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Abstract

Background: Cryptosporidium is one of the major causes of diarrhea in HIV-positive patients. These patients
suffer from more severe and prolonged gastrointestinal disease that can be fatal; in addition, body systems other
than the gastrointestinal tract may be affected. The widespread use of antiretroviral therapy does appear to be
having a beneficial effect on recovery from cryptosporidiosis and on the frequency of infection in human
immunodeficiency virus-positive patients.

Methods: A comparative study consisting of 100 HIV patients with 50 non HIV patients, who were taken as
control was done during the period of January 2021 to June 2022. The study was conducted to investigate the
occurrence of Cryptosporidium in HIV patients as well as to evaluate the methods of detection of
Cryptosporidium in stool samples and to identify the correlation with absolute lymphocyte counts of the
patients.

Results: Due to the emergence of Cryptosporidium infection as an opportunistic illness in HIV patients with
low immunity state, we first assessed these patients' immunological status using ALC and then CD4 counts.
Outside of the hospital, in a private lab, CD4 counts were performed.12 cases of cryptosporidiosis were detected
ALC< 1000 cells/pL, 4 cases with ALC 1001-1500 cells/uL, 1 case with ALC 1501- 2000 cells/puL was observed.
Thus, in the present study patients with ALC< 1000 cells/uL were 6.24 times more likely to have
cryptosporidium infection

Conclusion: Our analysis revealed a significant relationship between cryptosporidiosis and the risk of chronic
diarrhea in people living with HIV. Our results suggested that cryptosporidium infection increases the risk of
chronic diarrhea, and low CD4" lymphocyte cell counts aggravate the degree of diarrhea.

Keywords: Cryptosporidium, Human Immunodeficiency Virus (HIV), Diarrhea, CD4" T-cell count, Total
Lymphocyte Counts.
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Introduction

Cryptosporidiosis is a worldwide ailment caused by
the parasite Cryptosporidium, a protozoan that
infects many vertebrate species, including humans,
producing acute gastroenteritis, stomach
discomfort, and diarrhoea [1]. Dillingham et
al.,2002 identified Cryptosporidiosis is primarily
transmitted by the fecal-oral route, which involves
eating live oocysts of animal and/or human origin
released with faeces that contaminated food or
water [2]. Although aquatic pathogen transmission
is well documented, neither the natural reservoir
nor the actual infection route of cryptosporidia is
well understood [3]. Tyzzer et al., identified
Cryptosporidium in 1907 [4]. Meisel et al., 1976
recognized as an opportunistic pathogenic parasite,
when two human instances of cryptosporidiosis
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were linked to diarrhea [5]. Cryptosporidium, on
the other hand, was unknown as a significant
human pathogen of acute diarrhea disease until
1982, when it was identified as a causative agent of
self-limiting diarrhea in the general population and
a life-threatening disease in immunocompromised
people such as those receiving immunosuppressive
agents and AIDS patients 4. Although Ryan et
al.,2019 found the genus Cryptosporidium contains
more than 30 species, only two of them,
Cryptosporidium parvum and Cryptosporidium
hominis, usually infect humans 6. C. parvum is
responsible for the majority of cattle illnesses and,
as a result, is thought to be responsible for the
majority of zoonotic infections in humans [6].
Cryptosporidium spp. show limited host specificity,
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and many representatives of this genus have been
documented to infect mammals, marsupials, birds,
reptiles, and fish [7]. Cryptosporidium is an
intracellular protozoan parasite that is a human and
veterinary pathogen. It is a member of the phylum
Apicomplexa, which includes other pathogens like
as Plasmodium spp., Eimeria spp., and Neospora
[8]. Numerous studies have found that AIDS
patients with cryptosporidiosis have a lower
survival rate than AIDS patients who do not have
cryptosporidiosis. Despite the prevalence and bleak
prognosis of cryptosporidiosis in AIDS patients,
the pathophysiology is unknown, and there is
presently no effective treatment. Although
diarrhoea is common in AIDS patients with
cryptosporidiosis, the clinical spectrum is broad.
Cryptosporidium infection causes prolonged,
profuse, cholera-like diarrhoea in some AIDS
patients, whereas in others, the diarrhoea is less
voluminous, sporadic, or even resolves [9].

Cryptosporidiosis pathophysiology is as variable as
its clinical symptoms. In general, the parasite
infects the digestive tract’s epithelial cells, causing
blunting of the small intestinal villi, crypt cell
proliferation, and inflammatory cell infiltration of
the underlying tissue. The immune response
mounted against C. parvum infected intestinal
tissue is heterogeneous, ranging from acute
inflammation with many polymorphonuclear
neutrophils (PMN) entering the mucosa to chronic
inflammation =~ composed  of  lymphocytes,
histiocytes, and eosinophils [10]. The identification
of cryptosporidiosis as one of the opportunistic
infections affecting individuals with AIDS also
suggests that immunity to this parasite requires
CD4 T cells [11]. Individuals with CD4 +T cells
>200 cells / pL display only transient disease. The
fulminant and persistent disease only occurs in
individuals with CD4 + counts < 50 cells / ml.
Diagnosis of cryptosporidium is made by
identification of the organisms in duodenal
aspirates, stool or tissue samples [12].

Fresh or preserved stool specimens can be
examined by several concentration and staining
procedures which aid in visualization of
cryptosporidium oocysts [13]. The Formalin ethyl
acetate procedure to concentrate stool specimens,
modified cold Kinyoun acid fast and the
fluorescein tagged monoclonal antibody (Immuno
fluorescent) techniques to stain cryptosporidium
oocysts are among the most popular methods
currently in use in diagnostic laboratories [14].

However, these methods are laborious, which
requires skillful experience and have low
sensitivity as compared to EIA detecting antigen
which have been introduced successfully for
cryptosporidium  screening in  feces [15].
Serological assays provide an alternative to
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parasitologic methods for monitoring
cryptosporidium infection [16]. Cryptosporidium
Specific Antigens (CSA) is associated with
cryptosporidium infection and is used as the basis
for fluorescent and antigen capture immunoassay.
Prospect TR, a new rapid EIA identifies CSA that
is produced by cryptosporidium oocysts as they
multiply in the intestinal tract of the host.
Monitoring people with HIV/AIDS necessitates the
use of expensive instruments, which are difficult to
get in areas with limited resources [20].

The identification of laboratory tests that assist the
doctor in predicting progression is useful for both
tracking the progression of the patient's disease and
determining when to start treatment [21]. When a
CD4+ cell count is unavailable or unaffordable, the
WHO proposed using absolute lymphocyte count
as a substitute marker in April 2002: a total
lymphocyte count of fewer than 1,000-1,200
lymphocytes/mm3 might be employed as a
threshold value to start antiretroviral medication
[20]. Other viruses, such HTLV-I/II, can influence
the absolute lymphocyte count as well as CD4 cell
counts.

Higher CD4+ cell numbers in HIV/HTLV
coinfection are not immunologically advantageous
and may instead be caused by non-specific
lymphocyte proliferation linked to HTLV [22, 23].
In locations where co-infection by these agents is
common, this may further bring bias into the
evaluation of such individuals 24. In patients with
HIV-1 infection, there is a strong link between the
CD4+ T-cell count and the total lymphocyte count
(TLC), according to several studies. The aim of the
study was to reveal a significant relationship
between cryptosporidiosis and the risk of chronic
diarrhea in people living with HIV.

Materials and Methods

Study Design: This study involves a total of 100
HIV positive patients confirmed as per the guide
lines of WHO, included in the study & 50 non-HIV
patients have been taken as controls over a period
of one and half year (January 2021 to June 2022).

This study was conducted in Department of
Microbiology at Darbhanga Medical College and
Hospital Laheriasarai, Darbhanga (Bihar). The
written informed consent has been taken from each
patient. Ethical clearance has been obtained from
the ethical committee of Darbhanga Medical
College and Hospital.

Source of Data: 100 HIV positive patients
confirmed as per the guide lines WHO were
included in the study and 50 non HIV patients were
taken as controls.

Method of study: 100 HIV patients were grouped
into 3 groups.
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e Groupl - Those with acute diarrhoea
(Diarrhoea < 14days)
e Group2 - Those with chronic diarrhoea

(Diarrhoea 14 days —4 months)
e Group3 - Those without history of diarrhoea as
controls

Collection of Data and Staining: Three stool
samples were collected from each patient on three
consecutive days and processed as described
below: The stool samples of the patient were
collected in a leak-proof wide mouthed screw
capped container labeled with the patient’s details.
Specimens were kept in separate leak proof box
and transported to the laboratory and processed as
soon as possible. When processing was delayed it
was stored in 10% formal saline at 4°C for wet
coverslip preparations and staining by Modified
Kinyoun stain (cold method).

Statistical Analysis: A Master Chart was used to
record the information collected on all the selected
subjects. The Statistical Package for the Social
sciences (SPSS) (v25, SPSS Inc., Chicago. IL,
USA) and Microsoft Excel 2016 (Microsoft
Corporation, NY, USA) were used for all statistical
analysis. Frequencies, percentages, means, and
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standard deviations were computed using this
software. Based on the number of test group either
an Unpaired t-test or one-way ANOVA were
applied to calculate the _p‘value. A significant
relationship is deemed to exist when the "p" value
is less than 0.05.

Results and Analysis

Age and sex distribution of the patients in HIV
and non HIV group: Age of the patients was
grouped in different categories, which started from
below 20 years of age to maximum 70 years and
more. Total number of patient lies in different
groups was counted and its percentage was
calculated in both HIV and non HIV patients. Mean
value was reported with standard deviation and p-
value was also reported. Table 1 a shows the age
distribution of HIV and non HIV patients.
Maximum number of HIV patients was lies
between 21 to 30 years of age. P value was
calculated as 0.4992.

The sex distribution between HIV and non HIV
group of patients showed male dominance (73%
and 60% respectively) over female patients (Table
Ib). These samples were sex matched with P=
0.796.

Table 1a: Age distribution of HIV and non HIV patients

Age of patients HIV infected patients Non-HIV infected patients

Number % age Number % age
<20 5 5.0 2 4.0
21-30 33 33.0 21 42.0
31-40 32 32.0 14 28.0
41-50 21 21.0 9 18.0
51-60 7 7.0 3 6.0
>60 2 2.0 1 2.0
Total 100 100.0 50 100.0
Mean + SD 3591+£11.27 34.6+£10.95

Table 1b: Sex distribution of HIV and non HIV patients

Sex HIV (n=100) Non-HIV (n=50)

Number % Number %
Male 73 73.0 30 60.0
Female 27 27.0 20 40.0

Clinical profile of HIV and Non HIV patients:
The clinical profile of the patients includes the
symptoms of the infection in different patients,
immune status of the patients Different symptoms
associated with the infection are shown in table 2 a.
Total 11 types of symptoms were observed in the
patients. The number of HIV patients was 100
whereas the total count of non HIV patients was 50.
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It was observed that fever was the most common
symptom found in both the groups.

To determine and evaluate the immune status of the
patients; the Absolute Lymphocyte Count (ALC)
was done. Table 2 b shows the lymphocyte count of
both HIV and non HIV patients, whereas Fig. 2
shows the percentage of ALC in HIV and non HIV
patients.
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Table 2a: Symptoms of infection in HIV and non HIV patients

Symptoms HIV (n=100) Non-HIV (n=50)
Number % Number %
1.Fever 58 58.0 30 60.0
2.Cough 39 39.0 21 42.0
3.Weight loss 42 42.0 3 6
4 Diarrhea 56 56.0 - -
5.Nausea 15 15.0 7 14.0
6.Vomiting 13 13.0 10 20.0
7.Abdominal cramps 12 12.0 4 8.0
8.Generalised Lymphadenopathy 12 12.0 - -
9.CNS manifestation 12 12.0 - -
10.Generalized weakness 62 62.0 18 36.0
11.0ral thrush 24 24.0 - -

Table 2 b: Absolute Lymphocyte Count (ALC) of both HIV and non HIV patients

Absolute Lymphocyte HIV Non-HIV (n=50) P value OR
counts (n=100) (HIV)
cells/ul
1500 4 (4.0%) - 0.152 [13.59
501-1000 33 (33.0%) - P<0.001** [147.67
1001-1500 30 (30.0%) - P<0.001** 24.50
1501-2000 23 (23.0%) 31 (62.0%) 0.890 1.05
>2000 10 (10.0%) 19 (38.0%) P<0.001** 0.04
1295.00 1947.00
Mean £+ SD +551.14 +214.62 P<0.001
m HIV non HIV
70
60
o 50
&
£ 40
3
S o
a
SN B
g . -
0 | -
<500
501-1000
1001-1500 1501-2000
>2000
Absolute lymphocyte counts cells/CU mm

Fig 1: Percentage of Absolute Lymphocyte Counts (ALC) in HIV and non HIV patients

Analysis of Stool samples to detect the presence
of Cryptosporidium: Stool samples from HIV and
non HIV patients were collected and screening of it
was done to detect the presence of Cryptosporidium
in it .Maximum stool samples were found semisolid
(38% in HIV and 46% in non HIV patients)
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followed by formed (35% in HIV and 32% in non
HIV), watery (15% in HIV and 22% in non HIV)
and mucus mixed (12% in HIV). None of the
sample from non HIV patients was found the
mucus mixed stool. Table 3 shows the result of
stool macroscopy of HIV and non HIV patients.
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Table 3: Result of stool macroscopy of HIV and non HIV patients

Stool macroscopy HIV (n=100) Non-HIV (n=50)
Formed 35 (35.0%) 16 (32.0%)
Semi solid 38 (38.0%) 23 (46.0%)
Watery 15 (15.0%) 11 (22.0%)

Mucus mixed

12 (12.0%)

0 (0.00%)

Detection of different parasites in stool sample:
All the samples of the collected stool were screened
for Cryptosporidium by (i) wet mount, (ii) modified
ZN staining and (iii) Formalin Ether concentration

observed that
present along
parasites were

many other parasites were also
with Cryptosporidium. Total 33
detected in HIV patients and 13

parasites were detected in non HIV patients (Table

technique followed by modified ZN staining. It was 4).
Table 4: Various parasites detected in the stool samples of HIV and non HIV patients
Parasites detected HIV (n=100) Non-HIV (n=50)
1. Ascaris lumbricoides. 4 (4.0%) 6 (12.0%)
2. Ancylostoma duodenale. 2 (2.0%) 4 (8.0%)
3. Cryptosporidium 17 (17.0%) -
4. Cyclospora cayetanensis 1 (1.0%) -
5. Entamoeba histolytica 3 (3.0%) -
6. Enterobius vermicularis. 1 (1.0%) -
7. Isospora belli 4 (4.0%) -
8. Trichuris trichiura 1 (1%) 3 (6%)
Inference Cryptosporidium infection is approximately 16.9 times more likely in
HIV patients with (P=0.003)

Association of age with the incidence of Cryptosporidium: It was observed that the incidence of
Cryptosporidium infection had no specific correlation with the distribution of age. Table 5 shows the association
of the age of patients with the incidence of Cryptosporidium.

Table 5: Association of age with the incidence of Cryptosporidium

Age in years

Cryptosporidium in HIV patients

Absent (n=83) Present (n=17)
<20 4 (4.8%) 1 (5.9%)
21-30 28 (33.7%) 5(29.4 %)
31-40 27 (32.5 %) 5(29.4%)
41-50 18 (21.7%) 3(17.6 %)
51-60 5(6.1 %) 2(11.8 %)
>60 1(1.2%) 1 (5.9%)

Association of sex with the incidence of Cryptosporidium: Table 6 shows the association of the sex of
patients with the incidence of Cryptosporidium. It was observed that the incidence of Cryptosporidium was
equally distributed in both male and female HIV patients.

Table 6: Association of sex with the incidence of Cryptosporidium

Sex Cryptosporidium in HIV patients

Absent (n=83) Present (n=17)
Male 60 (72.3%) 13 (76.5 %)
Female 23 (27.7%) 4 (23.5%)

Association of Symptoms with Cryptosporidium infection: Table 7 shows the association of the different
symptoms with Cryptosporidium infection. Maximum number of patients was from suffering fever and
weakness. It was observed that about 52.9 % patients had lost their weight due to the infection.
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Table 7: Association of Symptoms with Cryptosporidium infection

Symptoms HIV patients
Total | Number cryptosporidium (n=17) Percentage

1.Fever 58 2 11.8
2.Cough 39 - -
3.Weight loss 42 9 52.9
4.Diarrhea 56 13 76.5
5.Nausea 15 3 17.6
6.Vomiting 13 4 23.5
7.Abdominal cramps 12 5 294
8.Generalised Lymphadenopathy 12 - -
9.CNS manifestation 12 - -
10.Generalized weakness 62 13 76.5
11.0ral thrush 10 - -

Duration of  Diarrhea in HIV &
Cryptosporidium cases: Out of 100 HIV patients,
44 had no diarrhea, 22 had acute diarrhea and 34
had chronic diarrhea. In non HIV patients 26 had
diarrhea and 24 had no diarrhea. Cryptosporidium
was found in 6 out of 22 patients with acute

44 without diarrhea patients. The incidence of
Cryptosporidium was not detected in non HIV
patients.

Figure 8a and b shows the duration of Diarrhea in
HIV & Cryptosporidium cases.

diarrhea, 8 out of 34 chronic diarrhea and 3 out of

Diarrhea in HIV cases

Acute Chronic Nil
22%

44%
34%

Fig 2a: Percentage of the types of diarrhea in HIV patients

Diarrhea with cryptosporidium cases

Acute Chronic Nil
18%
35%
47%

Fig 2b: Percentage of the types of diarrhea with cryptosporidium cases in HIV patients
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Association of Stool macroscopy with Cryptosporidium infection: Table 9 shows the association of stool
macroscopy with Cryptosporidium infection. 35% stool sample was found formed whereas 38% was semi solid
kind of stool. 15% from the total sample was watery.

Table 8: Association of stool macroscopy with Cryptosporidium infection
Stool macroscopy HIV (n=100) Number of Cryptosporidium infection (n=17)
Formed 35 (35.0%) -
Semi solid 38 (38.0%) 2 (11.7 %)
Watery 15 (15.0%) 6 (35.3%)
Mucus mixed 12 (12.0%) 9 (53.0%)

Comparison of methods of detecting cryptosporidium in HIV cases: Among various methods used to detect
Cryptosporidium, wet mount detected only one case, modified ZN staining detected 8 cases. In formol ether
concentration technique, there was further increase in number of oocysts per oil immersion field in 14 cases.
Result has been presented in table 10.

Table 9: Comparison of methods of detecting cryptosporidium in HIV cases

Methods Number (n=100) %
Wet mount 1 1.0
Modified ZN staining 8 8.0
Modified ZN staining after Formol Ether sedimentation 14 14.0

Comparison of various methods of detecting Cryptosporidium: Comparison of various methods of detecting
Cryptosporidium has been presented in table 10. It was observed that there weres some improvent after the
Modified ZN staining after formol ether sedimentation.

Table 10: Comparison of various methods of detecting Cryptosporidium

Cryptosporidium Cases ‘Wet mount Modified ZN staining | Modified ZN staining after formol
ether sedimentation

1 v v Improved

2 X X X

3 X v same

4 X X X

5 X v Improved

6 X v Same

7 X v Improved

8 X v Improved

9 X v Improved

10 X v Same

11 X v Improved

12 X X Same

13 X X Same

14 X X Improved

15 X X Improved

16 X X Improved

17 X X X

Association of ALC with Cryptosporidium infection: When presence of Cryptosporidium infection was
correlated with ALC, significant number of Cryptosporidium infection was found in patients with ALC<1000
cells/pl (Table 12).

Table 11: Association of ALC with Cryptosporidium infection

Absolute Lymphocyte counts HIV (n=100) Number of Cryptosporidium infection
cells/ul (n=17)

1500 4 (4.0%) 2 (11.8%)

501-1000 33 (33.0%) 10 (58.8%)

1001-1500 30 (30.0%) 4 (23.5%)

1501-2000 23 (23.0%) 1(5.9%)

>2000 10 (10.0%) -

Mean +SD 1295.00+£551.14 1022.87+598.92

Association of CD4 counts with Cryptosporidium infection: The CD4 count of the patients with
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Cryptosporidium infection was done to know the actual immune status of these patients. It was found that
Cryptosporidium infection was common in patients with CD4 counts < 100 cells/pl (Table 13).

Table 12: Association of CD4 counts with Cryptosporidium infection

CD4 counts/ul | HIV (n=100) Number of Cryptosporidium infection (n=17)

0-50 9 (9.0%) 6 (35.3%)

51-100 22 (22.0%) 6 (35.3%)

101-150 22 (22.0%) 2 (11.8%)

150-200 15(15.0%) -

201-250 15 (15.0%) 1(5.8%)

>250 17(17.0%) 2 (11.8%)

Inference Patients with CD4<100/ul are 6.09 times more likely to have Cryptosporidium infection
with P=0.002*%*

Discussion

A serious issue for HIV patients is intestinal
parasite infections. Sadraei et al. (2005) [25]
conducted a study on diarrhea, CD4+ cell counts
and opportunistic protozoa in Indian HIV-infected
patients. Results showed that, Low CD4 counts
decrease immunity, and intestinal parasite
infections frequently because diarrhoea that causes
considerable weight loss and cachexia. 90% of
AIDS patients in developing nations experience
diarrhoea. Similar study done by Kumar et al.
(2002) [26] on Intestinal parasitic infection in HIV
infected patients with diarrhoea in Chennai and
Wiwanitkit V (2001) [27] on Intestinal parasitic
infections in Thai HIV-infected patients with
different immunity status revealed that diarrhea and
Cryptosporidium species are frequently linked in
HIV patients.

Because the condition is self-limiting, failing to
detect cryptosporidiosis in immunocompetent
patients with diarrhoea seldom has a negative
impact. Eisenberg et al. (2001) reported that despite
the fact that there is no widely accepted treatment
for cryptosporidium, the detection of the condition
is crucial in immunocompromised individuals since
it may interfere with therapeutical treatments [28].

Keeping this view, we studied 100 HIV positive
patients and 50 non HIV patients, which were taken
as control. Out of 100 HIV patients 56 had diarrhea
and 44 did not have diarrhea. Out of 56 patients, 22
had acute diarrhea and 34 had chronic diarrhea .Out
of 50 controls no one had diarrhea. In the present
study both HIV and non HIV (70%) patients
recruited were in the age group of < 20years to
maximum 75 years with a male preponderance
(HIV 73 % & non HIV 60 %). The samples were
age matched with P=0.485 & sex matched with P=
0.796. Similar result was observed by Aggarwal et
al. (2005) [29].

The clinical profile of HIV patients included fever
(58%), diarrhea (56%), generalised weakness
(62%), weight loss (42%), cough (39%), oral thrush
(24%), nausea (15%), vomiting (13%), abdominal
cramps (12%), and CNS manifestations (12%),

generalised lymphadenopathy (12%) Out of 56
HIV patients with diarrhea, 22 had acute diarrhea,
(<14 days duration) and 34 had chronic diarrhea
(>14 days duration).The results of the clinical
profile of our patients were matched with the
observations of various other studies too [30,31].
Among non HIV patients diarrhea was not found
.These patients were mostly suffering from fever
(60%), vomitting (20%), abdominal cramps (8%),
generalised weakness (36%), cough (42%) and
nausea (14%).

The main cause of diarrhea is the intestinal
parasitic infestations in patients who have low
immune status, so, the immune status of these
patients were evaluated by their Absolute
Lymphocyte Count (ALC). A study published by
Kimani et al. (2003) states that according to the
antiretroviral guidelines of WHO- 2002, Total
Lymphocyte Count (TLC) of 1200 cells/ cumm and
below can be used to initiate antiretroviral therapy
but it is not validated in resource poor settings32.
Mabhajan et al. (2004) also states that, as the cost of
CD4 count test is highly expensive, it has been the
major obstacle in administration of HAART [33].

According to two different studies by Jacobson et
al. (2003) and Mwamburi et al. (2005) within the
first two years of HAART, a change in the
direction of TLC appears to be a strong marker for
concurrent change in CD4 count, and ALC or TLC
could have clinical utility as a basis for figuring out
when HIV patients should start HAART in places
where CD4 count assays are unavailable. [34, 35]
Numerous other research have revealed that CD4
counts and ALC may not correlate well, Akanmu et
al. 2001 suggested that ALC may not be a perfect
substitute for CD4 as an immune reaction to
therapy monitor [36]. However the main barrier to
administering HAART is now the high expense of
CD4 count testing according to Mahajan et al
(2004) [33].

Because to the high cost of CD4 counts, we used
ALC in our study to assess the patients'
immunological state. Only patients with positive
cryptosporidium tests had CD4 counts performed.
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Some patients' medical records were consulted to
determine their CD4 numbers. In the present study
67/100(67%) HIV patients had ALC <1500
cells/uL and 38% non HIV patients had ALC >
2000 cells/uL. which showed that ALC of < 1500
cells/uL is significantly associated with HIV
infection than non HIV patients with P<0.001.

During the study, three stool samples from each
patients were collected on consecutive days and
these were screened for the presence of
Cryptosporidium by wet mount, modified ZN
staining and formalin ether concentration methods.
Intestinal parasites were encountered in 33 (33%)
HIV  patients of whom 13 (13%) had
Cryptosporidium infection followed by Isospora
belli 4% Ascaris lumbricoides 4%, Entamoeba
histolytica 3%, Ancylostoma duodenale 2%,
Trichuris trichuira 1%, Enterobius vermicularis1%,
Cyclospora cayetanensis 1%.

In non HIV group 13 out of 50 patients i.e. 26 %
patients had intestinal parasites mainly comprising
of Ascaris lumbricoides 12%, Ancylostoma
duodenale 8%  Trichuris  trichuira  6%.
Cryptosporidium, Cyclospora cayetanensis
Entamoeba histolytica, Enterobius vermicularis and
Isospora belli were not detected in the patients who
were not infected with HIV. These results might be
because of the small sample size or it may be,
because these parasites cause self-limiting diarrhea
in immune-competent patients, they must would
not have pursued medical advice.

Our study showed significant number of
cryptosporidium infection in HIV patients than in
non HIV patients with P < 0.003. Different studies
have reported 10.8 to 51.42% prevalence of
cryptosporidium in various parts of our country
[26,29, 37, 38, 39].

Present study correlates with the findings of
Aggarwal et al. (2005) [29] and the other similar
study done by Mohandas et al (2002)37. In the
present study, there was no significant difference in
the correlation of Cryptosporidium infection with
age and sex. Similar findings were observed in
other studies [40].

The clinical profile of patients with
Cryptosporidium  infection included diarrhea
(76.5%) generalized weakness (76.5%), weight loss
(52.9%), abdominal cramps (29.4%), vomiting
(23.5%), nausea (17.6%) and fever (11.8%). Out of
13 patients with diarrhea 6 had acute diarrhea and 7
had chronic diarrhea. A study done by Awole et al.
(2003) [41] showed that among the 192 HIV
infected patients 54 (28.1%) and 45(23.4%) of
them had chronic and acute diarrhea respectively.
The prevalence of intestinal parasites were
28(51.9%) in patients with chronic and 17(37.8%)
in those acute with diarrhea. C. parvum, I. belli,
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and C. catyenesis oocyst were detected only in HIV
infected patients with chronic diarrhea. Our clinical
profile of the patients also matched with the various
other studies, [26 ,42, 43].

It was found that Cryptosporidium oocysts were
maximum in stool samples mixed with mucus
(53.0%) than in watery (35.3%) and semisolid
(11.7%) kind of stools. Similar correlations were
also observed in the studies done by Eisenberg et
al. (2001) [28] and Chen et al. (1992) [43].

In this study, different methods of detection of
Cryptosporidium in stool samples was also
evaluated by microscopy - wet mount, modified ZN
staining, formalin ether concentration technique
methods.

Our observations were similar of various other
studies. Claudio Viera Silva et. al, 2003 — 3/52
cases were detected positive by modified ZN
staining and ELISA, 4 out of 52 only by ELISA
and 45 out of 542 were negative by both methods
[28]. Wet mount, Modified ZN staining and ELISA
method was used for staining by Tejashree et al.
2017 [44] whereas Direct wet mount, modified Z-N
and Giemsa stain techniques was used by other
different researchers [45-48].

Due to the emergence of Cryptosporidium infection
as an opportunistic illness in HIV patients with low
immunity state, we first assessed these patients'
immunological status using ALC and then CD4
counts. Outside of the hospital, in a private lab,
CD4 counts were performed. 12 cases of
cryptosporidiosis were detected ALC< 1000
cells/uL, 4 cases with ALC 1001-1500 cells/pL, 1
case with ALC 1501- 2000 cells/uL was observed.
Thus, in the present study patients with ALC< 1000
cells/uL were 6.24 times more likely to have
cryptosporidium infection with P=0.002.

Conclusions

Due to their reduced immunity, people with
HIV/AIDS are more susceptible to infections,
particularly opportunistic intracellular parasites that
target the small intestine and have dire prognoses.
In AIDS patients, parasites can cause protracted,
potentially fatal diarrhoea. Early detection of these
opportunistic parasites will allow the practitioner to
treat the patient effectively and prevent the patient's
mortality from rising. Coccidia made up the
majority of the protozoan parasites discovered in
HIV patients, which were more prevalent than
helminths. The most prevalent parasite found was
Cryptosporidium parvum. Diarrhea, especially
chronic diarrhea, was more severe in HIV-infected
people with decreased CD4 counts and immunity.
Lower immune status individuals frequently had
parasites. C. parvum was found in people with a
variety of immunological conditions, including
those who weren't diarrhoeic, but the infection
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incidence was highest in people with CD4 counts
between 100 - 200 cells/mm3. In this work, a
number of intestinal parasites were successfully
identified in HIV patients using straightforward
techniques, including wet mounts and modified
acid-fast staining. The formalin ether concentration
process improved the sensitivity of detection.
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