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ABSTRACT

Introduction:

Parasitic diseases remain a significant cause ofbidity and mortality
worldwide. Conditions such as HIV/AIDS, the use @hmunosuppressive
medications, blood cancers, and other chronicsiee increase patients' vulnerability
to opportunistic infections. In a rising numberiofmunocompromised individuals,
including transplant recipients and those undegyommunosuppressive therapies,
chronic diarrhoea is becoming more prevalent. Emgrgathogens such as Coccidia
and Microsporidia play a crucial role in exacenbgtthis problem. This study aimed

to investigate opportunistic intestinal parasiteBimunocompromised patients.

Objectives:

1. To identify various Parasitic Opportunistic Infests (OIs) in

immunocompromised patients/HIV patients.

2. To co-relate the Ol with patient’s clinical mantfasons.

3. To co-relate Ols with other laboratory parametdrshe patients (complete
blood picture), CD4 count, Erythrocytic Sedimerdatirate (ESR), CD4

count, C-Reactive protein, D-dimer, and radiolobingestigations etc).

Materials and Methods:

In this study total of 150 patients attending AR®ncology, Haemato-
oncology departments of KLE'S Dr Prabhakar Kore pitad and MRC, Belagavi

were included.



Stool samples from study group are processed fremog of January 2023 to
December 2023. The samples were processed in Degartof Microbiology,
Jawaharlal Nehru Medical college, Belagavi. Wet mopreparation, faecal smear

and concentrated smears were made, followed byfMddZN stain with 1% KHSO..

Results:

Among the 150 stool samples collected 9 were frortiepts on
chemotherapy, 141 were from patients attending ARMe prevalence is 5.3%

(8/150) the common parasite isolated being is @gmridium.

Conclusion:

Among the 150 samples screened majority of pattitip were females than
males and the age group is 41-50. Of the 150 sangueeened 8 were positive for
oocysts of Cryptosporidium seen in a total of 3j38tients with diarrhea and 66% of
patients with CD4 count <200cells/uL. This impli¢sat the most common
opportunistic parasitic intestinal parasite amadmg study group is Cryptosporidium

with prevalence of 5.3%.

Key words: HIV, Immunocompromised patients, opportunistic &titgal parasites,

Diarrhea, Cryptosporidium.
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I ntroduction

INTRODUCTION

Parasitic illnesses persist as a substantial sairitimess and death globally,
affecting individuals regardless of their immunatss. Roughly 340 parasite species
have the potential to infect humans, with the oflkhe estimated 3 billion current
infections concentrated in developing regions. Agidhese, enteric protozoan
parasites stand out as the primary cause of méykadid mortality, posing ongoing

challengest”

Conditions like HIV/AIDS, use of immune-suppressimgdications, blood
cancers, and various chronic illnesses elevate stmceptibility of patients to
opportunistic infections. While there have beemisicgant advancements in clinical
outcomes for immunocompromised individuals, largealyributed to widespread
antiretroviral therapy (ART) and other medical Wtbaoughs, diarrheal ailments
persist as a common issue among HIV/AIDS patiehiss problem is expected to
become more prominent among an expanding populatidmmunocompromised
individuals, including those undergoing hematopoiahd solid organ transplants, as
well as immunosuppressive therapies. Chronic diahin these individuals can be
caused by various microorganisms, with emergingodppistic pathogens like

coccidia and Microsporidia playing significant refé¢

Diarrhoea poses a common challenge for patients wgakened immune
systems. The range of potential causes differsfggntly from those with normal
immune function, with opportunistic pathogens bejparticularly prevalent. It's
crucial for accurate diagnosis and treatment tel@aeomprehensive understanding

of the various factors that can contribute to ¢iaea in this patient populatiéﬂ.
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This review examines the primary diarrhoea causechmunocompromised
patients, spanning infectious and non-infectiougjis, using HIV infection for
understanding similar conditions of immune suppogssit also addresses specific
scenarios such as diarrhoea following organ or steth transplantation, drug-
induced diarrhoea from immunosuppressive medicatiamd diarrhoea in inborn

immunodeficiency syndrome$)

Gastrointestinal opportunistic infections are mooenmonly seen in severe
form immunocompromised (e.g. PLHIV, haematologiagaklignancies, organ
transplant etc.). in them compared to healthy iildial significant mortality and
morbidity is seen. Impaired mucosal immune systenesponsible for disease due to
enteric pathogens likeaBnonella spp,Shigella spp,Campylobacter, Mycobacterium
tuberculosis, nontuberculous mycobacterium, etc.,® Parasites, that doesn't cause
infection in healthy individuals includeCryptosporidium spp, Isospora belli,

Cyclospora cayetanensis.

In developing countries like India, these infecticre common because of
low level of sanitation and hygiene, consumptioncohtaminated food and water,

open defecation or open disposdl.

Present statistics shows more than quarter of ptipnl have chronic
infections to these parasites unlike in developaahtries where less mortality and
morbidity seen. Diarrhoea is most commonly seeflDS patients with distribution

in developing countries with 90%, compared to depet! countries at 30-60%%)

Antiretroviral therapy (ART) boosts the immunity @eople living with HIV

(PLHIV). Additionally, use of chemoprophylaxis cdwlp in combating intestinal
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parasites, thereby reducing their prevalence. Ablhiactive antiretroviral therapy
(HAART) becomes more widely available, there haeerbnotable changes in the
morbidity and mortality patterns among PLHI®. This is evidenced by a decrease
in opportunistic infections, including those caubgdntestinal parasites. Despite the
presence of ART, studies indicate a persistentlyh hprevalence of intestinal
parasitic infections among individuals with low C#ll counts’® Early and
accurate diagnosis is crucial as many of thesetiofes respond well to appropriate
medication. Therefore, our objective was to ingse the occurrence of
opportunistic intestinal parasitic infections amoRiHIV attending ART of
Dr Prabhakar Kore Hospital and MRC, Belagavi, exang their correlation with
CD4+ cell counts and their association with diaedn@nd also patients attending

oncology and haemato-Oncology.
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OBJECTIVES

. To identify various Parasitic Opportunistic Infects (OIs) in

immunocompromised patients/HIV patients.

. To co-relate the Ol with patient’s clinical manif&sons.

. To co-relate Ols with other laboratory parametdrshe patients (complete
blood picture), CD4 count, Erythrocytic Sedimerdatirate (ESR), CD4

count, C-Reactive protein, D-dimer, and radiolobingestigations etc).
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Review Of Literature

REVIEW OF LITERATURE

Intestinal parasites, helminths and protozoa speai® of major health threat
especially among immunocompromised patients. Agogroto statistics it is
estimated that around 3.5 billion people are i@ddby these infections worldwide

they are leading cause of mortality and morbiditgiich patients
Definition Immunocompromised status:

Patients with weakened immune system due to fewhodnic diseases or
iatrogenic suppression are termedlasnunocompromised patients. The patients
include people with HIV infection, on chemotherapj cancer, patients on

immunosuppressive agents following an organ tramstc. %

In such cases microorganisms take advantage ¢fostsmmune system with
an altered microbiota. Opportunistic infections cause variability in pattern and
extent of infection because of different pathog@hsir exposure, virulence factors)
especially for parasites. Difference and level wimunosuppression because of

underlying condition also play a role for morbidit}¥

Opportunistic infections (Ol):

Opportunistic Infections (Ols): These are the infections seen as the micro-
organisms that usually do not cause a disease;aduses when the body's immune
system is lowered and are represented by unusigaitions by common organisms

causing morbidity*?
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Ols are described in epidemiological surveys inytaiion with a congenital
or acquired lowered immune system. Pre-definedsifieations of Ol are not

adopted in clinical trials of chemotherapeutic ag&f

HIV infection, steroids, immunosuppressive agentsl dransplantations
causes deficient cell-mediated immunity. Relativeutdopenia is observed in patient

undergoing treatment for tumours in first 1-7 dgys.

Diarrhea is a condition in which the passage oB3>¢pisodes loose or liquid
stools per day. It is themost common manifestation seebecause of
immunocompromising states. The etiology of causatbrganisms differs from
patients having normal immune status. The gastresiimal tract plays a role in
causing diarrhea with patients infected with Hi¥Compared to healthy hosts these
infectious diseases are commonly seen in indivElwaith immunocompromised
state causing morbidity and mortality. Impaired omsal immune system causes

variety of Enteric infectiong®®

Types of pathogens involved:

The mostcommon organisms causing diarrhea in Immunocompromised
HIV patients areSalmonella spp, Cl. difficile, M. tuberculosis, non-tuberculous
mycobacterium, fungi and parasites. Parasites mgusarrhea in healthy individuals
are Giardia lamblia, E. histolytica, B. hominis, and S stercoralis. Parasites not
causing disease in healthy individuals incl@tgptosporidium spp, Isospora belli,

Cyclospora cayetanensis. 4
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Among these several organisms causing Diarrhoea, itfiportant and

threatening pathogens include coccidian parasitdgviicrosporidig*®

Epidemioloqy:

The prevalence and distribution of opportunistic intestinal parasitic
infections in immunocompromised populations vargely across different regions
and demographic groups worldwide. Several factorgribute to these variations,
including socioeconomic status, access to heakhcaanitation practices, and
prevalence of underlying immunocompromising cowdisi such as HIV/AIDS or

organ transplantatiof”

HIV/AIDS Epidemic: Historically, opportunistic intestinal parasititfections have
been closely associated with the HIV/AIDS epiderilicere were about 39.0 million

PLHIV at the end of 2022, 2f30f whom are in the WHO African Regioh®

In regions with high HIV prevalence, such as sub&ban Africa, parts of
Asia, and certain areas of Latin America, the bordé¢ opportunistic intestinal
parasites is particularly significant. Protozoanragées like Cryptosporidium,

Isospora, andMicrosporidia are common culprits in these populatidifé.

A study was done in 2013 among patients of HIV/AIESm Peoples
College of Medical Sciences and Research Centregp@h Results showed
maximum Isospora belli infection (n=27; 35%) and the study concluded titnat
presence of intestinal parasitic infections wasesing with improvement in CD4

cell count.*®
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A retrospective study among HIV patients of Gurubfad Singh Hospital,
Jamnagar, during 2009 to 2010 determine intestPaasites in patients with
HIV/AIDS by microscopically examining using wet nmdupreparations and stained

smears. The results identified parasites suc@rgstosporidium (135),

Isospora belli (42), Cyclospora (12), Microspora (02), Entamoeba histolytica (49),
Hookworm (34). The conclusion was that the intedtiparasites were more in

chronic diarrhoea than in acute diarrhoea in Wadteatia®®

Organ Transplantation: Patients who have undergone organ transplantatien
also at increased risk of opportunistic infectiahge to the immunosuppressive
medications they must take to prevent organ rajectiThis population may
experience infections with parasites li&ongyloides stercoralis, which can cause

severe disseminated disease in immunocompromisiaddnals.®?

Chemotherapy and Immunosuppressive (IS) Therapies. Cancer patients

undergoing chemotherapy and individuals receivimgnunosuppressive therapies
for autoimmune diseases or after organ transplantatre also susceptible to
opportunistic intestinal parasites. The risk vadepending on the type and duration

of immunosuppressiofY

A study with control group was done between 201@ 2618 among both
patient group and controls consisting of 100 pgudicts in each group, in patients
with ca. stomach for these parasites. The resttwad 14% of the ca. stomach, and
in 2% of the controls along with identification Bfastocystis species in 11%, and

most of the patients who were positive for parasitad diarrhoea. The study stated
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that it is important to screen patients with cansich if they mention the complaint

of diarrhoea, for intestinal parasit&s

Geographic Distribution: Distribution of opportunistic intestinal parasitas
influenced by geographic factors such as climatejrenmental conditions, and
sanitation standards. For example, parasitic irdestlike Cyclospora cayetanensis
and Giardia lamblia are more prevalent in regions with poor sanitatemd

contaminated water sourc&s)

Urban vs. Rural: Disparities in healthcare access and infrastrecannong different
areas can also affect prevalence of opportunistiestinal parasites. Rural
populations may be at higher risk due to limiteddesms to clean water, proper

sanitation facilities, and healthcare servicegiiagnosis and treatmefft?

Seasonal Variation: Some opportunistic parasites exhibit seasonahtian in their
prevalence, with transmission rates peaking dudegain times of the year. For
example,Cryptosporidium infections are more common in warmer months when
outdoor activities increase, leading to greaterosype to contaminated water

sources®®

Demographic Factors: Certain demographic groups may be disproportidyate
affected by opportunistic intestinal parasitic stfens. For instance, children, the
elderly, and individuals with underlying malnutoiti or other coexisting infections

may be at higher risk of severe complications fthese infection&®

Overall, while opportunistic intestinal parasiticnféctions affect
immunocompromised populations worldwide, the preweé and distribution

patterns are complex and multifactorial. Undersitamdhese variations is crucial for
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implementing targeted prevention, screening, aedttnent strategies to reduce the

burden of these infections in vulnerable populai&?

Coccidian parasites are unicellular protozoans rgghg to Phylum
Apicomplexa. Members of this phyla live intracellularly andrts an apical complex

with which it penetrates the host cells, hencetidet! in Apicomplexd?®

The infections due to intestinal parasites are conmiynseen in developing
countries, in places of poor sanitation and witlhygienic practices especially in

children and elderly and in immunosuppressed pisti€én

Routes of transmission:

Opportunistic intestinal parasites are typicdalgnsmitted through various
routes, with consumption of contaminated food armdewbeing one of the primary

modes of transmission.

Consumption of contaminated food and water: This is a common route of
transmission for many opportunistic intestinal g#es. Parasite cysts, oocysts, or
eggs can contaminate food or water sources thrdagbal contamination from
infected individuals or animals. For example, pro@ like Cryptosporidium and
Giardia can form environmentally resistant cystattBurvive in water sources,

allowing transmission through ingestion of contaatél water™®

Exposure to Infected Soil: Certain parasites have environmental stages in lifee
cycles that can persist in soil, increasing th& n$ transmission through direct
contact with contaminated soil. Helminths lik&rongyloides stercoralis and
hookworms have larvae that can penetrate the gkam gontact with contaminated

soil, leading to infection. Individuals, particularin rural or agricultural settings,
Page 10
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may acquire these infections through activitieg Malking barefoot or working in

fields where soil contamination is preval&tt,

Direct Contact with Infected Individuals or Their Faces: Direct contact with

infected individuals or their faeces can also ftt# transmission of opportunistic
intestinal parasites. This can occur through poggidne practices, inadequate
sanitation facilities, or close personal contadhvimfected individuals. For example,
person-to-person transmission is a common rout@doasites likeEnterocytozoon

bieneusi, which causes microsporidiosis, particularly iritiegs such as daycare
centers, nursing homes, and institutions whereviddals are in close proximity to

one anothef®?

Fomite Transmission: In addition to direct contact with infected indiuvials,

transmission can occur indirectly through fomitestaminated with parasite eggs,
cysts, or oocysts. Fomites can include contaminstiefdces, objects, or utensils that
come into contact with infected faeces. Withoutpgmohygiene practices, individuals
may inadvertently ingest parasite stages presewgbontaminated fomites, leading to

infection®®

Understanding these transmission routes is esbefuia implementing
effective prevention strategies, which may includgroved sanitation practices,
access to clean water sources, proper food hygreasures, promotion of personal
hygiene, and education on avoiding high-risk betward or environments that

increase the likelihood of exposure to opportuaistiestinal parasites.
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These parasites reproduce sexually in the intdstipighelium and infection
is transmitted through orofecal contamination afd@r water with oocysts. Among
the coccidian parasites Cryptosporidiosis is conlyn@een and is an emerging

infection in the world®*
Life cycle of Cryptosporidium spp:

The ingested oocysts pass through gastric pH atild $e small intestine
excyst and release into sporozoites. These spoeszimivade mucosal brush border
and divides to growing stage trophozoites. Similarother parasites of phyla
Apicomplexa they have both sexual and asexuatlitde, through which oocysts are

released in faecé®)

The parasite settles in extra cytoplasmic layer engpoes asexual or
schizogony reproduction and produces 8 merozaitéddront®® These merozoites
enter the other intestinal cells and causes damaigéis stage it undergoes two
lifecycles: asexual stage (production of oocyst) aexual stage (type Il meront)

which differentiates to micro and macrogametocgies form a zygote.

Oocyst with 4 sporozoites are formed through spamggand through

formation of thick wall and are released into eaniment through face§®

This infection is most commonly seen in developowyntries because of
lack of basic drinking water and sanitation unlike industrialized countries.
Outbreaks can be seen with contaminated water mugh swimming pools.
Although, there are many species present two anttoerg C. parvum andC. canis

are found commonly in humartd”
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Cryptosporidium spp.
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Pathogenesis of Coccidian parasites:

The diarrhoea seen in immunocompetent patientssiglly self-limiting.

Infection can be seen in severe bouts in patiehtsse immune system is weakened.

The parasite is known to cause disruption of imebepithelial border, secretion of

electrolytes thus causing diarrhea. In HIV/AIDSigats chronic form of infection is

seen causing mortality. Fever, malabsorption avallyscommon, but rare forms of

biliary tract diseases can occur.

So, it is considered as a matte

immunocompromised patienf&?

r of threat to tiieatpatients, especially the
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Clinical manifestations:

Opportunistic intestinal parasitic infections caamfest with a range aigns
and symptoms in immunocompromised patients. While the presé@matan differ

based on the parasite involved and amount of iisfiecsymptoms often includé”

Diarrhea: Chronic or persistent diarrhea is a hallmark symptof many
opportunistic intestinal parasitic infections. Tdiarrhea may be watery, voluminous,
and sometimes contain blood or mucus. It can leadehydration and electrolyte

imbalances if not managed prompff)’

Abdominal Pain: Patients may experience abdominal cramping, difmonor pain,
often localized to the lower abdomen. The pain lwarntermittent vs persistent and
can differ based on the extent of inflammationrdéstine or damage caused by the

parasites*?

Weight Loss: Unintentional weight loss is a common consequeotehronic
diarrhea and malabsorption associated with oppistian intestinal parasitic
infections. The parasites may interfere with nutri@absorption in the intestines,

leading to malnutrition and weight loss over tiff&.

Malabsorption: Malabsorption syndrome can develop due to damagehé
intestinal mucosa caused by parasitic infectionis Tdan result in deficiencies of
essential nutrients, vitamins, and minerals, le;adim symptoms such as fatigue,

weakness, anemia, and impaired immune functfon.
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Gastrointestinal Distur bances: In addition to diarrhea and abdominal pain, pasien
may experience other gastrointestinal disturbansesh as nausea, vomiting,
bloating, flatulence, and dyspepsia. These symptoars contribute to overall

discomfort and negatively impact quality of lifé?)

Systemic Symptoms: In severe cases or with disseminated infectipatients may
present with fever, night sweats, and fatigue. €hesymptoms can indicate
widespread dissemination of the parasites beyoady#istrointestinal tract and may

require urgent medical attention.

Extra-intestinal Manifestations: Some opportunistic intestinal parasites have the
potential to cause extra-intestinal manifestatioaffecting organs outside the
gastrointestinal tract. For example, dissemin&edngyloides stercoralis infection
can lead to pulmonary symptoms, sepsis, or meisngiparticularly in

immunocompromised individual$?

Chronic  Course: Opportunistic  intestinal  parasitic  infections in
immunocompromised patients often have a chronicradapsing course, with
symptoms persisting for weeks to months if lefreated. This chronicity can further

exacerbate nutritional deficiencies and comprortiiggpatient's overall health status.

(43)

It's necessary to understand the clinical presentat immunocompromised
patients because of opportunistic intestinal infect by parasites can be nonspecific
and overlap with other gastrointestinal conditioos opportunistic infections.
Therefore, a high index of suspicion, appropriat&tony and investigations are

essential for accurate diagnosis and timely manageof these infections.
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L aboratory diagnosis of Coccidian par asites:

Various diagnostic techniques are employed to identify opportunistic
intestinal parasites in immunocompromised patieeésh with its advantages and

limitations. Here's a review of these diagnosti¢huds:

Stool Microscopy: Microscopic examination of st@almples remains one of
the most widely used methods for diagnosing inmtestiparasitic infections.
Techniques such as direct wet mount, concentratiethods (e.g., sedimentation,
flotation), and staining (e.g., iodine, trichromae employed to visualize parasite
cysts, oocysts, eggs, or larvae. Stool microscepyarticularly useful for detecting
protozoan parasites like Cryptosporidium, Giardiad Entamoeba histolytica, as

well as helminth eggs and larv48.

Antigen Detection Assays: Antigen detection assays utilize specific antilesdio

detect parasite antigens in stool samples. Enzynmeunoassays (EIAs) and rapid
diagnostic tests (RDTs) are commonly used antiggaation methods for detecting
protozoan parasites such as Giardia and Cryptaipori These assays offer rapid
results and are often more sensitive than micrgsceppecially in cases of low

parasite burden or intermittent sheddifdg).

Molecular Methods (PCR): Polymerase chain reaction (PCR) and other nucleic
acid amplification techniques are highly sensitivel specific methods for detecting
parasitic DNA or RNA in stool samples. PCR assays target specific genetic
markers unique to individual parasite specieswallg for accurate identification

and differentiation. PCR is particularly valuabler fdetecting parasites with low
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shedding rates, such as Cryptosporidium, Cyclospord microsporidia, as well as

for confirming species identification in cases akeu infections“®

Serological Tests: Serological tests measure the presence of speaiiibodies

against parasitic antigens in serum or other bddid. While serology is not
commonly used for diagnosing intestinal parasitescdy, it can be valuable for
detecting systemic or disseminated infections, i@dgrly in cases where stool
microscopy or antigen detection assays are negatiieonclusive. Serological tests
are available for certain parasites liggongyloides stercoralis, which may cause

extra-intestinal manifestations in immunocompromipatients.

Histopathology: Invasive procedures such as endoscopy or biopgybmaequired

to obtain tissue samples for histopathological eration.

Histopathology allows for direct visualization ofamasites within the
intestinal mucosa or other tissues and can provadeable diagnostic information,
especially in cases of invasive protozoan or henmninfections. Special stains

(e.g., PAS) may be used to enhance parasite \Zstialn in tissue sections.
Diagnostic Advances.

Molecular Diagnostics: The development of molecular diagnostic techniggash
as PCR assays targeting specific parasite genssinfiroved the sensitivity and
specificity of parasite detection, particularly flow-burden infections and species

identification.“”

Point-of-Care Testing: Advances in point-of-care testing technologiesehemabled

rapid and accurate diagnosis of intestinal paragitiections at the bedside or in
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resource-limited settings, facilitating timely iation of treatment and reducing the

risk of complication$*®

Each Laboratory investigation has its plus pointsl #imitations, and the
choice of test includes as the suspected paraditécal presentation, patient's
immune status, availability of laboratory resourcemnd cost-effectiveness.
Combining multiple diagnostic approaches, suchtasl snicroscopy with antigen
detection assays or PCR, can improve the sengitasitd accuracy of parasite

detection in immunocompromised patients with opjogtic intestinal infections.
Treatment:

The treatment of opportunistic intestinal parasitic infectionsn i
immunocompromised individuals involves a multifambt approach aimed at

eliminating the parasites, managing symptoms, prawg complications, and

addressing underlying immune deficiencies. Her@lseussion of the recommended

treatment approaches:
Antimicrobial Therapy/Anti-parasitic Medications:

Protozoan Infections: Anti-parasitic medications are typically used treat

protozoan infections such as Cryptosporidium, GardCyclospora, and
microsporidia. Drugs like nitazoxanide, metronidazdinidazole, and albendazole
are commonly prescribed, depending on the spepdiasite and its susceptibility

profile. “9)

Helminthic Infections. Helminthic infections likeStrongyloides stercoralis and

other soil-transmitted helminths may require treaitrwith anthelmintic medications
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such as ivermectin, albendazole, or mebendazole.cdses of disseminated
strongyloidiasis or hyper infection syndrome, pnged courses of treatment may be

necessary to eradicate the parasite.
Supportive Care:

Fluid and Electrolyte Management: Managing dehydration and electrolyte
imbalances resulting from diarrhea is essentialS@RIV fluids may be needed for

electrolyte imbalance.

Nutritional Support: Malnutrition and weight loss are common complicas of
chronic intestinal parasitic infections. Nutritidngupplementation and dietary
counseling may be necessary to address deficieranies support the patient's

nutritional status®”

M anagement of Underlying | mmune Deficiencies:

Antiretroviral Therapy (ART): In HIV/AIDS patients, initiating or optimizing
antiretroviral therapy is crucial for restoring imane function and reducing the risk
of opportunistic infections, including intestinanasites. ART can improve CD4 cell

counts and decrease viral load, thereby enhandsgimmunity.

Immunosuppression Adjustment: For patients receiving immunosuppressive
therapies for conditions such as organ transplantabr autoimmune diseases,
adjustments to immunosuppressive regimens may bessary to balance the risks
of infection and rejection. Close monitoring of imne function and medication

levels is essential to prevent opportunistic irifes®"
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Treatment | nnovations:

Novel Therapeutics: Research into novel anti-parasitic drugs and fieric targets
has led to the discovery of new treatment optien®pportunistic intestinal parasitic
infections, including compounds with improved edity, safety profiles, and

resistance profiles.

Drug Combination Therapies: Investigating the use of combination therapies
involving multiple anti-parasitic drugs or adjun&iagents has shown promise in
overcoming drug resistance, enhancing treatmerdae#f, and reducing the risk of

treatment failure or recurrence.

One Health Approach: implementing one health approach which includéshate
perspectives is critical for understanding the clexgpidemiology of opportunistic
intestinal parasitic infections and developing $iidi strategies for disease control

and preventior®?

By addressing these advancements and challengaggthinterdisciplinary
research, collaboration, and innovation, we canrave our understanding of
opportunistic intestinal parasitic infections arelielop ample enough strategies for
investigations, cure and prevention, thus decrgabimrden of disease on affected

Individuals.

Prevention of | nfection:

Infection Control Measures: Implementing infection control measures to prevent
transmission of parasites to other individuals figical, especially in healthcare

settings and institutions where susceptible indigld may be at increased risk of
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exposure. This may include isolation precautionanch hygiene practices, and

environmental sanitatiof?>

Health Education: Providing education to patients and caregiversualproper
hygiene practices, safe food and water consump@o, strategies to minimize
exposure to parasites can help prevent reinfecama transmission within

communities.

Follow-up and M onitoring:

Clinical Monitoring: Close clinical monitoring of patients during andtea
treatment is essential to assess treatment respoesaution of symptoms, and
potential recurrence of infection. Follow-up st@{aminations or other diagnostic

tests may be indicated to confirm parasite cleaanc

Immune Status Monitoring: Regular monitoring of immune function, such as CD4
cell counts in HIV/AIDS patients or immunosuppressimedication levels in
transplant recipients, is important to ensure ogkirmanagement of underlying

immune deficiencies and prevent opportunistic itifes ®

By integrating these treatment approaches, hea#hgaroviders can
effectively manage  opportunistic  intestinal  paifasit infections in
immunocompromised individuals, minimize complicagp and improve patient
outcomes. Tailoring treatment plans to the spepdirasite, host immune status, and

clinical presentation is essential for optimal ngeraent of these infections.

Opportunistic intestinal parasitic infections in nmnocompromised

individuals can cause complications that can leachdrtality and morbidity. Here's

Page 21



Review Of Literature

an overview of potential complications associatdth ihese infections and their

impact on prognosis:

1. Dehydration and Electrolyte Imbalances
2. Malnutrition and Weight Loss
3. Chronic Diarrhea and Gastrointestinal Disturbances

4. Dissemination of Parasites to Other Organs

Prognosis for affected individuals depends on wexitactors, including the
underlying immune status, the severity of infectitimely intervention, and the
presence of comorbidities. In IC patients, suclPldlV or undergoing IS therapy,
the prognosis may be poorer due to the increas&dficomplications and reduced
ability to mount an effective immune response agjaihe parasites. However, with
timely diagnosis, appropriate treatment, and supgorcare, many opportunistic
intestinal parasitic infections can be effectivatanaged, and the prognosis can be
improved. Close monitoring of patients, follow-wgmd usage of treatment regimens
are essential for outcomes and preventing advdfset® in immunocompromised

individuals with these infectior&>

Preventive measure is important in reducing thé& mé opportunistic
intestinal parasitic infections in immunocomprondiseatients. Here's why they're

essential:

=

Good Hygiene Practices
2. Safe Food and Water Consumption
3. Environmental Sanitation

4. Infection Control Protocols
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5. Health Education and Awareness

By implementing these preventive measures, heakhpeoviders can help
reduce the risk of opportunistic infections in I&tipnts, enhance patient safety, and
improve overall health outcomes. Preventive stiateghould be tailored to the
specific needs and risk factors of individual patise with a focus on promoting
behaviors and practices that minimize the risk)gfosure to parasites and prevent

the spread of infection within healthcare facit@nd communitie§®

Recent advancements in the field of opportunistitestinal parasitic
infections have focused on improving diagnosisattreent, and prevention strategies,
while also addressing emerging challenges. Herstsranary of these advancements

and areas for future research:

A study was conducted in Nehru Hospital attachedthte PGIMER,
Chandigarh, among 120 PLHIV to assess the presehdetestinal infections in
PLHIV. A total of 186 stool samples were collectadd the results showed 36
patients were found to harbor an intestinal pagasit which, Cryptosporidium
(10.8%), G.lamblia (8.3%) then equal detection @yclospora cayetanensis and
Blastocystis hominis (3.3%). Out of all these 3@guds, 27 had diarrhea. The study
concludes that investigating for parasites in PLHIWphasizing treating doctors

regarding the presence of these parasites amorspéific populationS.”

In another study conducted in AIIMS, New Delhi melate the relation for
parasites and CD4 count in patients on retrovhliatapy says that the existence of

intestinal parasites was found to be 32%. In thislys conducted, among the 400
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patients (200 cases+200 controls) 132 patients foared to have intestinal parasitic

infection. ®®

A conducted to see the co-relation between theaseopy of stool and level
of immunosuppression in a medical college in Andhradesh stated that prevalence

of Ol is common in the people with CD4 count <2€lGuL %
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METHODOLOGY

Study Centre: Department of Microbiology, KAHER'’s J.N. Medicab(lzge,
Belagavi.
Sour ce of data: Materials of the study are the clinical samplelstgastric
aspirates and other suitable samples shall be ctelle from
immunocompromised 25patient's attending Dr. PrabBhaKore Hospital,
MRC, Belagavi.
Study design: One-year Cross-sectional study
Study period: One year-From January2023 — December2023
Study population: All patients who attend ART, Oncology and Pedgstr
Hematology of Dr. Prabhakar Kore Charitable Ho$pNiRC, Belagavi.
Inclusion criteria: All the Immunocompromised patients presentinghwit
Diarrhea /dysentery, abdominal pain unexplainedyidioss, patients showing
features of malabsorption etc. to be suffering fromtestinal parasitic
infections.
Exclusion criteria: Healthy individual with symptoms of diarrhea.
Samplesize: Single Proportion- Absolute Precision

Expected proportion = 0.50

Precision (%) = 8

confidence level (%) = 95

Sample size(n) = 150 should be taken

Formula:

n=Zpg/d2

Where, Z= Standard normal variate value (Z=1.9%PAatalpha error)
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d= Margin of error =8%
p=50%, q= 100-50=50%
n=Zpg/d2

=1.96 x 1.96 x 50 x 50/8 x 8

= 150.0625

= Statistical analysis. Prevalence was calculated and expressed in pageen

= |nstrumentsused for data collection: Proforma and checklist

Processing of Stool Sample:

Sample is collected in wide mouthed sterile staohgle container with spatula

l

Direct wet mount of sample done to look for oocysts

l

Direct sample smear is made and stained with mestlifiN stain

l

Stained smear is looked under oil immersion

l

If smear is negative for oocysts

l

Concentration methods were done
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PHOTOGRAPHS

Photograph 1,2: showing oocysts of Cryptodporidium.
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Photograph: 3: Formol ether sedimentation technique.
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RESULTS:

Stool samples were collected from patients attepnd&RT, Oncology

department and Haemato-oncology department of Bblkar kore Hospital and

MRC, Belagavi. Direct fecal smears were made foldwy formol-ether sediment

smears were made and were subjected to ModifiedtzM.

In the present study among the patients attendiRd,AOncology, Haemato-

oncology cases females were predominant in numdé5®8 66%) compared to males

62(41.33%). Female: male ratio is 0.59:0.41

TABLE NO. 01: Age and gender distribution of Immunoccompromised patients.

Males Females Total
Age Group
No. Percentage No| Percentage No. Percentage
0-10 1 0.66% 1 0.66% 2 1.33%
11-20 6 4% 4 2.66% 10 6.67%
21-30 7 4.66% 16 10.66% 23 15.3%
31-40 11 7.33% 22 14.66% 33 22%
41-50 17 11.33% 23 15.33% 40 26.6%
51-60 11 7.33% 16 10.66% 27 18%
61-70 9 6% 5 3.33% 14 9.3%
>70 - - 1 0.66% 1 0.66%
Total 62 41.33% 88 58.66% 150 100%
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Maximum No. of samples were collected from patiesit®ge group 41-50
with a percentage of 26.6% followed by 31-40 whil22%. Among them Females

were more in number.

Age and gender wise distribution

25

20

, HHE I I n

0-10 11--20 21-30 31-40 41-50 51-60 61-70 >70

1

(O}

1

o

M Males M Females

GRAPH NO. 1:Age and gender wise distribution
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TABLE NO.02: Cause of Immunocompromised status intsidy group:

Diagnosis| Number of Patients Percentage Positivedoasites

HIV 141 94% 8(5.3%)

Cancer 09 6% 0

In our study Among the 150 samples collected 14®24Pwere from patients

attending ART, 9(6%) were from patients attending@ogy unit.

Immunocompromised states

160
140
120
100
80
60
40

20

HIV Cancer

B Number of Patients M Percentage

GRAPH NO. 2: Cause of Immunocompromised status intsdy group
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TABLE NO. 03: Patients undergoing Treatment

Type of medication Number of Patients Percentgage
ART 141 94%
Anti-TB medication 01 0.66%
Antibiotic Therapy 06 4%
Chemotherapy 09 6%
Corticosteroid therapy 09 6%

The table and graph depict the patients underge®gous treatment as
mentioned.Of them 141(94%) were on ART, 1 (0.66%j)igmt was on Anti-Tb
medication, 6 (4%) were on Antibiotics, 9(6%) orepfotherapeutic agents, 9(6%)

were on corticosteroid treatment.

Treatment

chemotherapy -

Antibiotic therapy .

Anti-TB treatment |

0 20 40 60 80 100 120 140 160

M No. of patients

GRAPH NO. 3: Patients undergoing Treatment
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TABLE NO. 04: individuals with history of Diarrhea

Patients with diarrhea Patients without diarrhea

05 (3.33%) 145 (96.6%)

Out of the 150 patients from which samples werdectdd 5 (3.33%)
mentioned the history of Diarrhea and remaining(28%%) did not mention about

having Diarrhea.

Symptoms

—

= Patients with Diarrhoea = Patients without diarrhoea = "

GRAPH NO. 4: Symptoms
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TABLE NO.05: CD4 count among the patients (n=141)

CD4 count No. of patients  Percentage Positive dmyst
>1000cells/pL 12 9% 0
500-1000cells/ pL 59 42% 0
200-500cells/ pL 67 48% 5(3.54%)
<200cells/ pL 03 1.42% 3(2.12%)

Out of the 141 patients attending ART, patientshwitaximum CD4 count
was in the range of 200-500cells/ pL, 64 patieA8%), followed by 500-1000cells/
uL, 59 patients (42%), >1000cells/pL, 12 patief), and <200cells/ pL, 3 patients

(1.42%).

CD4 count
80
70
60
50
40
30
20
10
. N N -
>1000cells/uL 500-1000cells/ pL 200-500cells/ uL <200cells/ uL
H No. of patients M Percentage Positive for oocyst

GRAPH NO. 5 CD4 count among the patients
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TABLE NO.06: Modified ZN stain for detection of Oocysts

Opportunistic parasites Number of patients Pergenta
Cryptosporidium spp 8 5.3%
Isospora 0 0
Cycloisospora 0 0

In our study, out of the positive 8/150 (5.3%)steamples the isolates were

Cryptosporidium spp.
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DISCUSSION

Ol of intestines are important cause of mortalitpyd amorbidity in

immunocompromised patients.

In our study, 150 stool samples were collected fpatients attending ART,
Oncology department and Haemato-oncology departroénDr Prabhakar kore

Hospital and MRC, Belagavi.

Age and gender wise distribution:

In present study among the patients attending ABif¢ology, Haemato-
oncology cases females were predominant in nhumBe(58.66%) compared to

males 62 (41.33%). Female: male ratio is 0.59:0.41.
Opportunistic infections are present irrespectiivthe gender.

Intestinal parasitic infections can affect anyoregjardless of age or gender,
due to factors like contaminated food/water, poorgiéne, close contact,
environmental conditions, weakened immunity, traeehigh-risk areas, and certain

occupations.

Another study done on presence of Ol due to coagigiarasites among IC
individuals in Iran showed that occurrence is maorfemales (53.9%) than in males

(34.8%)

Another study conducted by Yampa Kamki, Rebacha&dngh H,et al.says

of the 170 stool samples collected from patiergsntlaximum number of participants
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in the study were females118(69.4%) and males &2¢81%). Age group of 41-50

years in majority were included which is matchinighvour study®®

A study conducted on Intestinal parasitic infecsian patients attending a
tertiary care centre in New delhi showed that amng@atients included in study the
predominant patients were females were 34(60%)maalés were 23(40.4%). The

maximum number of participants were of 31-40 yeaes group’®?

Cause of | mmunocompromised status in study gr oup:

In our study Among The 150 samples collected 14%{Pwere from patients

attending ART, 9(6%) were from patients attending@ogy unit.

A study conducted by Yompe Kamki, Rebachandra Skgtt al mentioned
that the maximum No.of PLHIV [142(83.53%)], folleed by some type of

malignancy [12 (7.06%f®

A study conducted on parasitic diseases in patisiBng a care centre in
New Delhi showed that among 57 patients include% %vere from HIV patients,

43% were from other immunocompromised status.
In these studies, they included the study popuiatimilar to our study.

Patients under going Treatment:

Patients undergoing various treatment as mentio@édthe 150 patients,
141(94%) were on ART, 1 (0.66%) patient was on Allitimedication, 6 (4%) were
on Antibiotics, 9(6%) on chemotherapeutic agen{6%§ were on corticosteroid
treatment, similar to a study report conducted zadi S et.al among 204 patients

HIV are 32.7%, Lymphoma is 39.6%, leukemia is 46(3%). And in other study by
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Yompe Kamki,et al among the 170 patients they ihetly143(82%) were of HIV,

12(7.06%) were of canc&p’

Patients with history of Diarrhea

In present study, among the patients included %3.Bave mentioned
history of diarrhoea, while the rest 145(96.8%) énamt mentioned the history of

Diarrhea.

The prevalence rate of this parasites are moreerpatients who complained
for diarrhea, like that of a study by Jain S dtinadBhuvaneshwar whose prevalence

of parasites is 7.296"

In another study by G. Rathod P, Mishra B, et almantioned that the

prevalence of positivity if 17.2% among the patestiffering from Diarrhed®?

CD4 count among the patients and positivity:

The enteric parasites were found in 2 (66%) (n43he patients with CD4
count <200cells/uL as like with 6(8.9%) (n=67) Cbbdunt >200cells/ pL in the

seropositive patients.

Which is like that study conducted by Gupta K et.oalVMMC hospital
who showed prevalence of enteric parasites amang@dkients with CD4 count rate

is <200cells/uL is 59.3% and >200cells/ pL is 23.5%

Another study done on identification of Ol in HIV agents in
Madhurandagam showed maximum no. of positivityrdEgc parasites were among
the patients with CD4 count <200cells/pL with cogporidium is the maximum

isolated parasité®
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CONCLUSION

A total of 150 stool samples were collected frontigrds attending ART,

Oncology, Haemato-oncology of Dr Prabhakar koregitasand MRC, Belagauvi.

The majority of participants are females with 58.84td males were of

41.3%. and the age group is 41-50(26.6%) followe8140(22%).

Stool samples were collected in a container witlatidp, wet mount
preparation fecal smear and formol-ether sedimergas is done and stained by

Modified-ZN staining.

Of the 150 samples screened 8(5.3%) were positive docysts of
Cryptosporidium seen in a total of 3.3% patientthwdiarrhea and 66% of patients

with CD4+ count <200cells/uL.

This implies that common opportunistic parasititegtinal parasite among

the study group is Cryptosporidium with prevalent®.3%.
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Summary

SUMMARY

The present study entitletidentification of opportunistic infections
caused by intestinal parasites in Immunocompromisegbatients” is a one-year
cross-sectional study was conducted in the DepattiwieMicrobiology, Jawaharlal
Nehru Medical College, Belagavi and Dr. PrabhakareKHospital and MRC,
Belagavi from January 2023 — December 2023. Thisdystincluded 150
immunocompromised patients attending ART, oncoldggemato-oncology. The

stool sample visualized for opportunistic intedtiparasites.

« Parasitic infection are still a major cause of ralitt and morbidity globally
among the immunocompromised patients.

* Maximum number of samples were collected from pégi®f age group 41-
50 with a percentage of 26.6% followed by 31-40akhis 22%. Among
them Females were Predominant participants.

« Among the 150 samples collected 141 (94%) were fpaients attending
ART, 9(6%) were from patients attending Oncologit.un

« 5 (3.33%) patients mentioned the history of Diaarh@nd remaining
145(96.6%) did not mention about having diarrhea.

* 141(94%) were on ART, 1 (0.66%) patient was on Alittimedication, 6
(4%) were on Antibiotics, 9(6%) on chemotherapeatients, 9(6%) were
on corticosteroid treatment.

e Out of the 141 patients attending ART, patienthwataximum CD4 count

were in the range of 200-500cells/ pL, 64 pati€a8%), followed by 500-
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1000cells/ pL, 59 patients (42%), >1000cells/pL, ddtients (9%), and
<200cells/ pL, 3 patients (1.42%).
out of the positive 8/150 (5.3%)stool samples tleolates were

Cryptosporidium spp.
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LIMITATIONS OF STUDY:

Immunocompromised patients often have atypicalgrdions or may not
show typical symptoms of infection, making it clealging to diagnose

intestinal parasite infections solely based onicdihsymptoms.

Fluorescent microscopy of stool specimen was ndiopeed as we could

not procure fluorescent tagged antibodies diretiesfool sample.

ELISA for confirmation of antigen of oocysts couldt be performed.

We could not collect the details of ESR, C-Reactivatein and D-dimer as

the patients were attending ART.
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ANNEXURE |

KAHERs JNMC BELAGAVI

INFORMED CONSENT FORM

“IDENTIFICATION OF OPPORTUNISTIC INFECTIONS CAUSED BY

INTESTINAL PARASITES IN THE IMMUNOCOMPROMISED PATIE NTS”".

Name of Student/Principal Investigator:

Name of Guide/Co Investigators:

Need of study: Gastrointestinal parasitic infections are common in
Immunocompromised states such as HIV/AIDS, patientsndergoing
immunosuppressive therapy, corticosteroid therdgatients may have unexplained
weight loss, may cause malnourishment. So earlgtifitsation of intestinal parasites

can decrease the Mortality and Morbidity of suchidpds.

Objective: 1) To identify various Parasitic Ols in immunocommmised patients. 2) To
co-relate the Ol with patient’s clinical manifesbats. 3)To co-relate Ols with other
laboratory parameters of the patients (completeodblo picture), CD4 count,
Erythrocytic Sedimentation rate (ESR), CD4 couniR€active protein, D-dimer, and

radiological investigations etc).

Explanation of procedure: Stool sample is collected from immunocompromised

patients in sterile wide mouthed leak proof corgain

Withdrawal from participation in the study: Participation in this study is voluntary.

You will be free to decide whether to participaiethis study or continue participation
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once enrolled. In case you decide to withdraw ymarticipation, you are free to do so.

However, please convey the decision to the prindipestigator.

Possible benefits from participating in the study: You will know the causative
organism by participating in this study, so ampi@te treatment for opportunistic

infection is given. The data gathered will help plogulation at large.

Possible risks from participating in the study: There are no risks involved in

participating in this study.

Privacy and confidentiality: The information collected from you will be coded, t
prevent any person from identifying you. Your idgnwill never be revealed. The
data collected from you will be kept confidentiabdeonly processed or aggregated data

will be used for publication.

Financial incentives: You will not receive any payment for participatim this study.

Authorization for publication of aggregated data: Results obtained after processing
of the aggregated data will be published for sdienpurposes and or presented to

scientific groups. However, your identity will nrevbe revealed.

Questions: If you have any question or complaints with regargour right as study
participant you may contadr Harsha Hegde, Chairperson, Ethical committee of

JNMC, 0831-2473777 Extension 4052.

Legal rights: By signing this consent form, we are not waving ahyour legal rights.
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CONSENT STATEMENT

I am making a voluntary decision to participate ithe study
“IDENTIFICATION OF OPPORTUNISTIC INFECTIONS CAUSED BY
INTESTINAL PARASITES IN THE IMMUNOCOMPROMISED PATIE NTS”.

My signature below indicates that | have decidegaaticipate and | have read the
information provided above or the information paed above has been read to me in
the language that | understand best. | was gikeropportunity to ask questions and

that they have been answered to my satisfaction.

Name of the participant:

Signature or left thumb impression of the partioipa

Name of the witness:

Signature or left thumb impression of the witness:

Name of the investigator:

Signature of the investigator:
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ANNEXURE I

QUESTIONNAIRE (PROFORMA)FOR COLLECTING DATA

Name:

Age:

Sex:

Address:

Diagnosis:

IP/OB:

DOP:

Nature ahgple:

IMMUNOCOMPROMISED STATES

YES

NO

HIV STATUS

MALIGNANCY

IMMUNOSUPPRESIVE THERAPY

CORTICOSTEROIDS

PRESENTING ILLNESS:

PRESENTING COMPLAINTS| YES

NO

DIARRHOEA

H/O PRESENTING ILLNESS:

H/O PRESENTING ILLNESS

YES

NO

FREQUENCY

ASSOC. WITH FRANK BLOOD

ASSOC.WITH MUCUS/PUS

WEIGHT LOSS
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H/O MEDICATIONS:

YES

NO

ART

ANTI-TB MEDICATION

ANTIBIOTIC THERAPY

IMMUNOSUPRESSIVE
THERAPY

CORTICOSTEROID THERAPY

CD4 COUNT:

VIRAL LOAD:

H/O OF ANY OTHER RELEVANT INVESTIGATIONS
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ANNEXURE Il

MEDIA AND REAGENTS

PREPARATION OF ZIEHL-NEELSEN STAIN:

Reagents:
Carbol fuschin- primary dye
Sulphuric acid-1%
Methylene blue

Carbol fuschin:

Distilled water: ml

Basic fuschin: 1g

Ethyl alcohol(100%): 10ml
Phenol crystals: 5ml

0.25% Methylene blue in 1%acetic acid:

Methylene blue: 0.25¢g
Distilled water: 99 ml
Acetic acid: 1ml

1% Sulphuric acid:

Distilled water: 99ml
Sulphuric acid: 1ml

Procedure of staining:

1. On a sterile clean slide microscopic slide maks #mear of the sample and
heat fix the smear over blue flame.

2. Over this Smear pour and flood this smear with @artuschin and heat gently
until it produces fumes.

3. Allow it to stand for 5 minutes and wash it off lvigently flowing tap water.

Page 58



Annexures

4. Add 1 % HSO, and leave it for 1 to 2 minutes repeat this stef this smear
appears pink in color.

5. Wash of the acid with water.

6. Flod the smear with methylene blue dye and leaveritwo to 3 minutes and
wash it with water.

7. Air dry the slide and look under oil immersion.

FORMOL-ETHER SEDIMENTATION TECHNIQUE

1. About half teaspoonful (4g) of feces is transfetieed tube containing 10 mL of
5-10% formalin, mixed thoroughly and allowed tonstdor 30 minutes.

2. Then the mixture is filtered into a 15 mL conicahtrifuge tube covered with
two layers of gauze. About 8 mL of the filtrate asllected (3—4 mL for
formalin persevered stool)

3. 0.85% saline (or 5-10% formalin) is added almosttite top of the tube
containing the filtrate and centrifuged for 10 nigs

4. The supernatant is discarded and 0.5-1 mL of tdemst is resuspended in
saline or formalin (filled up to the top of the &)band centrifuged again for 10
minutes.

5. The sediment is resuspended in 5-10% formalireilhalf of the tube) and
centrifuged. This step may be eliminated if theesnptant fluid is clear after
the first wash.

6. 4-5 mL of ether (or ethyl acetate) is added andube is closed with a stopper
and shaken vigorously to mix well. The stopperémoved and the tube is
centrifuged for 10 minutes.

7. Four layers are formed. Top layer consists of etbecond is a plug of debris,

third is a clear layer of formalin and the fourgitihe sediment.
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8. The debris is removed from the side of the tub& wie help of a glass rod and
supernatant is discarded.

9. With a pipette, the sediment is removed and theealr iodine mount is made
and examined under the microscope.

10.Smear is made with sediment and modifies acid g&sh is done and looked

under oil immersion.
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ANNEXURE IV MASTER CHART

= 3 aQ
£ o £ S| 8| - | ¢ c
2 2 5 g 2 s g g “ S| 8| 8| =] ¢ = g §
2 = g | g B g g g g < s|le| 2| S| 2|38 8 s 2 £
< ) o 7 £ 2 £ S] o« £ o =] <] S = < £
= g <] 8 E) z 2 g g 5 z s | S| = | 8| 8| 8| 8 g 3 g
o a ES s 2 5 o 5] ) S 2 8 © > § s
2 © 3 = 2 5 g K]
5 g | < 5
1 ART-KA-BE-07- 28 M HIV Reactive No No No No - No Yes No NO No No 429 TND - -
2 ART-KA-BE-07-319 22 F HIV Reactive No No No No - No Yes No NO No No 276 TND - oocyst of Cryptosporidium
3 ART-KA-BE-07-320 54 F HIV Reactive No No No Yes 2 No Yes No NO No No 364 TND - -
4 ART-KA-BE-07-321 64 M HIV Reactive No No No Yes - No Yes No NO No No 420 TND - -
5 ART-KA-BE-07-327 65 M HIV Reactive No No No No - No Yes No NO No No 542 TND - -
6 ART-KA-BE-07-245 66 F HIV Reactive No No No No - No Yes No NO No No 341 TND - -
7 ART-KA-BE-07-255 68 M HIV Reactive No No No No - No Yes No NO No No 336 TND - -
8 ART-KA-BE-07-269 51 M HIV Reactive No No No No - No Yes No NO No No 674 TND - -
9 ART-KA-BE-07-272 48 F HIV Reactive No No No Yes - No Yes No NO No No 432 TND - -
10 ART-KA-BE-07-257 42 M HIV Reactive No No No No - No Yes No NO No No 267 TND oocyst of cryptosporidium -
11 ART-KA-BE-07-277 43 M HIV Reactive No No No No - No Yes No NO No No 212 TND oocyst of cryptosporidium -
12 ART-KA-BE-07-279 20 M HIV Reactive No No No No - No Yes No NO No No 560 TND - -
13 ART-KA-BE-07- 29 F HIV Reactive No No No No - No Yes Yes NO No No 361 TND - -
14 ART-KA-BE-07-249 28 F HIV Reactive No No No Yes - No Yes No NO No No 249 TND - -
15 ART-KA-BE-07- 52 F HIV Reactive No No No No - No Yes No NO No No 437 TND - -
16 ART-KA-BE-07-224 36 M HIV Reactive No No No No - No Yes No NO No No 784 TND - -
17 ART-KA-BE-07-231 33 M HIV Reactive No No No No - No Yes No NO No No 346 TND - -
18 ART-KA-BE-07-232 42 M HIV Reactive No No No No - No Yes No NO No No 623 TND - -
19 ART-KA-BE-07-233 54 F HIV Reactive No No No No - No Yes No NO No No 374 TND - -
20 ART-KA-BE-07-235 38 F HIV Reactive No No No No - No Yes No NO No No 165 TND oocyst of Cryptosporidium -
21 ART-KA-BE-07-236 30 F HIV Reactive No No No No - No Yes No NO No No 248 TND - -
22 ART-KA-BE-07- 31 F HIV Reactive No No No No - No Yes No NO No No 609 TND - -
23 ART-KA-BE-07-161 65 F HIV Reactive No No No No - No Yes No NO No No 231 TND - -
24 ART-KA-BE-07-169 60 F HIV Reactive No No No No - No Yes No NO No No 533 TND - -
25 ART-KA-BE-07-172 61 F HIV Reactive No No No No - No Yes No NO No No 330 TND - -
26 ART-KA-BE-07-176 42 F HIV Reactive No No No No - No Yes No NO No No 660 TND - -
27 ART-KA-BE-07-184 47 M HIV Reactive No No No No - No Yes No NO No No 258 TND - oocyst of cryptosporidium
28 ART-KA-BE-07-185 44 F HIV Reactive No No No No - No Yes No NO No No 371 TND - -
29 ART-KA-BE-07-189 45 M HIV Reactive No No No No - No Yes No NO No No 623 TND - -
30 ART-KA-BE-07-191 31 M HIV Reactive No No No No - No Yes No NO No No 638 TND - -
31 ART-KA-BE-07-192 30 F HIV Reactive No No No No - No Yes No NO No No 893 TND - -
32 ART-KA-BE-07-196 38 F HIV Reactive No No No No - No Yes No NO No No 1309 TND - -
33 ART-KA-BE-07-197 76 F HIV Reactive No No No No - No Yes No NO No No 406 TND - -
34 ART-KA-BE-07-198 25 M HIV Reactive No No No No - No Yes No NO No No 376 TND Oocysts of Cryptosporidium -
35 ART-KA-BE-07-201 39 F HIV Reactive No No No No - No Yes No NO No No 437 TND - -
36 ART-KA-BE-07-204 40 F HIV Reactive No No No No - No Yes No NO No No 799 TND - -
37 ART-KA-BE-07-207 52 F HIV Reactive No No No No - No Yes No NO No No 913 TND - -
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38 ART-KA-BE-07-208 25 M HIV Reactive No No No No No Yes No NO No No 780 TND - -
39 ART-KA-BE-07-210 22 F HIV Reactive No No No No No Yes No NO No No 573 TND - -
40 ART-KA-BE-07-213 34 F HIV Reactive No No No No No Yes No NO No No 1206 TND - -
41 ART-KA-BE-07-214 26 F HIV Reactive No No No No No Yes No NO No No 484 TND - -
42 ART-KA-BE-07-215 28 M HIV Reactive No No No No No Yes No NO No No 854 TND - -
43 ART-KA-BE-07-216 29 M HIV Reactive No No No No No Yes No NO No No 897 TND - -
44 ART-KA-BE-07-220 22 F HIV Reactive No No No No No Yes No NO No No 475 TND - -
45 ART-KA-BE-07-223 27 F HIV Reactive No No No Yes No Yes No NO No No 249 TND Oocysts of Cryptosporidium -
46 ART-KA-BE-07-225 28 F HIV Reactive No No No No No Yes No NO No No 683 TND - -
47 ART-KA-BE-07-227 38 F HIV Reactive No No No No No Yes No NO No No 1064 TND - -
48 ART-KA-BE-07-228 46 M HIV Reactive No No No No No Yes No NO No No 437 TND - -
49 ART-KA-BE-07-232 68 M HIV Reactive No No No No No Yes No NO No No 623 TND - -
50 ART-KA-BE-07-231 22 F HIV Reactive No No No No No Yes No NO No No 346 TND - -
51 ART-KA-BE-07-235 35 F HIV Reactive No No No No No Yes No NO No No 165 TND Oocysts of Cryptosporidium -
52 ART-KA-BE-07-189 28 M HIV Reactive No No No No No Yes No NO No No 457 TND - -
53 ART-KA-BE-07-190 36 M HIV Reactive No No No No No Yes No NO No No 623 TND - -
54 ART-KA-BE-07-186 27 F HIV Reactive No No No No No Yes No NO No No 554 TND - -
55 ART-KA-BE-07-173 44 F HIV Reactive No No No No No Yes No NO No No 481 TND - -
56 ART-KA-BE-07-171 46 F HIV Reactive No No No No No Yes No NO No No 594 TND - -
57 ART-KA-BE-07-163 48 F HIV Reactive No No No No No Yes No NO No No 814 TND - -
58 ART-KA-BE-07-169 35 F HIV Reactive No No No No No Yes No NO No No 533 TND - -
59 ART-KA-BE-07-166 65 M HIV Reactive No No No No No Yes No NO No No 420 TND - -
60 ART-KA-BE-07-165 52 F HIV Reactive No No No No No Yes No NO No No 619 TND - -
61 ART-KA-BE-07-175 55 M HIV Reactive No No No No No Yes No NO No No 312 TND - -
62 ART-KA-BE-07-236 36 M HIV Reactive No No No No No Yes No NO No No 451 TND - -
63 ART-KA-BE-07-139 30 F HIV Reactive No No No No No Yes No No No No 245 TND - -
64 ART-KA-BE-07-120 45 M HIV Reactive No No No No No Yes No NO No No 312 TND - -
65 ART-KA-BE-07- 45 M HIV Reactive No No No No No Yes No NO No No 391 TND - -
66 ART-KA-BE-07-111 42 M HIV Reactive No No No No No Yes No NO No No 221 TND - -
67 ART-KA-BE-07-274 69 M HIV Reactive No No No No No Yes No NO No No 281 TND - -
68 ART-KA-BE-07-237 40 F HIV Reactive No No No No No Yes No NO No No 511 TND - -
69 ART-KA-BE-07-211 35 F HIV Reactive No No No No No Yes No NO No No 347 TND - -
70 ART-KA-BE-07-210 39 M HIV Reactive No No No No No Yes No NO No No 527 TND - -
71 ART-KA-BE-07-532 31 F HIV Reactive No No No No No Yes No NO No No 654 TND - -
72 ART-KA-BE-07-524 37 M HIV Reactive No No No No No Yes No NO No No 735 TND - -
73 ART-KA-BE-07-684 40 F HIV Reactive No No No No No Yes No No No No 406 TND - -
74 ART-KA-BE-07-623 28 F HIV Reactive No No No No No Yes No NO No No 457 TND - -
75 ART-KA-BE-07-606 39 F HIV Reactive No No No No No Yes No NO No No 1028 TND - -
76 ART-KA-BE-07-131 18 M HIV Reactive No No No No No Yes No NO No No 1049 TND - -
77 ART-KA-BE-07-132 48 M HIV Reactive No No No No No Yes No NO No No 1074 TND - -
78 ART-KA-BE-07-698 49 M HIV Reactive No No No No No Yes No NO No No 728 TND - -
79 10045106 14 F Pre-B ALL Non-Reactive Yes Yes Yes No No Yes No NO Yes No - - - -
80 10045895 13 F T-ALL Non-Reactive Yes Yes Yes No No No No No Yes No - - - -
81 10045395 4 M Pre-B ALL Non-Reactive Yes Yes Yes No No No No NO Yes No - - - -
82 10032928 7 F Pre-B ALL Non-Reactive Yes Yes Yes No No No No Yes Yes Yes - - - -
83 10043254 13 ™M Relapsed ALL Non-Reactive Yes Yes Yes No No No No Yes Yes Yes - - - -
84 10045975 13 M AML l&ii;i?:eslocatlon Non-Reactive Yes Yes Yes No No No No Yes Yes | Yes ) ) ) )
85 10042767 11 F Pre-B ALL Non-Reactive Yes Yes Yes No No No No Yes Yes Yes - - - -
86 10041776 14 F Extrare:;rlnlzfsabdmd Non-Reactive Yes Yes Yes No No No No Yes Yes Yes ) ) ) )
87 10039624 11 M Pre-B ALL Non-Reactive Yes Yes Yes No No No No Yes Yes Yes - - - -
88 ART-KA-BE-07-481 22 M HIV Reactive No No No No No Yes No NO No No 281 TND - -
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89 ART-KA-BE-07-482 56 F HIV Reactive No No No No No Yes No NO No No 511 TND -
90 ART-KA-BE-07-483 39 M HIV Reactive No No No No No Yes No NO No No 347 TND -
91 ART-KA-BE-07-484 35 F HIV Reactive No No No No No Yes No NO No No 527 TND -
92 ART-KA-BE-07-485 12 M HIV Reactive No No No No No Yes No NO No No 654 TND -
93 ART-KA-BE-07-486 44 F HIV Reactive No No No No No Yes No NO No No 735 TND -
94 ART-KA-BE-07-472 35 F HIV Reactive No No No No No Yes No NO No No 406 TND -
95 ART-KA-BE-07-473 46 F HIV Reactive No No No No No Yes No NO No No 457 TND -
96 ART-KA-BE-07-474 48 F HIV Reactive No No No No No Yes No NO No No 1028 TND -
97 ART-KA-BE-07-475 45 F HIV Reactive No No No No No Yes No NO No No 1049 TND -
98 ART-KA-BE-07-476 55 F HIV Reactive No No No No No Yes No NO No No 1074 TND -
99 ART-KA-BE-07-477 52 F HIV Reactive No No No No No Yes No NO No No 728 TND -
100 ART-KA-BE-07-478 55 F HIV Reactive No No No No No Yes No NO No No 554 TND -
101 ART-KA-BE-07-479 60 M HIV Reactive No No No No No Yes No NO No No 481 TND -
102 ART-KA-BE-07-480 53 F HIV Reactive No No No No No Yes No NO No No 594 TND -
103 ART-KA-BE-07-466 33 M HIV Reactive No No No No No Yes No NO No No 814 TND -
104 ART-KA-BE-07-443 60 M HIV Reactive No No No No No Yes No NO No No 533 TND -
105 ART-KA-BE-07-444 55 F HIV Reactive No No No No No Yes No NO No No 420 TND -
106 ART-KA-BE-07-441 45 F HIV Reactive No No No No No Yes No NO No No 619 TND -
107 ART-KA-BE-07-445 45 F HIV Reactive No No No No No Yes No NO No No 312 TND -
108 ART-KA-BE-07-446 63 M HIV Reactive No No No No No Yes No NO No No 451 TND -
109 ART-KA-BE-07-447 45 F HIV Reactive No No No No No Yes No NO No No 245 TND -
110 ART-KA-BE-07-448 48 F HIV Reactive No No No No No Yes No NO No No 312 TND -
111 ART-KA-BE-07-449 26 F HIV Reactive No No No No No Yes No NO No No 391 TND -
112 ART-KA-BE-07-450 52 F HIV Reactive No No No No No Yes No NO No No 249 TND -
113 ART-KA-BE-07-451 54 M HIV Reactive No No No No No Yes No NO No No 683 TND -
114 ART-KA-BE-07-440 37 M HIV Reactive No No No No No Yes No NO No No 1064 TND -
115 ART-KA-BE-07-452 64 M HIV Reactive No No No No No Yes No NO No No 437 TND -
116 ART-KA-BE-07-453 64 F HIV Reactive No No No No No Yes No NO No No 623 TND -
117 ART-KA-BE-07-454 54 F HIV Reactive No No No No No Yes No NO No No 346 TND -
118 ART-KA-BE-07-455 60 M HIV Reactive No No No No No Yes No NO No No 165 TND -
119 ART-KA-BE-07-456 37 F HIV Reactive No No No No No Yes No NO No No 457 TND -
120 ART-KA-BE-07-457 42 F HIV Reactive No No No No No Yes No NO No No 623 TND -
121 ART-KA-BE-07-458 51 M HIV Reactive No No No No No Yes No NO No No 554 TND -
122 ART-KA-BE-07-459 24 F HIV Reactive No No No No No Yes No NO No No 481 TND -
123 ART-KA-BE-07-460 46 M HIV Reactive No No No No No Yes No NO No No 594 TND -
124 ART-KA-BE-07-422 57 M HIV Reactive No No No No No Yes No NO No No 814 TND -
125 ART-KA-BE-07-423 60 F HIV Reactive No No No No No Yes No NO No No 533 TND -
126 ART-KA-BE-07-424 48 M HIV Reactive No No No No No Yes No NO No No 420 TND -
127 ART-KA-BE-07-425 35 F HIV Reactive No No No No No Yes No NO No No 550 TND -
128 ART-KA-BE-07-426 44 F HIV Reactive No No No No No Yes No NO No No 1021 TND -
129 ART-KA-BE-07-427 48 M HIV Reactive No No No No No Yes No NO No No 552 TND -
130 ART-KA-BE-07-428 45 F HIV Reactive No No No No No Yes No NO No No 554 TND -
131 ART-KA-BE-07-429 37 M HIV Reactive No No No No No Yes No NO No No 481 TND -
132 ART-KA-BE-07-430 47 F HIV Reactive No No No No No Yes No NO No No 594 TND -
133 ART-KA-BE-07-340 56 M HIV Reactive No No No No No Yes No NO No No 814 TND -
134 ART-KA-BE-07-412 40 F HIV Reactive No No No No No Yes No NO No No 533 TND -
135 ART-KA-BE-07-413 46 F HIV Reactive No No No No No Yes No NO No No 420 TND -
136 ART-KA-BE-07-414 51 M HIV Reactive No No No No No Yes No NO No No 619 TND -
137 ART-KA-BE-07-415 45 M HIV Reactive No No No No No Yes No NO No No 312 TND -
138 ART-KA-BE-07-416 45 F HIV Reactive No No No No No Yes No NO No No 451 TND -
139 ART-KA-BE-07-417 46 M HIV Reactive No No No No No Yes No NO No No 245 TND -
140 ART-KA-BE-07-418 68 M HIV Reactive No No No No No Yes No NO No No 312 TND -
141 ART-KA-BE-07-419 52 F HIV Reactive No No No No No Yes No NO No No 391 TND -
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142 ART-KA-BE-07-420 45 F HIV Reactive No No No No No Yes No NO No No 623 TND -
143 ART-KA-BE-07-421 46 F HIV Reactive No No No No No Yes No NO No No 638 TND -
144 ART-KA-BE-07-402 40 F HIV Reactive No No No No No Yes No NO No No 893 TND -
145 ART-KA-BE-07-403 38 F HIV Reactive No No No No No Yes No NO No No 1309 TND -
146 ART-KA-BE-07-404 49 M HIV Reactive No No No No No Yes No NO No No 406 TND -
147 ART-KA-BE-07-405 42 F HIV Reactive No No No No No Yes No NO No No 376 TND -
148 ART-KA-BE-07-406 58 M HIV Reactive No No No No No Yes No NO No No 437 TND -
149 ART-KA-BE-07-407 65 F HIV Reactive No No No No No Yes No NO No No 799 TND -
150 ART-KA-BE-07-408 31 F HIV Reactive No No No No No Yes No NO No No 913 TND -

10045764 61 M ca. stomach Non reactive Yes Yes Yes No No No No Yes Yes Yes - - -
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