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Original Research Article
Prevalence and Factor s associated with Opportunistic infectionsin HIV

positive patients on Antiretroviral Therapy in Uganda

Abstract

Introduction

Opportunistic infections (Ols) remain the singleimeause of ill-health and death among HIV/AIDSigats in
resource poor countries. We assessed the prevaléi@eOls and associated factors among HIV pasipiatients on
highly active antiretroviral therapy (HAART) in Ugda.

M ethods

Observational data from 2004 to 2013 for adult Hidsitive patients (>=15yrs) obtaining care andttnesat from
the AIDS support organization (TASO) in Uganda wergewed. Electronic data were obtained from TASK
clinics representing 4 different geographical areatlganda. Descriptive statistics were summarizeterms of
frequencies and percentages. Mantel-Haenszel aistitoregression were used to assess the fadeogiated with
occurrence of Ols.

Results

Between 2004 and 2013, a total of 36,133 HIV p#sienere enrolled on HAART of which two thirds (6§%vere
female and one third (34%) were male. In univaratalysis, significant differences were obseneatsvben male
and female ART clients with men being older (medige 36yrs IQR 29-43 vs 32 yrs IQR 26-39, p<0.00kgly
to be more educated(>secondary 31% vs 19%, p<0)Q0&e&ly to be more severely ill(CD4 count<100%2&/'s
21%, p<0.0001); were more likely to be married(658#2%, p<0.0001) and were more likely to be folynal
employed (27% vs 12%, p<0.0001). Mean annual fpeaca for any Ol in 2004 was 57.6% and in 2013 2:&5%
(XZena= 122, b= -0.0283, p <0.0001). The most commenigountered Ols were geohelminths (35%),
diarrhea<1month(18%) and mycobacterium tuberculddi%o). Factors associated with any Ol after HAAREre
male gender, if from Northern Uganda, low educaioprimary), baseline WHO stages IlI&IV, stavueiART
regimen, baseline CD4 count <100cells/ul, low hiasaleight <55kg and period 2004-2008 (p<0.05).

Conclusion and recommendations
In these settings, the burden of Ols is still highspite of increased access to HAART. The prewseaof
geohelminthes and diarrhoea is worrying among Hi#¥lemts on HAART. Men remain at greater risk of @il

should be the main target for early HAART initiatio
Key words: HIV/AIDS, Opportunistic infections, Antiretroviragherapy, Prevalence, TASO, Uganda

Introduction
Acquired immunodeficiency syndrome (AIDS) is onettd most challenging infectious diseases of tiiec2htury.

The disease which currently has no cure is caugedeébdeadly Human Immunodeficiency Virus (HIV) veleocase
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fatality rate is well above 95 % in the absencdreftment[1]. According to World Health Organinatiglobal
HIV/AIDS update report 2013, 33.4million peoplendwide were estimated to be living with the dgadrus by
the end of 2013 of which 67% (22.4 million) were sab-Saharan Africa[2]. Since the outbreak of th& H
pandemic, it is estimated that over 30 million geoporldwide have died due to AIDS of which morarih70%

were from sub-Saharan Africa[2].

Opportunistic infections (Ols) remain the singleimeause of ill-health and death among HIV/AIDSigats in
resource poor countries [3-5]. Ols lower the gyabf life of HIV infected persons, speeds up ttaer of
progression to fully blown AIDS, reduces patiénésponse to antiretroviral treatment especialhew co-infected
with tuberculosis, increases stigma and limits sradility to work and are usually associated witthimedical care
costs [1, 6]. Ols have therefore greatly contébuto poverty among those infected and affectedHt/AIDS
hence an impediment to the attainment of the millem development goals (MDGs) on health and poverty

eradication in resource poor countries.

Although the natural history of AIDS tends to bmigar in most patients, the patterns of Ols thagédy define the
symptomatic and clinical manifestation of AIDS tewndvary in different regions of the world [4, 7,.8Thus, while
HIV patients in developed countries rarely sufiemi bacterial and protozoal infections, they araajor cause of
morbidity and mortality in resource-poor countriesd, 9]. However, with increasing availability idfghly Active
Antiretroviral Therapy (HAART) and other highly fmt prophylactic and therapeutic drugs to eligibl®/
patients, the risk of suffering from an opportuigishfection has been substantially reduced[2]. dosr, HIV
positive patients in sub-Saharan Africa have alpralof late enrolment on HAART and adherence proklevhile
on HAART sometimes due to drug side effects thgliacreasing the risk of Ols, morbidity and deatj[ HIV
positive patients in resource poor settings aldtesbecause of the high risk of exposure to pidépathogens
which are endemic in these settings and most patgrffer from nutritional deficiency resulting poor prognostic
outcomes while on HAART [11]. Universal prophylaxisising Co-trimoxaxole also known as
Trimethoprim/sulfamethoxazole (TMP-SMX) has alseb shown to prevent or significantly reduce thadience
of opportunistic infections and related mortaiiyHIV-infected individuals [12-15] . In Sub-Salaar Africa where
access to HAART is still limited, cotrimoxazole piylaxis remains the most viable alternative and deeatly
increased the chances of survival for HIV-infectedividuals who are eligible but cannot access HAAES].
UNAIDS recommends cotrimoxazole prophylaxis foelib all persons living with HIV/AIDS regardless tbfeir

immunological status[17].

In Uganda, adult HIV prevalence stands at 6.7% waithestimated 130,000 new infections annually[HBJART
roll out in public health facilities is mainly fded by donors such as the Global fund for HIV/AID® and
malaria (GFATM), the presidential emergency prograrfor AlDs relief (PEPFAR) and the World Bank niult
country HIV/AIDS programme (MAP). By end of 2013.8% (570,373/821,721) of eligible adults and ateitd
had access to HAART; though this was still belowe #0% national target by 2015 [19]. In 2003, Ugand



75 introduced universal cotrimoxazole prophylaxis fll HIV infected adults and children regardless tbéir
76 immunological status and whether they are on HAARTNhot[20]. In spite of free access to HAARTdan
77 cotrimoxazole prophylaxis for all who test HIV pidg, only 13% of adult women and 11% of adult nmever
78  tested and known their HIV status [21] implyingtth@ajority are more likely to present for treatmeiith advanced
79 HIV disease. In fact previous studies in Ugandaehsivown 40% of those eligible for HAART presenthnliite
80 disease stage for treatment with increased ris@ppirtunistic infections and death [22-24]. Thepmse of this
81 study was to assess the prevalence of Ols andiatesbéactors among HIV positive patients obtaingage and
82 treatment from TASO ART programme in Uganda ingreof HAART ( 2004 -2013).

83

84 M ethods
85 2.1 Design

86  This was a cross-sectional retrospective reviewludervation data from 2004 to 2013 for adult HIVsifige
87 patients (>=15yrs) obtaining care and treatmeninftbe AIDS support organization (TASO) in Ugandbz Ols
88  were studied namely mycobacterium tuberculosigptococcal meningitis, cryptosporidiosis, oral calagl
89 esophageal candida, bacterial pneumonia, confimmegddria, geohelminthes, kaposis sarcoma, herpésrzgenital
90 ulcer, toxoplasmosis, herpes simplex labialis, rl@@a<lmonth, oral hairy leukoplakia, cytomegalosirand

91 pneumocystis carini/jiroveci pneumonia.
92  2.2. Study Setting

93 TASO is one of the oldest and largest HIV/AIDS caral treatment program in Uganda and sub-SahanmacaAf
94  TASO was founded in 1987 and has 11 HIV/AIDS dinspread across Uganda which have been nationally
95 recognized as centres of excellence (CoE) in HI&Icare and treatment. Patients that are HIV ipesdre
96 encouraged to register with TASO clinics for cdreatment and social support. The clinics offempoehensive
97 HIV treatment and care, including provision of frastiretroviral drugs and cotrimoxazole prophylaxis TASO
98 HAART programme started as part of the National HNAroll-out programme in public health facilities 2004.
99 Being one of the largest HAART providers in the ooy, TASO attracted a lot of support from differdanders
100  supporting HAART programmes in sub-Saharan Afriezluding the President’'s Emergency Plan for AIDSidRe
101 (PEPFAR) and the Global Fund to Fight AIDS, Tubé&sis and Malaria. Initially, HAART eligibility wsa based
102 on WHO 2006 guidelines i.e. WHO stage 3 or 4 ilfnesa CD4 cell count < 200 cellsfor adults and adolescents
103 and WHO stage I, advanced stage Il or stage hwb4 cell percentage less than 20% for those rti@e 18
104 months of age[25]. However, in 2010 new HAART glides [26] that raised the threshold for adultsl an
105 adolescents to a CD4 cell couB&0 or WHO clinical stage3 or 4 irrespective of C&ll count were adopted [27].
106  Those who are not eligible for HAART are offeredronoxazole prophylaxis. Additionally TASO has abust
107 home-based care programme that includes commuoitynteers/treatment partners that help to mottAART
108 adherence, adverse effects, opportunistic infestimmd reporting those who die. All services are foé charge
109 including anti-retroviral drugs (ARVSs) for those avare eligible[28].
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2.3 Sampling and sample size

Four TASO HIV clinics were purposively selected ihgson volume and quality of data and geographical
representation. The HIV clinics selected were TASMilago HIV clinic in central Uganda, TASO MbararV
clinic in south-western Uganda, TASO Tororo HIVnati in Eastern Uganda and TASO Gulu HIV clinic in
Northern Uganda. All HIV positive adults (15 yearsd above) who were enrolled on HAART at the sekkétlV
clinics in the period between 2004 and 2013 wecki@ted in the study.

2.4 Data collection

TASO medical staff systematically registered theertk’ background and medical information followiram
established protocol for all TASO HIV clinics. Imiéf, clients were expected to attend the clinideatst once a
month. At each clinic visit, data per client wadlected on a standardized medical form detailing client’s
demographic information, clinical condition, medibtéstory, Ol diagnosis , ART use, prophylaxis ussmy other
treatment given and side effects/toxicities if.afin Ol diagnosis criterion is based on WHO andaklda ministry

of Health guidelines [25-27, 29]. Data were tlteampiled and entered into the TASO electronic dstae by
TASO data administrator using EPIINFO vs3 in Accdssmat. Relevant data were extracted by the data

administrator, delinked from overt identifiers ahén handed over for analysis

2.5 Data Analysis

The extracted data were analyzed using Statastitati software version 13.1 (Stata Corp, Colletgdian, Texas,

USA). Descriptive statistics were by frequenciaed @aercentages. For categorical variables, chirsgutest was
used to test for the differences in proportions @fitoxon rank-sum test for metric variableMonthly prevalence
was calculated from the total number of cases fgraf the 17 Ols divided by the total number thé¢reded the
clinic per month. Annual prevalence was calculdteth the mean of the monthly prevalences in a.y@€mly one

clinic visit and one episode per Ol were considgredperson per month. Mantel-Haenszel and logisticession
were used to assess the factors associated withreoce of Ols and presented the results in terfncsunle odds
ratios (cCORs) and adjusted odds ratios (aORs) @& confidence intervals. In multivariate analysiariables

showing significant association in univariate asiywere included in logistic regression to caltukdjusted odds
ratios with 95% confidence intervals. All signifitae tests were two sided with a p-value <0.05 cmed

significant.

2.6 Ethical considerations

The study obtained ethical clearance from Maketbersity School of Public Health Higher DegreessBarch
and Ethics committee and the Uganda National CodimciScience and Technology. Since this was regotve
records review the above ethical committees wan#dhe need for informed consent from study partaots.
However, written permission was obtained from TA®®conducting the study and publication of findsngAll

data were handled strictly anonymously and confidé.
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148 Results

149  Baseline information at HAART enrolment and sexrsggted are presentedTiablel. Between 2004 and 2013, a
150 total of 36,133 HIV patients were enrolled on HAARTTwhich two thirds (66%) were female and onedt{B4%)
151 were male.

152

153 Tablel: Characteristics of patients started on HAART between 2004 and 2013

Variable Total cohort Female Male p-value
Gender (36,133), n (%)
Female 23,767(66) - - -
Male 12,366(34)
Median age(36,120), 33(27-40) 32(26-39) 36(29-43) <0.0001
n(IQR)
Age (36,120), n (%)
<35yrs 19,338 (54) 13,894 (58) 5,444 (44) <0.0001
>=35yrs 16,782 (46) 9,863 (42) 6,919 (56)
L ocation (36,133), n (%)
Eastern 9,793(27) 6,271 (26) 3,522(28) <0.0001
Central 9,493(26) 6,573(28) 2,920(24)
Western 8,576(24) 5426(23) 3150(25)
Northern 8,271(23) 5497(23) 2774(23)
Education (n=34,337), n (%)
Primary/none 26,331(77) 18,165(81) 8,166(69) <0.0001
>=Secondary 8,006(23) 4,342(19) 3,664(31)
Marital status (n=34,338), n (%)
Single/never married 2148(6) 1,260(6) 888(7) <0.0001
Married 17187(50) 9,523(42) 7,664(65)
Divor ced 5778(17) 4,342(19) 1,436(12)
Widowed 6932(20) 6,118(27) 814(7)
others 2293(7) 1,254(6) 1,039(9)
Occupation (n=33,454), n (%)
Paid employee 5,731(17) 2,611(12) 3,120(27) <0.0001
Self employed 12,157(36) 9,193(42) 2,964(26)
Subsistence far mer 13,283(40) 8,855(40) 4,428(38)
others 2,283(7) 1,196(6) 1,087(9)

WHO clinical stage
(n=36, 133), n (%)

1&11 16,268(45) 10,643(45) 5,625(45) 0.200
1H1&IV 19,865(55) 13,124(55) 5,625(55)

CDA4gp (n=22,301), n (%)
0-100 5,137(23) 3,219(21) 1,918(26) <0.0001
>100 17,164(77) 11,819(79) 1,918(74)

Weight (23,848), n (%)
<55years 11,853(50) 8,156(52) 3,697(45) <0.0001
>=55years 11,995(50) 7,466(48) 3,697(55)

Adherenceto ART
<=95% 7,579(21) 5,151(22) 2,428(20) <0.0001
>95% 28,554(79) 18,616(78) 2,428(80)

ART regimes
Stavudine 3,926(11) 2,743(11) 1,183(10)
Zidovudine 18,142(50) 11,881(50) 6,261(50) <0.0001
Tenofovir 9,931(28) 6,397(27) 3,534(29)
Other 4,134(11) 2,746(12) 1,388(11)

Year of enrolment on HAART
2004-2008 12,433(34) 8,439(36) 3,994(32) <0.0001
2009-2013 23,700(66) 15,328(64) 8,372(68)

154
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In univariate analysis, significant differences aebserved between male ART clients and female AliRhAts with
men being older (median age 36yrs IQR 29-43 vsr82QR 26-39, p<0.0001); likely to be more
educated(>secondary 31% vs 19%, p<0.0001); likcelye more severely ill(CD4 count<100 26% vs 21%,
p<0.0001); were more likely to be married(65% v&:4p<0.0001) and were more likely to be formallypdoyed
(27% vs 12%, p<0.0001). Generally, a significagtréasing mean annual prevalence trend was obsknvady
Ol reducing from 57.6% in 2004 to 27.5% in 2QX3,c.q= 122, b= -0.0283, p <0.0001Figure 1).
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Figurel: Plot of mean annual prevalence of any Ol (of the 17 Ol s studied) for the period January 2004 to
December 2013.

The most commonly encountered Ols were geohelm{B3&), diarrhea<imonth (18%) and mycobacterium
tuberculosis (11%)Figure2)
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Figure2: Pie chart showing percent distribution of Ol episodes among HIV positive patientson HAART (2004-2013)

Key: sth=soil transmitted helminth; diar=diarrhem=cryptococcal meningitis; esoph=esophageal candictuberculosis;
oral=oral candida; bp=bacterial pneumonia; gu=génicer; ks=kaposis sarcoma; hsl=herpes simplaglia; ohl=0ral hairy
leukoplakia tp=toxoplasmosis; cmv=cytomegalovirus; pcp=pnecysts carini/jiroveci pneumonia; crysp=cryptosjiiosis;
hz=herpes zoster; conf.mal=confirmed malaria

Factors associated with occurrence of any Ol agegmted inTable2. Bivariate and multivariate analyses were
performed to identify factors associated with ocence of any of the 17 Ols among HIV positive patetaking
HAART in Uganda. In bivariate analysis, factorsépendently associated with the occurrence of aniy @e era
of HAART were: male gender (cOR.13, 95%CI 1.06-1.20); being from Northern Ugahdd the greatest risk of
suffering an Ol (cOR 1.45, 95%CI 1.33-1.47); edimratibove primary was protective (COR 0.90, 95%@HU0
0.98); baseline WHO stages IlI&IV at HAART initiah was associated with a very high risk of surffgran
OIl(cOR 4.67, 95%CI 4.33-5.04); patients on Tenofdf DF+3TC+NVP/ EFV or TDF+FTC+LPV/r) ART
regimes were associated with the lowest risk dfesunfy an Ol (COR 0.56 95%CI 0.51-0.62); base(@i24 count

! crude odds ratio
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>100cells/ul at HAART initiation was protective (B0O0.57, 95%CI 0.53-0.62); baseline weight at HAART

initiation >=55kg was protective( cOR 0.62, 95% @57-0.67); patients who enrolled on HAART in theripd
2004-2008 had almost 2 times higher risk of sifferan Ol compared to patients enrolled on HAARTR

period 2009-2013 (cOR 1.8, 95%CI 1.7-1.9).

Table 2: Bivariate and Multivariate analysis of factors associated with occurrence of any Ol among HIV positive patients

inthe HAART era ( 2004-2013)

Any Ol

Variable present cOR(95%Cl) p-value aOR(95% CI) p-value
(n=36,133) n (%)
Sex

Female 3,357 (14.1) 1 1

Male 1,940 (15.7) 1.13 (1.06-1.20) 0.0001 1.21(1.13-1.29) <0.0001
Age

<35yrs 2,883 (14.9) 1 - -

>=35yrs 2,414 (14.4) 0.96(0.90-1.02) 0.1683
Geographical location

Eastern 1,261 (12.9) 1 1

Central 1,361 (14.3) 1.13 (1.04-1.23) 0.0031 1.13(1.03- 1.24) 0.009

Western 1,216 (14.2) 1.12(1.03-1.22) 0.0099 0.96(0.87-1.06) 0.426

Northern 1,459 (17.6) 1.45(1.33-1.57) <0.0001 1.78(1.62-1.95) <0.0001
Education

Primary/none 3,921 (15.0) 1 1

>=secondary 1,098 (13.7) 0.91(0.84-0.98) 0.0091 0.87(0.81-0.94) <0.0001

Not recorded 278 (15.5) 1.05(0.92-1.19) 0.499 0.77(0.67-0.89) <0.0001
Marital status

Single/never married 331(15.4) 1

Married 2389(13.9) 0.89(0.78-1.00) 0.058 - -

Divor ced 917(15.9) 1.03(0.90-1.19) 0.617

Widowed 1054(15.2) 0.98(0.86-1.12) 0.817

Others 322(14.0) 0.90(0.75-1.06) 0.198

Not recorded 284(15.8) 1.03(0.87-1.23) 0.722
Occupation

Paid employee 809(14.1) 1

Self employed 1,768(14.5) 1.03(0.95-1.13) 0.448 - -

Subsistence far mer 1,934(14.6) 1.04(0.95-1.13) 0.424

Others 355(15.6) 1.12(0.98-1.28) 0.100

Not recorded 431(16.1) 1.16(1.03-1.32) 0.017
Baseline WHO stage

1&11 926(5.7) 1 1

&1V 4,371 (22.0) 4.67(4.33-5.04) <0.0001 5.10(4.72-5.50) <0.0001
ART regime*

Stavudine(d4T) 800 (20.4) 1 1

Zidovuding(ZDV) 2,632 (14.5) 0.66 (0.61-0.72) <0.0001 0.56(0.44- 0.71) <0.0001

Tenofovir (TDF) 1,248 (12.6) 0.56 (0.51-0.62) <0.0001 0.52(0.39-0.69) <0.0001

others 617 (14.9) 0.68 (0.61-0.77) <0.0001 0.55(0.41-0.74) <0.0001
Baseline CD4 count

0-100 1,051 (20.5) 1 1

>100 2,213 (12.9) 0.57 (0.53-0.62) <0.0001 0.66(0.61-0.73) <0.0001

Not recorded 2,033 (14.7) 0.67(0.62-0.73) <0.0001 0.69(0 .63-0.76) <0.0001
Weight at start of HAART

<55kg 2,040 (17.2) 1

>=55kg 1,370 (11.4) 0.62 (0.57-0.67) <0.0001 0.64(0.59-0.69) <0.0001

Not recorded 1,887 (15.4) 0.87 (0.81-0.93) 0.0001 0.73(0.68-0.79) <0.0001
Year of enrolment on HAART

2004-2008 2,432 (19.6) 1.77(1.66- 1.88) <0.0001 3.56(2.83-4.47) <0.0001

2009-2013 2,865 (12.1) 1 1

*Stavudine= d4T+3TC+NVP or EFV, Zidovudine=AZT/ZDBFC+NVP or EFV, Tenofovir= TDF+3TC+NVPor EFV and

TDF+FTC+LPV/r
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Variables that were significantly associated witikwrrence of any Ol among HIV positive patientsngkdHAART
in bivariate analysis were entered into the muitate logistic regression model and results arshasvn in Table
2. Factors significantly associated with occurrent@ny Ol were: male gender (a®R.21, 95%Cl 1.13-1.29);
being from Northern Uganda still had the greatis$t of suffering an Ol (aOR 1.78, 95%Cl 1.62-1.9%&ducation
above primary was protective (aOR 0.87, 95%CI| @34); baseline WHO stages IlI&IV at HAART initiah
was associated with a very high risk of sufferang Ol(aOR 5.10, 95%CI 4.72-5.50); patients on T&rip
(TDF+3TC+NVP/ EFV or TDF+FTC+LPV/r) ART regimes wmeeassociated with the lowest risk of suffering an
Ol (aOR 0.52 95%CI 0.39-0.69); baseline CD4 coeuiOcells/ul at HAART initiation was protective (R®.66,
95%CIl 0.61-0.73); baseline weight at HAART init@ti >=55kg was protective( aOR 0.64, 95% CI 0.58)).6
patients who enrolled on HAART in the period 20@B& had almost 2 times higher risk of suffering@in
compared to patients enrolled on HAART in the p@2009-2013 (aOR 3.6, 95%CI 2.8-4.5).

Discussion

The risk of any Ol in an HIV positive patient latg depends on degree of exposure to potentiabgans, the level
of host immunity and timely access to antimicrolpabphylaxis[6]. Previous studies show that timabcess to
HAART (CD4 count>500cell/ul) is highly protectivgainst Ols and associated death[30]. However debping on
HAART, HIV positive patients in resource poor sggé may continue to suffer from Ols and relatedihdeae to
many factors including malnutrition, treatment migtions, drug interactions, drug adverse effgutmr adherence
to ART, drug resistance, delayed access to ART,[81d. Our findings are comparable to many othedigs in a
resource poor settings [32, 33] . Ours is howéngher than another study finding by Monosuthiletfao reported
an overall prevalence of 8% for all Ols studiettiail5 months on HAART[34]. In their study theyafound low
CD4 count (<50cells/ul), male gender and low bodsight strongly associated with occurrence of Cisra
HAART[34]. Our findings are also higher than whasxfound in a related study conducted in Nigerieckvieported
an overall Ol prevalence of 22.4% after 3 yearH&A\RT [35]. The reasorior such differences could be due to the

difference in the socio desgraphic characteristics, study period and sarspe.

The most common types of ©among HIV positive patients on HAART in the r@ant study were
geohelminths, diarrhea <1 month and tuberculosimoAt the same were observed in other studié<l 8]. This
might be because they are relatively easy to disgeompare to other Ols. Diarrhoea has for longnlyeported to
be one of the commonest complication in HV+ indivats associated with opportunistic enteric infatd{86].
Previous studies show up to 60% of people livinthviHIV experience diarrhoea, that negatively atfetheir
quality of life and adherence to HAART[37]. Prewsostudies elsewhere indicate that diarrhoea masgiueeto
infectious causes (bacterial, viral, protozoal,irhithic, etc) or non-infectious causes(ARV drudeefs e.g.
ritonavir-boosted protease inhibitors such as Layiriritonavir or nelfinavir)[37-41]. A previoudwdy in Uganda
reported the commonest causes of diarrhoea to Ineirtikic infections(29.5%), bacterial infections9(2%) and

protozoal infections (9.2%)[42]. Enteric virusesv@aalso been reported associated with diarrhoea[3&o we

2 adjusted odds ratio
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suspect in our study diarrhoea<l month is stilt@bfem partly due to the high prevalence of helhiminfections
and partly due to antiretroviral side effects &®aly shown above. Although morbidity due to helimc
infections can easily be controlled, they are ofignored in adults as most Government interventitarget
children in schools. We therefore recommend thatilse deworming of HIV positive adults should beiategral

part of care in HIV/AIDS care programmes in res@ypoor settings.

Mycobacterium tuberculosis is one of the leadingses of morbidity and mortality in persons infectsih
HIV/AIDS globally [43]. Studies show that HIV reacates latent TB hence increasing the risk of hBHilV-
infected patients[44]. In our study we found theginency of TB to be 11% of the total Ol episode®ragnHIV
positive patients on HAART. This might be due te fact that TB is endemic in sub-saharan Africa andst TB
patients in Africa today are also HIV+[43] and e time they get enrolled on HAART they will haakeady
been registered at TB patients hence the high [@es@ observed in our study. A study in Nigeriaodtsund TB

and candidiasis were the leading cause of morbidithe HAART era[35]

Overall, there was a significant declining treridie mean annual prevalence any Ol among HIV pesiatients
on HAART. However, the study further shows that iveden of Ols was still considerable in spite wdikability
of HAART. This is probably because these Ols ameemic in the country and will always manifest a gightest
opportunity or they could still occur because sistance/treatment failure associated with tRel Aegimen
currently in use, poor immunological status at HARRitiation, poor adherence to HAART, poverty aoither
factors that my comprise the effectiveness of HAAJRT 35, 45-47]. Patients initiating HAART with CD4ell
counts <50 cellgpl, were found associated with higher risks of @hile on HAART than patients without such a
history [47]. In resource poor settings, HIV pateare more likely to have a higher exposure fieciious agents,
have poor nutrition, poor living conditions and lleaseeking behavior, and poor quality health c@n their
counterparts in wealthy settings hence poorer ARfEames [9, 31, 35, 48]. Therefore as suggestdgirbgks and
colleagues[48], Ols are likely to remain an impottaspect of care for persons with HIV/AIDS despitereasing

access to HAART as long as the above underminicigifa still exists.

Factors independently associated with any Ol irctiveent study were male gender, if from Northegabda, low
education (<primary), baseline WHO stages llI&IStavudine ART regimen, baseline CD4 count <100gd|lsow
baseline weight <55kg and period 2004-2008. Sirfitlaings were also observed in other studieswhsre in
Africa [32, 34, 35, 49]. Patients starting ART dizanced HIV disease stage, i.e. with CD4-cell cowrit00
cells/ul were more likely to experience an Ol, witken being at higher risk for life threatening Glgh as
mycobacterium tuberculosis and cryptococcal metimgompared to women. Therefore in order to impr&RT

outcomes, there is urgent need to focus on maleptiSitive individuals for early HAART initiation.
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Study limitations
A limitation of this study was the fact that we dssecondary data which had been collected not pitymeor
resarch purposes. Therefore, some variables which would teen useful for our analysis, like patients” iira
loads, monitoring CD4 counts, BMI and ART adherehad substantial missing data entries probably due
to high work load of health staff as had been regbpreviously[50]. This data should be targeteciiaspective
cohort studies in thefuture. Another limitation of this study was that only oepisode per Ol each month was

considered per person which may have underestintiagedctual risk.

Conclusion and recommendations

Results from the current study show good progneska implementation of the HAART programme in Udanvith
>90% coverage. However the period overall and @kt prevalence varies by time, place and persdhe
most notable is theprevalence of geohelminths whiblas notdecreased muchdegite increasing coverage
of HAART. We therefore recommend that regular deworminglldf positive adults should be an integral part of
care in HIV/AIDS care programmes in resource p@itirsgs. The main risk factors for the occurrencany Ol after
HAART were male gender, if from Northern Ugandaw leducation (<primary), baseline WHO stages [lI&IV
stavudine ART regimen, baseline CD4 count <100gd|lsow baseline weight <55kg and period 2004200/en
remain at greater risk of Ols in the era of HAARTdashould therefore be the main target group folyd4AART
initiation.

Although, there was a significant declining trendhie mean annual prevalence of any Ol with ininggl AART
coverage in Uganda, the burden of Ols is still @erable and failure to deal with the effect of pdy and other

factors that compromise the effectiveness of HAARIEans the battle against Ols is still far frormpever.
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