestinalis (-
G, lambliis, G, dusdenaliz), and the coccidian Cryptosporidium parvum are
found throughout the world and all cause diarrhoeal disease, although many
infections may be asymptomatie!, While the major intestinal protozeoa are
found both in developed and developing countries, the epidemioclogy of
infectlons dlffers between them and so do the resources available for
treatment and contrel. Deprived communities in the developed world may
experience problems caused by intestinal protozoa in a similar manner and
intensity te developing countries,

Ehiztolvtica {5 one of the ten most commen infections in the world today.
In addition to diarrheoea it can cause dysentery and liver disease when it
invades tissues, and the outcome can be fatal. It was eztimated in 1984
that 500 million people were infected, of whem 40-50 million developed
elinleal amcoeblasis each year, resulring in 40,000 to 100,000 deaths.

Giardia may cause diarrhoea, growth retardaticn and malonetrition In
children and is an important cause of morbidity in adults. In the United
States it iz the most commonly reported intestinal parasite of man, having
been identified from 1971-85 as the cause of 52% of waterborne outbresks
of diarrhoea in which an aetiological agent was found. Seven per cent of
faecal specimens submitted to State diagnostic laboratories show Glardia.
In 1989 in England and Wales, Giardis was the fifth most common identified
cause of gastroenteritis.

Cryptosporidium can cause an acute, self-limiting watery diarrhoea, which
in some cases can be as severe as cholera. The first case of human
cryptosporidiosls was reported in 1976 in an immunocompetent child, and it
was subsequently recognised as an important cause of diarrhoea, especially
in children. Farm and domestic animals serve as animal reservoirs. It
has been identified in 4.3% of Costa Rican childrenm and in 10,8% of
Venezuelan children suffering from diarrhoea. In 1989 in England and
Wales, Cryptosporidium was the fourth most common of enteric pathogens

1 Idaally it would bo mbtrmctive to conform to conventicmal usmge and use the terms "amoghianin®™,
"glardlasis" and "cryphesporidiosis" to indicate disoase caussd by infeectiom with E histolvtica,
G.intestinalis or C.parvum respectively. However, for amcebiasis this would be at variance with the approach
takan in 19689 {"Amoeblimsls" Tachpical Repert Series; 421, Geneva,l3968) and in subsequent zeaports in the
definition of amoeblasis. ("The condition of harbouring Eptamggba histolytiea with or without clinical
manifestationa™). This terminalegy was net discussed during the present meeting, but it seema realevant to
sukgest that it be reconsidered on another cecaszion.
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identified in gastrointestinal disease. The infecrion can be persistent
and life-threatening in patients with the acquired immuncdeficiency
syndrome (AIDS).

Diarrhoeal illness due to another coccldian, Isospora belli is self-
limiting and of little importance in the lmmunccompetent host, but may
also, like cryptosporidicsis, persist in the immunccompromised. The
prevalence of Isospora infection im HiV-infected individuals ranges from
0.2% in the USA and Italy to 15% in Haitl.

The ciliate Balantidium coli causes a rare zoonosls and is associated with
domestic pigs, primarily in the tropica and subtropics. The pathogen may
cause colitis, typhlitis or a dysentery, which may sometimes he mistalen
for amoebic dysentery. Balantidiasis may have a fatal outcoms,

A newly degeribed microsporidian parasite of the intestine, Enterocytozoon
bieneusi, has recently been implicated in the causation of diarrhoeal
illness and wasting in AIDS. The organism is small in size and difficult
to identify. The significance of microsporidia (phylum Microspera) in
AIDS in developing countries is not yet knowmn,

Direct costs of management of an estimated 58 million cases of childhcod
protozoan diarrhoga worldwide may be in the region of $150 million per
year,

1.2 Trans K=is)

Waterborne transmission of G. intestinaliz and C. parvum has been
documented in some developed countries and there have been rare
authenticated reports of waterborne transmission of E.histelvtica and of
B.coli. A waterborne route of transmission must be regarded as possible
for all the protozoan parasites mentioped above, However, waterborne
spread probably represents only a proportion of total faecal-osral
transmission worldwide, the other routes of which are still uncertain and
need to be determined.

1.2.1 Environmental c¢lasgification

Feachem et al.! have discussed the determinants of transmission of
exereta-related diseases and produced an environmental
eclassification of water-borne pathogens, They conclude that for
most intestinal protozoa direct faecal-oral transmission is prebably
more important than for gechelminths, since the ova of the latter
need to mature outside the body before becoming infective. Although
protozoan infective stages will persist in the enviromment, they are
not as resistant as helminths, However, in contrast to bacteria, the
infective stages of most intestinal protozeoans resist inactivation
by stomach acid, and so the infective dose is low (<100).
Transmission of protozoa such as E.histolytica and G.ingestinalis
therefore takes place eacily from person te person under poor
conditions of personal and domestic hygiene, and infection can be




WHO/CDS/1P1/92.2

Page 4

acquired from faecally contaminated water, food, etc. This
conclugion would also appear to apply to E.bieneusi.

Epidemiclogically, L.bellj would be expected to have some similarity
to gechelminths because a latent period of several days elapses
after defaecation before the oocysts become infeetive. Improvements
in faeces disposal may have a bigger impact on transmission here
than improvements in personal and domestic hygiene.

C.parvum and B .¢ol] have no latency period before the cysts become
infeetive as also seen in Ehistelvytics and G, Intestinalis, but in
contrast to these organisms there are recogniszed animal rezerveirs
enabling the pathogens to multiply and persist outside the human
host for an unlimited period. In these cases, human contaecr with
both human and animal faeces should be avoided. Improvements in
both personal hygiene and disposal of animal and human faeces are
required for contrel of transmission.

Improvements in personal cleanliness, achievable by education and
availability of clean water for washing, may have mare marked
effects on ascquisition of infections 1like E histelytica than
improvements in disposal of faeces. But for contrel of transmission
of I.belli, improvements in faeces disposal may be much more
important.

1.2.2 Comment

Sanitary education, environmental approaches such a3z improved water
supplies, and effective excreta disposal are likely to have long
lasting benefits for prevention of all water borne intestinal
disease, The provision of safe water supplies and the sanitary
disposal of faecal waste have health and sociological implicatrions
fay beyond the field of control of intestinal parasites. They are
promoted within existing PHC structures. Community perception of
need for parassite control is recognised to help promotion and
monitoring of sanitation programmes,

1.3 Breast feeding

Lack of breast feeding is reported to be the single most important risk
factor for diarrheea in young children?, and the encouragement of breast
feeding may be one of the most cost-effective eduecational interventions
possible in a FHC programme.

1.4 Ihe importance of recent advances in molecular biology

Recent advances in molecular biology have provided techniques which, when
applied to ¢linical and field studies in the next few years, could lead to
a great expansion in our understanding of the epidemiology of intestinal
protezoal infections which, in turn, will result in improved methods to
eentrol both infection and disease. For example, there is now compelling
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evidence that what is currently recognised as E hilgtolytica asctually
comprises two morphologically indistinguishable specles, only one of which
is invasive. The use of new tools such as DHA probes and monoclonal
antibodies allows us to distinguish between thesge organlsms and is leading
to a reassessment of the epidemiology of amoebiaszis.

5, AND RESEARCH NEEDS

2.1

E.histolytica

2.1.1 Epidemiology and disease.

Entemoeba histolveica, multiplying in the large intestine of men,
hag long been thought to be a single entity with variable pathogenic

capacity, Studies of lectin agglutination and erythrophagocytosis
in the 1970's pointed to the possibility that virulent and non-
virulent isolates showed biclogical differences?®,*, 1In 1978 the
zymogram pattern of cultured E histelytica was shown te differ
depending on whether the culture came from a symptomatic or
asymptomatic case®, . In 1981 it was stated in a WHO Report that
*isoenzyme electrophoretic patterns are proving useful in
differentiating invasive from non invasive strains of E.histolytica”
®  These and subsequent observations on phenotypic diversity have
been supported and extended by studies using the techniques of
molecular geneties? ¥ 9 10 11 1213 1 15 compelling

evidence now indicates that what iIs currently identified as

E histolvtica actually comprises two morphologleally identical
species, differing genetically and in their capacity to cause
disease. One species can be described as an invasive pathogen
exhibiting varying degrees of virulence, the other as a non-invasive
parasite which at the most may be capable of producing superficial
erosions of the colonic mucosa. This species would thus be
equivalent to E.dispar, a species proposed many years ago by
Brumptl® 7 The uge of new tools such as DNA probes and
monoclonal antibodies allows us to distinguish between pathogenic
E.histolytica and these other organisms, and is leading to a
reassessment of the epidemiology of ameeblasis.

The most recent estimate is that about 10Z of the 500 milliom
petsons infected with E. histolytica develop clinical symptoms and
40,000 to 100,000 die each year 18 If there are twoe species, of
different patheogenic potential, a reevaluation of the accepted
epldemiological model becomes necessary, The proportion of
infections which produce disease may simply reflect the propertion
of infections with "invasive" E.histolytica or (more likely) the
relationship may be more complex. New approaches to both
epidemiclogical research and control strategies will clearly be
necessary.




WHO/CDS /TP1/92.2

Page &

Ehistolytica is cosmepelitan in its distribution, but the major
impact on health is seen in developing countries. Tranamission is
probably by the faesecal-oral route in the majority of cases and is
facilitated in communities with a high populatlion density and
inadequate sanitiation. There iz ne animal reserveir of E,
histolvtica. The cysts are killed by drying within ten minutes on
the surface of the hands, but survive for periods of up to 45
minutes in faecal material, ledged under the fingernails, They are
killed by freezing and remain viable in mofat conditions or in water
for about 100k at 25° C, but their survival is shorter at higher
temperatures, A residual chleorine concentration of 3mg/L is
necessary to kill cysts (exposure 30 min). This resistance allows
the eysts to remain infective in water subjected to antibacterial
chlorination., Cysts may be removed from water by slow sand
filtration.

Several envirommental studies have shown a relationship bhetween
prevalence of E. histolytica, and poor sanitation, housing, etc.,
and a smaller number of studies have shown no corralation!?,

Clinical pattern

In many developing countries intestinal amoebic diseasge is
frequently overdiagnesed, since cliniecjans may confuse It with other
dysenteric or gastro-intestinal disorders. This erroneous approach
is alge seen among the patients themselves, who procure antiameebic
treatments without a prescription in countries where these drugs can
be obtained over the counter.

Clinical intestinal amoebiasiz may be more zevere in children than
in adults, with concomitant higher mertality, and also in pregnant
women. A correct diagnesiz is important to avoid unnecessary
treatment and to exclude amoebiasis in suspected inflammatory bowel
disease.

Clinical complicatiens, such as fulminating necrotic celitls and
intestinal perforations, are the main cause of death in cases of
invasive inteztinal smoeblasis. These complications are commeonly
seen in undernourished children. The development of a hepatic
abscess is approximately four to five times more common in adulr
males as in females. This iz in contrast to the similarity in
incidence of intestinal amoebiasis in males and females,

Although invasive ameoebiaszis may be found in persons with anti-HIV
antibodies or with AIDS, the incidence of disease has not been found
to be higher then normal in such persons. A series of autopsies
carried outr in Mexico has shown no difference in post mortem
characteristics of invasive amoebiasgis in HIV1 +ve or HIVL -ve
persons.,
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2.1.2 Diagno

Laboratory tests? are eassentlal for diagnosis, although

colonoscopy may be helpful, and X-ray examination is valuashble in
‘cases of fulminating celitis, amoeboma, peritonitis or liver
abscess. Micrescopy 1z currently the most effective and widely
avallable technique for diagnosing E histelytica infections of the
intestine. Detection of motrile haematophagous trophozoites by
impedliate examination of material from rectosigmoidoscopy, rectal
smears, or from blood or mucus 1n a steol specimen confirms a
cliniecal diagnoais of smoebic disecaze. The stool in amoebic
dysentery will often be acidiec, with few leukocytes and may contain
Charcot-Leyden crystals. Cyats can be detected in faeces by means of
formol -ether, formol-ethyl acetate or formol-petrol (gasoline)
concentration if the stool is formed or semi formed. Liquid stools
should be examined directly for trophozoites. Staining of the cysts
with Lugel’'s iodine or other stains is essential, but unstained
preparations should alsc be examined for easietr detection of
chromidial bars. Microscopical measurement 1s essential,
particularly teo distinguish the cysts of E.hartmannl from those of
E. histolytica %!, Stools can be preserved for transport with
merthiclate-iodine-formalin (MIF)}, polyvinyl alccheol (FVA) or sodium
acetate formalin (SAF).

Faecal antigen detection systems of high sensitivity and specificity
have been developed using enzyme-linked immunoserbent assay (ELISA)
technology®®., These have been made specific for invasive organisms
uging selected monoclonal antibodies?®, Serological tests?* are
valuable to detect extraintestinal disease, where antibody levels
are raised on presentation in 953% or more of cases. Use of a
recombinant fusion protein as an antigen in serological testing has
recently been reported?®. This advance will avoid the need for
preparation of diagnostic antigen from axenic cultures and make
serologlcal testing more readily available. 1In endemic areas, the
distinction between background levels of antibody in currently
uninfected persons and raized levels in persons suffering from
intestinal disease is often not cleatr in up to 50% of cases?®. The
use of selected antigens may solve this problem. (S5ee reference ¥7
for diagnostic techniques applicable te Primary Health Care
Services).

2.1.3 Treatmetit
Antiamoebic drugs can be divided Into lumen and tissue amoebicides.

{a) Lumen amoebicides are not well absorbed from the gut, and aect
on the trophozoites in the intestinal lumen; they are not effective
against parasites in the bowel wall or In tissues. They include
dichlorcacetamide derivatives such as diloxanlde furcate,
halogenated hydroxyquinolines such as diiodohydroxyquinoline and
antibiotics such as paromomycin. The dichlorcacetamide derivatives
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are the agents of choice since, apart from causing flatulence they
are free of serious side effects and there are no known
contraindications (caution is advised during the first trimeszter of
pregnancy).

If lumen amcebicides are used to treat clinical intestinal
amoebiasis, rather than mere infection with E.histolytica, then they
should be combined with a tissue amoebicide.

(b) Tizsue amoebicides are readily abszorbed from the small
Integtine and act primarily in the bowel wall, liver and other
extraintestinal tissues; they do not reach high enough
concentrations in the large intestinal lumen to eliminate the
amoebae found there. Because the drugs, which include 5-nicre-
imidazole derivatives such az metronidazole, have low activity
against parasites in the intestinal lumen, thay must be uged in
conjunetion with a lumen amoebicide, when they give clinical and
pavasitological cure in over 90% of intestinal cases, The nitro-
imidazole derivatives are generally administered orally, but
parenteral metronidazele and ornidazole and suppository
metronidazole are available, As well as the cemmon but transient
side effects of nausea and vomiting, 3-nitro-imidazole drugs may
induce a confusional state, flushing, headache, nausea, vomiting,
drowsiness, or fall in blood pressure if alecohol is ingested during,
or shortly after, treatment ("antabuse or disulfiram effect").

These drugs are mutagens in the Salmonella Ames test system and at
high oral dezages for long periods metronidazole was tumorigenilc in
mice. The drug crosses the placenta and is excreted in the mill,
These drugs are therefore best avoided during the first trimester of
pregnaney and during lactation. Nevertheless metronidazole has been
widely used throughout the world for the last twenty years and there
is no documentation of carcinogenicity or teratogenicity In humans.
An advantage of tinidazole and secnidazole iz thelr longer
half-life, permitting longer intervals between administration. The
latter has higher activity in the lumen than the other 5-nitro-
imidazoles, producing up to 562 clearance of infection from
asymptomatic cyst-passers.

Certain forms of intestinal and liver amocebic lesions may require
surgical treatment®®,

2.1.4 Contro tio

Individual approaches to amoebiasis control include therapy of
clinical disease with drugs®®. Treatment of drinking water by
boiling, and of salad vegetables with strong vinegar (5% acetic
acid), iedine seolutions (3 ppm) or het water (=60° C) and personal
and domegtic cleanliness, may be individually effective in
prevention. As mentioned above, sanitary education and improved
water supplies may be necessary for prevention of transmission, as
well as more effective excreta disposal, A desirable aim would be
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the provision of sufficient water of a quality acceptable for
washing hands and food.

According to a mathematical model developed by Knight®®, for a
population whete prevalence of infection is 50%, halving the
hypethetical "transmission constant" by lmprovements In hygiene
should engure the virtual disappearance of infeection over 5 or more
years. Implementation of plans to improve hyglene requires a long
term approach for funding, planning and evaluation. The use of a
mass chemotherapy approach at the beginning of such a programme
could be considered. It has been suggested that mass chemotherapy
combined with ganitary improvements and education should enable a
low prevalence to be maintained, However, doubt exists on the
guitability of curremtly available drugs for such a programme. The
relatively innocuous luminal amoebicides are thought to be unllkely
to eliminate disease, while the 5-nitro-imidazoles are unlikely to
be acceptable for mass administration because of adverse side
effects.

Community- sl tyesatment

It is known that prevalence of infection can be reduced using a
single course of a lumen amoebicide®, but the reduction may not be
long lasting, and the effects of such measures on morbidity have
unfortunately not been studied, The widespread use of S-nirtre-
imidazole drugs, with the problem of side effects, may have
discouraged a repetition of this type of control initiative.

It would be valuable to set up amoeblagls control studies using
rissue ampebicides whilst monitering the Incidence of clinical
digeace, especially in view of the new information on invasive and
non invasive E. histolytica. This might enable the use of therapy
directed to those carrying the invasive species of the organism,

2.1.5 Research needs

1. To reevaluate the epidemlology of amoebic infections in
view of the mew data on the invasive and non-invasive
gpecies, using serological and molecular probes.

2, To continue to develop new and simple diagnostic methods
for field laboratories, and to evaluate them.

3. To investigate the feasibility of directed chemotherapy
against invasive E. hizrolyrica in field settings using
*case" detection by antigen-capture ELISA or other
techniques of similar sensitivities.

4. To develop more acceptable drugs capable of curing amoebie
dizease, ideally az a single dose, and applicable to large
scale use.
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To encourage the development of cellections of fiald
isolates of E, histolvtica and their deposition in
international type culture collections (e.g. American Type
Culture Collection, Rockville Maryland, USA).

Te reinvestigate the efficacy of simple disinfection
procedures for uncooked food (vinegar, iodine, lime Julce,
ete. ),

G.intestrinalis

2.2.1 Epidemio and disea

G. intestinalds, multiplying in the small intestine, is one of the
most commen protozoan infections worldwide®., In some developing
countries studies have shown that virtually all children have been
infected by three years of age **. 1In developed countries,

infection appears to oceur less frequently, but Giardia infections
nonetheless pose a significant public health problem. In the United
States for example, where the prevalence of infection appears to be
increasing, Giardia is the leading known cause of diarrhoeal disease
outbreaks associated with drinking water (with over 100 documented),
is responsible for an estimated minimum of 4000 hospital admissions
per year (usually taken te bhe 10% of the actual mumber of casez of
illness).

In developing countries, the risk factors for acquiring an infection
have not been well-defined. Infections occur more frequently in
children than adults; it is unclear whether this is primarily a
function of greater childhood exposure to the organism or of the

development of immunity in late childhood after repeated exposures.
However, infant mice are more susceptible to infection with
G.intestinalis than adults. Breast-fed infants are less likely to be
infected, and a marked increase in prevalence is observed at the age
of weaning. The low rates of infection in breast-fed infantg may be
due to protective effects of human milk or to a lower chance of
ingestion of cysts,

Glardia may be transmitted by water, food, and by person-to-person,
faecal-oral routes. However, in both developed and developing
countrieg, little is known sbout the relative importance of
different routes of infection.

In developed countrieg, risk factors for infection Include being in
the one to four year age group, attendance at child day care
centres, drinking unfiltered surface water, travel to countrlas
where Giardia is highly endemic, oral-anal sex practices, and the
presence of certain medical cenditions such as
hypogammaglobulinemia®t |
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Reservoirs, biotyvpes and zoonotic potential.

‘Giardia is possibly the most ancient eukaryote®®. Morphologically
identical Giardjas organisms are found in a variety of animals. In
experimental studies, several animal species have been infected with
isolates from humans and other animal species. Although beavers
have been implicated in waterborne outbreaks of giardiasis, it is
unclear whether humans can be iInfected by animal isolates of
Giardig. The identification of animal reserveirs may have lmportant
implications for control of Giardia transmission®®. Recent studies
have shown differences between (lardia lselates from man®’ and that
Giardia undergoes a high degree of antigenic variation®®. Studies
are in progress to determine whether diffarences in virulence and
persistence in man are linked to genetic type.

Clinical pattern

The clinical course of infection with Giardia is variable, ranging
from asymptomatic infections to severe diarrheea, and appears to be
related to both host and parasite factors. Signs and symptoms of
giardiasis can be difficult te distinguish from these of other
gastrointestinal diseases. Infection with Giardia does not always
regult in diarrhoea; in fact, abdominal pain, cramps and bleating
may oceur more frequently than diarrhoea®.

Following chemotherapy, stool examinations may £all te identify
Glardia for a short period of time, but the organism can reappear in
the faeces some time lateyry. It is unclear whether this represents
reinfection or recurrence of the infection after treatment.

In developing countries, Giardis tends to be endemic with seasonal
fluctuations in prevalence., In szome developed countries, Giardia
alsc appears to be epidemic as well as endemic. In areas where
Glardia is endemic, infection is often not assoeciated with
diarrhoea. The reasens for this observation are unclear but
probably include the effects of maternal facters (such as breast-
feeding), immune modulation of infection, other host factors such as
nutrition, diet, and concomitant infectionsz, and biochemical
differences in Giardia strains.

Giardia is recognised as a cause of rapid weight loss, fat
malabsorption and loss of dietary enexrgy, and has been linked with
growth faltering in children in develeped countries,  However,
studies in developing countries of the impact on growth and
nutritional status of tresting Giardia infections are still
indecisive. The effect of Glaydia infeection on nutritional status
and growth of children®® is difficult te evaluate because of the
presence of multiple pathogens that could alse explaln differences
in growthil 42, :
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2.2.2 Diagnosis

Although microgcopical examination of stool is rhe standard and most
effective method te establish the presence of Giardis infection,
eyat exexetlon cean be erratic, which can lead to the infection being
miszed. Jejunal aspiration is a sensitive procedure, but the string
test (Enterotest) is a practical and much less invasive
alternative®®, Microscopical examination can be time-consuming and
requires congiderable training and experience. It may be
particularly ill-suited to field projects which require accurate
discrimination between infected and uninfected persons.

ELISA tests have been developed for the detection of Glardla sntigen
in stonls*®. These tests have comparable sensitivity and
specificity te high quality microscopical examinations, but are
easier to perform and are less time-consuming when large numbers of
samples have to be tested. However, commercial assays are expensive
and reagents are difficult to obtain in developing countries,

A wvarlety of novel technelogies have shown promize in recent
evaluations. For example, methods have been developed to extract
nucleic acids from cysts*’ and a PCR assay using appropriate
primers can detect these and determine the biotype of Giardia
present. This assay may be useful in addressing issues such as the
pregence of virulence factors, the determinatien of routes of
transmlgzlon, and the identification of sources of outbresks of
glardiaslis. Sensitive assays using fluoreseent dyes and photoen
detection have also been described for the detection and
ldentification of individual ecy=zts,

The detection of the presence, species and viability of cysts in
water supplies is a pressing need but this technology has not yet
been fully evaluated.

2.2.3  Treatment

The S-nitro-imidazoles are the drugs of choice. It has been
reported that one of these, tinidazeole, may be effective as a szingle
dose’®, but this drug is not universally available. In preliminary
studies, albendazole, a broad-spectrum anthelminthie known to have
anti-giardial activity in vitro'’, appears to be affective when
given in a single dose*®, but the comparative efficacy compared with
other agents, and optimal dosing regimens, remain to be determined.
The activity againat a broad range of helminthe may make albendazole
particularly useful in developing countries. Additional reszearch 1s
teeded to develop and evaluate effective single-dose therapy. There
i1s 2 need to develop palatable paediatric formulations (e.g.,
flavoured gzyrups) for a range of antiparasitic drugs.
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Persons with symptomatic Giagdis infections should be treated. It
iz often ineerrectly assumed that infected persons who do not have
diarrhoea are "asymptomatic". Particularly for infected children
under five years of age, a careful history may be required te assess
the presence of nondiarrhoeal symptoms. Although conclusive
evidence is lacking, ¢linical and laboratory studies indicate that
Giardia infection may contribute to the poor nutritional status of
malnourished children, even in the absence of frank diarrhoea or
other obvious gastrointestinal symptoms. Therefore, therapy may be
justified for all malnourished children who are infected with
Giardia.

Treatment of children with asymptomatic Gigrdia infectiom is
controversial. It is generally recommended that children with
asymptomatic infection should not receive antimicroblal treatment.
However, in certain situations, treatment of an asymptomatically
infected infant or toddler may be warranted on the basils of public
health considerations, for example, in controlling outhreaks of
giardiasis in day care ¢entres when other preventive measures are
ineffective, or to prevent infection in hougehold members at

increased risk of severe disease*?®.

2.2.4 Control and_pravention

Public health efforrs to contreol Glapdia infection have been
hampered by & lack of knowledge about the biolegy, matural history,
ecology, and transmission of the organism, risk facters for
infection in various szettings, and immunological and clinical
responses to Infection in the human hest,

No single control measure is likely to be entirely effective in the
prevention or control of infection. The basic strategy for control
of transmission of Giardia iz to prevent or reduce exposure to
infective fasees, Methods to sccomplish this may be sophisticated
or simple, and should be adapted to local situations.

In some developed countries, infection and disease have been
associated with outbreaks in relatively well-described risk groups.
Even in these countries, however, the majority of Giaydia infections
are sporadic rather than outbreak-related, and the source of
infection 15 unknown. Giardis infections associated with municipal
water supplies can be prevented by adequate water £iltration and
treatment and by protecting and improving watershed areas. Measures
such as washing hands, good personal hygiene, use of latrines, and
contalnment of faeces are recommended, Under adequate hygienic
conditions, adult-to-adult transmission appears to be uncommon,
Models of transmicsion have not been well-defined. As mentioned
above, envirommental elascification suggests that, in endemic areas,
human-to-human transmission most likely plays an important role and
control measures should be directed at pexson-to-person
transmission. Sanitary education promoting personal hygiene,
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supplies of safe water and effective disposal of faeces are all
impoertant. The importance of animal reservoirs is net yet clear and
needs further investigation.

Epidemiclegical and clinical evidence for acquired immunity exists,
and some epitopes associated with Giapdia surface proteins may be
linked with the development of immumity. A sucecegzful vaccine doas
not seem feagible in the near future. A better understanding of gut
lmmunity in general, and of gut immunity against Giardia i5 needed.

ommunitcy- ed trea nt

The only likely approach at present is the use of albendazole in
periodic anti helminth treatment of selected communities, Gilardia
prevalence and morbidity should be examined in addition to the
helminths of interest,

2.2.5 Research needs

1. The impact of Giardia infection and disease on nutritional
status and growth of children in developing countries needs
further study and evaluatrion.

Research is needed to find consistent and reproducible
means, which do not require growth of the organism in
vitro, te distinguish between stralns of Giardia.

There is a need to develop sensitive, reliable, non-
invasive, inexpensive, and simple diagnostic tests for
detection of infectiens in humans and viable cysts in the
environment,

Host and parasite factors vwhich control the development of
disease should be investigated. The biological significance
of antigenic variation, and its relationship to persistent
Giardiz infectiong is an area of great interest and
importance

The economic impact of morbidity associated with Giardia
infections needs to be agssessed.

Routes of transmission and their relative importance in
establishing human infections should be determined.

The role of animal reserveirs as securces of human infection
in developed and developing countries, particularly in
terme of the strains of organisms involved, should be
evaluated.
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C.parvum

2.3.1 Epidemliolopy and disease

CCryptosporidium infection has been deseribed in man and his
livestock animals from more than forty countries of the world,
including both developed and developing areas. It iz recognised
that C.parvam iz the speciesz invelved, but there has been & recent
report of C haflevi (normally found in birds) in a diarrhoele HIV
+ve mandl

Infection occurs in the small intestine in both immunocompromiszed
and immunocompetent subjects. 1In the former, especially in AIDS
patients, the infection is life-threatening; in the latter,
infection in previously unexposed subjects may have marked
morbidity®* . Up to 10% of identified cases require hospital
admission. In acute infections organisms may colonise the bile
duet, the colen and the respiratory tract, The stoeols of persens at
the onset of Cryptosporidium diarrhoea are often watery and later
change to a slimy econsistency, although these characteristies are
net unique to eryptosporidiosis,

Developed countries

In developed countries, cryptosporidiosis is reported to develep in
2 to more than 0% of AIDS patients. They become at risk of
persistent cryptosperidial diarrhoea when the €D, cell count falls
below 100 cells/mm®,

In community-based studies, detectlon rates have varied from less
than one per cent to more than thirty per cent of steols examined
and are generally higher in young children and in less developed
areas, Selection criteria for examination, the population studied
and the methods used have varied widely and true denominator data
have not always been reported. It is therefore difficult to compare
findings., It is not lnown how the detection rates relate to true
incidence or prevalence but they are undoubtedly underestimated.

In developed countries it is probable that the ratio of incidence to
prevalence is closer to unity than in underdeveloped areaz. The
peak age for incidence is in the onme to five years age group, but
symptomatic infection also occurs in adults, especially as a result
of waterborne outbreaks. Such point-source outbreaks are usually
followed by propagated (secondary) spread among contacts of cases,
especially among children., Outbreaks resulting from person-to-
pexrson transmission are common in families and in day care centres
and are difficult to control.

Cryptosporidium ig a recognilsed cause of ¢. 1% of cases of
travellers’' diarrhoea in developed countries.
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Developing countries

In developing countriez mozt people acquire infection early in 1ife,
particularly during the weaning period. Asymptomatic infection is
more common and reflects poor hygiene and recurrent re-infection
regulting from pollution with both human and anima}l faeces. It has
recently been shown in a cohort study in Bangladesh that
Cryptosporidium infection 1s associated with persistent diarrhoea
epizodegi?,

Secondary (herd) immunity may be important in preventing waterborne
outbreaks and limiting the water route of transmissien te sporadic
cases Including travellers,

The relative contribution to morbidity is unclear, but in several
surveys Cryptosporidium was among the five most commenly identified
causes of gastroenteritis in some countries. In the one to five age
group it has been reported in some surveys to be more common than
Salmonella and Shigella infections.

Many reports have noted seasonal variability in human infection,
with peaks penerally asseciated with perieds of maximal rainfall.

The relative contribution of human and zoonotic reserveirs to
prevalence Is currently uncertain. Host-related antigenic
differences in the organism have been observed®,

2.3.2 Dizgnosis

Diagnosis in faeces

Patlents with diarrhoea usually excrete larpe numbers of ooccysts
during the acute stage of illness but numbers may fluctuste in
chronie disease (especially in patients with AIDS). OQocysts are
difficult to see on direct wet mounts and do not stain with iodine
like Giardiz and Entamoeba. For thesge reasons steool concentration
techniques, special stains or immunodiagnostic techmiques are
usually employed to confirm the diagnosis.

Faecal specimens for laboratory examinationm may be submitted fresh,
in 10% formalin, or in sodium acetate acetic acid formalin,
Polyvinyl aleohol (PVA) preservative should not be used for
specimens In which Cryptosporidium iz suspected because such
specimens camnot bé concentrated or stained by the current
techniques that optimize oocyst detection, Sputum specimens may be
submitted in 10% formalin or placed on a microscope slide and
allowed to dry,

Sheather's sugar flotation, formalin-ethyl acetate, and a
modification of the formalin-ethyl acetate method are the most
commonly employed concentration methods. Concentration technique
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may not be necessary, however, in acutely ill personms, Sheather's
sugar flotation offers enhanced sensitivity, but the sugar
interferes with stains commonly employed for diagnosis and is
incompatible with zome Iimmunodiagnostiec reagents unless the oocysts
are thoroughly washed - an extra procedure that may result in
decreased sensitivicy through the leoss of cocysts during multiple
waghes,

Formalin-ethyl acetate or formalin-ether concentration procedures,
commonly used for other protezoa, are highly inefficient for
Cryptosporidjum diagnosis, More than %9% of the cocysts present in
a specimen may be lost during the procedure. A modification of the
formalin-ether technique improves ococyst recovery.
Popular stains for oocysts include modified Ziehl-Neelsen and
modified Kinyoun acid-fast stains. Phenol-auramine/Carbol-fuchsin
staln has greater sensitivity than the acid-fast stains and is
particularly useful for examining stools of patients who may be
excreting low numbers of ococysts®. The major disadvantage of the
auramine stain (and of the antibody staing mentioned below) is that
they require the use of a fluorescence microgseops,

Detection and identificarion of oocecysts also can be achieved using
specific polyclonal or monoclonal antibodies conjugated to
fluorescein. Several tests of this type are now commercially
available. Antigen assays that are not dependent on fluorescence
should be a high research priority®:.

DNA probes to distinguish between species and isolates of
Cryptosporidium are not yet available.

Quality Contiel

Microscopical identification of cocysts depends on size, shape and
staining characteristies, Competence in these techniques usually
regquives additional specialised training for laberatory technicians.
Quality control in the laboratory requires systematic review of a
sample of specimens reported as positive and negative, and careful
attention to the preparation of reagents and calibration of
equipment.

Environmental Samples:

Fluorescein labelled moncclonal and polycleonal antibodies are
superior to all other available diagnostic techniques for the
detection of ooecysts in water or other environmental samples.
Because the number of ocoecysts in such samples is small compared with
the mumbers of ococysts found in stools of infected patients, large
volumes of material must be collected and processed for examination,
Water samples in the range of 1000 litres are generally recommended,
Present processing and examination techniques are highly labour
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intensive; six to elght hours of laboratory time is currently
required to process and examine a single specimen. A major
limitation of the available techniques is that the viability of the
oocysts detected cannot be decermined,

The more rapid techniques under investipation include:

(1) concentration using antibody attached to magnetic
particles;

(2} detection using ernhsanced chemiluminescence and

{3 polymerase chain reaction (PCR).

Serodiagnosis

Serodiagnosis, at the present time is primarily a laboratory
research and epidemiological tool. It is not currently recommended
for individual patient diagnesis.

Antibodies specific to Cryptesporidium have been identified by
indirvect immunoflucrescent antibedy (IFA) procedures in patients who
recovered from confirmed infections, and for the presumptive
diagnosis of eryptosporiodiosis in water borme and hospital
outbreaks %,

Four lmmunoglobulin classes: IgM, IgG, IgA and IgE involved in
Cryptosporidium, have been detected in IFA %7,

Specific anti-Cryptosporidium I1gG and/or IgM have also been detected
by ELISA in 95% of patients with cryptosporidiesis at the time of
medical presentation and in 100Z within two weeks of

presentation®®.

Serclogical surveys indicate serepositivity rates (IgG) of more than
fifty per cent in persons in developing countries and 20%Z-30%1 of
persons in developed countries, with no evidence of current illness,
suggesting that past exposure and asymptomatic infection i=s

common .9,

Recently a sandwich ELISA was developed for monitoring eirculating
Cryptosporidium antigens in immunocompromised patientsS?,

2.3.3, Treatment

At prezent, there is no proven, reproducibly effective treatment for
cryptosporidiosis®. In healthy, immunocompetent individuals, the
disease is usually self-limiting and mediecal management to prevent
excessive fluid and mineral less caused by the watery diarrhoea is
the principal treatment required. However, in malnourished
children, the elderly, persons with AIDS, cancer patients undergoing
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chemotherapy, or transplant patients, Cyyptosporidium infection can
be a serious and 1life threatening condition. Affected individuals
may develop respiratory erypteosporidial infections, acaleulous
cholecystitis, or pancreaticis.

Supportive therapy for rehydration ls uwsually required for
Cryptosporidiwg diarrhoea in the form of oral rehydration solutions
(ORS) or parenterally administered fluids. In severe cases,
aspecially with vemiting, total paremteral nutrition is necessary.
Antidiarrhoeal compounds may be of some value in partially
controlling symptoms®2.

Direct chemotherapy of cryptosporidiesils has failed with over ninety
reported drugs, including trimethoprim-sulfamethoxazole,
metronidazole and erythromycin. Several new regimens have been
investigated in recent years with no clear efficacy. Compounds
which have failed critical cliniecal trial in cryptosporidiosis
include: oral spiramycin, intravenous spiramycin and diclazuril,
Recent cage reports of symptomatic and microbiological cure have
appeared using paromomycin® or (in ecalves) hyperimmune bovine
colostrum. Gontrolled clinical trials are underway or are under
development for: letrazuril, paromomyein, lyophilized hyperlimmune
bovine colostrum, and the hydroxynaphthequinens BW 566C80,

Recent developments Iu cultivation and in mouge nodels of
cryptosporidiosis will help the development of active drugs® %3,

2.3.4 Control and prevention

The direct, obligate parasitic nature of Cryptosporidium life-cycle,
favours control by breaking the faecal-eral route(s) of transmission
by assuring safe water supplies, sanitary education for personal and
household hygiene and also safe disposal of exereta and sewage from

humans and animals.

Waterborne, fomites and person-to-person routes of transmission have
been documented. Food botrne transmission also prubably occurs. The
infective cocysts of Cryptosperidium can survive for prelenged
periods, possibly several months in the environment. However they
are unable to survive desiccatien or prolonged freezing. Effective
water treatment processes play & eritical role in the contrel of
water-borne spread.

The occurrence of Cryprosporidium cocysts in water is underestimated
using current analytical techniques and in the presence of algae,
suspended solid, turbidity, etc.
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Few commercial diginfectants ineluding chlorine, are effective in
Lnactivating the cocysts, Free chlorine levels up to 16,000 mg/1
(unusable) would be required to diginfect water under conditions
common Lo water treatment. Ozone i1s much more effective than other
diginfectants investigated to date. To disinfect surfaces, 10%
formalin, 30% hydrogen peroxide, and 5% ammonia have been used
succegafully.

Below are the general guidelines to follow in Lnvestigation and
contrel of an outbreak of cryptosporidiosis thought to be associated
with supplies of drinking water.

1. Prompt epidemiological investigation should be conducted to
determine reservoirs, modes of transmissiom, and priority
actions to interrupt the cycle of transmission.

2, "Boil water advice" (elevate to 100°C) should be issued and
household water for human consumption and food preparation
should be stored in containers which prevent
recontamination. The thermal death peint of the organism
is 60°C for four minutes.

3. Operation and maintenance of water treatment plants should
be carefully contrelled. Monitoring and surveillance of
water quality should be intensified.

4 Cattle, sheep and other livestock should be excluded from
the vicinity of water sources for human use especially
upstyean of abstraction/collection points.

2.3.5 Besearch needs

1. The further development of beth in vitro culture medels and
laboratory animal models for:

(a) testing new chemotherapeutic agents

(b) basic studies of the organism’s biology and
pathophysiclogy to identify target sites for therapy
and the development of effective specifiec
anticryptosporidial drugs.

2. Studies of cryprosporidial metabolic and synthetic systems
to identify pathogenetic mechanisgms.

3. Improvement of inexpensive, rapid methods of diagnosis that
have minimal requirements for specialized equipment and
training. Higher prierity is needed for country surveys to
determine public health significance relative to other
diseases.
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Improved surveillance uging internatiomally standardized
protocols (populations to be sampled and diagnostiec tests
used) to clarify understanding of the incidence and
prevalence of Cryptosporidium infection, and distributien
of disease, within individual countries. This will permit
comparison of data with different reglens of the same
country and between countries.

Investigate more effective water treatment including,

(ay alternative means for disinfecting water containing
cocysts including the use of mixed oxidants, forms of
iodine, ozone, etc.

(b) Pre-oxidation of water with ozome as & preliminary
treatment which will sid disinfection and enhance floc
formation and make filtration more efficient.

{c) The use of filter cloths in the Schmutzdecke of slow
gand filters to enhamce removal of ococysts,

(d) The development of more effective merhods to treat
water in households and the design of safer storage
containers.

&n analysis of the genetic and antigenic diversgity within
Cryptosporidium and the development of molecular
epidemiological methods and sero-epidemiology to clarify
routes of trangmission, the importance of zoonotic or human
sources of infection, and the cliniecal significance of
parasite heterogeneity.

Improve methods to monltor the presence of Cryptosporidium
in water supplies (e.g. immunclogically-based concentration
methods) and to establish the viability of cocysts (e.g.
organelle staining) and determine the risk of infection
according to numbers of viable oocysts present and volume
of water consumption.

Investigate the role of breast feeding in protection from
infectieon.

Evaluate immunological therapies such as hyperimmune bovine
or egg immunoglebulin.

Assess mechanisms of acquired immunity and the
immunogenicity of parasite antigens.

Investigate the relationship between clinical disease,
malnutrition and effects on growth and development.
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12, Determine the economic cost of clinical eryprosporidiosis
and of epidemics of eryptosporidiesis,

13. Evaluate the impact of integrated control strategies,
particularly education, on disease transmission,

Isospora bhelli

2.4.1 Epidemi and disense

Diarrhoea and illness due to Isgpspora belli % infection of the
small intestine oceurs in immunccompromised patients and ranges from
self-limited enteritis to a severe illness resembling
cryptosporidiosis. The prevalence of isosporiasis in HIV-infecred
individuals ranges from 0.2% in the USA and Ttaly to 15% in Haici.
No animal reservolr of infection has been identified to date.
Infection follows the ingestion of the sporulated resistant cyst
from faeces.

2.4.2 Disrgncsic

Coprological examination shows the presence of the large, heottle-
shaped ococysts, which are stainable by the same techniques as
Cryptosporidium, and are detectable in preserved material. In cases
where diagnosis is difficult, flotation techniques as used for
Cryptosporidjum may be used. The string test has been found
valuable in some instapnces?®.

2,4.3  Ireatment

The disease responds to chemotherapy with trimethoprim-
sulfamethoxazole or pyrimethamine-sulfadiazine, Relapses oecur in
the immunecompromised and secondary prophylaxis is recommended,
Intolerance te long-term therapy oceurs fairly frequently in those
suffering from AIDS, pointing to the need for safer, more specifie
drugs.

2.4.4 Cont and preve o1

The assumed route of infection is faecal-oral, so the control
metheds Include avoldance of faecal contamination of foodstufs and
water. FPersonal hygiene may be less importapmt than the safe
disposal of faeces (see comments above on environmental
elassification). The life cycle is however not well understood®®
and further investigation is needed.

2,45 Resear eeds
This should include development of in vitze culture techniques and

better definition of organism distribution and life ecycle. New, more
effective drugs are needed.
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B. coli

2.59.1 Epidemiology and disease

- Balantidiasis®® is a zoonotic disease of the large intestine found

world wide, but mainly in tropical and subtropical climates. It Ix
primarily endemic, rarely epidemic. The pathogen, the ciliate
Balantidium coli, is infrequently found in man. The primary
reservoir of infection is the pig, but infections eccuxr in other
animals and non-human primates. The infection in humans and other
primates may result in colitis, dysentery or typhliris’. The
involvement of the liver and lymph nodes has been reported. The
dysentery may resemble amoebic dysentery and is possibly
uniderdiagnosed. Clinical disease has been associated with
malrtrition.

This infection ¢am be transmitted by drinking water contaminated
with human or pig faeces or by direct contact with faeces of pigs or
other reservoir animals. Where pige are sheltered within the human
habitation’®, or have access to water supplies the risk of
transmission is greatly inereased’?,

2.5.2 Dia 5

The large ciliated and active trophozoites are detected in faeces,
and the cysts in preserved or concentrated specimens.

2.5.3  Ixeatment

Tetracycline 500 mg 4 = daily for ten days is effective. In
pregnancy and in children where tetracycline is contraindicated,
paromomycin is an alternative.

2.3.4 Gont and preventiog

As discussed in the section on environmental classification,
personal hygiene, availability of safe water and the safe disposal
of human 2nd animal faeces are important in the control of
transmisslon,

Community:
1. Proteet water supplies from pig faeces.
2. Isolate humsn faeces for a significant time to ensure

jnactivation of the protozos before dispesal to land.

3. Special training of health carxe workers in high risk areas
in the identification and treatment of this disease.
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dividual:
1. Avoid contact with pig faeces.

2, Treat water by beiling, slow sand filters, or diatomaceous
earth filters and prevent recontamination.

Improve persenal hygiene.

Cook foods thoroughly.

Resoa eads

Time/concentration curves for various disinfectants at
different temperatures should be developed for the
inaetivation of B, coli cysts.

Investigate the prevalence of this infection Iin high risk
areas and more aceurately determine modes of transmission.

3. Investigate more accurate methods of diagnosis.
Micyosporidiosis
2.6.1 Epfdemiology and disease

In addition to the coccidians Cryptesporidium and Izespora, a newly
described genus in the phylum Microspora’, Entepocytoroon has been

implicated in diarrhoeal illness and wasting in AIDS. The organism
is small (1-2 um in size), located deep within the cytoplasm of

cells of the small intestine, and is diffieult to identify using
conventional histepatholegical or faecal stains’. It is likely
that other mierosperidia in adddition to Enteyesyboroon may be
assoclated with diarrhoea in AIDS?5,

2.6.2 Diagnosis

Ultrastructurally examined small bowel biopsies of more than one
hundred AIDS patients with diarrhoea or wasting of unknown origin
have confirmed the presence of Enterocytozoon bieneusi in
association with mueosal injury, Improvements in diapnosis of the
organism in stool specimens include Giemsa-staining of processed
faecal homogenates™ and calcofluor staining. Histological
detection of spores in human tissues can be aided by Brown-Brenn or
Brown-Hopps tissue Gram gtains, Giemsa, methylene blue-azure IT with
basic fuchsin, or Ziehl-Neelsen acld fast staining. Enterocytozoon
cannet yet be cultured in vitre,
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2.6.3 Treatment

Therapeutic responses have been reported with metromidazole at 250-
500 mg b.i.d. for twelve to twenty-four days’’ and with albendazole
at 400 mg b.i.d. for four te six weeks™®, Failures of
metronidazeole have also been reported.

2. 6.4 Control and prevention

Mechanisms of transmission are not yet undersztood, and the only
control measures available so far are of morbidity with available
druge, However, the presence of the spores in faeces suggests that
these are a major szource of infection. The organism, according to
current limited knowledge, apparently falls into the szame
envirommental classification category as E. histolytica so that
personal hygiene, availability of safe washing water and also safe
disposzsal of faeces are Important,

2.6.9 Research Needs
Research is neaded to:

1, Tdentify the prevalence and incidence of micresporidia in
human disease;

2. develop in vitro culture and improved diagnostic techniques
for human pathogens;

3. identify effective chemotherapeutic agents, and

4. develop an understanding of the epidemiology of
microsporidiosis with emphasis on reservolr hosts and
transmission.

CENERAT. CONSIDERATIONS

3.1  Economic impact of Intestinal protozoan infection

Apart from unquantifiable personal and family suffering, intestinal
protozoal diseases have direct and indirect economic impacts. There is a
direct cost for each case, of diagnosis, hospitalization, medical and
nursing care, drugs, and costs of the death, should it oeecur,

The indirect costs ineclude loss of the income of the breadwinner, or the
services of the mother, for the period of the illness. If death should
oceur then these costs will be amplified, with the loss of working
capacity permanent and an inbuilt cost to the state,

There is a shortage of data on the economic impact of infectious disease
in general, even in developed countries where figures for prevalence and
incidence are usually accessible,
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The followlng are some estimates that are currently available:

(1) In the United States Giardia iz the leading known cause of
diaryheeal disease outbreaks assoclated with drinking water, is
respensible for an estimated minimum of 4000 hospital admissions per
yvear (usually taken te be 10% of the actual number of cases of
illness) and annual direct costs of hospital treatment are estimated
to amount to over 5 million deollars.

(2) In 1984 it was estimated that 2% of all adults admitted to general
hospitals in Mexico had an ameebilc liver abscess, while the direct
costs of amoebiasis were eatimated to use 1.6%Z of the budget of the
Mexican Ministry of Health.

(3 The costs of treatment of a child with diarrhoea were estimated in
Cebu in the Philippines in 1989 as 52 50, Half the expenditure on
childhood diarrhoea was incurred for hospital in-patientsz. It is
estimated thac 19,303,200 diarrhoea epicodes took place in under
fives in 19897%, making the estimated cost of diarrhoaa, assuming
treatment was applied to all cases, of §48 million anmmmally. Only a
proportion of these diarrhoeas would be caused by protogoa, but it
is not unreasonable to assume that appreximately 5% of this figure,
$2.5 million, ¢ould be ascribed in the Philippines to protozoan
childhood dlaxxheea, with Cryptosporidium a preobable major factor,
Globally, such a caleuwlation leads from a childhood diarrhoea total
of 1,172,614,500, to a total cost of $2,931,536,250 and a protozoan
component ¢f 58,630,725 cases and arcund 5150 million per annum.
This crude estimate can of course only act as a pointer to the true
figure.

3.2 Collaborative role of governments and interpational agencies

The view is often held by gevermments that the public will benefit more
from econcmic and social develupments than from public health
interventions. A major constraint te the control of communjcable and
tropical diseases In developing countries is the relarive lack of
government support for public healch aectivities., A national health system
will ideally consist of two components, basie medical servieces (BMS)
delivering curative therapeutic services to the individual and the public
health service (PH3), which functiens in epidemiological surveillance and
local disease contrel. These functions complement the basic medieal
services. The absence of a publiec health service, or the running down of
an exlsting one, reduces the ability of the country to control diseasae
because population orientated tasks such as digsease contrel, surveillance
and immunization are neglected. Epidemiological surveillance is
fundamental to a PHSE, but the BMS are unwilling te carry out such tasks
and may be too overloaded to do zo. The PHS in some countriez either does
not exist as an independent entity or needs to be strengthened and allowed
sufficient autonemy to carry out its functions. In additcion,
communication between the BMS5 and the PHS should be intensified since the
twe institutions are interdependent®. International agencies should
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endeavour to direct aid to strengthening the PHS in developing countries
while supporting primary care activities.

Below we have listed several examples of cooperation and joint aection by
governments and international agencies against communicable and tropical
diseases and malnutrition,

The Interministry {Ministries of Health) meeting of the South Cone
Countries of South America on Chagas’ Disease in which they established
the priority of Chagas’ Disease as a Publie Health Problem (October,
1991).

Groups collaborating in parasite contrel initiatives at WHO include:
Nutrition, Pharmaceuticals, Health Laboratory Technolegy, Contrel of
Diarrhoeal Diszeases, Community Water Supply and Sanitation and Veterimary
Public Health. Regilonal activity has invelved the development of naticnal
programmes, training support and resource meobilization inm all WHO reglons.

There are severxal recent WHO documents and meeting reports on parasitie
disease control® .

The Interamerican Development Bank has a collaborative expleoration with
FAHO in implementing sanitation and clean water programmes.

UNICEF ICDC has implemented programmes for building national capacity®?
in African countries.

Control programmes for intestinal parasites are supported by the
governments of Venezuela, Malaysia, The Phillippines and the Republic of
Korea, ‘

Linking control or research with other programmes, gives advantages in
cost and susztainability. Cooperation of protozoal disease workexrs with
the helminth control and the schistosome control programmes might be
possible, but problems with evaluation of the impacts of the different
approaches might emerge.

A subcommittee on matrition of the United Nations Administrative Committee
on Coordination, reporting in 1989 came to the conclusion that "treatment
of intestinsl parasites may often be a desirable accompaniment to food
supplementation programmes."®

3.3 Education

The United Nations Declaration of Rights of Children gives every child the
right to health and to education. Teo facilitate the eventual global
contrel of infeetious and non-infectious diseases, a strategy of health
education should be encouraged where health educatien should be an.
essential component of the education of every child. Basic education must
include the promotion of health interventionz. To this end every trained
teacher should be additionally trained in‘health education. Hyglenic and
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sanitary education, should be Integrated across the school ecurriculum and
be linked to g¢ience, mathematics, eiviec studies and the arts. This will
help people te take contrel of the determinants of their own healrh, To
encourage community participation, aducation messages should be developed
by and with the community to which they are addressed.

A recent UNESCO initiative in the school health area recognises the
multiple linkages berween health and education. For example, adequate
sanitation and water supplies should be ideally provided in schools, to
promote hygienie practices in children,

Attention 1s now being focused on promotion of quality of life for those
children =aved from ¢hildhood diseases during the Child Survival and
Development Revolution programme (UNICEF/WHO EFI). The UNESCO
international project to improve primary school performance, tutrition and
health is of great importance here. "The struggle to save childrens lives
must go hand in hand with an effort to change the lives thus zaved."
{(Director, UNESCO).

The importance of education in basic principles of hyglene of the general
population and especially mothers and food handlers cannot be
overemphagized. This is especially important because, in spite of major
Improvements in public works, indiscriminate defecation by children around
houses and by agricultural workers, can still provide a source of
infection, and there is gcope for reduction of parasite transmission by
behaviour modification in all but the worst enviromments. (S5ee also
reference 84),

The Japanese organization for international cooperation in family planning
(JOICFP) has demonstrated in cooperative programmes that parasite control
can be uged in promoting health education in general.

3.4 Reo strengthenin

Research strengthening should support s¢ilentists and physicians in
developing countries who are carrying out medical and operational research
on intestinal protozoal diseases of Importamnce in those countries. The
support should enhance their capacity to werk independently or in
collaboration with other research groups. A pesitive effort should be
made to encourage vesearch groups in developing countries to study
dizeases caused by intestinal protozoa. The aim should be to strengthen
capacity in developing countries by transferring technology, training
people, and supporting laboratories to develop programmes of practical
research into indigenous problems.

A report has recently been produced by a panel of experts® which
emphaslises the importance of essential national health research in
developing countries, international partmerships, financial support for
research from international sources and an internatienal mechanism to
menitor pregress and to promote financial and technical support for
research.
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DATTIONS

General

{a)

(b)

{c)

(d)

(e}

(£)

(g)

In control programmes, there are three major areas where available
regources need to be directed: childhood infectioms, Infectlons in
pregnancy and AIDS-related Infections.

Thers is a need to strengthen local skills in evaluation and programme
management at a senler level, in addition to and complementary to the
local level of field implementation. As well as diagnostic laboratory work
a managerial structure is needed to c¢ollate, analyse and interpret.
Education and Health arms of government should be imvelved.

Sewage treatment should be encouraged for all sewered communities and
latrine/septic tank programmes for those without sewers.

Guidelines already developed for the safe use of human excreta as
agricultural fertilizer should be updated andadditional studies should be
undertaken,

Efforts should be made to encourage contimued collaboration in parasite
control activities between WHC and the initiatives of other UN agencies
such as UNICEF and UNESCO. There may be scope for integration of
intestinal protozoal disease control with initiatives against intestinal
helminths.

Collaborations on zoonoses should be explored between human and vererinary
health programmes.

A bank of izolates and strains of important intestinal protozoa should be
established.

Chemotherapy

(a)

(b)

(e)

{e)

(£)

There ix an urgent need for development and evaluation of single-dose
treatments.

Palatable formulations of drugs need to be developed,
Industry's role in development of new drugs should be investigated and a
list of interested firms maintained, together with an evaluation of new

approaches,

Chemotherapy approaches should be situated within the context of health
education programmes which promote improvements in sanitation,

Combination treatment for Glaxdis and helminths as part of the contrel
approach te helminth infections should be further investigated.




WHO/CDS/IP1 /92,2
Page 30

Epidemiology and disease research regqulretients.

{a)

New moleculaxy biclegical tools need to be developed and tested for
evaluation of the extent and impact of infectlons with intestinal
protozoa. FParasite-related and host-related components of dizease need to
be analysed.

Atrtempts should be made te clarify the contribution of intestinal protozoa
to malnutrition, with speeial efforts to evaluate the contribution of
other factors,

Surveillance and reporting of infeetions and clinical disease should be
encouraged. Relationships between prevalence and morbidity need to be
determined.

Mathematical models of transmission of important intestinal protezea nsed
to be developed to predict the effectiveness of interventions to centrol
infection.

Where it is considered that control programmes can be developed,
operational regearch should be carried osut to feed back into medifications
of existing programmes and the development of future programmes. For
example, the ifmpact of control on morbidity, and the mental and physical
develeopment of children should be assessed. It should prove possible in
many cases to integrate such research with the control programme,

Education

(a)

Lack of breast feeding is the single most important risk factor for
diarrheoea in young children. Since it appears probable that breast-
feeding with delayed weaning prevents morbidiry from eryptosperidiesis,
glardiasis, and probably otrher intestinal protozoa, this practice should
be encouraged.

Elementary hygienic practices should be encouraged and constantly
reinforeed in scheools, health care units snd the home through perlodic
campaigns using the mass media. The existing educational mechanizms
developed for the National Diarrhoeal Disgeagse Control Programmes should be
uged, sand additional informatiom (eg. related te the zafety of food)
ghould be addressed to the adult population.

Community based programmes for health educators should be implemented with
special emphasis on hand washing, Health education should be included in
sehool programmes.

Special training courses on important Intestinal protozoa should be
comducted in developing country settings fox primary health care workers,
workers in diagnostic laboratories, water treatment plant operarors and
workers in day care centres,
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WHO published documentation needs updating and revision. New documents on
chemotherapy and the assessment of health education are required. Ideally

they should be incorporated inte a field manual. Spanish translations
sheuld be produced.

Laboratory improvement.

(aj

There is & need to introduce Initiatives for laboratery improvement
programmes, accompanied by apprepriate leglslation and government
regulations, with clear statements of laboratory performance in relation
to staffing, technologies, quality control and financial support. This
approach should be coordinated on national and international basis, with
the development of standard techniques and methods of evaluation.

Strategies for the training of health workers should not be neglected, at
basic and higher levels.
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