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IMMUNOLOGICAL RESPONSES OF HIV SERO -POSITIVE INDIVIDUALS WITH
AND WITHOUT TUBERCULOSIS, CANDIDIASIS AND SOME SELECTED
OPPORTUNISTIC INTESTINAL PARASITIC DISEASES IN BUTAJIRA GENERAL
HOSPITAL, GURAGE ZONE, SOUTHERN ETHIOPIA

ABSTRACT

Human immunodeficiency virus (HIV) pandemic is among the greatest health crises ever faced by
humanity. Morbidly and mortality in HIV disease is due to immune suppression leading-to life
threatening opportunistic infections (OlIs) during the natural course of the disease. However,
information available on the effect Ols and coinfections on the immunological respoihbilV
sercpositive individuals is limited. This study was aimed at describing the immunological
responses of HIV sefpositive individuals with and without tuberculosis, candidiasis and some
selected opportunistic intestinal parasitic diseases in jBat&eneral Hospital. A cross sectional
survey involving 384 study participants who were selected using serial sampling method was
conducted from March June 2014 to determine the prevalence of Ols and to correlatéTeD

cell counts with the prevalencd ®Is among HIMnfected individuals. Clinical observation,
laboratory and microbiological analysis were used for identification of the infections in the
patients. Socimlemographic and clinical data of the patients were collected using questionnaire.
For the diagnosis of the selected opportunistic infections, laboratory examination techniques such
as direct wet mount technique, concentration technique, modifiedMestéen method, sputum
smear microscopyand KOHtest were used. CD T-cell counts of pdicipants were determined

using flow cytometry technique. Analysis of the results was done using SPSS version 20 statistical
software and Spearman coefficient of correlation-stfiuare and odds ratio were used as the
measure of association-\Rlue lesshan 0.05 was considered statistically significant for all test.
Out of 384 HIV sergositive individuals involved in this research 206(53.6%) were females and
178(46.4%) were males. The mean age of the study group was3M1I9 standard deviation

and the range was 613 years.From the total studied HIV sefpositive individuals, 202 (99

Male and 103 Female) did not start ART services and the remains 182 (79 Male and 103 Female)
had started receiving ART services. The prevalence of cryptosporidiosgnorighasis,
microsporidiosis, tuberculosis, oral candidiaisis; and tuberculosis and oral candidiaisis together
among the patients were 16(4.2%), 19(4.9%), 4(1.0%), 80(20.8%) 73(19.0%) and 81(21.1%),
respectively. In this study, TB and oral candidiasis wdmserved in HIV serpositive
participants even in the individuals who had a highersOBcell count of 350 cells /minin all

age groups, the mean GII-cell counts of the studied HIV sepositive individuals who had and

had not started ART services hlagen much more greater (P < 0.05) than the mean Tell

counts of those HIV sefpositive individuals who had the opportunistic bacterial, fungal and
parasitic diseases. Overall, the prevalence of the opportunistic diseases was significantly (P <
0.05)associated with the immune suppression (with respect t6TaEIl decline) of the patients.
Thus, opportunistic diseases such as cryptosporidiosis, isosporidiasis, microsporidiosis,
tuberculosis and oral candidiaisis play a role in the immune suppressipatients. Therefore,
interventions need to be designed to promote early HIV testing; early testing of any opportunistic
infections in the patient and early enrollment of HIV infected individuals with and without any
opportunistic infections into ART rséces. Initiation of ART before the GIO-cell count drops

below 350 should be encouraged.

Keywords CD4" T-cell, HIV/AIDS, Immunological Response, Opportunistic Infections
Xiv



1. INTRODUCTION

Two types of humanmmunodeficiency viruss (HIV-1 and HIV-2) are respnsible for the
Acquired ImmuneDeficiency Syndrome (AIDS)Both typesof HIV are transmittedhrough
unprotected sexual intercourse, transfusioncohtaminated blood, sharing of contaminated
needles ad from infected mother to amfant during pregnancy, childbirth and breastfeeding
(Seoaneet al.,2008).

The unique feature in theathogenesis of HIMIDS is that the primary target ceibr HIV is
immune céis bearing CQ" marker at theirsurface. Withthe infectiom of HIV, there will be
gradualdecrease of humamimune cells bearing CDantigenreceptor, the most important being
T helper cells (C T-cells ), B lymphocytes, macrophage andunal killer cells leading to
devebpment of wide varieties of opportunistic infections (Qle) severe infections indad by
agents that rarely causerious diseases in immeircompetent individuals. In thiway AIDS
related metality and morbidity, which araignificantly higherin numbker as compared to other
diseases, aractually due tdOls rather than HIV itselfAs more and mor€D," T-lymphocytes
become damaged, the immusystem becomes more amibreweakened (Madigaat al., 2006).

It is strongly believed thate higher the numlreof CD," T-lymphocytes in theystem, the active
andmorerobust is the immunologicaéspamses of thesystem(Mermineet al, 2006).However, as
the HIV infection progressivel ypersoa bhekognassmore he |
susceptible tmpportunisticinfections and the individual caredelop clinical signs ansymptoms

suchas oral thrushgoughand diarrhea (Reynold, 2006).

Although HIV is the causative agent AIDS, mostof the morbidity and mortality seen AIDS
patients results frm opportunstic infections, which takadvantage of ddined cell-mediated and
humoral defense mechanism&mith, 200§. The progresive decline in immunologicand
mucosal defensive mechanisms predisposes HIV positive individuals to gastrointestotanafe
thus increasing susceptilbylito a number of opportunistipathogensamong which protozoan
particularly microspordian parasitesand coccidianparasites likeCryptosporidiumsp., Isospora
sp. and some bacterial (tuberculosis) and fungal (cand&)iadiseasesare being frequently
detected Mohandaset al., 2002). After the emergence of AIDS, opportistic parasites were no

longer considered commensal organisms, and they currently are recognizedmason
1



oppatunistic pathogens affecting Hivifected patients, constituting major secondary aggravating
factors of the diseaséHayleyesus and Beyene, 2009). In immunocompetentithdils, infection
with one of the above mentioned parasie usuallyself limiting but in immunocompromised
hosts, partialarly AIDS patients withCD;* T-cell counts below 200cells/mn? of blood
opportunisic parasite can be lifethreatening and must lheeated properhand in due time (Baqai
etal., 2005).

Opportunisic diseases such as cryptosporidiosis, isosporias@osporidiosis, tuberculosis and
candidiasis continue to causerbidity and mortality in patients with HIV infection throughout
the world, with more incidence in developing courstrighere access to care amdatment is
limited (Bensonet al., 2004). Like in many other developing countriga Ethiopiaalso those
opportunistic diseaseare common among AIDS patiensnd causesignficant morbidity and
mortality (MOH, 2002).Available evidence indicateithat the epidemiology of theskseasesby
and lage, parallelghat of HIV/AIDS in Ethiopia. Most of them are prevalent asirdections in
patientswith HIV/AIDS and occur with increasing frequency in patients with sev@amune
suppression. Although no longitudirgtldies exist which show the naturfeagsociation between
HIV/AIDS and prevalent coinfections in Ethiopia, reports frdiffierent crosssectional studies

suggested that eadmay affect the natural and clinicadurse of the others (Berhaetal.,2008.

A healthy uninfected person usualhas 8001200 CD" T-cells/mni of blood. However, in
untreated HIV sero positive individualee number of CEJ T-cells declines. When they fall to
200 cells/mn? of blood theperson becongeparticularly vulnerable topportunisticdiseases such
as cryptospaidiosis, isosporiasis, microsporidiosis, tuberculosis and candid&isn immune
system is severely suppressed in this marnheropportunistic diseasesn be fatal, usually
resulting indeath in less than 2 years, unless the patient receives spamiéipy for HIV infection
(Avert, 2005a).

The depletion ofCD;" T-lymphocytes which result from the proliferation of HIV causes the
immune system to become severely compromised and the usually benign infectious agents become

pathogenic (Cheesbroug®000). It is known that the CDT-cells (T-helper cells) play a major



role in the immune response, signaling other cells in the immune system to perform their specific
functions(Avert, 2005a)

In humans, the failure of HINhfected individuals to succdsdly limit the progression of
tuberculosis indicates that a similar requirement for amgpaEtific immunity exists. Many
individuals are exposed tdMycobacterium tuberculosis and likely harbor this bacterium
throughout their lives, but fail to developyasign of disease (Dye, 2006). Their exposure is
deduced from the fact that they express an ansgecific response thl. tuberculosisantigens

and the fact that these responses are extremely long lived. These exposed individuals do not have
disease butould be considered to lslronic hosts of this pathogédye, 2006)

A dramatic reduction in the incidence of Ol among Hidsitive people who have received
antiretroviral therapy has been observed since introduction of the therapy (ART). Even if ART
drugs are available, they do not entirely remove the need for preventing and treating Ols. Because
of poor adherence, drug resistance or other factors measures to prevent and treat Ols become
essential if ART stops working. However, providing prevention iaeatment of Ols is of utmost
importance to these people asldes not only helpilV-positive persons to live longer, healthier

lives, but it can also help to prevent tuberculosis (TB) and other transmissible Ols from spreading
to others. At present, the absolute £D-lymphocytecouns determine the initiation of primary
prophylactc therapies for Ols, which is an excellent predictor of the gbam overall risk of
developing AIDS among HPhfected patients (Steiet al, 1992). The cause of the chronic
immune activation and subsequent immunopathogenesis in HIV infected pasieimseitled.
Whether or not immunopathogenesis is mainly caused by the virus or the immune response to the
virus has been the object of a long scientific debate. While some have focused on the virus and its
directcytomt hi city by cl atmipngoni(tCohenhe 19OBUSs ot h
the i mmune syst em, DespitedowiCR or- lympBhmdyte ¢tounts,2nd €vielence

was found for a faster progression to AIDS among Ethiopians (Mekairsdn2005).

The reasons for the morapid progression of HIV infection to AIDS in most developing countries
are not at all clear. For this, the researcher has set a hypothesis that a major factor accoanting for
faster progression of HIV infection to AIDS of HIV infected person was dumtaune activation

of the host caused by opportunistic infections. These, could make the host more susceptible to HIV

3



infection and replication and less albdecope with it once infected.he progressiveCD," T-cell
decline in HI\tinfected Ethiopians mayebexplained byhigherlevels of immune activatioand

due to the effects of Ols other than the HIV infection its8ihce the prevalence of opportunistic

diseasesand its association with the immune status (with regar@@g" T-cell count) of HIV
serapositive individuals hadot been studied in th@esentstudy areathe researcher believes that
this studywould be vital in understanding the extent of occurrenceilbérculosis, candidiasis and
some selected opportunistic intestiparasiticdiseases and the immunological respongds and
without the opportunistic diseases, before and after ARMmongHIV sero-postive persons
attending inButajira General Hospital. Therefore, the purpose of the present study was to
determinethe prevalence oftuberculosis, candidiasis and some selected opportunistic intestinal
parasiticdiseases associated with HIV sgrositive individualdbefore and after AR&s well asto
determine the immune status of such individuals u§ily” T-cell couns in Butajira General
Hospital (BZH).

The General Objective was:

The main objective of this study was to determine the immunological respd®Bg’s T-cell
couns) of HIV sero-positive individuals with and withouttuberculosis, candidiasis and some
selected opportunistic intestinal parasiiseases before and after thatients recei&ART at

ButajiraGeneraHospital(BGH), Gurage ZoneSouthern Ethiopia.
The specific objectiveswere:

1. To determine the prevalea of tuberculosis, candidiasis and some selected
opportunistic intestinal parasitidiseasesamong HIV serepositive individuals
attendingButajiraGeneraHospital.

2. To determine the CP T-cell counts of HIV sro-positive individuals with and
without tuberculosis, candidiasis and some selected opportunistic intestinal parasitic
diseasesheforeand after ART therapgt ButajiraGeneraHospital.

3. To determine the association between the prevalence of tuberculosis, candidiasis and
some selectedpportunistic intestinal parasititiseasesind CD* T-cell couns of the

study participants.



2. LITERATURE REVIEW
2.1. Human Immunodeficiency Virus (HIV) Infections

Human immunodeficiency Virus (HIV), the agent that causeguiredlmmuneDeficiency
Syndrome (AIDS), is classified as members of the lentivitusamily of retroviruses. It is
isolated in 1983. There are two matypes of HIV:HIV type 1(HIV-1) and HIV type
2(HIV-2). HIV type 1(HIV-1) is the most prevalerthroughout the worldAnd, HIV type
2(HIV-2) is prevalent in WedAfrica. They both cause ADI&nd the routes of transmission
are the same. However, H¥ causes AIDS much more slowtlyan HIV-1 (Seoaneet al.,
2008) It is a disease that redugasogressively the effectiveness of thamome system and
leaves the patient susceptibledpportunistic diseases (Weiss, 1993). Two types of human
immunodeficiency virus (HIVL and HIV-2) are responsible for the Acquired Immuno
Deficiency Syndrome (AIDS).

HIV infections first reported in Ethiop from hospital sources in 1984 hamegploded intaa
major epidemic with features similar tioatelsewhere in Eastern Africa: H¥¥ subtypeC is
the major strain of the virus in Ethiopia (MQBRO004. At present, HIV epidemic ikighly
distributed throghout the country affecting th@pulation severely (Mekonnen, 2003). The
prevalenceof HIV-1 epidemic in Ethipia is approximately 4.4% (witlowest prevalence
2.8%to highest prevalence 6.7%) in the adult urban populgtitAIDS/UNICEF/WHO,
2004).

In 2000 and 2001, various studies estimated that HIV infection in Ethiopia range from 2.1 to
3.0 million people. An estimated 117,000 to 208,000 peopilberage range 15 to 49 died

of AIDS in 2001 alone (UNAIDS2002). However, these are crude estimates thed
incidence of HIV infections and AIDS cases apparently continue to rise rditlgs et

al., 2003). Recent infomation indicated that 1.5 to million people are living with HIV
infection (UNAIDS/UNICEF/WHO, 2004). HIV/AIDS is now a major causemortality in

the age group of 189 yearsold, affecting the most productive and reproductive group of
the societyUNAIDS 2011).
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The type of immune cells attacked by HIV keown as clustedeterminant 4 (CB)
lymphocytes. A person infected with HIV may look and feellvior many years and may
not know that he or she is infected. 8ua person, at this stageancbe said to be sero
positive; b u t as the personds | mmu n emessincredsiaghy
vulnerable toillnesses, thereby paving the way for a more complic@esalth condition
described agcquired Immune Defiency Syndrome (AIDS). The onlyay for someone to
know his orher HIV status is to go to thaospital or lealth centre for a blood tedt.a
patient ha no symptoms and hD," T-cells countis greater thar350 cells/mn? and viral
load isless than 100,000, therapy is not recommended. K€M T-cells count is between
200 and 35Ccells/ mnt and the person has no symptoms, he and his doctor stecitle
whether to start treatment. If tH@D," T-cells count is less than 206ells/ mnf, it is
recommeded to start treatment. If thgatient has severe symptoms or he/she had 8-
defining condition, it is recommenddbat he/she begins treatment (Kallings, 2008)

Fundamental in understanding AIDS related opportunistic infections iapjkeciabn of
the relationship between thevelsof underlying immunelysfurction asmeasuredlinically
by theCD," T-cells countdrops below 250 to 20€ells/ mnt. The main target of the HIV

appears to be th€D;" T-cells population. A progressive radtion in the number and

function of the CD," T-cells population is one of the most striking and consistent

immunological features of HiWelated disorders (Taylogt al., 1989). TheCD;" T-cells

we ak

count is an important investigation in the clinical evaluation of any patient with HIV

infection, as it helps to decidine stage of HIV infection. It also assists in differential

diagnosis and in making therapeutic decisiongegarding antiretroviral treatent and

prophylaxis against opportistic infections (Quinn, 1997)A par t i al l i st

common HIV related opportunistic infections and diseaseslude cryptosporidiosis
isosporiasis microsporidiosis tuberculosis,oral candidiass (Davidson 2002) For HIV
serapositive patients with thosgpportunisticdiseases takingntiretroviral treatment is not

a curebutits target is tkeep theamount of HIV in the body atlaw level.
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2.2 Immunology of HIV infections

The hallmark of HIVpathogenesis is immune dysfunction due to depletion of CEell

count. Many types of cells express £Deceptors under different conditions and are
susceptible to HIV infection, including cells of the mononuclear phagocyte linage
(principally blood moncytes and tissue macrophage)lymphocytes, natural Killers cells,
dendritic cells (langerhans cells and follicular dendretic cells in lymph nodes), hematopiotic
stem cells, endothelial cells, microglial cells in the brain and gastrointestinal epitiedBal

CD4" T-cells, the primary targets of HIV may become infected as they encounter HIV
trapped on follicular dendretic cells (FDC) which is considered as a significant reservoir of
infectious HIV (Faucand Lane2001).

Three major mechanisms of GDTI-lymphocyte killing by HIV have been suggested: direct
virussmediated cytolysis, virusmduced apoptosis, and indirect killing through immune
effecter mechanisms. Direct virmsediated cytolysis has been demonstrated in vitro and
syncytium formation mayaccelerate the catalytic process. Here infected cells are killed
because of viral replication in these cells, disrupting the cell membFauei@nd Lane,
2001). The turnover rate of CP T-lymphocytes is correspondingly turbulent. Each day in
an infectedpatient, up to 10new virions are made and abouf TD," T-lymphocytes are
killed and replaced (Het al., 1996). Recent data shows that the destruction of billions of
CD4" T-cells overwhelms the immune systems regenerative capacity. Loss,o0fT@Rlls
results in a loss of recognition of antigens that are presented on class Il MHC molecules.
With gradual decrease of GDT-cells, Th function is damaged with loss of cetiediated
immune functions and Thfunctions are impaired with gradual loss of hualo

responsiveness to newly presented foreign antigens (Regnalgd2006).

Syncytia formation gives chance for the spread of HIV from cell to cell which result in the
death of uninfected cells. GDT-lymphocytes from infected patients undergo apaptot
death when HIV proteins, probably leading to their suicide, distort cellular regulation.
Apoptosis perhaps reflects the high rate of ongoing immune activation iririfdsted
persons. Immune destruction of infected cells may not likely to be a cemtcalamism of

CD,;" T-lymphocyte depletion: because sometimes persons with weak immune responses
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show more rapid depletion and more rapid chhidisease progression (Reyn®@06). The
model, which is currently supported, stated that a concerted effe¢cheofdifferent
mechanisms is responsible for the depletion of,"CDcells in HIV infection (McCune,
2001).

2.3. CD," T-Cells as Markers of Immune Status in HIV/AIDS Ratients

CD," T-cells are most important in the protective response agpatsiogens Maurine
studieswith antibody depletion of£D," T-cells or the use of gendisrupted mice have
shown that theCD," T-cell is required for control of infection (Mullegt al., 1987). In
humans, the remarkable susceptibility of patients with HIV /AIDS has demonstrated the

critical role ofCD4" T-lymphocytes in protective immunity.

The main function ofCD," T-cell is the production of cytokines including IEN, whi ch
activatesmacrophages and promotes bacterial destruction. Recently, another function has
been ascribed to these cells, i.e., helping to develop th¢ Tbells mediated response
(Serbinaet al., 2001). In the same waf;D;" T-cells may participate in the inductiaf
apoptosis of infected cells and the subsequent reduction of bacterial viability through the
CDgs Fas ligand systenfOddo et al., 1998). In addition,CD;" T-cells might prevent
reactivation of latent tuberculosis. This role could be associated with fthegtion in
maintaining organized granulomatous structure. Depletion of’ CDcells from the
chronically infected mice could result in the loss of structural integrity of the tuberculous

granuloma thus leading to TB reactivation (Scaeigal.,2000).

The pathogenesis of HIV infection is largely attributable to the decrease in the number of T
cells (a specific type of lymphocyethat bear the CPreceptor (CR"). The immune status

of a child or adult living with HIV can be assessed by measuring thaliab number (per

mnT) or percentage of CP T-cells, and this is regarded as the standard way to assess and
characterize the severity of Hik¢lated immunodeficiency. Progressive depletion of,'CD
T-cells is associated with progression of HIV disease andincreased likelihood of
opportunistic infections and other clinical events associated with HIV, including wasting
and death (Vajpayest al., 2005).



In areas with adequate resources, laboratory measurements'of €8s and plasma HIV

viral |l oad are commonly used to establish a
rate of destruction of the immune system (Sinatral., 2006). These tools are used to
ascertain a patient 6s mdniogdisbasd pragngssion.owith t r e a
insufficient resources to test GDT-cell counts and plasma HIV viral load in many
resourcdimited settings, including many of the regions hardest hit by the HIV/AIDS
epidemic, clinicians must rely on clinical parametar en assessing a pat
status. The World Health Organization (WHO) has developed case definitions for HIV
surveillance and clinical staging and immunological classification of-télsted disease in

adults and children. This system uses stedided clinical parameters to direct medical

decision making for patients with HIV/AIDS and can be used based solely on patient
clinical features, thus accommodating facilities with no or limited access to laboratory
testing(WHO, 2005. The WHO Clinical $aging system has been shown to be a practical

and accurate way to manage HiiMected patients, with international studies showing
agreement between clinical manifestations included in the WHO staging system and
laboratory markers includinGDs" T-cells count and total lymphocyte count (Lynehal.,
2006;Kagaayiet al.,2007).

With the progression of the HIV/AIDS epidemic, consideration of the entire spectrum of
infection is necessary. Several discrete clinical phases can be recognized along the
continmum, and they correlate with the degree of immunodeficiency that arises with
progression of HIV infection. Early identification and treatment is crucial to reduce
transmission of the virus, but many people remain unaware of their HIV status during the
crucil early months ofinfection when transmission risk is high, secondary to elevated
levels of viremia(Simonet al., 2006). Monitoring systems that do not rely daboratory
technigues are also needed in resolimiged settings to monitor the increasingmbers of
patients on antiretroviral medications (Colebundsral, 2006). The WHO (2005) clinical
staging system for adults sorts patients into one of four hierarchical clinical stages ranging
from stage 1 (asymptomatic) to stage 4 (AIDS). Patientassigned to a particular stage

when they demonstrate at | east one clinical
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at a higher stage after they recover from the clinical condition which placed them in that
stage (Kagaayet al.,2007).

Stagel. Patients who are asymptomatic or have persistent generalized lymphadenopathy
(lymphadenopathy of at least two sites [not including inguinal] for longer than 6 months) are
categorized as being in stage 1, where they may remain for several years (WHQO, 200

Stage 2. Even in early HIV infection, patients may demonstrate several clinical
manifestations. Clinical findings included in stage 2 (mildly symptomatic stage) are
unexplained weight loss of less than 10 percent of total body weight and recurrent
regiratory infections (such as sinusitis, bronchitis and pharyngitis), as well as a range of
dermatological conditions including recurrent oral ulcerations (WHO, 2005).

Stage. 3. As disease progresseslditional clinical manifestations may appear. Those
encompassed by the WHO clinical stage 3 (the moderately symptomatic stage) category are
weight loss of greater than 10 percent of total body weight, prolonged (more than 1 month)

unexplained diarrheaupmonary tuberculosis, recurrent oral candidiasis, (WHO, 2005).

Stage.4. The WHO clinical stage 4 (the severely symptomatic stage) designation includes
all of the AIDSdefining illnesses. Clinical manifestations for stage 4 disease that allow
presumptivediagnosis of AIDS to be made based on clinical findings alone are HIV wasting
syndrome, extrapulmonary tuberculosis, esophageal candidiasis, (WHO, 2005). Other
conditions that should arouse suspicion that a patient is in clinical stage include
cryptosporiliosis, isosporiasis, disseminated #aherculous mycobacteria infection,
tracheal, bronchialor pulmonargandida infection (WHO, 2005). Presence of these
conditions unaccompanied by the AI8fining illnesses, however, should prompt
confirmatory testing These categories apply to adults and adolescents 15ofemge and
older. A modified version of the WHO clinical staging system is available for infants and
children under 15 (WHO, 2005).

Like CD4" T-cell counts and viral load testing, recognitiortledse clinical findings included

in the WHO system is an important method for identifying Hifected individuals at high
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risk for morbidity and mortality. Remaining aware of the natural course of HIV infection
allows one to base management decisiondhiomt p at i el préesénsation. IAccarding @
WHO (2005) advanced HIV/AIDS disease is defined for surveillance purposes as any
clinical stage3 or stage4 disease or any clinical stage witlC®," T-cells countlessthan

350 per cubic mm, and this arimation can be used to calculate the burden of disease and
the demand for antiretroviral therapy (WHO, 2005). Strong evidence supports the clinical
benefit of antiretroviral medications for adults with advanced HIV/AIDS as determined
clinically or immunobgically, with the WHO recommending definitive initiation of
antiretroviral therapy in adults and adolescents in clinical stage 4, consideration of therapy
initiation for those in clinical stage 3, and antiretroviral use for those in clinical stage 1 or 2
only if the CD4" T-cells count is lesghan 200 per cubic mm (WHO, 2005). For patients
taking antiretroviral therapy for more than 24 weeks, new or recurrent clinical staging events
can be a guide to decisionaking. Prior to 24 weeks of antiretroviral atment, clinical
events are largely influenced by immune reconstitution or treatment toxicity and may not
accurately reflect immune deterioration (WHO, 200/prld health organizatioguideline

report that the appearance of new or recurrent WHO clinizejes3 and 4 conditions
beyond 24 weeks after initiation of therapy suggéstatment failure (Colebundees al.,

2006). The HIV/AIDS epidemic clearly has broad and significant implications for
individuals living around the globe. Populations in develgpnations are especially hard

hit by HIV infection and, at the same time, frequently lack access to technological advances
and other resources for diagnosing and managing care. Screening strategies, such as the
WHO clinical staging system, allow for effent identification of early infection and
aggressive management when clinicians are equipped with the knowledge to apply them,
and can therefore be useful tools for improving access to and implementation of care (WHO,
2007).
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2.4. HIV attacks the Immune Systemvia the CD," T-Cell

HIV attacks the immune syem by targeting the heart thfe immune system, tHéD," T-

cells, which are the conductors of the immune system. When a pathogen is introduced into
the body as either a virus or a bacterium, it is first recognize@ay T-cells. The CD," T-

cells are responsiblr coordinating each of éhhost immunelefenses, namelyhe killer

cells, the antibode and the phagocytes that wéliminate the pathogen@utran and
Katlama 200Q. However, if theCD," T-cells aredestroyed, the immune defenses that
remain becomdess functionabnd are unable to elimiteathe pathogens anbe lattercan
proliferate to cause diseaggutran and Katlama2000Q. In the body,HIV is replicating in

its niche, which is thenemory, CD;" T-cells the cells that are very actively mobilized
against the most current infections.cBaime a memorgD," T-cell is infected by HIV and
each time HIV is replicating memo@D;" T-cell, which dies and ultimately undergoes the
process of elimination. In the healthy young adult or at the beginning of the HIV infection,
these dying memorgD," T-cells are replaced by a constant source or a reservoir of native
CD4" T-cells originating fom the thymus. It is reportethat during the course of HIV
infection, about 1 billion HIV particles are produced per day, resulting in increasing
numbers of ifectedCD," T-cells. The infection spreads in tineemory cells, in the native
CD4" T-cells in thymus, thesource is therefore progsigely exhausted surpassing the
capacity to produce ne®D," T-cells (Autran and Katlama2000).It has been shown that

progressive loss @D;" T-cells isthe cardinal manifestation tfe effects of HIV infection.

TheCD," T-cells count can therefore serve as a useful indicator of severity of the infection,
providing both a convenient measure mhiunological status and giving some indication of
the risk of opportunistic infectiorparticularly in individuals who have already begun to
show a substantialCD," T-cell decline. TheCD;" T-cell count indeed has considerable
importance in some systems dge stageHIV infection and by implication the guidanod
treatmentdecisions. It is particularly important in determining whether it is appropriate to
initiate prophylactic therapy for opportunistic infections(Hughes et al., 1997. The
significance ofthe destructiorof CD," T-cells in an HIV infected person becomes evident

when there functions are considered.
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2.5. CD4" T-Cell Depletion and Turnover

HIV -infection is characterized by chronic ¢DT-cell activation. There is accumulating
evidence thathigh levels of immune activation in HIV infection are detrimental. A
prospective cohort study found increased levels of OBcell activation or division to be
independenpredictors of progression to AIDS (Hazenbetaal., 2003). Even signs of an
activaed immune system prior to HIV infection turned out to be related to an increased risk
of development of AIDS (Hazenbeegal., 2003) or rapid CR T-cell depletion (Varetal.,

2004) after HI\V1 seroconversion.

Despite low CQR" T-cell counts, no evidee was found for a faster progression to AIDS
among Ethiopians (Mekonnetal., 2005. The slower CR)" T-cell decline in HI\tinfected

Ethiopians may be explained by lower levels of immune activation.

Because high HIV viral loads often concur with higivdls of immuneactivation, a small
group of typical longterm asymptomatic HI\infected individuals(LTA) with high viral
loads was studied. HNI isolatesfrom these LTA turneaut to be as pathogenic as viruses
from HIV-infected patiets with normalrates of diseasprogression, but these LThAad
lower levels of activated -Cells than normal progressors (Choudhaatyal., 2007)
suggeting that the lack of immune activation prevented disease progrebsmmalogy, in a
group of patients who initiallyesponded well to HAART, but subsequently experienced
increases in viral load, maintenance of LO-cells was associated with low levels of
immune activation (Hazenberg al., 2002). Collectively, these data support the hypothesis
that persistenhyperactivation of the immune system during HIV infection causes erosion
of the naive Tcell pool resulting in C T-cell depletion.Because of the correlation
between CLI) T-cell depletion and CP T-cell division, it has alternativelgeen proposed
that inceased Tcell production in HIV infection could reflect a homeostatic response to the
progressive loss of CP T-cells. Using in vivo 2HO labeling, it vas shown that newly
produced naie CD;" T-cells in HIV-infected individuals are prefentially lost fromthe
naive TFcell pool. Even in the memory-@ell compartment, recentlyrodwced T cells
tended to be losfThese data suggest that the increased leve®Daf T-cells production

during HIV infection are not a homeostatic response to the loss gf GbBells; they seem
14



to be a cause rather than a consequence of the chronic loss of-C&lls. Further analyses
of T-cell turnover in prospectively studied H{f infected individualsbeginning HAART
revealed that subjects thi abundant thymus (by Cbasedradiographic evaluation) had
higher levels of naiv@henotype Tcells and loweturnover rates for the total GDT-cell
population(Mc Cuneet al, 2000).
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Figure 2. Kinetics of T-cell dynamics in HIV/AIDS individuals (Source: McCuneet al,

2000) regenerative failure aracceleratedestruction.

HIV infection may affect cell subpopulations acrose thematopoietic tree, including
multiineage CRQ' bone marrow hematopoietic progenitor celistrathymic T-cell

progenitorsn the thymus, and mateiiCDy" T-cells in the periphergMc Cuneet al, 2000.

The hallmark of HIV infection is a progressive decline in the number of" CDB
lymphocytesThi s decline is seen in both HAnapveo
number of antigespecific CD" T-cells for a given opportunistic pathogen declibelw a

critical threshold the patient becomes at increased risk for disease wittgématiic Cune

et al, 2000.
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2.6. Highly Active Antiretroviral Therapy (ART) and Immunological Recovery

Highly active antiretroviral therapy (HAART) has changed sioenery of HIV infection
since 1996, with the introduction of combined antiretroviral treatment. HIV infected
individuals are living longer and AIDS has become a chronic and manageable disease
(Stevenet al., 2003).Currently, 25 single or combination preparations from four classes of
drugs are licensed four HIV treatment: nucleoside (NRTIs; Abacavir (ABC), Didanosine
(ddl), Lamivudine (3TC), Stavudine (d4T), Zidovudine (ZDV), Emtricitabine (FTC)) and
nucleotide analogs (NtRTIs, Tenofovir (TDF)protease inhibitors (PIs: Lopinavir (LPV),
ritonavir (RTV, r), Nelfinavir (NFV) ) and fusion inhibitors (Enfuvirtide {10), Maraviroc
(MVC) (Bensonet al, 2004). Generic combinations of stavudine (d4T), lamine{BTC),
nevirapine (NVP), zidovudine (ZDV) and efavirenz (EFV) are approeedise in district
hospitals inEthiopia( EFDRE,MOH, 2003 ).

Antiretroviral therapy (ART) is the cornerstone of the overall strateggdace morbidity
attributed to HIV relagd infections. Potent combination ART has reduitedincidenceof
Ols for certain patients with access to care. However, it does not rapRaseedfor
antimicrobial prophylaxis among patientsth severe immune suppressi@@ensonet al,
2004).

2.7.0pportunistic Diseases in HIV/AIDS Patients

The various infectious agents that are defined by the Centers for Disease Control (CDC) as
diagnostic of AIDS when present in persons infected with HIV can produce a host of clinical
and pathologic conditions. Here may be regional, racial, age, or geraksociated
variations in the incidences of opportunistic infections seen with AIDS (Read, 2007).
Opportunistic infections are late complications of HIV infection for the most part patients
with less than 20€D," T-cells/mni. The causative agents are opportunistic organisms such
as Cryptosporidium spp, Isospoi@ystoisosporabelli, microsporidiaspp Mycobacterium
tuberculosisand Candida spghat cause illnesses in compromised immune systems. These
common protozoans, bacterial and fungal parasites are severd/iAlIBIS patients (Facuci

, 2011).
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2.7.1. Opportunistic intestinal parasitic diseases
2.7.1.1. Cryptosporidiosis

Cryptosporidiosis is caused by various species of the protozoan p&agtesporidium
which infect the small bowel mucosa and, if symptomatic, typically cause diarrhea. The
three species that most commonly infect humans @rgptosporidium homis,
Cryptosporidium parvumand Cryptosporidium meleagrididnfections are usually caused

by one species, but a mixed infection is possible (Catnah,2006).

Cryptosporidiosis is a significant disease in both the immunocompetent and immuno
compromised hostmmunocompetent humans and animals developlisgting infections
localized to specific tissues (usually the intestinal tract), while hosts which are immuno
compromised by infection (e.g. AIDS patients), chemotherapeutic agents or nutrition
develop moresevere clinical signs, with parasite dissemination to other tissues and have
recurrent ad chronic infections (Thompso2005). Patients with cryptosporidiosis most
commonly have acute or sub acute onset of watery diarrhea, which may be accompanied by
nausea, vomiting, and lower abdominal cramping. Severity can range from asymptomatic to
profuse, cholerdike diarrhea. More severgymptoms tend to occur in immuseappressed
patients, whereas transient diarrhea alone is typical in hosts with competent immune
systems. Fever is present in approximately-inirel of patients and malabsorption is
common (Chert al.,2003; Souzat al.,2004).

The most widelyusedand t he d@godddt es and o Cryptosperididnet e ct i
Oocysts in stool is the modified acid fast stain (Letal., 2003). Oocysts appeared dint

orange against a blue bagiound, measuring usually@pum in siz2 (Smithet al.,2005)

Cryptosporidiosis remains a common cause of chronic diarrhea in AIDS patients in
developing countries, with up to 74% of diarrheal stools demonstrating the organism
(Tumwine et al., 2005). In developed countries with low rates afvieonmental
contamination and where potent antiretroviral therapy (ART) is widely available,
cryptosporidiosis has decreased and occurs at an incidence of <1 case per 1000epesson

in patients with AIDS (Buchacet al.,19942007 )
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Cell-mediated immuity is believed to be the primary method for host elimination of
Cryptosporidium sppinfections Zhu, 2010. This has been established by using animal
models with depleted components of their immune system (SCID mice, nude mice,MHC
classl/C" T-cell-d ecient mice, MHC classICD," T-celkd ey ci e n't mi c e) as
monitoring the immune response in hosts which have (humans, foals, cats, poultry)
deyci en c-esliatediimmunityedue to genetic defects or infectiéimu( 2010. CD,"
T-lymphocytes andFN-g are critical in parasite elimination. Humans and animals with
depressed CP T-cell counts such as patients with AIDS are unable to properly eliminate
Cryptosporidium infections, but restoration of GD T-cells through provision of
antiretroviral theapy or adoptive transfer to the host permits elimination of the parasite
(Farthing, 2000). Peripheral lymphocytes are less important than the intraepithelial
lymphocytes (IEL) that are critical for parasite elimination. In the immunocompetent host
CD4" IEL increasesarly in an infection an@Dg'IEL increase over the recovery phagay,

2010. It is believed that CP IEL are most important in controlling the parasitelyea the

infection whileCDg" IEL are important in later phaseggueetal., 2009. The CDy" IEL is

closely associated with infected enterocytes and producgifRN-g acts by inducing host
enterocyte resistance to par asji toacentrationa si on,

and decreased intracellular developmeitiu, 2010.

The humoral immune response is considered less important in cryptosporidiosis but there is
an elevation in serum and mucosal antibodies associated with parasite elimination and
resolution of clinical signs. Antibody responses may be redundant but maylajsa role

in resistance to infection. Parasg#pecific antibody responses have been demonstrated in
animals and humans without parasite eliminatitatue et al., 2009 however, in other
studies resistance to infection has been associated with locandAgM response<fu,

2010.

Immunocompromised populationsre at imreased risk for clinically significant
cryptosporidiosis. In developing countri€xyptosporidiumoocysts have been identified in
the stools samples of up to 73% of immunocompromisatients(Certadet al., 2005;

Tumwine et al., 2005). The prevalence of cryptosporidiosis among HIV/AIDS patients
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decreased after increased use of Highly Active Rdiroviral Treatment among this
population in the | ate el tnptesporidosisprevatelyce i n
of 20% among HIV patients in 1994. By 1998, the prewademad fallen to 6 % (Inunget

al., 2000).

In Ethiopia a prevalence of 15.4 % has been found among HIV positive individuals in south
west Ethiopia during 2004Zelalem et al., 2008). 25% prevalence has also been found
among HIV positive individuasl in Yirgalem Hospital during 20@¥nde et al., 2010).In

2008 on a study done among HIV positive individuals in selected ART centers in Adama,
Afar and DireDawa, the prealence of crypsporidium was found as 62.5%2.5% and

25% respectivelyHaileeyesus and Beyene, 2009).

2.7.1.2. Isosporiasis (Cystoisosporiasis)

Isosporiasis, also known as cystoisosporiasis, occurs worldwide but predominantly in
tropical andsubtropcal regions. Immunocompromised patients, including those who are
HIV-infected, are at increasedk for chronic, debilitating illnes¢Certadet al., 2003.)
Althoughlsospora (Cystoisospora) belompletes its life cycle ihnumans, the oocysts shed

in the feces of infected individuals must mature (sporulate) outside the host, in the
environment, to become infective. On the basis of limited data, the maturation process is
completed inapproximately 1 to 2 days but might occur more rapidly in some setting
(Lindsayet al., 2000) Infection results from ingestion aporulated oocysts, such as from
contaminated food or water. After ingestion, the parasite invadesocytes in the small
intestine. Ultimately, immature oocysts are produced and shed in (tiodkay et al.,
2000).

The most common manifestation is watery, 4dsody diarrhea, which may be associated
with abdominal pain, cramping, anorexia, nausea, vomiting, andgtade fever. The
diarrhea can be profuse and prolonged, particularly in inmcompromised patients,
resulting in severe dehydration, electrolyte abnormalities such as hypokalemia, weight loss,
and malabsorptiorBjalek et al.,2001).
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Typically, infection is diagnosed by detectifgpspaa oocysts (dimensions, 236 um by

12117 pm)in fecal specimens (Lindsast al., 2000). Oocysts may be shed intermittently
and at low levels, even by patients with profuse diarrhea. Diagnosis can be facilitated by
repeated stool examinations with sensitive methods, such as modifiefhstcidchniges,

on which oocysts stain bright red, and UV fluorescence microscopy, under which they
autofluoresce(Bialek et al.2002). Diagnosis depends on microscopic identification of
oocysts in the stool. Lik€ryptosporidium,the oocysts olsosporaare acid fats during
staining but differ from oocyst o€ryptosporidiumby their size and shape (Endeshaw,
2005).

In an observational study, incidence of isosporiasis decreased after widespread introduction
of antiretroviral therapy (ART), except in patients with £D-cell counts of <50 cells/min
(Guiguetet al.,2007)

2.7.1.3. Microsporidiosis

Microsporidiosis is an important emerging opportunistic infection in-ihifécted patients

and appears to have an eespanding clinopathologic spectrum (Gracia @mickner,

1997). It is caused byicrosporidia or microsporanghich are a widepread group of
obligate intracellular spore forming parasitic protozoans, characterised by the possession of
a coiled filament seen by electron microscopy within the smaltead spores (Curregt

al., 1990).The first human case of microsgian infection was reported in 1959, when a
new species,E. bieneusiwas found in a human immunodeficiency virus (Hixjected
patientin France (Franzen and Muller, 1999) and sinceb1#3 bieneusiwas identified as

anaetiological agent adiarrhea(Desportest al,1985).

Microsporidians por es ar e between 1 and 20 em |l ong
thick wall composed of three layers (proteinacious exospores, chitinardospore and a
plasma membrane enclosing the cytoplasm). The spore is with a single (unikaryotic) nucleus
or two (diplokaryotic) nuclei, a posterior vacuole, the polaroplast membranes, and the
unique extrusion apparatus, which consists of a coiled fitdarent and its anchoring disc
(Franzen and Muller, 1999).
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Human infections witthmicrosporidiahave been reported from all over the world, and the
majority of cases have involved HIV infected patients. The wide geographical distribution
and high prevalence among Hl\infected patients suggest thaticrosporidiamay be
natural parasites of humans, causing disease only in immunosuppressed hosts;with CD
cell counts below 10@ells/ mni (Franzen and Muller, 1999¥.he reported prevalenasf
microsporidiosos in AIDS patients in one select population thvas referred for
gastrointestinal symptoms was 39%héh, 200 Microsporidiosishas been also reported
in up to 7% of HI\linfected in Thai children with acute and chrodiarrhea (Mofensn et

al., 2004). In Africa due to lack of appropriate diagnostic methexserienced and skilled
manpower, information regarding intestinal microsporidiosisAIDS patients is very
limited. In Ethiopia intestinal microsporidiosis due Eo bieneusiand E. intestinaliswere
highly associated, 17.2 % (Ergle@aw, 2005) with chronic diareh inAIDS patients.

Routes of transmission and sources of hummacrosporidialinfections have been difficult
to ascertain (Gracia and Bruckner, 1997; Franzen and Ma®¥€9). Persons or animals
infected with microsporidia are possible sources of infection and pefsBperson

transmission by faecalral route may be significant (Franzand Muller, 1999).

The life cycle includes repeated divisions of binary fission ¢émeny) or multiple fission
(schizogony) and spore production sporgony. Both merogony and sporogony can occur in
the same cell at the same time (Gracia and Bruckner, 1997). In suitable host cells, the
sporoplasts that are released from the spores becomatsjeand then meronts develop into
sporonts, which are characterized by a dense surface coat. This surface coat later develops
into the exospore layer of the spore wall and provides environmental protection for this
infectious stage of the parasite. Spusamultiply by binary ormultiple fissiors and divide

into sporoblasts that will develop in to mature spdfeanzen and Muller, 1999).

Micosporidiaare protozoan parasites responsible for significant gastrointestinal disease in
patients infected with HIV (Asmutlet al, 1994). After some initial debate about
pathogenicity,microsporidiaare now widely accepted as true enteric pathogens, causing

diseas in the majority of HIVinfected patients (Mota and Edberg, 200B). bieneusi
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which was first described in HIV/AIDS patient, seems to be the commonest human
microsporidianinfection and has been found in symptomatic patients up to 6.5% (Girrey
al., 1990)

The most common manifestation of intestinal microsporidiosis in people with AIDS is
profuse watery, noiloody diarrlea, sometimes accompanied by abdominal pain and
cramping, nausa, vomiting and weight lossMpfensonet al, 2004). Thus according to
several sources (Chijide, 2006) speciesradrosporidiahave been tried to disseminated
disease cholangitis, keratoconjunctivitis, hepatitis, peritonitis, and infection of the lungs,
kidney liver muscles and the brain. In HIV/AIDS patient the symptomsnigstinal
microsoporidiosis are similar to those of isosporiasis and cryptosporidiosis, although milder
(Mota and Edberg, 2000; Mofensen al, 2004) and also fat,-gylose and Vitamin B
malabsorption are present (Franzen and Muller, 1999).

Infectionby E. bieneusiand/orE. intestinais have been identified as main causes for watery
diarrheaand wasting syndrome in AIDS patients, when the'CDcell count is below 100
cellmm’® (Asmuth et al,1994). In Ethiopia recent study shows that the prevalence of
microporidiosis in HIV/AIDSdiarrhed patients is 18.2% (Endeshaatal, 2006).

Diagnosis of human microsporidiosis is dependent on the identification of spores in clinical
samples stool spevens (Mofenson et al, 2004; Chijide, 2006).The most common
diagnostic method is to stain samples by using fluorescence brighteners, such as Uvitex 2B
(Van Gool et al, 1995). Fluorescence staining is very quick, easy to perform and its
specificity for mcrosporidian spores is high, because microsporidian spores can be

identified by a diagonal or equatorial bélte structure (Chiorali@t al,, 1998).

Successful treatment of microsporidiosis in immunodeficient patients is limited and no
effective trerapyis known Eranzen and Muller, 1999). Infections dueHo bieneusiare

much more difficult to treat, and currently there is no acceptable treatment (Franzen and
Muller, 1999).
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Albendazole: Several case reports (Chijide, 2006) have shown that albendamle
effective for treatment of Encephalitozoan infection in HIV infected patients and led to
impressive clinical improvement and eradication of the parasites. Inirtié¢ted patients,

HAART associated improvement @D, T-lymphocyte cell count can favaily modify the

course of disease, such as microsporidiosis. However, therapy of microsporidiosis must be
continued, because relapse is common in patients who have responded to albendazole or/and
ART when therapy is stopped (Chijide, 2006). Therefore, whth lack of an effective
treatment againdk. bieneusiclinicals should be strongly encouraged to optimize ART to

avoid a poor out come.

2.7.2. Opportunistic bacterial diseases
2.7.2.1. Tuberculosis (TB)

Tuberculosis (TB) infection occurs when a susceptible person inhales droplet nuclei
containingMycobacterium tuberculosisrganisms. It is one of the most common AIDS
related opportunistic infections worldwide, and is the leading cause of death from AIDS i
subSaharan Africa (Havllir and Barnes, 199%he incidence of tuberculosis is significantly
higher in HIV-infected people than in those without infection (Bandstral., 2001) .TB
disease can occur at a@p," T lymphocyte CD4" T-cell) count, althouly the risk increases

with progressive immunodeficiency(Woedt al.,2000).

Tuberculosis (TB) is a particularly important problem where in some countries up to 30%
patients with TB are also HIV sero positive (Facuci, 2011). In an individual infected with
HIV the presence of TB affects the HIV/ AIDs progression in many wayscreases HIV
replication, which leads to increased viral load. This results in more rapid progression of
HIV disease. It also increases occurrence of other i@ Ethiopia routinelata from 44 sites

in the year 2005/6 showed 41% of TB patients were HIV positive (FMOH. 2000/2008).
Another routine data collected in 2006/7 showed that thmfeation was 31% (FMOH,
2009).
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Infection with HIV constitutes the strongest risk factor fevelopment of TB in subjects

with latent MTB infection. Due to the high incidence of both HIV and MTB infectiotién
developing countries, TB has emerged as the most common opportunistic infection (Ol) in
HIV-infected patients worldwide (WHO, 2006a). Bhuthe interaction of these two
pathogens currently and in the future will potentiate morbidity and mortality associated with
either. Globally, more than oftaird of HIV positive individuals are cmfected with MTB

and 12% of AIDS deaths are attributed B (Raviglione, 2003; Corbett al., 2003). In
Africa, HIV is the single most important factor determining the increased incidence of TB in
the past 10 years (WHO, 2006b). HIV/AIDS accounted for 32% of the estimated 141,000
cases of tuberculosis in Ethiopia in 2005 (MOH, 200%ag cgathognicity between MTB

and HIV is best illustrated by the high susceptibility of the Hifécted persons for
reactivation of a remote TB infection or early progression of a newly acquired disease. This
dual interaction is also demonstrated by the negatiypadinof TB on the natural history of
HIV, which is characterized by increased incidence of clinical progression and increased
mortality rates (WHO, 2006b; Gerar200).

HIV -positive person infected with MTB has a 5@0% lifetime risk of developing TB
disease as compared to Hiégative person who has only18% risk. HIV-infected
persons who become newly infected with MTB rapidly progress to active TB disease.
Clinical presentation of TB is also a typical and severe when immune suppression is
advancedn TB-HIV co infected patients (Gerard, 2000). The progressive loss qf TD

cells in HIV-infected patients is the basis of increased TB incidence singe TGEells are
considered to be the primary cellular component involved in immune protection abAinst

via their ability to produce IFdN, acti vat e macrophages, and ki
CD;" T-cells are believed to be required either for primary activation of Tells or for

the maintenance of immune protective {£D-cells (Badriet al., 2001, Janssewt al.,2003;
Shedlock and Shen, 2003; Sun and Bevan, 2003).

Since, MTB can spread through the air; the increase in active tuberculosis cases among
dually infected people means more transmission of the TB germ, meaning more TB

infections ad disease in the whole population. Consequently, the HIV/AIDS epidemic is
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reviving an old problem in developed countries and exacerbating an existing one in the
developing countries (Faueind Lane,2001). For these reasons, it is believed that HIV
incresses the spread of TB. Active TB is most common in patients aged 25 to 44 years in
developing countries. In these demographic groups, 20 to 70% of the new cases of active TB
are in patients with HIV infection. This active TB often develops relatively earthe

course of HIV infection and may be an early clinical sign of HIV disease (BadcLane,

2001).

Clinical TB accelerates the progression of underlying HIV disease by stimulating HIV
infected macrophages and £DTI-lymphocytes to produce more virgseA cohort study
undertaken to assess the effect of TB on the natural history of HIV infection in patients from
a high TB prevalence setting (Badri al., 2001), demonstrated a significantly reduced
survival and an increased frequency of AlB&ining iliness in HI\infected patients with

TB. The median time of progression to AIDS according to this study, in patients free of
AIDS at baseline, was 6 months for tuberculosis cases compared to 14.5 months for patients
with HIV but no TB (comparison group). Mality rate was significantly higher in TB cases

compared to the comparison group (Badral.,2001).

Furthermore, TB has been shown as one of the leading opportunistic diseases diagnosed in
patients with AIDS as well as the most common cause of deathtopsied African patients
with AIDS (Larry et al.,2003). In one observational cohort study of HIV infected adults in
South Africa (Dayet al., 2004) viral load was compared between patients experiencing
episode of TB and those ndiB control groups. The result revealed that the mean HIV viral
load was higher in the TB group than in the 41 control group showing that an episode
of TB could hae some effect on HIV disease progression or HIV transmission at the
population level (Dat al.,2004). On the other hand, HIV positive patients with active TB,
who receive antiB therapy and HAART, are just as likely as HAAREated HIV
positive patiets without TB to benefit from antiretroviral therapy (Hung, 2003). Taken
together, the onset of TB in H¥nfected patients is associated with an increased risk of
AIDS and death.
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2.7.3. Opportunistic fungal diseases
2.7.3.1. Candidiasis

Mucocutaneousandidiasis is frequently one of the firstrssgof HIV infection and 90% of
patients with AIDS will develop oropharyngeal candidiasisate time during their illness
(Vazquez, 2000). However, pulmonary candidiasisnsuacommon manifestation among
HIV -infected patients. In 1987, data from the Centerdigease Control AIDS data base
indicated a 50% prevalence of oropharyngéahdidainfection, a 10% rate of esophageal
infection, and 5% rate of bronchopulmonainfection amog AIDS patients (Selilet al.,
1997).

Oropharyngeal and esophageal candidiasis are common kinfédted patiets. Most such
infections arecaused byCandida albicansOropharyngeal candidiasis is characterized by
painless, creamy white, plaglike lesions that can occur @ne buccal surface, hard or soft
palate, oropharyngeal mucosa, or tongue surface. Lesions can beseaglgd off with a
tongue depressor or other instrument. Less commonly, erythematous patches wiiiteout
plagues can be seen on the anterior or postapper palate odiffusely on the tongue.
Whereas esophageal candidiasis generally presents with retrosternal burning pain or
discomfort along with odynophagia; occasionally esophageal candidiasis can be
asymptomatic. Endoscopic examination revealfstish plagues similar to those observed
with oropharyngeal disease. On occasion, the plaques may pramsegeerficial ulcerations

of the esophageal mucosa with central or peripheral whitish exudatésenbauret al,
2000).

The high prevalence asophagal candidiasisn patients with AIDS indicates the critical
role of cell mediated immunity in normally protecting the esophagus f@andida
invasion. Esophageal candidiasis in an Hidsitive patient may be the first manifestation of
AIDS (Colemanet al, 1993), typically occurring at lowe€D," T-cells counts, <100
cells/mn? (Colemaret al,, 1993).

Oral candidiasis is the most common and usually the earliest opportunistic infection

affecting HIV-positive patients Watanabeet al., 199). It has been used as an initial
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manifestation of AIDS in all highisk population (Matsuzaket al., 1997), although by
some accounts it is considered more prevalent in the homosexual HIV infected population
(Hohl et al., 1983). Risk factors for esophes candidiasis in HI\infected populations
include initial low CD" T-cell count and plasma viremia. In addition, that risk may also be
influenced by such factors as homosexual/bisexual behavior, prior zidovudine therapy,
recent antibacterial therapy, aodhl candidiasis (Holdt al.,1983).

If oral candidiasis is not treated, it may progress to candidal esophagitis (\Vetrt&n
1985). Virtually all HI-infected individuals with cutaneous candidiasis will harkbr
albicansas the pathogen, wit@. tropicalis only rarely being diagnosed (Scettal., 1986).

In patients with the AlDSelated complex (ARC), the observed perirectal pain and
ulceration has often been associated Witlalbicans In female patients with HIV infection,

candidal vaginitiss a recurring problem.

Initiation of highly active antretroviral therapy (HAART) in HimMfected populations has
exerted a positive impact on the immunological recovery of such patients, thereby leading to
decreased frequency of symptomatiandida infections and an overall decline of some
opportunistic infections (Mahgoudt al., 199). Thus, in patients receiving HAART, there

has been a significant increase in the functional measures of innate immunity, such as
fungicidal activity, chemotaxis, anoixidative metabolism of PMNL and monocytes from

HIV -positive naive patients (Rinalét al., 1987). However, in a longitudinal study of the
relationship between HAART therapy and recurrent oropharyngeal candidiasis in advanced
HIV infected patients, Rev&ar et al, (1984) demonstrated that unless HAART is
accompanied by significant decrease in the viral load and increase in h&-€8&ll count,

HAART alone may not lead to reduced recurrence rate of oropharyngeal candidiasis.
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2.8. The Current Staus of Opportunistic Infections among HIV SerePositive Patients

in Ethiopia
The spectrum of HIV/AIDS related diseases is not well described in the African continent as
in industrialzed countries but a review made in 4 African countries, CotediviSouth
Africa, Kenya ad Ethiopia tuberculosis¢ryptosporidiosis,isosporiasis,and esophageal
candididiasis as the major illnesses in the order given and concluded that some of the
diseases were preventable by Ol prophylaxis even in the absenceTofARon et al.,
2009.

In the Ethiopian context a one year prospective study of consecutive patients atbnlteed
medicalwardsof Tikur Anbessa teaching hospital had shown the morbidity and mortality
patterns of patients with HIV/AIDS with thllowing findings (Daniel, 2000Dawit and
Tsehaynesh2003, oropharyngeal candidiasis 1367.4%), tuberculosis 131 (55%), and
others 82(34.6%). The authors concluded that Ols were the major causes of morbidity and
mortality among HIV patients and mamyf the common Ols were both preventable and
treatable Daniel ,2000.

In another study that was done at Zewditu memorial hospital in Addis Ababa to determine
the proportion of patients that developed the immune reconstitution inflammatory syndrome
(IRIS) among HIV/ AIDS patients , the patterns of Ols prior to the start of HAART were
include the following, tuberculosis 31.14%, oral candidiasis 16.&#hgayet al., 2008).

The study concluded that the proportion of IRIS in the hospital was 17.2% out of 186
patients on HAART Kahsayet al., 2008). The most prevalent Ols was TB. The study
emphasized the need to be aware of IRIS by clinicians and all health workers and to have
adequate provisions of antimicrobial and other medications for proper manageniest of

patients Kahsayet al.,2008).

Different investigatorsalso have shown that infection by intestinal parasites enhances
immune activation and has been suggested to contribute to progression of HIV infection
(Bentwichetal., 1995; Bentwichetal., 199). In a study conducted in Ethiopia, there was a

significant correlation between the number of excreted worns egg plasma viral load
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(Wolday et al., 2002). Moreover, other studies have revealed that intestinal parasitic
infections have interaction wittmmunological effectors such ascEll subsets (CP and

CDg") (Kalinkovich et al., 1998). It has been indicated that even healthy Ethiopians (HIV
Negatives) have loweED;" T-cellsand higher CB' counts as compared to Europeans and
other Africans and it is hypothesized that environmental pathogens such as intestinal
parasies could play a role (Messed¢ al.,1999; Tsegayetal., 1999).However, the factors

that contribute to these variationg arot welldefined.

Because of lack of adequate and appropriate techniques available to diagnose some of the
opportunistic intestinal parasites, there is nadepth study on the relationship between
HIV/AIDS status and the prevalence of intestinal piggasespecially the opportunistic ones

in Ethiopia. Only some limited studies on HIV/AIDS patients and children under five were
reported onCryptosporidium parvunmand other intestinal parasites. An epidemiological
study conducted on intestinal parasitesl a1V infection among the Wonji Sugé&istate
residents had indicated limited difference in the overall prevalence of the common intestinal
parasites in HIV positive and HIV negative subjects (Fontahak, 2000a). However, the
study di dn oréss ther pooplenr df gppoetuhistic intestinal parasites and other
commonipabhogenico intestinal protozoan bot
subjects. Therefore, there are several questions to be addressed in relation to opportunistic
intestinal @rasites and HIV infections. These incluthee immunological spectrum at which
opportunistic intestinal parasites infectioappear in Ethiopian HIV/AIDS patientshe

impact of HIV infection on the prevalence of opportunistic and common intepanaties
fauna,the widely application of appropriate diagnostic methods commonly used to identify

opportunistic intestinal parasites ( Endasha004)
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Table 1 .Opportunistic intestinal parasites reported by different studies from Ethiopia

Parasitddentified | Subject type No. No. Ref.
examined| Positive (%)
Cryptosporidium | Diarrheapatient | 1 1 Assefa & Eshete
1990
Cryptosporidium | Children with 100 9(9%) Mersh and Truneh
acute diarrhea 1992
Cryptosporidium | AIDS patients 63 25(40%) Mengesha, 1994
Cryptosporidium | Children under | 214 12(5.6%) Assefaet al., 1996
five
Cryptosporidium | AIDS patients 147 3 2(1.4%) Fisseheet al.,1998
(chronic diarrhea)
Isospora 8(26%)
Cryptosporidium | HIV patients 54 6(11%) Awole et al.,2003
Isospora with Chronic 4(7.4%)
Cyclospora diarrhea 2(3.7%)
Cryptosporidium | Diarrhea patients| 442 92(20.8) Endeshavet al.,
Isospora 35(7.9) 2004
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3. MATERIALS AND METHODS
3.1 Description of the Study Area

The studywas carried out in ButajiraGeneralHospital (B5H), Butjira town, Southern
Ethiopia. Butajira district is located in Gurage zone, Southern Nations, Nationalities, and
Peoples Regional (SNNPate of Ethiopia. Thedistrict bordersSiliti Zone to the south,
Mareko District to the eastMuhur and Akillial District to the west, an8odoDistrict to the

north. The estimatedirea of the district is 797km, of which Butajira town covers
approximately 9krh The area is located 13@ns south of Addis Abeba and 3ams to the

west of Zeway town in Rift valley,8.2 north latitude and 38°Seast longitude. Climate
varies from arid dryn lowland areas at altitude around 1,5Q@fbpical climate) to cooand
wet/moist inmountainous areas up to 3,50@tersabovesea levelThe main wet season
occurs between Junené October every year with the remaining monthseing
predominantly dy.The averagelayi time temperatureariesbetween20-30 °C, with night

time temperaturdalling close to freezingoint at higher altitudes. The population of the
district is estimatedo be 216, 968 in 2008Regional Statistical Office)According to the
RegionalHealthInformation Bureauhe district has one Hospital, seven Health Centers, 71
functional Health Posts, 13 registered +gmvernmentalhealth facilities. The Butajira
General Hospital RGH) was selected for this study as it has greater HIV/AIp&iens 0
record as compared to otherdoreover the BGH provides HIV/AIDS interventions
including free diagnosis, treatment and monitoring. The centre diagnoses new cases and
monitors those on therapy. Also structured HIV/AIDS date available at this gemnal

Hospital.

3.2.Study Design

The design of the studyashospitatbasedanalyticalcross sectionadurveyto determine the
immunological respnses of HIVserapositive individuals with or without opportunistic
disease such as cryptosporidiosis isosporiasis, microsporidiosistuberculosis and
candidiaisisbefore and after ART initiatiorand the prevalencef these opportunistic
diseaseamong thestudy partiticipants aBBGH. All study participantsART-naiveand ART

receiving, with symptomatic HIV infection with and without the selected opportunistic
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infectiors were includedFor screeningf theOls and diseasgatients were diagnes both
clinically and through laboraory investigations. CE T-cell couns were done using
Fluorescent Activator Cell Sorter machine.

In this study a patient with incomplete information was not includepatientwhose CD,"
T-cell countwas not monitoredduring the clinical and laboratoigvestigation of the Ols
was not included.The studywas more of descriptive and comparative type focused on
identifying and describingryptosporidiosisisosporiasis, microsporidiosigsiberculosisand
candidiaisis The studyalso attempted to elucidatthe associatiorbetweenCD," T-cells
couns andthe prevalence of Olamang the studiedHlV sero-positiveindividuals. Clinical
evaluation of the patients foine status of imiunity (CD;" T-cell count), basidemographic
information andHIV/AIDS diseasestagingaccording to WHQ2005) dassification criteria
wasdone by thephysicians. Additionally, CD," T-cell count of the study participants was
obtained fromthe ART clinical center inthe hospital. CD* T-cell count was considered
only whenit was done at the timeof stoo| sputumand swab(scraping sample were

colleced

Before starting collection of data from study participamt® attenéd BGH, first theywere
briefedaboutthe purpose of the study in the voluntaounseling and testing/CT) center

of the hospital. Then those individuals wheere voluntaryto participate and fulfilled the
inclusion criteriawere allowed to sign a written informed consentthe VCT center and
enrolled in the study. All relevant datgerecollected at thdospital by the investigator with

the help ofthe medical psychologist, physicians, nurses and laboratory technicians. During
follow up of the study participastclinical examination, stookputum, mouth swaland
blood sample collectionwere done to genate data onthe prevalence ofselected
opportunistic infections an@D;" T-cell couns. Data collectionwas made after giving a
code for each study participaahd the data of each participamas recorded properly in

accordance with theode.
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3.3 Study Population

People living with HIV/AIDS (PLWHA) of both sexes whame to OPDof the BGH to
monitor their disease status an@atients oPLWHA wereenrolled.Inaddition people who
tesed HIV-positive at the hospital during the study time and referred from other health
institutions for clinical and laboratory investigations to monitor their diseases staisalso
enrolledin the study

The study participant&ere both males and femalegho visited Butajira GeneralHospital
ART centerfrom March to June 2014~urthemore participantsvereselected fronany age
of HIV seropostive individualswho had started ART and whdad not yet started ART.
The studydid not include, however,those wo had taken drugs for anykinds of

opportunistic infectiomuring thestudyperiod.

A total of 384 HIV/AIDS patients data wenesed for this study.Primary data were
generated using84 (178 males and206 females)HIV/AIDS patientswho were naive to
HAART and onHAART. The mean age of the stugagrticipantsvas 34.1% 10.09 standard
deviationwith the rangeof 48 (61-13) years In BGH the HAART regimen for HV patients

consised of zidovudine, stavudine and nevirapine.

3.4. SampleSize Determination

Since there was no previous investigation conducted on the same topic in the study area and
there was no published work \vRalue of 0.5 was taken to ensure the sample size large
enough to satisfy the precision and confidence constrédgtsaking this into consideration,

the sample size for single population was calculated based on the 95% confidence interval

(CI) and 5% sampling error by usitige formula described by Hassan (1991).

In estimating the sample size (n), 50% prevaler@8% Cl for Z statistics which is
conventionally 1.96 and 5% precision was used to determine the sample size using the following

statistical formula
(Z a/2)* P(1—P)
dE

n=
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Where:
n=  sample size.

p= expected prevalence or proportion
d= marginal error between the sample and the population.
Z

U/ 2 = Critical wvalue at 95% certainty

Based on the above formula, the sample sizevé@scalculated as follows:

n =(1.96¥ (0.5) (0.5)
(0.05¥
=384

Thereforethe calculated sample size for this stugs384.

In this formula, p (1i p) is maximized when p = 0.5his ensures a sample size large
enough to satisfy the precision and confidence constraints. However, if a researcher has
sufficient evidence to believe that p differs from p = 0.5, substitution of his best estimate can

result in a significant reduction the required sample size (Hassan, 1991).

3.5. Sampling Method

Stool, blood,sputumand swabsampleswere collected by using a serial sampling method
from patients who @ne to BGH ART centerandthose whohavefulfill ed the criteria until
the sample sizevas reached The inclusion criteriavere: 1.Being HIV/AIDS patient, 2.
Willingness ofthe patientto participatein the study The exclusion criteriavere: 1.1f the
patient hadtaken drugs for any opportunistic infections close to the study peiod
patients who were severely #@nd could not respondJsing these criterjaa total of 384
patients whoverenaive toART and onART wereincluded in the studylhe data colle@n

was carriecbut duringthe period betweelMarch andJune 2014.
3.6. Methods ofData Collection

3.6.1Structured Questionnaire

For the collection of datayhich includesboth clinicd as well as laboratory diagnostsvo

types of structured questionnairewere used(appendixlll and appendi®/) to gather
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information on HIV status of the patient that explores sole@mographic data including sex,
age ART status, some selectedls, cough, oral lesion/white patchesdiarrheal cases,
WHO cyclestage and CP T-cell counts 6the participantsand was completed by health
professionals at BGHNo pesonal identifiers were included amdividuals were given a
unique codenumber to beattached orthe structured forms and their laboratory specimens
(test tubes).-rainingwasgiven for data collectors regarding the purpose ofghely and the

procedures to bllowed for data collection

3.6.2Stool, Sputum, Swab and Bloodample collection

Sterilized and disposable materials including glovgsatulas, stool cgp swab scraping
sticks, slids, and small plastic tubes and test tubes were usestdol, sputum, swab and
blood sample collection from the study subjecBefore collection ofthe samplas, the
selectedPLWHA were orientad and provided withmaterials to handle stool and sputum
specimens by a laboratory techniciémaddition stool, blood, sputurandscraping (swab)

samples weralsocollected from each study participant at enrolment.

Single freshstool, sputum, swab andblood sample were collected from each consenting
study subject on the same day of enrolment using wide mouth screw capped sterile
containes, plastic tubesslides and test tubeby experienced laboratory techniciarnghen

all specimenswere processed and analyzed withinrgd hours of collection at BGH
laboratory with thehelp of laboratorytechnicians. Thercertified medical laboratory
technicians were used to dothe laboratory diagnosis The experienced laboratory
technologists together with the principal investigatarried out all thdaboratory diagnosis

process until this research work ends

3.7. Laboratory Examination Techniques

Standardlaboratory techniguesvere used at BGH, to generate datan prevalence of
opportunistic infections and disease such as cryptosporidiosis isospoiasis
microsporidiosis, tuberculosis, andcandidasis among HIV positive persons with and

without ART. These laboratory techniguesluded
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3.7.1. Direct wet mounttechnique

A direct wet mount of stool in normal sali(@.85% NaCl solutionyvasprepared andvas
examined for the presence of motile intestinmrages and trophozoites under light
microscope 400 X magnificationn. Lug ol 6 s i o Wasuosed ts detedt nystsi @

opportunistidntestinal parasites

3.7.2. Concentration technique

The concentration procedure recommended isfahmol-ether (orformdin-ethyl acetate)
method.According toWHO (1997, protozoan cystsarerecovered by this methodth this
method using a wooden applicatorisk, 1 gram of stool specimen waslded to 10ml of

10% formdin in a small beaker and thoroughly emulsified, and brought into suspension.
Next the suspension is strained through a double layer of wet gauze directly into a 15 ml
centrifuge tube. The gauze is ¢n discarded, and more 10% fotmais added to the

suspension in the tube to bring the total volume to 10 ml.

Then3ml of ether is added to the suspension in the totegredby rubberstoppes and
shakenvigorouslyfor 10 secondsThe content was centrifuged at 2000rpm for 3 minutes,

the supernatant (comprising the top 3 layers) is decaatet thedeposit/sediment is +e
suspended with a disposable Pasteur pipette. Sometimes it is necessary to add a drop of
physidogical saline to have sufficient fluid to sepend the sediment. A few drops of the
suspension is transferred onto a microscope slide and covered with a coveinalig.the
preparationrwas scanned using the low power (X10) objective, and in a sysiemanner

asto observe the entire cover slip ar¥gheneveran orgnism or suspicious objecigere

seen, the higher magnification (X 40jective)wasused to observe its detailed morphology.

3.7.3. Modified Ziehl-Neelsen method

According to WHO 1997 Modified Zieht Neelsen metho@asused for the detection of
Cryptosporidium parvunoocysts. A thin smeawas prepared directly from fresh as well
from sediments of concentrated stool and alloteedir dry. Then the slideserefixed with

methanol for 5minutes and stained with carbol fuchsine for 30 minutes.
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The slidesverethen washed with tap water and decolorized with acid alcohol (1ml Hcl and
99ml of 96% ethanol) for-B minutes. After washinghe slides with tap watethey were
counter stained imethylene blue for anotherrhinute. Finally the slidesvere washed in

tap water and alwed to air dry. The werethen observed undéhe light microscope with
X1000 magnification (Garciat al.,1993; Asefaet al.,1996; Endeséw et al.,2004). Each
slidewasobserved for 10 minutes to decidewhether itwasnegative or positive.

3.7.4. Modified Trichome Stain

For microscopic examination of microsporidian spores in stool samples, it was
recommended to use special chitin stains, such as trichroméGiesh and Weiss, 2009

Thin smearsvere made from individual undiluted stool samples, fixed in absolute methanol,
stained and then spores were visualized at 10@mg microscopeln this study, the
definitive diagnosis was the identification of the polar tube, which appeared as a pink or
reddish belt in the middle of the spore. Moreover, this morphological feature was a key to
distinguish the microsporidian spsrérom yeasts and sporulated bactefadier et al.,

1995.

3.7.5. Sputum Smear Microscopy

TB diagnosiswas made by identification of acithst mycobacteria from spwin and/or
aspirate after staining with Ziehl Neelsen st&lirect microscopic examination for acid fast
bacilli (AFB) was done on three consecutive sputum samples (spot, morning, spot) after
staining with the Ziehl Neelsen technique (MOH, TB and Leprosyt®©l manual)
(EFDRE,MOH, 2002).Smearswere prepared, stained and examined by the Ziddelsen
method according to WHOIUATLD (2001) guidelines, 1% basic fuchsin and a 0.3%
methylene blue concentratiomasused.A positive and negative control slideasincluded
with each run of staining procedure to verify the correct performantieeqirocedure as
well as the staining intensity of the adakt bacilli. At least 100 microscopic fieldshould

be examined to declare a slide negative. In case otipesilides examination even less
number of fieldswere sufficient and the number of organisms preseas classified using
WHO/ IUATLD (2001)guidelines. 1 to 9 AFB per 100 fields, exact figure recorded; 10 to
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99 AFB per 100 fields recorded as;1l to 10AFB per field after examining at least 50
fields recorded as 2+; and more than 10 AFB per field after examinifega$t20 fields
recorded as8 (WHO/ IUATLD, 2001)

3.7.6. KOH (Potassiumhydroxide) Test for Thrush

The KOH test was used to find out whether oral candidiasibrgst) was present in a
person's mouthor identification by light microscopy, a sample (scraping or swab) of the
affected area (the white patchegstakenandplaced on amicroscope slideThen a single

drop of 10% potassium hydroxid¢KOH) solutionwas added to the specimen. The KOH
dissolves the skin cells, but leaves the Candida cells intact, permitting visualization of
pseudohyphaand buddingyeastcells (Srikumar and Nagaraja, 2010). Tyxeastcells were

thenseenwith a microscope.

3.7.7. CD," T-cell counts

Lymphocytesubset, CI T-cell wasanalyzed by a wetrained laboratory techniciaumsing
FACScan flow cytometry (Becton Dickinson Immunocytometry system, and @Ae,
USA). Briefly, 100 mn? of whole blood was mixedwith 10 mm?® of eachmonoclonal
combination in separate tubandincubded atroom temperature for 20 minuté®edblood
cells were then lysed by adding 2ml of fluorescence activated smiter lysing sdution
(BectonDickinson) After vortexing,tubeswereincubated in the dark abomtemperature

for 10 minutes and centrifuged at 300xg for 5 minuié®n thecell pelletwaswashedonce
with 2ml of Isoton, resuspended 00 mn?® of Isoton, and analyzedith simulset software
(Becton Dickinson) of the FACScaithe cells were acquired on FACSort and analysed in
Simulset software (BD). Gating for lymphocytes was carried out by Leucogate reagent
(CD4sCDy4 antibody BD, USA).

3.8. Data Analysis

The datawere entered, coded, cleaned and analyzed &H®S versior20.0. Datawere
summarized using frequency tabl&hi squargX?) wasused to verify possible association

betweenthe prevalence obpportunisticdiseass and the CR" T-cell couns of the stug
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participants The effect of theopportunisticdiseaseon the CD;" T-cell couns of the study
participants was measured by using th&pearman coefficient of correlatioand its
associated value Logistic regression analysis wa®ne for variablesignificant at bi
variant analysis anddds ratio waslso used as theneasureof the degreeof association
betweenthe dependent variable and the-v@riants. The data were arranged in a 2x2
contingency table before manual analysis. For example, the Bilie¢nts were grqued as
HAART naive and on HAARTand further groupkinto those withand withoutthe selected
opportunisticdiseaseThe strength of the associatiosls measured by using tledds ratio
and itsassociated alue In all cases/alueswereconsidered to be statistically significant
when the pvalue obtainedvaslessthanor equal to 0.05.

3.9. Data Quality Control

CD4" T-lymphocyte count is often the only availkatiool for disease progressiononitoring
during ART,therefore maintainingonsistent and reliable test performance is ingrto
maintain quality patienmanagement. Quality control is associated with the reduction of
error. It isdefined as the systemapcocedure in the laboratory to evaluate and monitor the
accuracy andprecision of the CEJ T-lymphocytemeasurementQuality control includes
monitoring both between (infeand within (intra) laboratorgerformance. It is to assureeth
day to day consistency of GDT-lymphocyte enumeratioo ensure quality control, gte
laboratory procedures including collection and handling of specimenscarried out in
accordance with standard protocols (NCCLS, 1997; WHO, 1991). All the reagergs
checked for contamination each time. To ensure general safety, disposablevglexesrn

and universal bisafety precautions (NCCLS, 2002) followed at all tinfesderal Ministry

of Health guideline for management ©fs and ART was strictly followed during clinical
assessment of Ols to maintain data quality. TBg" T-cell countwas done after running
control beads to check whethse CD;" T-cell counting machine was working properly or
not. Moreover data collector nurses were given supporsivgervision to maintain data

quality.

For quality control of the concentration methpdeserved stool specimens known to contain

parasite ova and larvaeereincluded in each batch of sampéebe concentrated to ensure
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that the procedures are precise. The osicope used for this research veasibrated, and
the objectives and oculars used for the calibration procedereusedfor all measurement
done with the microscope. To ensure accurate identification of parasitesspkagrams of
various parasit@va and larvae from the parasitolaglienanual and atlagere reviewed
based on WH@1998.

To maintain the quality of the datpretest was done before the actual data collection and
appropriate modifications were instituted to the data collection formateover, before
collecting infornation about socicdemogrghic data including sex, agéART status,
diarrhe# cases, WHO cycle stagand CD" T-cell counts of the studyarticipantstraining

wasgiven to all data collectors and assistants to cotjaalty data

3.10. Ethical Consideration

First the proposalasreviewed and approved by thospitab Research Ethical &iew
committee 0BGH, Butajira Before conducting the investigation, the investigator disaliss
with concerned bodies in the study area and their agreemastobtained after the
objectives and purpose of the stuggreexplained to BBH administrative officialsEthical
approval wasthen obtained fromthe Hospital. Similarly, the study participantsvere
informed about the purpose of the study and kindly asked to participate and perm&sion
obtained before the actual investigati®arents or caretakewgerealsooriented in the case
of children .The participation of patients, howewgaspurely a voluntary activity and their
right not to participatewas respected.The study participantsliagnesed positivefor
opportunistic infections weréreated free of charge \Witappropriate drugy which were
provided bythe Hospital All Ol positive patients were gen treatment at the ART clinic as
perthe Ol treatment guidelindhe prescrigon on how to use the drug wagven by health

center pharmacist.
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4. RESULTS AND DISCUSSION

4.1. SocioDemographic Characteristics of Study Participants

The sociocdemographic characteristics of the study participants weremanzed and
presented inTable 2 As the result showsa total of 384 HIV sergositive individuals
participated in the present study. Of these, 178(46.486)206(53.6%) were males and
females, respectivelyi he study participantseredivided intothree aggroups:< 18, 1845

a n d 46 Qears The meanage of the study populah was 34.11 years old, and the
minimum and maximum age of the study participamése 13 and 61 years, respectiye
14(3.6%) of the participantswere < 18 years 0ld,317(82.686) were18-45 years oldand
53(13.8%6) wereO 46 years old.More than50% of the study participants were in the age
group of18-45years old Table 2.

As shown in Table 273(19%), 11X28.9%6), 12833.3%6) and 72(18.86) of the study
participants were illiterate, primary school educatiomplete secondary school education
complete andliploma and above, respectiveRegarding their occupation, 139(36.2%) of
the patients were private workefollowed by unemployed 101(26.3%); studens,
76(19.8%) and civil servarg 68(17.7%). The majority, 183(47.7%) of the study
participants were single, while 88(22.9%), (86.90) and 48{2.5% were married,
separate/divorce@nd widowed, respectively 240(62.5%) ofthe study participanthad
latrinesin close vicinity of their homesThe remainingl44(37.5%)did not have latrines at
their homes11830.7%) and 26@9.3%) were with poor life skills and personal hygiene
and good personal hygiene and life skitespectively311(81%) and 73(19%f the study
participantsh ad f ami |5y asrbgqremOnsoper haiseespectively. 119 (31%) and
26569%) of the study participantbad poor and good awareness about HIV infection
respectively. However, 243(63.3%) and 141(36.7%Jl poor and good awareness about
opportunistic infectiog respectively.From a total of 384 study participants, 264(68.8%)
were from urban and 120(31.2%) were from rural settifigble 2.
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Table 2 Sone sociedemographic characteristics of thady participants (n=384) in
Butajira GenerbHospital,from March-June 2014

Characters Frequency (%)
Age ( years):

<18 14 (3.6)

1845 317 (82.6)

046 53 (13.8)
Sex:

Male 178 (46.4)

Female 206 (53.6)
Education status:

llliterate 73 (19.0)

Primary 111 (28.9)

Secondary 128(33.3)

Diploma and above 72 (18.8)
Occupation:

Student 76 (19.8)

Civil servant 68 (17.7)

Private works 139 (36.2)

Unemployment 101 (26.3)
Marital status:

Married 88 (22.9)

Separated/divorced 65 (16.9)

Widowed 48 (12.5)

Single 183 (47.7)
Latrine facility at home:

Present 240 (62.5)

Absent 144 (37.5)
Personal hygiene and life skills:

Poor 118 (30.7)

Good 266 (69.3)
Family size:

O 5 311 (81.0)

O 6 73 (19.0)
Levelof knowledge and awareness about HIV:

Poor 119 (31.0)

Good 265 (69.0)
Levelof knowledge and awareness about
opportunistic infection:

Poor 243 (63.3)

Good 141 (36.7)
Residence :

Urban 264 (68.8)

Rural 120 (31.2)
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4.2. Clinical Features and Morbidity Related Characteristics ofStudy Participants

The clinical features and morbidity related characteristicsiidf sero-positive individuals

who were attending in Butajira General Hospital arersanzed and presented Trable 3

Out of 384 study participant80(20.8%) werewith TB and 223(58.%) without TB cases

On the other hand, 73(19%) of tlsudy participants weravith oral candidiasis and
230(59.9%) were witlout oral candidiasis. 81(21.1%) of tlseudy participantsvere infected

by bothMycobacterium tuberculossnd Candida sppand they weravith bothTB and oral
candidiasis diseasén 181(47.1%) of the study participants cough was present and it was
absent in20352.9%) individuals; and in 15740.96) of the study participanteral white
patchedral lesionwas present and it was absenRif7(59.1%) individuals16(4.2%) study
participants were infected b@ryptosporidium sppand they were with cryptosporidiosis
diseae while 9595.8%) were not. 18.9%) were infected bysospora sppand show
isosporidiasis and 365(95.1%) were not infectelicrosporidia infections was observed
only on 4(1%) of the study participantSoncerning occurrence of diarrheal condition, out
of 384 stool samples collet from study participants, 3@¥%) were non diarrheal, while
50(13%) were with diarrhed stool Table 3. Although HIV is the initial causative agent in
AIDS, most of the morbidity and mortality seen in immunocompromised patients results
from Ols that take advantage of the lowered cellular and humoral defenses of the patient
(Smith et al., 1998) Cough, oral white patches/oral lesicand diarrheavere the clinical

featuresand morbidity related characteristics observed among the study participants.

Regarding ART status of the study participants, 182(47 Héd)started ART while 202
(52.7%) of the study participantsdnot started ARTTable 3. Regarding level of CEJ T-

cell counts88(22.9%), 77(20.1%), 136(35.4%) and 83(21.6%) of the study participants had
CD;" T-cell couns of 0200, 200349, 3®-4 9 9  a500dcell@n?®, respectiely. On the
other hand, concerning§VHO clinical stages of HIV serpositive 69(18%), 169(44%),
86(22.4%) and 60(15.6%) of the study participants were WHO st&ge@ stage I WHO

stage lllandWHO stage 1V, respectivelyTable 3.
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Table 3. Morbidity related characteristics and clinical features of HIV g@sitive study
participants (n=384) in Butajira General Hospitedm Marchi June 2014.

Characters Frequency (%)

Occurrence of opportunistic bacterial, fungal a

parasitic diseases:

B
Yes 161 (41.9)
No 223 (581)
Oral candidiaisis
Yes 154 (40.)
No 230 (59.9)
TB and Oralkandidiaisis
Yes 81 (21.1)
No 303 (78.9}
Cryptosporidiosis
Yes 16 (4.2)
No 368(95.8)
Isosporidiosis
Yes 19 (4.9)
No 365 (95.1)
Microsporidiosis
Yes 4 (1.0)
No 380 (99.0)
ART condition:
Did not start receiving ART 202 (52.6)
Start receiving ART 182 (47.4)
Cough
Present 181 (47.1)
Absent 203 (52.9)
Oral white patches/Oral lesipn
Present 157 (40.9)
Absent 227 (59.1)
Occurrence obiarrhea
Diarrheic 50 (13.0)
Non-Diarrheic 334 (87.0)
Level of CD," T-cell counts :
< 200 cells/ mm 88 (22.9)
200- 349cells/ mn 77 (20.1)
350- 499cells/ mnd 136 (35.4)
O 5celle/ mnt 83 (21.6)
Clinical stages of HIV sefpositive patient:
WHO-Stagel 69 (18.0)
WHO-Stagell 169 (44.0)
WHO-Stagelll 86 (22.4)
WHO-StagelV 60 (15.6)
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TB and oral candidiaisis coinfections, T&al candidiaisisisosporidiasis¢ryptosporidiosis
and microsporidiosis diseasesvere the commonest accounting &i.1%, 20.8%, 19.0%,
4.9, 4.2 and 1.0% of cases respectivelyn this studythe most frequenbpportunistic
diseaseseen in thestudy participantsvere similar to those documentedHiV seropositive
individualsin other lowincome settings with TB and candidiabisingthe leadingdiseases
(Seyleret al, 2007).

The types of th®©Dsat intake in the ART clinics in the present study hospiieranging
from the common oral candidiasito the life thredening tuberculosis and oppiunistic
intestinal parasitic diseases which includes isosporidiasis, cryptosporidiosis and
microsporidiosis The resultsof this study(Table 3)compared morer less m a similar
manner to studies done in Ethiopia previowsty inother countriesAccor di ng t o
2007 report, th@revalence of all formef TB in Ethiopia was estimateat 546 per 100,000
populatons (0.005%); which is far lower than theresentfinding (20.8%) of this study This
implies tha TB infection isone of the majoopportunisticdiseasesamong HI\tinfected
peopleeven in high TB burden countries including Ethiogiais findingwasin line with
studies from India whichevealed tuberdasis asa major  identified Manishaet al.,
2009). However another stly conducted in India revealeédat oral candidiasis (53.43%)
followed by chronic diarrhea (47.05%)erethecommonest OB identified whileTB stands
fourth with the prevalence of 3% Kallol etal., 2011).Despite the similarityn the order
of ODs in differentstudies theravas still a disparity in the magnitude efach ODs this

might possiblybe explained by differences the prevalencef the Ols which causes the

WH O 0

diseasen the general population or differences in the methodology and OI screening criteria

used.

Among the opportunistiadisease observed in the presestudy only TB and oral
candidiasigogethemnwereobservedasco-infectionsin the study participants (bé&e 3). The
frequency ofoccurrence (prevalence rate) tifis coinfection was 81(21.1%Higher
proportion of TBand oral candidiasisco-infection in this study might be explained by

higher prevalence ratd oandidiaisis, which causesal lesionsand emances the invasion
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of TB, among the studgubjects. Dual and prie O's were also reported frogtudy in India
(Kallol et al., 2011). Howeverttriple infection cases wereot observed among theéudy
participants in th presenstudy. Residents oSubSaharan Africa experience morendks
thanpeople in other continents. Thisdsie to the presence of endenmtectious diseases
coupled withHIV -infection andopportunisticinfections

WHO recommends antiretroviral therapy in all adolescentstsadat pregnant women with

a CD;" T-cell count less thar850 cells/mm or those withclinical sign andsymptoms
regardless ofCD;" T-cell count (Vogel et al, 2010; WHO, 201Q) Benefits oftreatment
include a decreased risk of progression to AIDS (Sterag, 2009); improves physical and
mental health (Beardt al.,2009), a decreased risk of transmission of the disease to sexual
partners and a decrease in mother child transmission (WHO, 2010). Howevaet,is
pertinent to note that those with sevarel advanced clioal disease (WHO clinical stage

Il andIV) should start ART irrespective of th&iD," T-cell coun.

In this studyamong the studpgarticipants219 (57.0%) hadCD," T-cell count ofabove 349
cells/mnt whereas77 (20.1%) and 8§22.9% hadCD;," T-cell count of 208349 cells/mn?
and less than 20€ells/mnd, respectivelyEven thoughhe study participantsvith the higher
CD4" T-cell couns ( > 349 cells/mnt) werehigherin number most (44%) of thestudy HIV
seropositive participantsere under WHO clinical stage Il astiow clinical manifestations
such as cough and oral ulceratidtowever, most(52.6%)of the study HIV seropositive
participantdid not start receiving ARTThis is probably due to the delay of the participants
to follow up ART servicesn the present study hospitdlhis on the other hand mightso

be due to the poor level of knowledge and awareness about opportunistic infectinostby

(63.3%) ofthe study participants.
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4.3. Prevalence of some Opportunisti@acterial, Fungal and Parasitic Diseases among
HIV Sero-Positive Individuals

The results ofthe prevalenceof tuberculosis (TB), oral candidiaisisryptosporidiosis,
isosporiasisand microsporidiosis among HIV sepositive individuals who werattending
in Butajira General Hospital are summarized and present@abie 4 According tothis
study, the prevalence of cryptosporidiosis, isosporiasis, microsporidiosis, uloisesqTB),
oral candidiaisisand both TB and oral candidiagsgether wee 4.2%, 4.9%, 1%, 20.8%,
19% and 21.1%tespectively Comparatively tuberculosis (TB), oral candidis and both
TB and oralcandidiaisis togethawere more prevalent thahe other gportunistic diseases
(Table 9.

In present study, amorfe opportunistic intestinal parasitdtiseasescryptosporidiosis and
isosporiasis were theommonly and frequently observe@n the other hand TB and oral
candidiasis wre among the prevalent diseas@s the other sidegryptosporidiosis and
microsporidioss were found only in age groups-BB and 3145, butthe other opportunistic

diseasesvasfound in all age group@able 9.

Although this study shows thatprevalence of -cryptosporidiosis, isosporidiasis,
microsporidiosis, tuberculosis , oral candidigs diseases and TB and oral candidiaisis co
infectionswas not statistically significalytdiffer between male and female in all age groups
(P> 0.5), howeverall of thosediseasesvere highly significantly (X? = 49.71, P =0.002)

associatedh all age ofthe studyHIV sero-positive individuals

The prevalence afryptosporidiosisn this study was 2%. This report was lower than the
previous studies done in different part of the world including Ethiopia. That was 11% from
South Western Ethiogi(Jimma) by Awoleet al, (2003), 8.7% from Gonder (Tele& al.,
2010),25% from Nekemte (Dufera, 2008)9.04% from Cameroon (Nkenfaat al, 2013)

and 31.4% from Nepal (Sucilathgaen al., 2011). However, the present study was higher
than that of 1.5% prevalence of same parasitic diseasported from Dessie Hospital

(Missayeet al., 2013). On the other hanthe finding of the present study with respect to
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cryptosporidiosiswas in line with 5.7%, 6.4%, 5.6% and 7.58evalence of the same
parasitic dseasdrom Nigeria, Cameran, China and Ivory coast (Okudef al, 2003; Li-
Guanget al, 2013; and Lehmaet al.,2012), respectivelyThis variation in prevalence of
cryptosporidiosisamong HIV serepositive individual might be dut immunity status of
the study participants (Gupéa al.,2008).

The prevalence of isosporiagi$.9%) in present study was lower thtrat ofthe previous
repot (11.7%) from Nekemte (Dufer2008) and 10% from Jimm@eynudinet al, 2013.

But it was qute higher than the report from Gonder (2.4%n0)d 1.4%from Addis Ababa
(Tadesseet al, 2005) and 0.% from Dessie Hospital (Missayet al., 2013). However,
results of the present study was comparable replorts otthe previous studiesn the same
parasitic disease that w86, 4.8%, 5% and 3.9% from Thailand, Brazil, selected ART
center from Adama, Afar and D#@awa, and Jimma, respectivelWivanitkit., 2007,
Rodrigueset al, 2008 Hayleyesuset al, 2009; Zelalemet al, 2008). Ths difference in
prevalence ofsosporiasiscould be due to difference in themmune status of the study
participants Attilli et al, 2006;Chin et al., 2006).

In this study, the prevalence of microsporidiosisiong the studyHIV sero-positive
individualswas 1% this resultwasmuchlower thanthat ofthe previous repoxin the same
parasitic diseasel7.2% in Ethiopiaby Endeshaw(2005) In the present studthe lower
prevalence 1.0 %) obtainedwas a reflection of the low sensitivity of the diagnostic
(microscopy)method used. Such low prevalence was also reported from Belidlkt al.,
200]) thatused similar diagnostic methofeicroscopy). On the other hand, a prevalence of
17.4% was reported amompgediatric patients in Uganda bysing a highly sensitive, DNA

analysisi polymerasechainreaction methodT{umwineet al.,2002.

The prevalence of tuberculogi20.899 in the presentstudy wa lower than the previous
study (55%) from Tikur Anbessa teaching hospital (Daniel, 200@&wit and Tsehaynesh
2003. Among the 80 HIV/AIDS patients having only TB in this study, 33(8.6%) were
males and 4712.2%) were femalesnd thisagres with previous reportdy Tadessand

Tadesse(2013) from Ethiopiaindicating higher prevalencef TB in females than males
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This is probably related to the high incidence of HIV infection in females which predisposes
them to TB as the former is known to activate dormant TB. Women, who have a higher
susceptibility to HIV infection, are usually exposedsexual activities earlier than men

mainly for economic reasorf$adesseandTadesse, 2013).

The age distributionin the present studyeveals highprevalenceof TB and HIV

coinfections amonghe age grou1-45 years(28.68%) followed by 1530 years(15.5%).

The higher prevalene of HIV and TB co-infectionamongyoungerage group in tis study
was consistent with thefindings of other studiegTessemaet al., 2009; Berheet al.,

2012)This result mayreflects the agspecific prevalene of HIV in the conmunity. This
may be related tpatientsbeing in a sexually active aggoup n which both TB and HIV
prevailmost (Tessemat al.,2009; Berheet al.,2012).

Oral candidiasis is generally the most common lesions repa@meaing HIV positive
individualsin mostAfrican studies. The prevalence ranges frorfo1b 80% in HIV/AIDS
patients(Holmes and Stephen, 200B)e prevalence of oral candidiaisis (19.0%) in the
present study lies in this range tdot it washigher than the previous report (16.4%) from

Zewiditu MemorialHospital Kahsayet al.,2008).

TB and oral cadidiasis coinfection (21.1%) was observedn the present studyHigher
proportionof TB and oral candidiasis eafection in this study might be explained by
higher prevalence ratd thesetwo ODs among the studsubjects. Dual and triple Ols were

also rgported fromstudy in India(Kallol et al, 20117).

The present study revealed th@B and oral candidiasis coinfection®llowed by

tuberculosis, oral candidiaisisosporiasis, cryptospalipsisand microsporidiosiemerged
as the predominant opportunistiseasesdentified with prevalence dt1.1%, 20.8%, 19.0
%, 4.9%, 4.2%, and 1%, respectivelyne prevalence of all of those diseasesravnot

significantly differ (P> 0.05) among any ahe age groups of the sty HIV seropositive
individuals(Table 4).
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Table 4. Prevalence of cryptosporidiosis, isosporiasis, microsporidiosis, tuberculosis and oral candidiasis among poiditisero

individuals (n=384) who were attending in Butajira General Hospital, from Malahe, 2014.

Opportunistic Parasitic, Fungal and Bacterial Diseases

X2 P-
Age Group No Crypto. Iso. Micro. TB. O. cand. TB and value
(Year) Ex. O.cand.
and Sex No. Pos. (%) No. Pos. (%) No. Pos (%) No.Pos (%) No. Pos. (%) No. Pos. (%)
O 14
Male 0 - - -- -- -- -- -- --
Female 1 - - -- -- -- -- -- --
15-30
Male 66 1(1.5) 6 (9.1) 1(1.5) 7 (10.6) 13 (19.7) 19 (28.8) 6.525 0.367
Female 89 5 (5.6) 7(7.9 2(2.2) 17 (19.1) 9 (10.1) 21 (23.6)
3145
Male 88 5(5.7) 3(3.4) 0 (0.0) 22 (25.0) 22 (25.0) 12 (13.6) 4330 0.632
Female 87 5(5.7) 1(1.1) 1(1.1) 28 (32.2) 19 (21.8) 7 (8.0)
46-55
Male 20 - 0 (0.0) -- 4 (20) 3 (15) 9 (45.0) 4.091 0.394
~ Female 22 -- 1(4.5) - 1(4.5) 5 (22.7) 8(36.4)
O 56
Male 4 - 1 (25.0) -- 0 (0.0) 0 (0.0) 2 (50.0) 3.654 0.455
Female 7 - 0 (0.0) -- 1(14.3) 2 (28.6) 3 (42.9)
All age groups
Male 178 6 (1.6) 10 (2.6) 1(0.2) 33 (8.6) 38 (9.9) 42 (10.9) 4748 0.577
Female 206 10 (2.6) 9 (2.3) 3(0.8) 47 (12.2) 35 (9.1) 39 (10.2)
Total 384 16 (4.2) 19 (4.9) 4 (1.0) 80 (20.8) 73 (19.0) 81(21.1) 49.718 0.002
XZ - 3.431 7.577 2.145 3.801 12.267 13.625 -- --
P-value - 0.488 0.108 0.709 0.434 0.065 0.083 -- --

Key: Crypto. =Cryptosporidiosislso. =Isosporidiosis, Micro. Microsporidiosis, TB= Tuberculosis, Ocand. =Oral candidiasis,
TB and O.cand. Fuberculosis and Oral candidiadi¥n. Pos. = Number of positivdNo. Ex. = Number of ExamineX? = Chisquare

50



Prevalence of opportunistic parasipcotozoa fungal and bacteriadisease among HIV
serapositive individuds with or without ART are depictedin Table 5. 202(52.6%) of the
study HIV sero-positive individualsdid not started ART, while 18247.4%) had started
ART. According to the present study, the prevalencergptosporidiosis, isosporsiasis,
microsporidiosis oral candidiasis, TB and both oral candidiasis and TB antoagtudy
HIV seropositive individualswho did notbegin ART was, 4%, 3%, 2.9%21.3%, 25.2%
and 7.4%, respectively (Tablg.5

On the other handhe prevalence adryptosporidiosis, isosporsiasis, microsporidipsisal
candidiasis, TB and both oral candidiasis and TB amibeg study HIV sergositive
individuals who were receivingART was 4.4%, 7.1%, 0%, 20.3%, 12.1% and 36.3%,
respectively. The overall prevalence afyptosporidiosis, isosporsiasis, microsporidipsis
oral candidiasis, TB and both oral candidiasis and TB among study participants who were
receiving ART and did noteceiving ART was4.2%, 4.9%, 1%, 20.8%, 19%nd 21.1%
respectively (Table )5 Thus, the result of this studpdicatesthat participants witHow
CD4" T-cell count at PréART level initiated with HAART were more proné ODs, AIDS
defining illness like aganced clinicalstagewere observedlt was observed thatHIV
seropositive individualvith higher baselineCD," T-cell countand with no opportunistic
diseasa.e. lesser degree of immusappressionSimilar observations have bemported in
adults byLawn et al., (2009, but seldom reported in children. This could be attributed to
overwhelming opportunistic infections obsedv with higher degrees of immune

suppression

Early incetion of HAART mainly helps the patients maintain betteCD;" T-cell count
with good immune systes and they are less proneitdection(s) withOl(s) and it al®
reduces the progression ofdase, mortality andlV viral load.Hence earlier deteion and
higher baselin€D;" T-cell count improve the outene ofantiretroviral treatmentL@wn et
al., 2006. However in this study it was observed thia¢ prevalence of cryptosporidis,
isosporidiosis and the eafection of TB and oral candiasidisease was relatively higher
amongthe study HIV sergositive indivduals who start receiving ART thamhoseHIV

serapositive individualsvho did notstartreceivingART (Table5.).
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Thus, this high prevalence of those diseases among ART receiving participants might be due
to the delay of starting receiving the drug. Theult ofthis study indicated that the study
participants who stared antiretroviral treatment were with more advanced
immunodeficiency statufower baseline ClJ T-cell coun). The possibility of having the
higher prevalence of the diseases after Af®Uld be due to the fact that the participants
with advanced diseases came to the hospital for medical help without earlier follow up of
ART counseling service in the hospital. Lower baseline,"CD-cell counts therefore
correlate with por immune responses well a®pportunistic infections and thus determine
the degree of morbidity and mortality related to HIV/AIDSregortedalsoby Lawn et al.,

(2006) The result in tabl® showedthatthe prevalence of cryptosporidiosis, isosporidiasis,
microsporidisis, tuberculosis, oral candidiasis diseases and TB and oral candidiaisis co
infections were not significantly differ (P > 0.05) amdiegnales and males dlioseHIV
sergpositive individualsvho hadstarted and one who didGstartART. Overall, all of those
diseases were highly significantly associated in all of the study HIV-mEEsibive
individuals with and without ART (X= 63.494, P =0.000)This probably due to the delay

of starting receiving HAART by the study HIV sepositve individuals

The prevalence of oral candidiasis diseases and TB and oral candidiaisisctions were
significantly differ (P< 0.05) amonghoseHIV sero-positive individuals who had started
andtheone who di dThhé prevaence of brabAdidiaisis was higher among the
HIV seropositive individuals who did not start ART than those HIV seropositive individuals
who did start receiving ART. However the prevalence of TB and oral candidiasis
coinfections was higher in those HIV seropositirdividuals who did start receiving ART
Therefore, in the study hospital, delayed enrollmehtthe study participantin ART
program could be attributed by several fact@ae possible factor may be due to fear of
stigma. In Ethiopia, only one third ofI¥ infected persons disclosed their HIV status to
their partne(Degefaetal., 2003) further compromising the utilization of the counseling and
testing and ART services. A similar observation was made among South Africans where
patients stared ART prograwith advanced immunodeficiency status (Buehal., 2001).
These findings indicate urgent need to promote early and enhanced HIV testing to enable

HIV/AIDS patients to benefit from the expanding ART services.
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Table 5. Prevalence obpportunistic parasitidungal and bacterial diseases among HIV g@sitiveindividuals(n=384) with andvithout

ART services at Butajira General Hospitahm Marchi June 2014.

Study Participants  No. Opportunistic Diseases
and their ART Ex. X2 P-value
Conditiors Crypto. Iso. Micro. TB O. cand. TB and O.can

No. Pos. (%) No. Pos. (%) No. Pos (%) No.Pos (%) No. Pos. (%) No. Pos. (%)

Did not start AR

Male 99 6 (6.1) 4 (4.0) 1(1.0) 19 (19.2) 28 (28.3) 9(9.1)

Female 103 2(1.9) 2 (1.9 3(2.9) 24 (24.3) 23 (22.3) 6 (5.8) 6.875 0.333

Subtotal 203 8(4.0) 6 (3.0) 4 (2.9) 43 (21.3) 51 (25.2) 15 (7.4)

Start receiving ART

Male 79 0 (0.0) 6 (7.6) -- 14 (17.7) 10 (12.7) 33 (41.8)

Female 103 8(7.8) 7 (6.8) -- 23 (22.3) 12 (11.7) 33 (32.0) 7.864 0.164

Subtotal 182 8 (4.4) 13 (7.1) -- 37 (20.3) 22 (12.1) 66 (36.3)

Total 384 16 (4.2) 19 (4.9) 4 (1.0) 80 (20.8) 73 (19.0) 81 (21.1) 63.494 0.000-
X? -- 0.045 3.544 -- 20.565 9.797 43.362 -- --
P-value -- 0.831 0.060 -- 0.080 0.002 0.000 -~ -~

Key: Crypto. =Cryptosporidiosisiso. =Isosporidiosis, Micro. Microsporidiosis, TB= Tuberculosis, Ocand. =Oral candidiasis,

TB and O.cand. Fuberculosis and Oral candidiadin. Ex = Number of Exmined\o. Pos. = Number of pos.itivel'(2 = Chisquare
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Prevalence of opportunistic parasitic, fungal and bactéisebsesamong HIV seregpositive

individuals with diarrhea and withoutliarrhea was depictesh Table 6 Of the total 384
stoolsamples, 91(23.7%) were diarrhaind 293(76.3%) were netiarrheic Out of these,
62 (16.1%) and 297.6%) of diarrheal stools were from young and adige group,

respectively; 69416.9%)and 22859.4%) of nordiarrheal stools were from young aral

agegroup respectively (Table) 6

Prevalence otryptosporidiosis, isosporsiasis, microsporidiosigl TB among HIV sero
positive individuas with diarrheal conditin in young group wag.8%, 19.4%, 4.8% and
1.6%, respectivelyBut, oral candidiasis and both TB and oral canditiavere not present
in the diarrheicyoungHIV sero positive individualsPrevalence of TB, oral candidiasis and
both TBand oralcandidiass in nondiarrhealyoungHIV sero-positive individual wag0%,
12.3% and 55.4%, respectively. Betyptosporidiosis, isosporsiasis and microsporidiosis
were not éund in thestudyindividuals (Table &

Prevalence otryptosporidiosis, isosporsiasis, nusporidiosis TB, oral candidiasis and
both TB and oral candidiasis among addl/ seropositive individuals with diarrhea ag
44.8%, 2.4%, 3.4%, 6.9%, 3.4% and 17.2%, respectig@tythe other hand, prevalence of
TB, oral candidiasis and both TB and locandidiasis in nowliarrheal adultHIV sero
positive individualswas 28.1%, 24.1% and 17.5%, respectively. Buyptosporidiosis,
isosporsiasis and microsporidiosigre not found in nowiarrheal stool samples bothtime

adult andheyoung studyHIV seraepositive individualgTable §.

Thus, he overall prevalence afyptosporidioss, isosporsiasisicrosporidiasis, TB, oral
candidiasis and both TB and oral candidiasis amongthallstudy HIV sero-positive
individuals with diarrheal conditions wer&6.5%, 20.9%, 4.4%, 3.3%, 1.1% and 17.2%,
respectively. Moreover the overall prevalencel 8f oral candidiasis and bothBTand oral
candidiasis among thstudy HIV sero-positive individualswith nondiarrheal conditions
were 28.1%, 24.1% and 17.5%, respeely. But cryptosporidiosis, isosporsiasis,

microsporidiosisvere not detecteith nondiarrheal stool (Table)6
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Diarrhea is the most frequent disease festation among AIDS patientsthe high
frequency of diarrba recorded in the present study wasoaiated with the presence of
opportunisticintestinal parasite<C.parvum,l.belli and the microsporidia This findingwas
similar with what was reportelly Feitosaet al., (2001), Wiwanitki (2001) and Chest al,
(2002) for cryptosporidiosis, isosporsiasand microsporidiosisinduceddiarrhea in both

developing and developed countries

The result in Table 6 shows that the occurrence of cryptosporidiosis, isosporsiasis,
microsporidiosis, TB, oral candidiasis diseases andtih TB and oral candidiasis
coinfections between the young and the adult study participants did not significantly differ
(P > 0.05). Howeverin the present stugyhere was significant differend® < 0.05)in the
occurrence o€ryptosporidiosis, isospadesis, and microsporidiosis among the diarrheic and
nontdiarrheic HIV seropositive individuals The presence of cryptosporidiosis,
isosporsiasis, and microsporidiosis among H&fepositive individuals was significanty

(X? = 193.4; P= 0.000) associatedith diarrrea {Table §. Similarly, there wererevious
studiesby Hayleyesus andBeyene (2009) and Naikt al., (2012) which showed that
diarrhea can be caused by opportunishtestinal parasitesamong HIV serepositive

individuals.

Organisms causingliarrhea are usually selimiting but at the end stage of AIDS
approaches they are known to be life threatening too. Patient€ypiinvum, 1.belli andhe
microsporidiainfections accompanied wirofound and persisting diaeh have low CEJ

T-cell oounts (Hayleyesus and Beyene, 2009). Thus, appropriate management of
opportunistic infections was as important as antiretroviral therapy in preventing mortality

and morbidity among HIV serpositive individuals
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Table 6 Prevalence adpportunistic bacteriafungal and parasitidiseases among HIV sepwsitiveindividuals(n=384) with and

Without diarrhea in Butajira General Hospitabm Marchi June, 2014

OpportunisticDiseases

Study Diarrhea No.
Participants  condition Ex.  Crypto. Iso. Micro. TB O.cand  TBand
O.cand. X2 P-value
No. Pos. (%) No. Pos. (%) No. Pos. (%) No. Pos. (%) No. Pos. (%) No. Pos. (%)
Young
(<30 years)
Male Diarrheic 50 1(11.1) 6 (66.7) 1(11.2) 0 (0.0) 0 (0.0) 0 (0.0)
Non-Diarrheic 9 0 (0.0) 0 (0.0) 0 (0.0) 5 (10.0) 10(20.5) 18 (36.0)
Female Diarrheic 12 2 (16.7) 6 (50.0) 2 (16.7) 1(8.3) 0 (0.0) 0 (0.0)
Non-Diarrheic 56 0 (0.0) 0 (0.0) 0 (0.0) 8 (14.3) 7 (12.1) 18 (32.1)
Subtotal Diarrheic 62 3(4.8) 12 (19.4) 3(4.8) 1(1.6) 0 (0.0) 0(0.0) 120.1 0.000
NonDiarrheic 65 0 (0.0) 0 (0.0) 0 (0.0) 13(20.0) 8(12.3) 36 (55.4)
Adult
(030
Male Diarrheic 15 5(33.3) 4 (26.7) -- 2 (13.3) 1(6.7) 3 (20.0)
NonDiarrheic 104 0 (0.0) 0 (0.0) - 26 (25.0) 27(26.0) 21 (20.2)
Female Diarrheic 14 8 (57.1) 3(21.4) 1(7.1) 0(0.0) 0(0.0) 2 (14.3)
Non-Diarrheic 124 0 (0.0) 0 (0.0) 0 (0.0) 38(30.6) 28(22.6) 19 (15.3)
Subtotal Diarrheic 29 13(44.8) 7 (2.4) 1(3.4) 2 (6.9) 1(3.4) 5(17.2) 94.6 0.000
Non-Diarrheic 228 0 (0.0) 0 (0.0) 0 (0.0) 64 (28.1) 55(24.1) 40(17.5)
Total Diarrheic 91 15(16.5) 19(20.9) 44.9 3 (3.3 1(1.1) 5(5.5)
NonDiarrheic 293 0 (0.0) 0 (0.0) 0 (0.0) 77 (26.3) 63 (21.5) 76(25.9) 193.0 0.000
Xz -- - 1.547 8.174 3.210 0.510 0.209 0.823 - -
P-value -- - 0.214 0.084 0.073 0.475 0.647 0.071 - -

Key: Crypto. = Cryptosporidiosjdso. = IsosporidiosigMicro. = MicrosporidiosisTB= TuberculosisO.cand. = Oral candidiasis
TB and O.cand. Fuberculosis and Oral candidiadi#n. Pos. = Number of positivé&Jo. Ex. = Number of ExamineX? = Chisquare
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The WHO (2007) classifies HPdssociated clinical disease as stagéasymptomatic),
stagell (mild symptoms), stag#ll (advanced symptoms) and stalyé (severe symptoms).
As shown on table,769 (17.9%) 169 (44%), 86(22.4%) and 6(0(15.6%) of the study
participants were on WHO stagk Il, Il and IV, respectively. The prevalence of TB was
8.7% amongthe studyHIV sero-positive individuals with WHO clinical stagd. Other
opportunistic diseasesere not detected among seendividualsin this stage (WO stage

). In the study HIV serepositive individuals with WHO stagell clinical grade
cryptosporidiosis, isosporsiasis amdcrosporidiasisvere not identified. But prevalence of
TB, oral candidiasis and both TB and oral candidiasis v@&&%, 28.4%and 16.6%,
respectively (Table)7

Prevalence oifsosporsiasis, TB, oral candidiasis and both TB aaticandidiasis amonipe

study HIV serepositive individuals withWVHO clinical stagelll was2.3%, 14%, 25.6% and
45.3%, respectivelyBut cryptosporidiosisand microsporidiasisvere not detected in WHO
stagelll. Prevalence of cryptosporidiosis, isosporsiasis, microsporidiosis, TB, oral
candidiasis and both TB andab candidiasis amonte study HIV sergositive individuals

with WHO stagelV was26.7%, 28.3%, 6.7%. 3.3%, 5%nd 23.5%, respectivelypo, the
prevalence of those opportunistic disease were significéiatdy0.05) observed ithe kst
stages (StagBl and 1V) (Table 7. Thus,this result was in agreement withe previous
study in Addis Abda which suggested that the chance of having the several types of
opportunisticdiseasesvas much higher in theHIV sero-positive individualswho were in
stagelV condition than in stagdll or stagell condition (Gedlu, 2011)The present study
was also in agreement with the WHO classificatioh HIV/AIDS symptomatology as
explained in the medical literaturBdrvenand Michael 1998 Facucj 2011). Accordingly,

in HIV seropositive individuals, the chance of having several typ&sopportunistic
infection(s) or disease(syvas higher inthe lastWHO clinical stageof HIV/AIDS. In the
present studythe HIV sero-positive individuals withthe increasing grades of WHO clinical
stagesignificantly (P < 0.05had morechance of havinghe several types of opportunistic
disease Thus, severity of immunesuppressior(CD,;" T-cell decline) in the last stages of

HIV seropositive individuals may bedueto increased immune activatidnt he pat i ent

bodyas a response those opportunistidiseases
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Table 7 Prevalence of opportunistic bacterial, fungal and parasitic diseases among Hpds&we individuals with different WHO

based clinical stages Butajira General Hospitatluring Marchi June 2014.

Clinical EIQ- Opportunistic Diseases X2 P-value
X.
gteargi)sc’) ;{i\l;l éV Crypto. Iso. Micro. B O. cand. TB and
i O. cand.
Individuals
No. Pos. (%) No. Pos. (%) No. Pos (%) No.Pos (%) No. Pos.(%) No. Pos.(%)
WHO-Stagel
Male 28 - - - 2(7.1) - -
Female 41 -- -- -- 4 (9.8) -- -- 0.143 0.705
Subtotal 69 -- -- -- 6 (8.7) - -
WHO-Stagell
Male 77 - - 23 (29.9) 28 (36.4) 12 (15.6)
Female 92 -- -- 37 (40.2) 20 (21.7) 16 (17.4) 4.343 0.201
Subtotal 169 -- -- 60 (35.5) 48 (28.4) 28 (16.6)
WHO-Stagelll
Male 45 - 1(2.2) - 6 (13.3) 9 (20.0) 23 (51.1)
Female 41 -- 1(2.4) -- 6 (14.6) 13 (31.7) 16 (39.0) 11.893 0.004
Subtotal 86 2(2.3) -- 12 (14.0) 22 (25.6) 39 (45.3)
WHO-Stagel V
Male 28 6 (21.4) 9 (32.1) 1(3.6) 2(7.2) 1(3.6) 7 (25.0)
Female 32 10 (31.2) 8 (25.0) 3(9.4) 0(0.0) 2(6.2) 7 (21.9) 19.144  0.000
Subtotal 60 16 (26.7) 17 (28.3) 4 (6.7) 2(3.3) 3 (5.0) 14 (23.3)
Total 384 16 (4.2) 19 (4.9) 4 (1.0) 80 (20.0) 73 (19.0) 81 (21.1) 163.3 0.000
X? - - 83.415 - 54.839 85.348 69.721 - -
P-value - - 0.000 - 0.000 0.000 0.003 -- --

Key: Crypto. = Cryptosporidiosjdso. = IsosporidiosigMicro. = MicrosporidiosisTB= TuberculosisO. cand. = Oral candidiasis
TB andO.cand. =Tuberculosis and Oral candidiadig. Ex. =Number of Examined\o Pos. = Number of positive(2 = Chtsquare
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4.4. Immunolgical Responses of HIV SerdPositive Individuals

The celtmediated immune responses, particularly the,CD-lymphocyte profile of HIV sero
positive individuals who were visiting Butajira General Hospital during Maiiclune 2014 are
summarized and presented Table 8. The result in table 8 showedtle mean the standard
deviation and the maximum and the minim@®,;" T-cell count of the study participan(a =
384). From those participants only one was in the age gtdi4 and with a mean of 591 60.00
CD;" T-cells/mn?. The mean CB T-cell count of the participant in the age group betweeBa5
yearswas 385.394.34.211cells/mni and with a maximum 75CD," T-cells and a minimum 128
CD;" T-cells/mnt. Out thisage groupb6 (42.6%) were males and with a mear868.45440.114
CD;" T-cells/mnt and the rest 86567.4%) were females and with a mear889.424.30.141CD,"
T-cells/mni. In the age groupetween 315 years88 (50.3%) was males and with a mean of
348.1%130.451CD;," T-cells/mnT and the rest 8749.7%) was females and with a mean,CD-
cell count 0f384.184.46.505cells/mnt. The mean CB T-cell count of the participant in the age
group letween 4665 years wa94.74#56.505cells/mni and with a maximum and minimum
CD;" T-cell count of 609cells/mn? and 103cells/mnt, respectively.The minimum and the
maximum CIR* T-cell count of the participant in thgroup witha g e o fyear® webeb26
cells/mn? and 596cells/mn?, respectively. And the mean GDT-cell count of that age group was
(310.82:456.780 celldymm®. The mean CH T-cell count of the participant in all age group was
365.07 + 142.368ells/ mnt with Cl 95 %

The bodyobéimmuaedsgsiemn cousests of cellulae(Fmediated and humoral dntibody

mediated immunity. Most of the cellsi nvol ved i n t hnemune cystendare adap
lymphocytes.Lymphocytes aréncluding T-cells and Bcells Thus, CQ* T-lymphocytes play a

vital role in maintaining the integrity of the human immune system. They are also the primary
target cells for aiman immunodeficiency virusThe progressive depletion of these cells
eventually results i n we atodightiagamstanyfpathoder, thiso st 6 s
rendering the host susceptible to infections and leading ultimately to death of patients in the

terminal stage of acquired immune deficiency syndr{viegpayeeet al, 2005.
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In all age groupshe maleHIV sero-positive individualsvere found to have a loweZD," T-cell

count (357.1%139.909 cells/m) than the femalds (371.8%144.447 cellsimm®) HIV
seropositive individualg the present study and also in the study done by Ghate, (2000)and
Kumarasamyet al, (2009 report from India. This difference could be due to severasonsa

higher meanCD," T-cell in femalesmight be due to early detection of HIV in female as when their
counterpart husband/male found HIV positive, they were tested and HIV was detected in
comparative very early stage of infection than males, who mostly only came to know abeut HIV
positivity when they found some AIDS related secondary infections in the later stage dhHIV.
addition, it may be due ta sexrelated difference in theverallCD;" T-cell counts among males

and females as reportday Tsegayet al., (1999) HIV sero-negative Ethiopian females had

relatively higherCD,4" T-cell counts than HIV seronegative males.
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Table 8.Mean CD" T- lymphocyte counts of HIV serpositiveindividualswho werevisiting
ButajiraGeneal Hospitalfrom Marchi June 2014.

Study Participants No. Mean CD" T-Cell Counts Per Cubic Millimetesf Blood

Group (years) and Ex.
Sex Mean + SD Maximum Minimum
O 14
Male -- -- _ _
Female 1 591.00 + 0.00 591 591
1 591.00 + 0.00 591 591
15-30
Male 66 393.45+ 140.114 751 167
Female 89 379.42 + 130.141 711 128
155 385.39 + 134.211 751 128
31-45
Male 88 348.15 + 130451 600 120
Female 87 384.18 + 146,505 699 114
175 366.06 +139.441 699 114
4655
Male 20 273.30 + 147561 533 103
Female 22 314.23+165.182 609 111
42 294.74 + 156.505 609 103
O 56
Male 4 377.25 +139.120 528 191
Female 7 272.86 +163.298 596 126
11 310.82 +156.780 596 126
All age groups
Male 178 357.19 +139.909 751 103
Female 206 371.87 +144.447 711 111
384 365.07 +142.365 751 103

Key: No. Ex. = Number of examine&D = Standard devi&n
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The frequency distribution of level &D," T-cell count of HIV serepositive individuals who were
visiting the Butajira General Hospital during Masgiine 2014vas depicted ofiable 9. According to

this result amongthe age groupf O14 years oldonly one female was examined havingDc el | O
500 cells/mn?. Out of 155 ( 66 males and89 femals) study participants in the age group of3®
years old who werexamined for detection of their GDT-cell level 10(152%), 13 (19.7%) 29
(43.9%)and 14 (21.2%)of males and.6 (18.0%),18 (20.2%), 38(42.7%) and 1719.1%) of females

had CD," T-cell count of <200 cells/mm, 200-349 cells/mm, 350499 cells/mm a n d 500
cells/mnd, respectively. Among 1788 male and 87 femaldsstudy participants in the age group of
31-45 years old who werexamined for detection of their GDT-cell level 36 (20.6%), 39(22.3%),

59 (33.7%), 41(23.4%) hadCD;" T-cell count of <200 cells/mm, 200-349 cells/mn, 350499
cells/mnt a n d500cells/mr, respectively. Thus in both age group of3Gand 3145 years old
increased frequency distribution of thedy participants based on tlevel of CD4" T-cell countswas
observed. In both age group of-38 and 3145 years old the fruency distribution of the participants
having CD4" T-cell counts in betweeB50-499 cells/mm was greater than the frequency distribution
of the study participants havingD," T-cell counts in betwee200-349 cells/mm and CD," T-cell
counts of <200 cells/mnf. And also in the same age group the frequency distribution of the
participants havingCD," T-cell countsbetween200-349 cells/mn? was greater than the frequency
distribution of the study participants havie®," T-cell counts of <200 cells/mm (Table 9).

The greater frequency distribution of the study participants in the higher lev@DgfT-cell counts
probably due to different factors; it may thee tothe HAART services given in the hospital and those
HAART started participants in thesgeagroups might respond to the drug better and recover their
CD4" T-cell. In addition it also might bdue tothe better immune response of the participants in these
age groupsand the lower they prone to Ols However, i n dehyearsaofyoddheg r o u
frequency distribution of the participants was decreased and the level of decrements vary in the
different level ofCD," T-cell counts.But, higher frequency distribution of participants hav®ig,” T-

cell counts of <200 cells/mmwas observed in the age groups of46 and O 56 vyear s
to the participants in the age groups of3lband 3145 years oldTable 9) This also could be due to
different factors; it could be due to those HAART started participants in theggages might poorly
respond to the drug and not recover ti@,” T-cell better. In addition it also might bdue tothe

poor immune response of the participants in these age groups compared to the elder groups
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In general, out of 178 masand 206 females examined ftine detection of thei€D,” T-cell in all age
group 42(23.6%) and 4623.3%), 3921.9%) and 3§18.4%), 64(35.9%) and 7234.9%), 3318.5%)
and 50(24.3%) of males and females had < 200 cellsin2®0-349 cells/mm, 350-499 cells/mm and
0500 cells/mm, respectivelywith respect tex andCD,* T-cell level (Table 9.

Table 9 The CD" T-lymphocyte profile (frequency distribution of level of CDB-cell count$ of HIV

sergpositiveindividualswho werevisiting Butajira General Hospital during MardhJune 2014.

Level of CD," T-Cell Counts

Age Group No.

(Years) EX. <200 cellssf mm 200- 349 cells/ mm 350-499cellssmm O 500 cle
and Sex Freq. (%) Freq. (%) Freq. (%) Freq. (%)
O 114
Male -- -- -- -- --
Female 1 - - -- 1 (100.0)
Subtotal 1 -- -- - 1 (100.0)
1530
Male 66 10 (15.2) 13 (19.7) 29 (43.9) 14 (21.2)
Female 89 16 (18.0) 18 (20.2) 38 (42.7) 17 (19.1)
Subtotal 155 26 (16.8) 31 (20.0) 67 (43.2) 31 (20.0)
31-45
Male 88 20 (27.7) 23 (26.1) 30 (34.1) 15 (17.0)
Female 87 16 (18.4) 16 (18.4) 29 (33.3) 26 (29.9)
Subtotal 175 36 (20.6) 39 (22.3) 59 (33.7) 41 (23.4)
46-55
Male 20 11 (55.0) 3(15.0) 3(15.0) 3 (15.0)
Female 22 10(45.5) 3(13.6) 4(18.2) 5 (22.7)
Subtotal 42 21 (50.0) 6 (14.3) 7 (16.7) 8 (19.0)
O 56
Male 4 1 (25.0) 0 (0.0) 2 (50.0) 1 (25.0)
Female 7 4 (57.1) 1 (14.3) 1(14.3) 1(14.3)
Subtotal 11 5 (45.5) 1(9.1) 3(27.3) 2 (18.2)
All age
groups
Male 178 42 (23.6) 39 (21.9) 64 (35.9) 33 (18.5)
Female 206 46 (23.3) 38 (18.4) 72 (34.9) 50 (24.3)
Total 384 88(22.9) 77 (20.1) 136 (35.4) 83 (21.6)

Key: Freq. = FrequengWNo. Ex. = Numberof Examined
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4.5. Level of CD)’ T-cell Counts of HIV SeroPostive Individuals with and without
Opportunistic Bacterial, Fungal and Parasitic Infections

The relationship betweehe level of CQ" T-cell countsof the study participants (n=384)
with and without cryptosporidiosis, isosporiasis, microsporidiosis, tuberculasid oral
candidiaisis diseasds presented in tabl20. The result in the table shows thatly one
individual found in the age grou® 1 4 waa witthout the diseases and thean CQ" T-
cel count of this individual was 591.0 cells/ mni. The mean CRQ' T-cell count for
cryptosporidiosisin the age groups of 180 and 31-45 years wasl80.0 cells/ mni and
174.4 cells/ mr respectivelyAnd this disease wasbsent ithea g e g r o0l4,#530,0 f O
31-4 5 a4Bgearéand theirmean CRQ" T-cell counts was591.0cells/ mnd, 393.7cells/
mnt, 377.7cells/ mmiand 298.1cells/ mm, respectivelyWhile isosporiasisvasabsent in
thoseage groupo f 1401530, 314 5 a A6dyeai®with meanCD," T-cell counts of
591.0cells/ mnd, 403.2cells/ mnd, and 370.2ells/ mni, respectively. Butit was present
in the age group®f 1530, 34 5  a #6dyeafdwith meanCD," T-cell countsof 190.8
cells/ mni, 190.8cells/ mni and 190.9cells/ mm. In bothage groups 446f O 14
years, microsporidiosis was absent but it was present in the age group3®an8 3145
years The meanCD;" T-cell count of thegroupswith microsporidiosiswas 186.0 cells/
mntand 170.0 cells/ mni, respectively. Thus,overall this study revealed that
cryptosporidiosis, isosporiasis amdicrosporidiosispresent in those HIV sefgositive
individuals with CD* T-cell count of <200 cells/ mn?. The level of the mea@D;* T-cell
count of the patient with those diseases was relativelgloampared to the patienits all
age groupsvithout those diseaseshis findingwasconcordant wittstudy by Simoret al,
(2010) from India which reported high risk afevelopingopporunistic intestinal parasitic
diseasesuch ascryptosporidiosis, isosporiasiand microsporidiosisamong patients wlit
CD;4" T-cell counts <200cells/ mnf.

It was evident from tabl&O that unlike opportunistic intestinal parasitic diseasbi&h was
discussedabove, TB and oral candidiaisis diseasesild occur in HIV sergositive
individualseven the patientwith a very wide range of CD T-cell count.The meanCDy"

T-cell countof patients withtuberculosisn the age group®46 was 24&ells/ mnt and in
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the same age groups of patients without tubercutbsisnean CT-cell countswas 353.5
cells/ mni. It was also observed that all other age groups of patientgho were with
tuberculosighe mearCD," T-cell countswas relatively lower compared to the me2D,”
T-cell countsof the patient withouttuberculosis Similarly oral candidiais which occured

at a wide range o€D," T-cell level in this studythe meanCD," T-cell count for this
diseasdn the patientwaslower compared to the me&D," T-cell count fortuberculosis.
And the mearCD," T-cell count of the patiestwith oral candidiaisis was lower compared
to the mearCD;" T-cell count of the patiestwithout this diseasen general this study
showed that patients witthoseopportunisticdiseasesiad lower mear€D," T-cell count
compared to patientsithout thoseopportunistic diseasesower meanCD;" T-cell counts
therefore correlate with poor immune responses as wéligh immunesuppressioty the
effects of the opportunistic diseasesand thus determine the degree of morbidity and
mortality related to HIV/AIDS. This waalsoin agreemenwith the study dondy Lawn et

al. (2006)

Activation of the immune system bropical infections renderthie T-cell lymphocytesnore
susceptible @ HIV infection which resultsnto HIV disease progressiorsé¢cor, 2006
Infections that activate themmune system and ingases secretions of cytokines,
chemokines and chemoles recefors have been shown tocrease the susceptibility and
pattogenesis to HIWirus infection(Borkow et al, 2000. But it has been reported that it
may be difficult to us€CD," T-cell countsas a surrogate marker feilV infections/ AIDS
because variations CD," T-cell countsdue to factors such as ethnicity, low bodpss
index (BMI), associated mabaorption,othertropical diseases can individually affect the
CD;" T-cell counts(Angeloet al, 2004).To overcome such controversies se@al,” T-cell
counts needs to be done to corroborate the association be®@RéM-cell counts and
opportunistic infectionsSerial decliningCD4" T-cell valuesmight have a better implication
in the degree ofmmune suppressiorin the patientthan a single value, du®e nori HIV
infection mediated fall if€CD," T-cell counts.But in a country like Ethiopia getting even a

single valuevasa great financial burdeto the patient.
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Table 10 Mean+ standard deviation of G T-cell counts(cells/mnt) of HIV sercpositiveindividualsby age and sex with and without

opportunistic bacterial, fungal and parasitic infections in Butajira Géhr®spital,from March-June 2014.

Age Group

Level of CD," T-cell Counts ¢ells/ mnr) with and withouOl

No
(Years) Ex Cryptosporidiosis Isosporiasis Microsporidiosis Tuberculosis Oral candidiasis
and Sex '
positive Negative positive Negative positive Negative positive Negative positive Negative
T *SD T £SD T +SD r £SD T *SD I *SD T £SD r £SD I £#SD I £SD
O 14
Male - - - - - - - -
Female 1 -- 591.0 %-- -- 591.0 %-- -- 591.0 %-- -- 591.0%-- -- 591.0%--
1 -- 591.0 +-- -- 591.0 +-- -- 591.0%-- -- 591.0+-- -- 591.0%--
1530
Male 66 191.0 *=- 396.6 +138.9 188.7+13.2 413.9+130.1 193.0%-- 396.5+138.9  378.9+120.8 402.9+152.1 365.9+94.6 419.3 +169.8
Female 89 177.8+285 391.4+123.8 192.6+10.2 395.4+122.9 182.5+19.1 383.9+128.1 383.0+73.0 376.8+160.8 363.3+64.5 387.6 +153.0
155 180.0+26.1 393.7#130.2 190.8+ 11.3 403.2+125.9 186.0+14.8 389.3x132.5 381.3+94.5 388.3+156.7 364.7+80.8 399.2 +159.2
31-45
Male 88 182.8+£27.9 358.1+127.5 188.7+10.7 353.8+129.2 -- 348.2+130.5 350.5+137.5 346.7+127.1 308.5+100.1 373.1+141.6
Female 87 166.0 £40.7 397.5+139.9 197.0%-- 386.4+1459 170.0 +-- 386.7+145.5 379.6+146.3 387.3+148.0 302.5+97.6 419.0+150.6
175 174.4+34.0 377.7+1349 190.8+ 9.7 370.2+138.4 170.0%- 367.19+139.0 365.3+141.7 366.6+138.6 305.9 +98.2 397.5+147.6
O 46
Male 24 -- 290.6 £148.6  191.0%-- 294.9+1504 -- 290.6+148.6  241.3+128.5 372.9+149.7 256.9+123.0 337.8+174.1
Female 29 -- 304.2 £162.8 194.0%-- 308.2+164.4 - 304.2+162.8 257.1+123.2 342.6%x183.9 226.2+103.9 431.9+164.3
53 - 298.1 £155.2 192.5+2.1 302.2+156.8 -- 298.1+155.2  248.6+123.9 353.5+169.8 239.7+111.8 387.1x171.6
All age groups
Male 178 184.2+25.2 363.2+138.4 188.9+11.1 367.2+137.6  193.0%- 358.12+139.8 338.5+138.0 370.8+140.4 322.5+108.6 385.6+155.9
Female 206 171.9+33.7 382.1+140.5 193.248.9 380.0+142.4 178.3+15.3 374.7+182.0 362.6x122.6 378.5x158.4 308.6x101.7 407.6+152.8
384 176.5+30.5 373.3£139.6 190.9+10.1 374.1+140.2 182.0+14.5 366.9+141.9 351.3+130.1 374.9+150.1 315.8+105.2 398.1+154.1

Key: & = Mean, SD =Standardeviation,No. Ex.= Number of Examined, OD = Opportunisbisease
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The level (in mean and standard deviatioo) CD," T-cells countsof HIV serepositive
patients who di and did not start ART services antth and wthout opportunistic disease
arepresented iMable 11 As shown in the tabléom the total of 384 of the studilV sero
positive patients 2009 Male and 103 Female) dimbt start ART services. THevel of the

CD4" T-cell countsof these ART naie HIV seropositive patients witlcryptosporidiosis,
isosporsiasis, microsporidiosis, and tuberculosis and oral candidiaisis respectively were
178.6+29.8191.3+7.6, 182.0+14.5,88.6+137.9and350.5+94.C0cells / mni. However,the

level of the CD;" T-cell countsof the patients without those opportunistic diseases
respectively wered06.8+133.6, 404.1+135.6, 402.1+136.3 a42D.7+150.5 cells/ min
Thus, the HIV sergoositive patients with the ggortunistic diseases were wilbwer CDy*
T-cells whereas those patis without those diseases haetter CQ" T-cell count. These
resultwastherefore indicate that the opportunistic diseases play a role in the lowering of the
CD4" T-cell count of the patients.

On the other hand,ut of 384 of the study HIV serpositive patients 182 (79 Male and 103
Female) did start receiving ART services. Tleeel of the CD;" T-cell counts ofthese
patientswith cryptosporidiosis,isosporsiasis, microsporidiosis, and tuberculosis and oral
candidiaisis diseases respectively wéi.5+30.5, 190.9+10.1, 182.0+14.5, 351.4+130.1
and 315.8+105.2ells/ mmi. However,the level of the CD," T-cell countsof the patients
without those oppounistic diseases respectively wer@73.3+139.6, 374.1+140.2,
366.9+141.8, 374.9+150.1 and 398.1+15defls/ mni. Thus, the studyHIV sero-positive
patients that starts receiving ART and without those opportunistic didea$esuchmorea
higherCD4" T-cell count (CQ* T-cell recovery) compared to ti@D," T-cell count of the
HIV sero-positive patients with those opportunistic diseases. ,Tthedower CD;" T-cell
countsof the study HIV sar-positive patients with thosdiseases probabbue to the eict

of the diseasesther than the HIMnfectiors itself. This wasin parallel with Apendix VI
which showedthat repetitive opportunistic infections contribute 6t e aweamnd of

immune system.
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Table 11 Level of CD;" T-cell counts(cells/mm®) of HIV seropositiveindividualsw h o d i

d stant ARTdséndcaesé@mnd with amdthout

opportunistic bacterial, fungal and parasttiseases Butajira Geneal Hospital,from March-June 2014.

Study Participarst No.

Level of CD;* T-cell Counts ¢ells/mnt) with and without OD

and their ART Ex. Cryptosporidiosis Isosporiasis Microsporidiosis Tuberculosis Oral candidiasis
Conditiors positive ~ Negative  positive Negative positive Negative positive Negative positive  Negative
r +SD I £SD r+SD r +SD I +SD I +SD I +SD I +SD I +SD I =SD
Did not start ART
Male 929 184.1+25.2 392.3+£134.8 189.34+8.8 387.7+137.1  193.0%-- 381.6+139.4 354.2+160.8 389.8+130.7 363.91+92.7 389.1+161.7
Female 103 162.0+48.1 420.1+131.8 195.5+2.1 419.5%£133.1 178.3%15.3 422.2+130.9 416.8+106.7 414.4%+146.1 333.3¥94.4 447.2+135.9
202 178.6t29.8  406.8+133.6  191.3+7.6  404.1%1356 1820%14.5 4021%136.3 386.6t137.9 402.3t138.8 350.5:94.0  420.741505
Start receivingART
Male 79 328.9+135.5 188.7+13.2 340.5+134.6 328.9+135.5 329.1+123.4 328.7+153.6 286.7+109.5 379.4+147.4
Female 103 174.4+33.1 341.6+138.7 192.6+10.2 338.5+140.8 328.6x140.8 333.5+121.5 322.8+¥162.1 292.7+104.1 356.5+159.1
182 174.4+33.1 335.9+137.0 190.8+11.3 339.4%137.7 328.8+138.2 331.5+121.8 325.2+157.7 289.8+106.2 365.3+x154.3
Total 384 176.5%£30.5 373.3+139.6 190.9+10.1 374.1+140.2 182.0+14.5 366.9+141.8 351.4+130.1 374.9%#150.1 315.8+105.2 398.1+154.2

Key: ¥ = Mean, SD =Standard deviation, &N Examined = Number of Examined, ODOpportunistic Diseas&lo. Ex
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4.6. Correlation of Prevalenceof Opportunistic Bacterial, Fungal and Parasitic Diseases
and Level of CD;" T-cell Counts among HIV SerePositive Individuals

The correlatiorof prevalence of opportunistic bacteriainal and parasitic diseases denel
of CD4" T-cell counts amongdhe studyHIV seropositive patients is presented fable12 and
13. Table 2 shows that aghe CD," T-cell countsof the HIV serepositive patientslecline
from 500 cells/ mnT, theopportunistic bacterial, fungal and parasitic diseaggsificantly @ <
0.05) associatewvith both the males and the females HIV spositive individuals From a
total of 88(42 male and 46 female) HIV sepwsitive paients who were withCD;" T-cell
countsof < 200 cells/mnf, 84 (95.5%) of the patientwere positive folopportunistic bacterial
and parasitic diseasesd only 4(4.5%) negative for the diseasésnong 77 the study HIV
serepositive patients wittCD;* T-cell countsbetween200-349 cellsinm® 57 (74.0%) were
positive for theopportunistic baterial, fungal and parasitic diseasmsd the rest 2026.0%)
negative for the disease®ut of 136the study HIV sergpositive patients wittCD," T-cell
countsbetween350-499 cells/ mn?, 117 (86.0%)were positive for the disease atti rest19
(14.0%) negative However among 83 the study HIV sepositive patients wittCD," T-cell
countsof O  5c@lle/mnt only 15 (18.1%)were positive for thepportunistic bacterial, fungal

and parasitic diseasagsd the rest 681.9%)werenegative for the diseases

On the other handhe result in Table 12 also shows that the occurrence of opportunistic
bacterial, fungal and parasitic diseases significantly di¥ér=(342.32;P = 0.000) among the
study HIV seropositive individuals with differefével of CD;" T-cell counts Overall the
result indicatd that asthe CD;" T-lymphocyte count decased the body defense mechanism
would be overwhelmed by various opportunistic infectiombis finding sounds true since
CD;" T-cellsplay a central role in the activati@f bothhumoral and cellular immune response

to fight against infectionthis makes th€D," T-cell more susceptlb to HIV and its number
lowers Hence, lowCD4" T-cell increasesusceptibility to OlsHunter ad Nicholis(2002 also
reported that ariousopportunistic infections among HIVIBS patients have beeappeaed
when the immunetatus of the patient isuppressedThus, CD* T-cell count is used as a
mar ker of t he ability o f an i ndi veltoal s 6
opportunisticinfections(McDonald, 2000) Alternatively, chronic stimulation of restingD,"

T-cells might have a negative effect on the homeostatic regeneration of these cells. The
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relevance of this process to ¢DT-cell depletion is underscored by the observaticat th
disease progression is associated with immune activation and vice(Mazanberget al.,
2003; Vajpayeet al.,2005).

Table 12 Association of prevalence of opportunistic bacterial, fungal and parasitic diseasegehnd
of CD4" T- lymphocyte profile among HIV sewpositiveindividualsin ButajiraGeneral

Hospital durng Marchi June 2014.

Study Participants and theil No. Opportunistic Bacterial,

Level of CD;* T-cell Counts EXx. Fungal and Parasitic Diseas OR X2 P.value
(cells/ mrﬁ) Positive Negative
Freq. (%) Freq. (%)

< 200 cells/ mm

Male 42 40(95.2) 2 (4.8)
Female 46 44 (95.7) 2 (4.3) 99.9 33.0 0.000
Subtotal 88 84 (95.5) 4 (4.5)
200-349 cells/ mm
Male 39 28 (71.8) 11 (28.2)
Female 38 29 (76.3) 9 (23.7) 90.0 7.5 0.004
Subtotal 77 57 (74.0) 20 (26.0)
350499 cells/ mm
Male 64 55 (85.9) 9 (14.1)
Female 72 62 (86.1) 10 (13.9) 92.6 11.0 0.003
Subtotal 136 117 (86.0) 19 (14.0)
O 500 cell s/
Male 33 7(21.2) 26 (78.8)
Female 50 8 (16.0) 42 (84.0) 41.7 0.365  0.546
Subtotal 83 15 (18.1) 68 (81.9)
Total 384 273 (96.1) 111 ( 28.9) 111.3 154.02 0.000
X? -- 342.32 - - - -
P-value - 0.000 - - - -

Key: OR = Odds ratipFreq. = Frequency” = Chisquare No. Ex. = Number of ExaminedP-value
< 0.05(result significant) for the Opportunistic Bacterial, Fungal BadasiticDiseases imelation
to level of CD* T-cell counts (cells/ mrf).
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Table 13below shows theeffectsof co-infections(opportunistic diseases in HIV/AIDS patients)

the immunologicalesponseswith respect taCD," T-cell recovery of the studyHIV serepositive
patients As the CD;" T-cell cuntsand prevalence of opportunistic diseasés notshow a linear
relationship correlation betweerthe CD," T-cell counts (cells/ mn?) and the prevalenceof

opportunistic diseasasas doneusing Spearmanorrelation And as shown irthe Table 13 below,

theSPSS results & p e a r ocoaaltioscoefficient () wasbetweerD and 1 suggestingherewas
anassociationHence, thereassociation was found betwe€b," T-cell countslevel andprevalence
of opportunistic disease#additionally, at the 5%significancelevel, the results indicatestatistically
highly significant association(O 0.001). Thus HIV serepositive patientsvith higherCD," T-cell

countslevelwerenot more likely to bevith high prevdence ofa variety ofopportunistic diseasesd

their immune system didot suppressed greathg measured in this study

Table 13. The Spearman correlation coefficient avélBe between prevalence of some opportunistic
bacterial, fungal and parasitic diseases and" @Ezell cownts(cells/mm®) of HIV sero
positive individuals in Butajira General Hospital during Marclune, 2014.

Prevalence of Opportunistic Diseases

Variable
Cryptosporidiosis Isosporiasis Microsporidiosis TB Oral candidiasis
r2( P- value) r2( P-value) r?(P-value) r?( P-value) r?(P-value)
CD, T-cell  0.59(0.000) 0.36 (0.000) 0.46 (0.000) 0.126 (0.001) 0.109 (0.001)
counts

Key:r’=Spear mands correlation coef sumsquaelt (coef f
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5. SUMMARY, CONCLUSIONS AND RECOMMENDATION S

5.1. Summary

Opportunistic diseasesre e major public health problems in HIV/AIDS patierits many
developing countries including Ethiopi&nd little was studied about the immunological
responses of HI\gero-positive individuals with and without opportunistic disea$»,a cross
sectional study was employed to deterntmeimmunological response€Ds" T-cell recovery

of HIV sero-posttive individualswith andwithout tuberculosis, candidiasis and some selected
opportunistic intestinal parasitidiseases aButajira GeneralHospital (BGH), Gurage Zone,
Southern EthiopiaFor theclinical and the laboratorgdiagnosis of the selected opportunistic
infections and d@ determine the immunologicatesponse ofthe patient respectively
guestionnaire as well daboratory examination techniquexluding stool sample collection,
direct wet mount technique, concentration technique, modified -Rieblsen method, sputum
smear microscopy, KOH test, blood collection and;CD-cell count were donéor eachHIV
serapositive individualsduring the study periodMarchi June 2014. Analyses of the results
were done using SPSS version 20 statistical softwAred chi-square odds ratip Spearman
correlationwasused as the measure of associatiba degree (strength) of association, and the
relation(effect) ofassociation, respectivelpetween the prevalence of the disease anCEé
T-cell count of thestudy HIV serepositiveindividuals P-value less than 0.05 were considered

statistically significant for all tests.

Out of 384HIV sero-positive individualsinvolved in this research06(53.6%)were female and
178(46.4%)were mags The mean age of the studyividualswas34.11years old From the
total studyHIV sero-positive individuals 202 (99 Mals and 103 Fema#® did not start ART
sewrices and the rest 182 (79 Msilend 103 Fema# did start receiving ART servicem this
study it was observedhat infectionby Microsporadia, Cryptosporidium, and Isospaaad the
diseases caused by eaghs significantly(p < 0.05) higheramong HIVseraepositive individual
particularly in those with CP T-cell count <200cells/mni. However Mycobacterium
tuberculosisand Candidainfectionandthe disease caused these pathogereccur inthe study

HIV sero-positive personseven the one with a wide range of CD;* T-cell couns. The
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prevalence of cryptosporidiosis, isosporiasis, microsporidiosis, tuberculosis (TB), oral
candidiaisis and both TB and oral candidiasi®ng thearticipantgespectivelywas16(4.2%),
19(4.9%),4(1.0%), 80(20.8% 73(19%) and 81(21.1%) Tuberculosis (TB), oral candidiaisis
and the occurrexe of both TB and oral candidis together were more prevalent than the other
opportunistic disease3.uberculosis followed byral candidiasisand diarrhea werghe major
ODs encounteredy the study HIV sergpositive individuals The level of CQ" T-cell counts
(cells/mn?) of the study HIV sergositive individualswho had and hadnot started ART
services hatbeen much morgreater(P < 0.05)%hanthe level of CQ* T-cell counts (cells/mr)

of thoseHIV sero-positive individualsco-infected withthe opportunistic bacterial, fungal and
parasitic disease$ his indicatedhat opportunistic diseasedan effectof inmunesuppression

in the study participantsSa, interventions aimed at preventing atetating HIV associated
opportunistic infectionsvascrucial. Commencement &RT should be encouraged before the
i ndi v Co'uracelléoantdrops below 35@ells/ mn?.

5.2. Conclusions

U Tuberculosis, candidiasigryptosporidiosis, isosporiosis and microsporidiosisre the
common opportunistic disease in the study HIV gavsitive patients.

U Higher prevalence of cryptosporidiosis, isosporiosis and microsporigvesesoccurrect
the last stageslV) of WHO clinical grade among HIgerepositive patients

U The findings in this study, led to the conclusion that Ols Hild co-infection were
capableof lowering the values of CPT-cells

U The present studigad alsatried to point outthe virus (HIV), the opportunistimfections
and the immune systexthe human hostyereinseparable players in the process leading
to AIDS. So, better treatments directed against the virus and the opportunistic infections or
those to help the immune $gm in combinationvaslikely to be needed for people whose
immunity has already been substantially impaired by HIV.

U Opportunistic infections remain a challenge in patients receiving HAART in resource
limited settings. Theravas aneed to intensify the management of opportungiseases
despite HAART use.
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5.3. Recommendatios

HIV/AIDS and opportunistic diseaseo-infected patients had significantly low&D," T-
cells, suggesting that a combination©@D andHIV/AIDS causes a me seriousiepletion of
CD," T-cells comparedo theHIV infectionsonly. Thus,on the basis of the result obtained

from this study, the following recommendation®reforwarded:

U Early diagnosis of opportunistic infections and treatmentnéeded for a better
immunologicalrecvery of CD;" T-cell.

i The ART clinics need to have skilled health professionals of all categories for proper
diagnosis and management of the prevalent Ols in the population

U Enforcing mass hedlteducation against HIV/AID&s well as the mostommon Ols like
TB which are transmissible to the general population is higddgmmended.

U In-service training should be given for the healthcare provider on HIV/AIDS care and
support especially on how to distinguish and manage pstigth high risk

U This finding highlighted the importance of screening the HIV gmrsitive individuals
and evaluating their absolute ¢Dr-cellcounts regularly. As the opportunistic infections
vary with the geographical areas, studies must be aimédnodifferent regions, to
evaluate the frequent causes of those opportunistic infections in HI{pssitove
patients.This highlights the need for early detection and treatment of such infections
among HIV infected patients, to reduce the morbidity dwedmortality.

U Early diagnosis of Ols and prompt treatment definitely contributes to increased life
expectancy among infected patients, delaying the progression to AIDS. Despite the
moderate (n = 384) number of patients included in this study, the irstestigelieve the
data obtained here provide some important background information that can form the
basis of future more elaborative and systematic studies. Furthermore, the data shown
could be a valuable means of determining the range and relative fegopfathe selected
infectious diseases, and this can potentially have an immediate impact on patient care by

suggesting appropriate interventions based on the results.
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7. APPINDICE S

Appendix I. Consent Form(English Version)

| am conducting a studyp investigatehe Immunological Responses of HIV Sgraositive
Individuals with and without Tuberculosis, Candidiasis and Some Selected Opportunistic
Intestinal Parasitic Diseases in Butajira General Hospital, Gurage Zone, Southern Ethiopia.
You are beingo participate in this study if you agree. | would like to obspatum,swab
(orakscrapings) and Stoolsamplefrom you, which would be used only to detect the
presence otuberculosis, candidiasiand some selected opportunistic intestinal parasitic

diseasesrespectivelyThere isnorisk in participating.

When you are found positive fdhe diseasesyou will receive drugs free of charge. The
information in your reords is strictly confidentialYour participation in this study is
completely voluntary and you can refuse to participate or free to withdraw yourself from the
study at any time. Refusal to participate will not result in loss of medical care or any other

benefits.

Do you understand whaias been said to you? If you have any question you have the right

to get proper explanation.

| am informed to my satisfaction the purpose of this study and the nature of laboratory
investigations. | am also aware of my right to opt oluthe study at antime during the
course of the study without having to give reasons for doing so. This consent form has been
read out to me imy own language, and | understand the content and | am voluntary consent

to participate in the study.

Study COde N@-----===mmmmmmmmmm e e

Name

Signature---------------=---mmmmmmmmo - Date----------------------

Witness Name---------------=-o-moeommmmm - Signature----------------------- Date----------
Investigator Name--------------=----=---=--- Signature---------------=-------- Date----------
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Appendix II. Consent Form(Amharic Version)
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Appendix I1l. Structured Questionnaire-l (English Version)

Questionnaires used to collect some demographic characterisstgdgparticipants Dear
participants, the main purpose of this study is to Investitpateunological Responses of

HIV Seropositive Individuals with and withouffuberculosis, Candidiasis and Some
Selected Opportunistic Intestinal Parasitic Diseases in Butajira General Hospital, Gurage
Zone, Southern EthiopiaYou are kindly requested to answer the following questions
sincerely as your sincere response will have great contribution to the study. Thank you.

Dear participant usd”() mark for your choice

Participant Name Sex Age

1 Education level
A. lliterate 1 B.Primary ] D. Secondarf__] E. Diploma and abov[_]

2 Occupation

A. Student L1 B.Civilservant C.Private L[ —1 D. Unemployed (I
3 Marital status

A.Married 1 B.divorced — C.Widowed 1 D.Single —
4 Latrine facility at home A.Present [——] B.Absent | —
5 Personal Hygiene and life skills A. Po — B Good ]
6 Family size A. O —1 B.O0O 6 [
7 Level ofknowledgeand awareness about HIVA. Poor ——  B. Good —
8 Level of knowledgend awareness about opportunistic pathogens infections

A. Poor — B. Good —

9 Residence A.Urban — B. Rural —

If there are any questions or enquirasany time about the study or the procedures, please
contact: mobile number 0913598782 omtail Melesachew@gmail.comAnd, the ethical

aspects of this study were approved by the Ethical Committed®@Gaof. If you have any
complaints or reservations about any ethical aspegbwf participation in this researclpu

may contact the committee through its secretary. Any complaint you make will be treated
confidentialand investigated, and you will be informed of the oute. Butajira General
Hospital: Fax: 0461151152 P. O. Box:46 Tel: 0461150202 Butajira, Ethiopia
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Appendix IV. Structured Questionnaire-l (Amharic Version)
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Appendix V. Structured Questionnaire-I|

Structuredquestionnairdl used to collectclinical and laboratory diagnose result of the
study participan{For OPD andaboratoryroomuseonly)

Name code

1 Occurrence obpportunistic bacterial, fungal, and parasitic diseases

Tuberculosis Present — Absent —
Oral candidiasis Preseh [— Absent ——
Cryptosporidiosis Preseh [—— Absent ——
Isosporiasis Preseh [ Absent ]
Microsporidiosis Preseh [ Absent
2 ART Status Start receiving ART  yes L1 No —
3 Diarrhea Presen [ Absent [
4 Cough yes (— Absent L—1
5 Oralwhitish patches/lesions Presen [ Absent 1

6 CD, T-cell countin No/mm®

7 Level of CD," T-cell count < 200
200-349
350499
O 500

8 Clinical stage by WHO WHO Stagel
clinical classification criteria  \\yo Stagell

WHO Stagdll
WHO StagdV

1000 OO0
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Appendix VI. HIV infection and CD," T-cells depletion

Infection

Seroconversion

Death

v

Depletion of CD4 T cells

(50-80% of cases)

CD4
T cell1s
M 1000 CD4* PBL
500
200
0 V77
2-6 weeks mean of ~10 years
'Flu-like .
disease Asymptomatic phase Symptomatic AIDS

phase

Figure 11-20 Immunobiology, 6/e. (© Garland Science 2005)

Figure 1. HIV infection and CD,4" T-cells Depletion
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cells. Follow an adaptive immune response that controls the acute illness and partially
restores the level oED," T-cells in the blood. The adaptive immune response does not

HI V.

Repetitive

opportunistic

immune sgtem and a continuous depletiohCD,4" T-cells from the bloodFigure 3.While
the immune response mounts a specific respagsenst HIV, it is not successful and
declines over time

Figure 2. Immune response to HIV

Even though high HIV antibody titers and CTL responses are observed dbeng
asymptomatic phase, this concerted immune response is not suff@ianbid persistent
HIV replication in CD;" T-cells. Eventually, antibody titerand CTL responses decline,
while HIV replication increases (symptomapibase. This leads to a terminally ill AIB
phase during which the immusgstem is completely overwhelmégeigure 3.
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