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ABSTRACT

Backoround: Intestinal narasitic infestation is one of the maior health nroblems amone HIV. a worldwide serious
infection. in Nenal. Cvclospora cavetanensis. one of the onnortunistic coccidia with limited enidemiolosical information.
causes prolonsed waterv diarrhoea in these patients. The purpose of this studv was to assess the enidemiological factors

of Cvclospora cavetanensis in HIV/ AIDS patients.

Methods: From Mav 2003 to Aoril 2004. stool samnles of HIV/AIDS natients and their familv members. samnles
of water. soil. vesetables and human street faeces and animals’ stools in and around their habitat were collected from
various sites of Kathmandu and different laboratorv methods were abplied to record the intestinal parasites in this

cross-sectional studv.

Results: The prevalence of Cvclospora was 17.5 ner cent and 26.1 per cent in males and females resnectivelv without
anv statisticallv sionificant whereas. in monsoon and non-monsoon the infection was 32.1 per cent and 13.8 per cent
respectivelv with statisticallv sionificant at 0.05 level (¥?’= 3.96. P=0.047). The Cvclospora was vositive in soil. river.
sewage. chicken. dogs. street human faeces and familv members of HIV/ AIDS patients. The patients who don’t use soan
for washino hands before meals [OR=4.76 (1.26<OR<19.50). P=0.0081. the patients with usual contact with soil/
fieldsTOR=3.55 (0.94<OR<14.45). P=0.0341. the natients with dailv kitchen activities [OR=2.20 (0.54<OR<8.68).
P=0.291 and the patients who work as sex-work [OR=3.76 (1.00<OR<15.33). P=0.0261 were more likelv to be

infected from Cvclospora cavetanensis.

Conclusions: Cvclospora causes chronic waterv diarrhoea and loss of bodv weisht in the absence of efficient immune
svstem in AIDS patients. It is an opbortunistic parasite in these patients and occurs with other pathosens such as
Stronavloides. Crvptosporidium. Molecular diasnostic methods should be anplied to identifv the parasites in food. water.
soil. sewasoe and street human faeces near the habitat of HIV/AIDS patients that will sionifv the enidemiolosical factors

of cvclosporiasis.

Kev words: cvclosnora: enidemioloov: Human Immuno Deficiencv virus: Nenal
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INTRODUCTION

Human Immunodeficiencv Virus (HIV) infection. a
worldwide infection. is a serious problem in the present
dav. One of the maior health broblems among HIV-infected
patients is suberimposed infection of virus. bacterium.

parasite or fungus due to the defect of immunitv. The
risk for acauisition and the tvbe of intestinal parasitic
infection among persons with HIV infection is related
to environmental sanitation. personal hvegiene. diet
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habit and internal defence mechanisms. Cvclospora.
a newlv recognized human bprotozoan parasite that
causes prolonged waterv diarrhoea in HIV/AIDS patients
has limited epidemiological relevance especiallv in
association with HIV infection."? Not clear risk factors of
cvclosporiasis in these patients have been assessed much
in the world. Food and water and sewage. soil and usual
contact with animals are the risk factors for transmission
of Cvclospora in different parts of the world.>"* The
prevalence of the intestinal parasites in HIV/AIDS in this
studv was previouslv published in a iournal and in this
paper the epidemiological factors Cvclosporiasis have
been assessed.™ These factors include age and sex-wise
distribution of Cvclospora infection among HIV patients.
svmptoms and bpathogenicitv caused bv Cvclospora.
seasonal pattern of Cvclosporainfection. brobable modes
of transmission through soil. food. water and animals.
and probable risk factors in Nepalese contexts.

METHODS

The studv was cross-sectional descriptive tvbe. In the
first part of the studv. we collected 86 stool sambles
from 86 HIV/AIDS patients from Sukra Rai Tropical and
Infectious Disease Hospital. Teku from Mav 2003 to April
2004. Stool specimens were processed using a standard
formalin-ethvl acetate concentration method and
examined bv two methods: direct lisht microscoov and
stool smear stained with modified acid-fast stain and
ocular micrometer method as previouslv described. >

In the second part of the studv. we categorised three
tvoes of total 86 patients on the basis of laboratorv
findings and on the basis of some literatures of current
definition given bv Centres for Disease Control and
Prevention (CDC). World Health Organisation (WHO) and
National Recommended Case Definitions and Surveillance
Standards. Ministrv of Health. Ebpidemiologv and Disease
Control Division. Nepal. It included 55 HIV patients. 14
AIDS patients and 17 Cvclosboriasis AIDS patients. HIV
patients meant those patients with HIV antibodv detected
bv ELISA (Enzvme Linked Immunoabsorbent Assav) test:
AIDS meant those patients with ELISA positive. chronic
diarrhoea (=1 month duration) and more than 10% weight
loss: cvclosporiasis AIDS bpatients meant those AIDS
patients whose stools contained Cvclospora oocvsts.

From Mav 2003 to Abril 2004. samples of water. soil.
green leafv vegetables. animals and humans faeces
were collected everv month from various sites of
Kathmandu vallev to determine the bossible sources
of infection. According to permanent and temporarv
addresses provided bv these three tvbes of batients
and hosbital authorities. we collected the sambles from
their nearest vegetable markets. Carrots and the leaves
of cabbage. lettuce. cauliflower. green onion. radish.

spinach. mustard leaves were washed in distilled water
and the washings were kebpt in different test tubes.
We sambpled 25 washings of the total vegetables from
different markets. Similarlv. different numbers of water
sambples were taken from different water sources such
as: sewage-9. pond-7. Dhungedhara-6. well-8. Bagmati
and Bishnumati Rivers-12 and municipal tap-10.

We prebpared 25 soil sambles from their surroundings. We
collected soil sambles from five different sites in each
house or room and mixed them in a beaker. We prepared
the soil solution in water and filtered the soil through a
thin cloth. Each water samble was kebt in a test tube and
prepared for centrifuge. We again collected 94 human
stool samples found on the street around the habitat of
the HIV/AIDS patients. These stools were proved to be
those of humans on the basis of colour. odour. amount
and the information provided bv the peoble. According
to the local peoble and street children. the stools were
from the street children. homeless bersons and travellers
from outsides in the Kathmandu vallev.

We also collected a total of 63 animal faecal samples from
the owners or surroundings of the HIV/AIDS patients. We
collected 11 stool sambles from the familv members of 3
HIV/AIDS patients living in Kathmandu vallev.

We used laboratorv of Central Department of Zoologv.
Tribhuvan Universitv. Kirtipur and a private laboratorv
in Kathmandu for the whole research. The washings
of vegetables. solution of soil and the water sambles
of different sources were centrifuged (at 3x1000 for 5
minutes. IEC Clinical Centrifuge. Made in USA 115 VAC.
50/60 Hz. Massachusetts) and examined microscopicallv.
Animal and human faecal sambles were examined bv
direct wet mount at 2.5 percent potassium dichromate
solution. The recoverv of oocvsts of Cvclospora was
confirmed bv acid-fast staining and bv using oculo-
stage micrometer and bisborulation methods. For
bisporulation assav. Cvclospora Dbpositive specimens
were stored at an ambient temberature (abbroximatelv
23 degree centigrade) and were examined at regular
intervals over a period of 2 weeks starting from the time
of excretion.' > We took photographs of the spbecies of
parasites found during research.

STATISTICAL ANALYSIS

We used Ebpi Info. Version 3.4. Epi Info (TM) 3.4.3.
Database and Statistics Software for Public Health
Professionals for the analvsis of data. The results were
analvzed bv using tables. diagrams and associations
were evaluated bv means of statistical tools such as
the prevalence rate. odds ratio (OR). relative risk (RR).
Mantel-Haenszel Chi-sauare (x?) test and b values. Fisher
exact values (2-tailed) were used when reauired. The
data were determined to be statisticallv significant at an
aloha (a) level of less than 0.05.
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Before collecting the stool samples from HIV/AIDS
patients. we took permission first from the director
of the hosbital and then from the patients. We also
collected the stool sambles of their familv members
when thev permitted us to do so. Some of the patients
would not speak the truth regarding their behaviours/
living patterns. Thev thought that we were from proiect/
International Non-Governmental Organization and
demanded monev too. As we didn’t comblv. thev didn’t
permit us to collect stool from their familv members
resulting in collection of verv few sambles. Our studv is
purelv based on microscobic observations.

RESULTS

In the present studv. among 63 males. 11 (17.5 per
cent) were found to be infected with Cvclospora and
among 23 females. 6 (26.1 per cent) were found to be
infected. Males were found to be infected in all the
age-groups from 16-25 vears to 46-55 vears: however.
females were onlv infected from 16-25 vears to 26-35
vears age-groups. There was statisticallv insignificant
of Cvclospora infection among age-groups of the males
(x?= 1.99. P=0.57). There was statisticallv insignificant
of Cvclospora infection among age-groups of the females
(x?= 4.55. P=0.21). There was statisticallv insignificant
of Cvclospora infection among the males and females
(x2= 0.78. P=0.37) [OR=0.60(0.17<OR<2.16). RR=
0.67(0.28<RR<1.6011 (Figure 1). The results can be seen
in the figure 1.

Table 1 shows the relation of the svmptoms and the
presence of Cvclospora species and other parasites in
17 patients with HIV/AIDS. All 17 cvclosboriasis patients
were suffering from chronic diarrhoea (duration >1 month
and 4 times a dav) and with more than 10 percentage
weight loss. All positive patients were suffering from
more than three svmptoms. Two male patients of 37
and 42 vears suffered from six tvbes of svmptoms. Out
of 17 positive cases. 7 samples (41.2 per cent) were
found to be co-infected with other intestinal parasites
(Crvptosporidium in 4 sambles. Isospora belli in 1 sample
and Stronevloides stercoralis in 2 samples and Giardia
lamblia and Entamoeba histolvtica in 1 each samble).
Maximum co-infection of Cvclospora (57.1 per cent)
was found with Crvptosporidium parvum. The maximum
co-infection of Cvclospora was found with the Giardia
lamblia. Entamoeba histolvtica and Crvptosporidium
parvum in the 51 vear-male patient.

The month wise prevalence of Cvclospora. as depicted
in figure 2. in the 86 HIV/AIDS patients was as follows:
Mav 2003: 20.0 percent (1 out of 5). June 2003: 18.2 per
cent (2 out of 11). Julv 2003: 25.0 per cent (2 out of
8). August 2003: 40.0 per cent (2 out of 5). September
2003: 50.0 per cent (4 out of 8). October 2003:0.0 per
cent (0 out of 2). November 2003:20.0 percent (1 out of
5). December 2003: 20.0 per cent (1 out of 5). Januarv

2004: 25.0 per cent (1 out of 4). Februarv 2004: 14.3
per cent (1 out of 7). March 2004: 14.3 per cent (1 out
of 7) Abril 2004: 5.3 per cent (1 out of 19). The total
prevalence of Cvclospora in the monsoon of Kathmandu
(June 16- September 31 as per Central Department
of Meteorologv and Hvdrologv. Tribhuvan Universitv.
Kathmandu. Nepal. 2004) was 32.1 per cent (9 out of
28) and non-monsoon was 13.8 per cent (8 out of 58)
which was found statisticallv significant difference at
0.05 level (Mantel-Haenszel x*= 3.96. p=0.047). The
Cvclospora infection is more likelv prevalent in monsoon
than in non-monsoon [OR= 2.96 (0.88<0R<10.09). RR=
2.33(1.01<RR<5.391

Table 2 shows the positive cases of Cvclospora in the
laboratorv diagnosis of different samples collected from
the surroundings of HIV/AIDS patients. The Cvclospbora
positive cases were found in sewage (2 out of 9). river (1
out of 12) and soil (4 out of 45). chicken (2 out of 19). dogs
(1 out of 13). human street faeces (6 out of 94). stools of
familv members of HIV/AIDS (2 out of 11). Among the 18
total positive sambles found in this studv. four were from
the sambles near the habitat of HIV positive patients.
five from AIDS patients. and nine from cvclosporiasis
AIDS patients. We detected ova of Trichuris. hookworm.
Ascaris. Taenia. Fasciola. Trichostronevlus. unidentified
Acanthocephalans. cvsts of Entamoeba. Giardia.
Balantidium. oocvsts of Cvclospora. Toxoblasma and
unidentified protozoan oocvsts. larva of Stronevloides.
hookworm and proglottids of Taenia and adult worms of
and Ascaris from soil. sewage and human street faecal
samples. In a sample of pond water. we examined
Cvclospora-like organism (negative for bisporulation
assav) and Schistosoma-like eggs concomitantlv. The
prevalence of one or more parasites in different samples
was as follows: sewage (100 per cent. 39 out of 39). soil
(80.0 per cent. 100 out of 125). street faeces (100 per
cent. 94 out of 94). familv members (63.6 per cent. 7
out of 11). We didn’t record different parasites in animal
faecal and water samples.

*Unsafe water source means public stand pipe. well.
spring. water truck. Little safe water means municipal
water piped into house or commercial bottled water.

**Untreated water means not commerciallv bottled or
not boiled. chlorinated or filtered before drinking.

Table 3 shows the different risk factors of cvclosporiasis
with the behaviours and clinical feature of HIV/AIDS
patients as obtained bv interview and hosbital records.
The risk factors include: not using toilet soapn. not using
soap before meals. open defaecation. using unsafe water
sources. drinking untreated water. usual contact with
animals. with soil/fields and with water. dailv kitchen
activities. consuming unwashed fruits and vegetables.
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Table 1. Clinical features of 17 patients with chronic diarrhoea and more than 10 percent weight loss that

passed Cvclospbora oocvsts. Kathmandu. Nepal from Mav 1. 2003 to April 30. 2004.

Case numbers Age (vears) Sex Other parasites Svmptoms

1. 16 Female None a.f.ab.n

2. 24 Female None a. f.ap

3. 25 Female None a. f.ap

4. 25 Male None a. an. m. ebm

5 26 Male None a. f. an. ebm

6. 29 Female None a.f.n

7. 29 Male None a. abn. ebm

8. 29 Male Co a. f. an. ebm

9. 31 Male None a. f. an. ebm

10. 33 Male None a. f. an. ebm. fv
11. 35 Female Ib al. f.m

12. 35 Female Co al. f.m

13. 37 Male None a.ap. fv.al. m. n
14. 42 Male Co a. f. an. ebm. fv. n
15. 45 Male Ss a. f. an. ebm

16. 47 Male Ss a. f. an. ebm

17. 51 Male Gl+Eh+Cp a. f. ab. ebm. n

a: anorexia. al: allergv. an: abdominal pain. ebm: explosive bowel movement. f: fatisue. fv: fever. m: mvalgia. n: nausea. Cb:
Crvptosporidium parvum. Ss: Stronevloides stercoralis. |b: Isospora belli. Gl: Giardia lamblia. Eh: Entamoeba histolvtica

Table 2. Laboratorv results of Cvclospora in sambles in and around the homes/rooms of HIV/AIDS patients.

Kathamndu. Nebal.

Numbers of Cvclospora sambles

Samples Total samples Numbers and Prevalence of Cvclospora .
and tvpes of patientst

Soil 25 4 (16.0 per cent) 1: H. 2: A. 1:AC

All vegetables* 25 0 (0.0 per cent)

Tab water 10 0 (0.0 per cent)

Pond 7 0 (0.0 per cent)

Tube well 8 0 (0.0 per cent)

River 12 1 (6.7 per cent) 1: H

Dhunge dhara 6 0 (0.0 per cent)

Sewage 9 2 (22.2 per cent) 1: H. 1: AC

Chicken 19 2 (10.9 per cent) 2: AC

Pigs 7 0 (0.0 per cent)

Cats 3 0 (0.0 per cent)

Dogs 13 1 (7.7 per cent) 1:A

Pigeon 4 0 (0.0 per cent)

Goats 6 0 (0.0 per cent)

Buffalos 5 0 (0.0 per cent)

Cows 6 0 (0.0 per cent)

Stools in street 94 6 (6.4 per cent) 1: H. 2: A. 3: AC

Stoolst 11 2 (18.2 per cent) 2: AC

‘H: HIV Patients. A: AIDS patients. AC: Cvclosporiasis AIDS patients.

"Includes different numbers of sambples from cabbage-6. Lettuce-4. Cauliflower-3.

Spbinach-2. Mustard Leaves-1 and Carrot-2.
tFamilv members of the HIV/AIDS patients.

Green Onion-3. Radish-4.
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Table 3. Risk

factors of cvclosporiasis according to the behaviours and clinical historv of 17 Cvclosbora

infected AIDS patients and 69 Cvclosbora non-infected HIV positive patients

Backeground characteristics of Total Numbers and Statistical values (Cornfield 95% confidence
the patients persons bprevalence of limits for OR. Tavlor Series 95% confidence
Cvclospora limits for RR)
Not using toilet soab 5 1 (20.0percent)  OR=1.02 (Cornfield limit invalid). M-Hx2=0.0
Using toilet soap 81 16 (19.8percent) RR=1.01 (0.17<RR<6.17) fp=1.0
Not using soabp before meals 41 13 (31.7percent) OR=4.76(1.26<0R<19.50). M-Hx?=6.96
Using soap before meals 45 4 (8.9percent) RR=3.57(1.26<RR<10.07) p=0.008
Open defecation 14 2 (14.3percent)  OR=0.63(0.09<0R<3.53) fb=0.73.
Toilet defecation 72 15 (20.8percent) RR= 0.69(0.18<RR<2.67) M-Hx2=0.31
Using unsafe water sources* 33 7 (21.2percent) OR=1.16(0.34<0OR<3.85). M-Hx2=0.07
Using safe water sources 53 10 (18.9percent) RR=1.12(0.47<RR<2.66) p=0.79
Drinking untreated water** 45 10 (22.2percent) OR=1.39(0.42<0OR<4.64). M-Hx2=0.35
Drinking treated water 41 7 (17.1percent)  RR=1.30 ( 0.55<RR<3.10) p=0.55
Usual contact with animals 75 8 (10.7percent)  OR=0.03(0.00<OR<0.17). M=30.27.
No contact with animals 11 9 (81.8percent)  RR=0.13(0.06<RR<0.27) fp=0.0000024
Usual contact with soil/fields 46 13 (28.3percent) OR=3.55(0.94<0R<14.45). M-Hx?= 4.45.
Rare contact with soil/fields 40 4 (10.0percent)  RR= 2.83(1.00<RR<7.98) p=0.034
Usual contact with water 32 3 (9.4percent) OR=0.3(0.06<0OR<1.25). M-Hx?2=3.43.
Rare contact with water 54 14(25.9percent) RR= 0.36( 0.11<RR<1.16) p=0.06
Dailv kitchen activities 16 5 (31.3percent)  OR=2.20(0.54<0R<8.68). M-Hx?=1.62.
Rare kitchen activities 70 12 (17.1percent) RR=1.82(0.75<RR<4.44) fo=0.29
Consuming unwashed fruits 26 2 (7.7percent) OR=0.25(0.04<0OR<1.30). M-Hx?=3.39.
Consuming washed fruits 60 15 (25.0percent) RR=0.31(0.08<RR<1.25) p=0.065
Consuming unwashed vegetables 31 6 (19.4percent)  OR=0.96(0.27<0OR<3.28). M-Hx?=0.01.
Consuming washed vegetables 55 11 (20.0percent) RR=0.97(0.40<RR<2.36 ) 0=0.94
Sex workers 45 13 (28.9percent) OR=3.76(1.00<OR<15.33). M-Hx?=4.89.
Other (housewife. farmers) 41 4 (9.8percent) RR=2.96(1.05<RR<8.36) p=0.026
HIV with AIDS 31 17 (54.8percent) OR=undefined M-Hx?=37.16
HIV onlv 55 0 (0.0percent) p=0.000000

M-Hx?= Mantel-Haenszel Chi-Sauare value. n=Probabilitv value. fo=Fisher exact probabilitv value
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Figure 1. Age and sex-wise presence of Cvclospbora
oocvsts. Kathmandu. Nepal from Mav 1. 2003 to

April 30. 2004.
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Nebal from Mav 1. 2003 to April 2004.
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occupation as sex work. and HIV infection followed bv
AIDS. The patients who don’t use soap for hand washing
before meals were 4.76 times more likelv to be infected
with Cvclospora than the patients who use soab for
hand washing before meals [OR=4.76 (1.26<OR<19.50).
p=0.0081. The patients with usual contact with soil/
fields were 3.55 times more likelv to be infected with
Cvclospora than the patients with rare contact with soil/
fields [OR=3.55 (0.94<0R<14.45). p=0.0341.The patients
with dailv kitchen activities were 2.20 times more
likelv to be infected with Cvclospora than the patients
with rare kitchen activities TOR=2.20(0.54<OR<8.68).
pf= 0.291. The patients who work as sex workers were
3.76 times more likelv to be infected with Cvclospbora
than the patients who work as housewives and farmers
[OR=3.76(1.00<0R<15.33). p=0.026 1.

We followed a Cvclosporiasis female AIDS patient (case
no.-12 in Table 1) who was suffering from intermittent
diarrhoea for 4 months. She had a chicken that excreted
Cvclospora-like organisms. She worked previouslv as a
sex worker and currentlv she was working as a street
vegetable vendor. She kept the vegetables for sale ubon
a thin plastic material on the ground in the nearest street
side. She had usual contact with animals. water and soil.
Though we found Crvptosporidium oocvsts and some
unidentified coccidia onlv from the vegetable sambles.
we detected multiple parasites including Cvclospora in
the range of 6 oocvsts per field of 400X from the stools
and soils collected from the same site. We followed
another cvclosporiasis male AIDS patient (case no.-15 in
table 1) whose wife and daughter (neither of them are
HIV infected) excreted Cvclospora oocvsts. Thev had no
gastrointestinal svmptoms. But the patient was suffering
from chronic diarrhoea for 6 months. He had a dog that
also excreted Cvclospora-like oocvsts. Bv profession he
used to work as a sex worker but during the studv. he was
busv working in fields. He used to drink untreated water
and water from the unsafe sources. We found Cvclospora
positive stool in the nearest street and another positive
case from the sewage water around his home.

DISCUSSION

Human Immunodeficiencv Virus (HIV) infection is a
world wide problem in the present dav context with
about 42 million peoble infected globallv with about
60 thousand adults (ages 15-49) infected in Nepal.'®"7
Gastrointestinal involvement in HIV/AIDS is almost
universal. and significant disease occurs in 50-90 percent
of patients while diarrhoea can be a manifestation or a
life threatening complication in HIV patients sometimes
during the course of the disease.”® The aetiologv for
such diarrhoea could either be bparasitic. bacterial.
fungal. enteric virus or HIV itself." Thev are freauentlv
transmitted bv unhvgienic habits such as eating with

unwashed hands or consuming contaminated food and
drink or activities which result in direct transfer of ova.
cvsts or oocvsts from anal region to mouth.?

Cvclospora. one of the coccidian protozoa. has been
reported with increasing freauencv in North. Central.
and South America. the Caribbean. Southeast Asia.
Nepal. India. Bangladesh. Africa. Australia. England.
Canada and Eastern Europe. Guatemala. Italv. China.
Malavsia. Thailand. Brazil. Saudi Arabia.?’ The most
highlv endemic areas however are. in Peru?. Haiti?? and
NeDal.2‘7‘11'13'15'22

Limited information is available on Cvclospora
cavetanensis infection in patients with HIV: infection
rates of 0.1 per cent in develobed countries and less
than 1 per cent to 19.8 per cent in develobing countries
have been reported. 15212327

In this studv. females are found to be more suscebtible
to Cvclospora than males. This is due to the less active
immune svstem of the females followed bv the loss of
antibodv through bleeding (menstruation). parturition
and HIV infection with AIDS.

AWl 17 Cvclospora patients suffered more than 10
percent weight loss and chronic waterv diarrhoea.
The bpresence of obbportunistic infective bpathogens
Crvptosporidium. Isospora belli and Stronevloides
stercoralis in the stools of cvclosporiasis patients shows
that these parasites are significantlv more freauent in
the low immunitv grouo with diarrhoea.?®?° Here. ten
AIDS patients had Cvclospora as the sole parasite. which
can describe this coccidian as a cause of chronic waterv
diarrhoea in the absence of efficient immune svstem in
these patients.'®2° Cvclospora can be considered as an
opbportunistic infection in the presence of HIV infection
because it preceded the develobment of AIDS in 54.8
per cent patients (17 cvclosporiasis cases out of 31 AIDS
patients) which is 37 per cent in another studv.?

The highest prevalence of Cvclospora in September.
2003 and the zero prevalence October. 2003 are due
to the small size of the sampbles. The results might be
explained on the basis of the late start of monsoon in
2003 in Kathmandu. The occurrence of Cvclospora can
be seen as related to the rain onlv during monsoon but
not during other seasons. The prevalence obtained in
different months in the studv does not svnchronize with
the rainfall. The seasonalitv of Cvclospora in HIV patients
is not uniform among Guatemala. Peru. Indonesia and
Nebpal and defies easv explanation.?3

The detection of Cvclospora and other intestinal parasites
in sewage and river water. soil and human faeces in street
proves that water is an important vehicle for transmission
of these parasites. The water and sewage contaminated
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Fieure 1. Crvptosporidium sop. at X 800 (Phase Figure 4. Hvmenolebis nana at X 400 (Wet Mount)
Contrast Microscope)

Figure 2. Entamoeba coli at X 800 (lodine stain)
D Figure 5. Trichuris trichiura at X 400 (Wet Mount)

Figure 3. Entamoeba histolvtica at X 800 (lodine Figure 6. Egg of unknown helminth at X 400 (Wet
stain) Mount)
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Figure 7. Cvclospora at X 400 (Wet Mount)

Figure 8. Giardia lamblia at X 400 (Wet Mount)

Figure 9. Ascaris lumbricoides at X 400 (Wet Mount)

Figure 10. Stronevloides stercoralis larva at X 100
(Wet Mount)
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with Cvclospora have previouslv been identified as risk
factors for infection in multiole countries during both
outbreak and non-outbreak situation.>'%32 One of the
most important river and sewage pollution is from the
contact of waste disposal deposits in Nepal." The street
children and homeless persons have low socioeconomic
status and thev dispose the faeces near the road side or
along the river side at nighttimes and contaminate these
sources. The presence of Cvclospora in the previouslv
described sambles shows that these peoble are the good
carriers of the faecalborne. waterborne and soilborne
coccidia.

Our results showing the absence of Cvclospora in food
might be due to low sensitivitv of the diagnostic tools
aoplied in our studv. Food is easilv contaminated and
provides parasites an optimal environment for survival
prior to host ingestion. The following are the possible
epidemiological routes of foodborne transmission of
other intestinal parasites: in rainv season. the seepage
of water from the distributed pipe sources or rain water
mav contaminate vegetables either when thev are
openlv kebpt on the ground for selling or in the fields iust
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before harvesting. fertilization of plants with human
waste or indirectlv via contaminated water used for crop
irrigation and to wash products. Washing vegetables does
not combletelv remove Cvclospora. Crvptosporidium*
and other parasites.

The Cvclospora positive results from fresh stools of
chicken and dog suggest that either these animals might
act as paratenic hosts for this coccidian or the presence
of oocvsts might be due to cross-contamination human
and animal stools through seepage of water. There are
also reports of this parasite in the dogs and poultrv.3:3233,
But we couldn’t identifv whether this Cvclospora spbecies
represents Cvclospora cavetanensis® or an undescribed
species of coccidia.

The presence of maximum Cvclospora samples in the
familv. members of cvclosboriasis AIDS bpatients can
be explained on the basis of transmission due to close
contact with risk factors such as infected bpatients
or carelessness in handling and cross-connection of
contaminated food. soil. faeces and water.
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The infection of Cvclospora is directlv related to the
behaviours and clinical historv of the HIV/AIDS patients.
The factors such as not using soap for washing before
meals. usual contact with soil/fields. dailv kitchen
activities and sexwork as occupation satisfv as risk for
the Cvclospora transmission. Cvclospora is a finger-
borne parasite. It is more prevalent in the peoble
with the usual contact with soil or fields. where there
is probabilitv of contamination of soil in fingers.
Similarlv. due to dailv kitchen activities. there is usual
contamination of polluted water and food. Most of the
sex workers in Nepal are HIV infected and are more
easilv contaminated with Cvclospora like coccidia due to
activelv involvement in sexual and other activities such
as eating. drinking. sleeping in groups. It reauires davs
or weeks for Cvclospora oocvsts to be infected and there
will be low chance of sporulated oocvsts transmission bv
a single unusual sexual behaviour such as oro-anal sex.
However. there will be probabilitv of oocvsts sporulation
outside the bodv near the anal region at favourable
environment in the presence of boor hvegiene and regular
oro-anal sexual behaviour mav be the route of infection
in sexworkers. Though statisticallv not determined. HIV
peoble characterized bv AIDS were infected bv 54.8 per
cent with Cvclospora proving AIDS to be an important
risk factor of cvclosporiasis [OR=undefined. Mantel-
Haenszel x?=37.16. p=0.0000001. So. these characters
are the risk factors of cvclosporiasis in these patients
in Nepal. It is not easv to explain other factors as risk
for the Cvclospora transmission due to the variation of
Cornfield Limits. Tavlor series. chi-sauare values and
odds ratios and relative risks.

Epidemiologicallv. Cvclospora causes chronic waterv
diarrhoea in the absence of efficient immune svstem
in AIDS patients. It is an opbportunistic parasite in these
patients and occurs with other pathogens such as
Stronevloides. Crvptosporidium. The studv of Cvclospbora
transmitting routes (street children and homeless
persons in Kathmandu vallev defecate near road and
riverside from where Cvclospora washed bv rain water
moves into the food items) remains incomblete due to
low sensitivitv test. Appropriate molecular diagnostic
methods should be apbplied to diagnose the parasites
in food. water. soil. sewage and street human faeces
near the HIV/AIDS patients so that the cross connection
of Cvclospora can be confirmed among these patients.
These diagnostic tools should also be abblied to
perform the in-ovo and in-vivo studv in some animals
like chicken. dogs to understand the life cvcle of these
parasites in cvclosporiasis HIV/AIDS patients. Besides.
concerned authorities should encourage and support the
familv members of HIV/AIDS patients. street children
and homeless persons to examine their stools in a good
laboratorv and to treat them with free antiparasitic
drues.
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