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I JSI' OF ABBREVIATIONS AND ACRONYMS 

APIN AIDS prevetltion initiative in Nigeria 

ART Anti-retioviral trea1I11ent 

ARV Anti-retroviral drug 

BP Blood Pressure 

A measure of the nmnber ofhel� T cells per cubic •• .LLLU'J::::
"'

.1� ofblocxi, �to� the 

�ents infected with HIV.

CI 

F:I,ISA 

HAART 

mv 

NRTI 

NNRTI 

Confidence interval 

El1Z)'ffie-linked immllllOSOrbent �y 

Highly active antiretroviral therapy 

Human immunodeficiency virus 

Nucleooidereverre transcriptase inhibitor 

Non-nocleoside revare 

PEPF AR United States President's emergency plan for AIDS relief 

Pep ID PEPF AR identification11UI11lx7 

RNA Rioonucleic aid 

TB TurercUlosis 

UNEC University ofNigeria, Fnugu Campus 

UNTIi Univetsity ofNigeria T�ing Hospita1, Fnugu 
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er 

Background 

The burden of high 1-IlV prevaleoce an:l JX)Of acre$_...., to treatmer rt: and raie at the · · 
of the Jac;t chaie bed

nece$itatoo APIN-Pl......, -n...11'.lft'"i-- PEPFAR intetveotion in Nige1ia in 2004. So fur, no published local sfirly Im 

'-"A,,UL"'4W'-"-6 the �� · · of surviwl in Nigeria for µrtiaits on 1-llV treannan by way of tlrir time to ochieve 

�;.u.,.le viral looo after initiation of mltiietroviral treat111e1I1, let alone ce ... L.LI • tin;e µnient 1amrs that may influence 

or predict the time to � xtable viral 1ml while on antiretroviral treatment 

Objedive 

Tilis stLrly therefore 8-ssessoo the median time to achieve undetectable viral 1ml after· initiation of aritiretroviral therapy 

among HIV-infected ooults in South-east Nigeria as well as tin;e }xltient · ·cs that influence or predict that 

outcome. 

Med1odology 

It involvoo a��*"· e review of records of 800 antiretroviral t1ea1111e11t-eligible but antiretroviral drug-naive i:atialts 

receiving treatment at the UNIH Enugu retween June 2008 and May 2010. Categorical variables were �,ted 1ising 

pro}'.X)rtions, tn::_,,.
lli"TI_� tables and graprn \Vhile means, nledians, standard deviations and range vvere used in presenting 

qtJalltitative variables. Kaplan-Meier analysis was � to e;timate the cooort survival prooobility in ter1ns of time to 

Jete� le viral lood while Cox's regres.9on analysis was l� to model the predictors of the main sfirly outcome. All 

tests ofhY(X>thesis-were � on 5% significance 

Results 

The mean age of the 800 µitients was 37.6 ±9.8 years with 72% aged� 25 -44 years. Aoout 45% of the cohort 

was manied and 64.S°/o -were females. Trooers were in the majority with 343% while 51 % attained secondary tX:loortion 

or hi�. Mean �lie blocxl pressure (BP) was 1 l 4.5mmHg ± 135 \\bile mean diastolic BP WclS 73.4mmHg ±10.1 

and 12.1 % were h�ve. Median CD4 count WclS 1505 celJslml with 71 % of thecooort having CD4 oount l� than 

200 cells'ml Vvbile the median RNA viral lood WclS 153,007 copieslml The cohort's median time to a:hieve � :!teetabJe 

viral Icai was 125 weeks with 78.6% of them ochieving it within one year. Prevalence of tuOOUJlosis co-infection 

among the µnierns WG5 8. 1 % with male preJX)rrlerance. Being a civil servant was the only prtient _,_ · c that 

significarltly influenred or predicted the time to undetectable viral load among the oohort. 
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Conclusion 

At a median time of 12.5 \\ireks, the stl.rly showed a vecy good swvivorship as it takes a soorter time for thore on 

treatment from the UNIB Enugu _,,,,...,,." �---e to achieve m:iekrtlble viral lood 1han thore fium previo� snidies. The 

cohort p:rlonnance also showed that nearly every µnient that a;hieved viral looo � . . at the Enugu 

did so within ore year of starting the drug treatment Prevalence ofHIV/IB co-infection at the s1lrly site \.WS relatively 

low at S°/o corni:med to results obtained fiom other µms of the countzy and only occup:ltion ap(X:!3Ied to improve the 

S{m:i of ochieving � ��le viral 1ml among µitien1s receiving 1rea1meil1: fium the Fnugu programrne. Further 

stulitS will re � · to � · 1he ,Mn· • ·ty of µnien1s' Jr.tdf..te:ctat • stattJS by as.5e$ing the piqx>rtion of

RNA viral load relx>und among the cooort. 

Key worm: HIV /AIDS, UNIHEnugu, Kaplan-Meier estimate, Cox's regression model, CD4 count 
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- ONE

INIRODUCIION 

1.1 Background 

In a recent global report, UNAIDS stated that although HIV prevalence is much lower in Nigeria 

than in many other African countries such as South Africa and Zambia, the large size of 

Nigeria's  population meant that by the end of 2007, there were an estimated 2,600,000 people 

infected with HIV and approximately 170,000 people died from AIDS in that year alone. 

Another 2007 estimate put life expectancy at birth in Nigeria at 50 years for women and 48 years 

for men, attributing the decline in life expectancy in Nigeria largely to the scourge of HIV/ AIDS 

(NDHS, 2008). 

At the time HIV/ AIDS was first recorded in Nigeria in the mid l 980s, those living with the virus, 

like their HIV victims globally, faced the challenge of poor availability of effective drugs to treat 

the scourge (Pierre, 2002). However, use ofhighly active antiretroviral therapy 1) for1he managernent

of ratients infected with 1-IlV commenced in 1996 and has remained the standard of therapy for the 

infection since then (Carpenter et al, 1996). A three drug combination of t\\o nocleoside reverse� 

inlnbitors (NRTis) e.g I.amivooine and "''tot • ( or Zidovooine) with either a prot� inlnbitor (PI) e.g Ritonavir or 

· or a non nocleosice reverse 1ranscrip� inhibitor (NNRTI) like Efavirenz or N · ·
1"\1:11 ba5 remained the 

first line stanJard of care. Efficacy of these three-drug regimens in the achievement of viral load 

suppression as well as their effect on mortality and morbidity has been previously demonstrated 

in randomized controlled trials (Hammer et al, 1997). 

As drug availability for HAAR T became resolved, the challenge of affordability of those drugs 

for HIV/ AIDS care and treatment became the next burden for those living with the virus as the 

drugs were at that time considered too costly and consistent treatment became unsustainable for 

most victims due to payment of user fees by those patients. That development influenced the 

launching in November 2004 of the ''Free by 5'' campaign for universal, free antiretroviral 

therapy (Whiteside and Lee .. 2005). Harvard PEPFAR's treatment intervention in Nigeria and 

some other countries was in apparent response to the ''Free by 5''campaign for a sustainable 

treatment of people living with HIV/AIDS. 

HIV t)'J)!-1 pJasrna RNA viral load measw ---has reen employoo as a l:mclmJark for 

of an atltirenoviral treatmetrt: arxi current guidelines indiane tilclt the main goal of therapy is to obtain and mai1 ,tain viral 

1 
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1cm (VL) �at
. . 

. VL �ct: 
. . 

is definai as a p1asrna VL relow the cut-0fflmver litnit of ddectioo (I ID) 

of routine Y.L a.mys, previously <400 copies� ml but ��.� put at <50 copieslml (Gt.Tetti et al, 2008). The cut-0ff 

}'.X)int of this electat
0 

• dqxn:15 on the · · · and bracxi of a pntiailar mochine in tre. In a .11..,,A,

co ·".- stJ.xJy among HIV-infected pregnant women, it was observed that 57.8% of non-black

women and 66.3%of black women with baseline HIV- RNA viral loads o f  �4 logio (I 0,000)

copies/ml achieved an undetectable viral load at 1 O weeks, while 64.1 % of  non-black women and 

79.3% of black women achieved an undetectable viral load at 15 weeks, suggesting possible 

race-associated differences ( Giaquinto et al, 2007). In this sux)y, threshold for �� Je viral looo was

defined as I-IlV-1 RNA viral lood of <200 copies'ml. 

The net benefit o f  HAART for the HIV-infected persons, however, is dependent not only on tl1e 

efficacy of HAART but also on a large proportion of those persons receiving and remaining on 

their medications for an extended period (Cunningham et al 2000).A nationally-funded antiretroviral 

treatment ptugramme regan in Nigeria in February 2002 in 251reatment centres� Nigeiia's six geoJX)litical rones. 

By 2004, the Harvard School of Public Healti1 through the US Preside.tlt's ......Illerge.rle) Plan fur AIDS Relief (PEPF AR) 

commenced ·p wi1h teacl1ing hospitals, � UNitlztes, fedetal medical centres arxl other imtitutions to ocale

up HIV caie and treatment activities in nine states in Nigeria University ofNigeria Te-;1Chiog Hospital '-.J.I. is one of 

such PEPF AR µntner sites and is the only such main site in South ea5t Nigeria ...a?"r.: PEPF AR/ APIN-Plus, 200CJ). 

APIN-Pl� ,n.,,-f--PEPF AR irltelvention is widely --,..��� to have exoar� '"fort � to antiretroviral therapy 

in sub-Saharan Africa. 

1.2 Ranonale 

Hi1herto, � on HAART for HIV-{X)Sitive µrtierits in developing oounti·ies �eu· Nigeria has hem largely 

dooor-driven arxl oentrod on clinical outcomes like reconstitution of 1he µitients' immure system as evidenced by 

� in plasma CD4 count or overall clinical well reing of µrtien1s. Knowledge of chance of survival. for I-IlV-infected 

�ents on treatrnerrt: will no doubt help � :r .. r�· managas to improve I-IlV/AIDS µmeat care. Few snxiies boo 

exploroo soch µrtierits' chance of survival after initiation of antiretroviral treatment, let alone r:>n:-tw: the pro.(X)rtion of 

the }Eierrts on treatment 'Who attain �'-"-'le RNA viral looo at sp:rific time J),:nods. A good ff"V"I .  

• 

oftre 

fuors that infltence �ents' virological resJX)rne to antiretroviral � is also im1x111aI1t in order to enable stakeh:>lders 

to tre Slrl1 evidence to improve clinical� iagement of _retieots infected with l-IlV (Paredes et al, 2<XX>). In oth::r � 

knowledge of filciors o1her than antiretroviral dn1gs which influence 1he SU!Vivorship of HIV-infected µitients on 

treatment will go a Jong way to enabling program n-ianagers and funders to promote SllCh ts for optimal 

2 
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program outcomes thereby achieving the overall oljective of halting by 2015 arrl · · to reverre the incidence of

HIV in Nigeria in line with the Milletmium Devel0j:I11e1It GooJs. 

Nevenhele$, there is no published data fiom Icxal snrlies lx>roering on JE1ier1ts' time to ocbieving t�le
�

RNA 
viral Im! or the major factors that influence or prejict 1hat treat1nert101Jtro1ne or too proJX)rtion ofthJse on �trnerlt
ocl1ieving viral Ioocl erectanility a1 SJXrifjc time �cm after ��... -�ce,m.ent of tr�trnerlt in Nigeria. This stooy 
therefore aims to bridge that knowledge gap by seeking to � · Nigerian I-IlV µitieins' survival prooobility through 
establishing the median time to achieve 
cohort of i:mients. 

ett.�atle viral lcoo follo'Wing initiation of antiretroviral treatmer,t among a 

lJNIH Enugu, similar PEPF AR-fumed HIV treatrnent sites and a ntirnber of other HIV/ AIDS �1Ineiit es 

in Nigeiia in which mteast.nen.1.e .. 111 of RNA viral lmi is employed. Furthennore, in the ixmble event of · ctm'(vv, of 
donor fimding for HIV care and treatment in Nigeria, results fiom this stooy will aro fu11n JEt of evidence oose for 
esnm· · the proJX)rtion of µrtien1s fulling to feSJX)M to first-line � 1 S=d in treatrnent, infonnation 1bat will &!IVe as a
further guide in the �1ent of financial and other resource rnxls for the sustainability of Nigeria HIV I AIDS conttol 
and treatment prograrnme. 

1.3 Objectives 
The broad objective of the stu:ly � to � the merlian time to achieve etectable viral 1ml after initiation of 
antiretroviral treatment in an filV treatment cohort as vVell � thore factors that influeoce that treatment outcome among 
oou1t I-IlV-positive µuietns on highly active anti-retroviral therapy (HAAR1) in a treatment �nnro:....� in Nige, ia 

1.3.1 Specific Objectives

i) 
it) To ·.:»"t"l"I • the pfOJX)rtion of the cooort ooo attained undetoctable viral load by the twelfth, twenty fourth 

iii) 
iv) 

arxI fifty second weeks' �ods after connnPrlo_rPrnL,..��t ofhighly active antiretroviral therapy 1). 
To� the prevalence ofl-IlV /tuberculosis co-infection in the cohort. 
To� the factors that may intlw1ee or predict the time to ochieve 

3 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ERSITY O

F IB
ADAN LI

BRARY



Median time to achieve UVL 

In a · v.- oo110rt study to � treatment outcomes in the fir& 12 months among I-IlV-}niitive µttialts ........ 

wi1h a oombination of nevirapine + � -...'rie + �"
· 

uooer the et1r1a1t rational azlfireuoviral (ARV) ptograr1nne in 

Nigeria, Idigre and co-investigptors conclooed that there WdS an effective �· n of viral replication, the 

reconstitution of tl1e immune &)'Stem, and improvement of� physical \Veil-being of the sttrly JX>ptilation (Idigre et a1, 

2006). On the other hand, a · ve stlrly to compue the time to ochieve a viral lm:1<50 copies'ml fiom >53 logm 

(--200,CXX)) copies'ml among ART naive ratiems within the first 16-weeks afterthe �.� .. -...,_.,..l"'O ___ T .. � of treatment ret\\Wl 

1 January 1999 and 1 January 2004, Manavi and Scott fouoo that the median time to undaoc.table viral load WdS ocl:rieved 

at 13.5 weeks for ooth three and four drug regimens (Manavi and Scott, 2006). 

In a European prospective multicentre cohort study-the celebtmed Euro SIDA sttrly involving fifty-two clinical centres 

in 17 E.uropean countries - to 8.59:SS the predictors of virological suxess and ensuing :fuilure in HIV-pooitive p:lliei lls 

starting HAART in from August 1996 to April 199'), Paredes and colle:igt� fouoo out that the median time to achieve 

UVL WdS 16 weeks (Paredes et al, 2(XX)). However, this WdS � on ill"'..af'..tf'""iP""-l.Jle RNA viral load tilre:hold of <500 

copies/ml. 

In another European collaborative sn.rly among HIV-infected pregnant women using 200 copies/ml as the 

cut-off point for RNA viral load undetectability, it was observed that 57.8% of non-black women 

and 66.3% of black women with baseline HIV RNA viral loads of �4 log10 (I 0,000) copies/ml 

achieved an undetectable viral load at 10 weeks, while 64.1 % of non-black women and 79.3% of 

black women achieved an undetectable viral load at 1 5  weeks, suggesting possible  race­

associated dif f erences (Patel et al, 2007) .  

In a n:lltn'�r,t,·ve cohort sttrly on HIV-infected µItients \\110 teeeived HAART � January 199') arxl Decemba-

2003 at a unive.rsity hospi1al using an urxietectable viral 1cm cut-off of <50 copies'ml, SungkanupnJii et al noted that 

the rnooian time to achieve erecu le RNA viral 1ml was 43 months (17 2 weeks) in µnia1ts with �sisa:Jt low­

level viraemia am 3.6 months (14.4 weeks) in pllieins witix>ut persistent low-level vinenia (Sungkanuparph et al, 

2006)Ho�, tiDe is ample evidence 1hat viral replication contin� in µltierns with undetedable viraemia but 

achieving aoo m· • • • this �ct: lity is ....... �U\,,r ��� with long tenn virological supp,ession arrl sustained 

immuoological aoo clinical benefit (Palmer et al, 2008; Mocroft etal, 2007). 
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Proportion ofthe fXltienJs 

In a cohort stwy conducted at Bamrasnaradura Infectious Diseases Institute, Nonthaburi, Thailand 

involving a four-year follow-up of 244 patients using <50 copies/ml as cut-off for 

undetectability, Soe and colleagues reported that 84.6% of the cohort achieved virologic success 

at the end of the follow-up period (Soe et al, 201 O).In a Swiss HIV cohort study on suppression 

of viral load and progression to AIDS or death involving 2674 outpatients who started HAART 

in I 995-98 using Kaplan-Meier analysis, Ledergerber and co-investigators noted that an 

estin1ated 90.7% of treatment-na·ive patients achieved undetectable viral load of <400 copies/ml 

by the twelftl1 month following commencement of anti-retroviral treatment (Ledergerber et al, 

1999). 

In a prospective cohort study to determine the predictors of a viral response and subsequent 

virological treatment failure runong 243 HIV-positive patients receiving anti-retroviral treatment 

in a Southern Alberta Clinic in Canada, it was found that 52.8% of the patients had achieved an 

undetectable viral load by 24 weeks after first exposure to treatment (Mocroft et al, 1998). 

Prevalence of HIV co-infection with ti1bercz1losis 

At the Aminu Kano Teaching Hospital, (AKTH), Kano, Nigeria, Iliyasu and Babashani did a 

study on the prevalence and predictors of tuberculosis co-infection among HIV-seropositive 

patients attending the hospital's specialist clinic for HIV-positive patients in 2006 and found out 

an HIV-tuberculosis co-infection prevalence of 10.5%. This is much lower than the 40% and 

32.8% prevalences of active TB earlier reported among HIV seropositive patients in the Nigerian 

cities of Ilorin and Ibadan, respectively (Iliyasu et al 2009). However, in a recent six-month 

prospective study to explore the sensitivity of direct smear microscopy for the diagnosis of TB in 

high HIV prevalent population at the Nigerian Institute of Medical Research, Yaba, Lagos, 

Nigeria, HIV /TB co-infection rate was 38.1 % (Onubogu et al, 2012). 

In a study in Brazil published by de Carvalho et al in 2008, 3. 7% of all registered new cases of 

tuberculosis in 2006 were HIV /TB co-infected patients ( de Carvalho et al, 2008). In another 

cohort study in Thailand in 2004 to assess early viral suppression predicting long-ter1n treatment 

success among HIV patients commencing NNRTI-based antiretroviral therapy, Soe and 

colleagues found that tuberculosis was the commonest pre-ART opporturustic infection, 
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involving 39 .3% of all HIV-positive patients (Soe et al, 2010). In a review of all f.J'-UllA.A'\.Q -�.J

tiirereulosis (IB) cases 
. 

� by Ziebl-Neelsen ::tnuiog tfrln:riqre arrl extnr .-....... 1B . by tiSSte 

histology retween January 2(XX) am Thnmre- 2004 at the Univeisity of11orir11i 
. 

H�J, HIV /IB co-infection 

was fuurd to occur in 40>/o of tl1e 744 new cases of'I B seen at the site in five years (Salanri arrl Katibi, 2(XX;). In aoother 

stu:ly to establisl1 the prewleoce of active 1''" .. ""i
nn

...,j.�· 1B in 1-IlV sero 
. ·v .. ahtlt µnietits in Univetsity College

Hospital (UCH), Ilman, a co-infection burden of32.So/o � found (A"OOyemi et al, 2002). 

Predictors of tinie to achieve UVL 

Several patient and treatment characteristics had been found to influence the time it ta.Ices a 

patient on ru1tiretrovi1·al treatment to achieve undetectable viral load. Considering the impact of 

age on time to achieve undetectable viral load, it appears that the effect of age is prominent at the 

two extremes of life. This was confirmed in a prospective study to evaluate epidemiological and 

clinical features, response to HAART, and survival in elderly HIV-infected patients with regard 

to younger HIV-infected patients in Barcelona, Spain, between 1998 and 2003 in which the 

investigators found out that not only greater number of older patients developed full blown 

AIDS, but also that disease progression and mortality following HIV diagnosis were faster in 

olde1· patients (Nogueras et al, 2006). 

In another study to evaluate the effect of age, CD4 percentage (CD4%) and plasma HIV-1 RNA 

on response to highly active antiretroviraJ therapy (HAART) in previously untreated children .in 

UK and Ireland, the investigators discove1·ed that children generally respond irmnunologically to 

HAART irrespective of pre-HAART HIV -1 RNA or clinical status. However .. immunological 

response is better in younger c]1ildren and those with lowest CD4%, althougl1 they l1ave poorer 

virological response, increasing the risk of 1·esistance (Walker et al, 2004).In a report of a 

prospective European collaborative study involving 240 HIV-I-infected women starting 

HAART during pregnancy who were enrolled in the study from 1997 through 2004, it was found 

that Nevirapine-based HAART, western African origin, and lower baseline viral load were 

associated with shorter time to achieving viral suppression (Patel et al, 2007). 

Adherence has also been noted as a significant predictor of survival in patients receiving 

antiretroviral treatment. In a study to evaluate the association between HAART adherence - as 

estimated by pharmacy claims - and survival in 1-IlV- I infectedSouth African adults enrolled in a 

private-sector AIDS management programme between 1999 and 2004, Nachega and co-
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investigators found out that adherence < 80% was associated with lower survival and when 

medication adherence was divided into 5 strata with a width of 20% each, each stratum had 

lower survival rates than the adjacent higher-adherence stratum, indicating a dose-response 

relationship between adherence and patient survival (Nachega et al, 2006). In a different study to 

ascertain the in1pact of ART adherence on survival in HIV-infected patients in a single HIV care 

unit setting in Barcelona, Spain, de Olalla et al observed that a non-adherent patient on triple 

therapy is 3.87 tin1es n1ore likely to die than an adherent patient on the same therapy (de Olalla et 

al, 2002). 
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3. t tud)• Site

TI� Sltrl} vYas conducted at tl1e University of Nigeria Ttrehing Hospital -· Fnugu, Fnugu State, .._ lll'lK:?a.st 

Nigeria TI1e UN1H Fnugu was establislied by tl1e FedeJnl Govt..�. �..! ofNigeria in July 1976 tlnot,g)l deaee 23 of 

1974 and mi since inception � as the flagship of tertiary health caie delivezy in the ....... nr.�rem µnt ofNigeria, 

ocrasionally as fur as µn1s of &>utl1-soutl1 and North-cr.,itral Nigeria Fonnerly located clore to Ogoote area o �- rear 

the Ogbete Main market arrl Fnugu piisons in Ei1ugu, capital of Fnugu State, the hospital took off fiom the then existing 

Enugu General Hospital wllich itself fonnerly served, since the early 20th ceotuzy, as the sandard General Hospital for 

Africans built by the colonial rtm..i.. .. ,-.j-tr:Jte.rs. It later became Fnugu General Hospital in the 1960s after· the atrairnnerlt of 

Nigeiia's irxl�ence in 1960. The Fnugu General Hospital hocl since l'J76 therefore rervoo as a��.�· "'!:rrl, site for the 

UNIH Enugu, one of the flagship tertiary health care fucilities in Nigeria and a natioml rentre of excellence in 

cardiothoracic surgery. It i s  fully owned by the federal government ofNigeria The hospital is princiµtlly dediratoo to 1re 

delivecy of clinical retvices to }Eients, rafilC and health systems research as \\ell � the training of human rerources for 

health. It Im 21 clinical �3!1,-y\ents, 10 ochools, 6 care centres arxI also involved in pc�� .= medical training in 

�eral medical arxl surgical �ialties the residency training rlT":tni e. On 8 January, 2007, the hospital moved to its 

prererlt location at Ihlku-Ozalla, near Ent1c,oU, which pn:w:itly serves as its JXID18oe111 site 

(www.unthe11ugu.org/arout mtlvhistory.html). 

among other clinical outoome research projects. The programme �If 'M6 at inception intendoo to build UjX)n the 

foundation established by the AIDS Prevernion Initiative in Nigeria (APIN) which� originally funded by the Bill and 

Meliooa Gates Foundation. Involved in the APIN-Plusl Harvard PEPFAR !!:nor;- ,n-'Yv:a-�- in Nigeria are thirty-five 

institutions, comprising nine university/ medical n:seaicl1 institutions (mclu:!ing the University of Nigeia Tea:hing 

Hospital> Fnugu), twenty-two hospi1als and four non-governmental org;mi�tions (NGOs) all spreai OC['()$ ten of� 

thirty-six States ofNigeria 

The UN1H Fnugu treatmau site commenced the cteteffi111· ·on of RNA viral load as rart of the step; for the monitoring 

of progre$ of her pr�.rwan- � .. ,,,.,, µitians in May, 2008. This stl.rly tl1e1efore covered Jxlbents that started �ng 

antiretroviral � at the ren1re from June I, 2008. 
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MEIHODOLOGY 

3.1 Study Site 

TI1e stl.xly was conducted at 1he University of Nigeria Tezching � ·- -· Fnugu, Fmigu Slate, 

Nigeria The UNl1-I Fnugu was established by the Federal Govennrierrt ofNigeria in July 1976 tlnough deore 23 of 

1974 arrl hoc! since inception rerved as the flagshjp of tertiary health caie delivety in the "-"' tttKa:mn rart of Nigeria, 

occasionally as fur as }xll1s of South-south and No,...... 'r::tl Nigeria Fonnerly Irotloo close to Ogbete area o � �-near 

the Ogrete Main mad<et arxi Fnugu piisons in Enugu, rapital ofFnugu State, the hospital took off fiom the then existing 

Enugu General Hospital which itself formerly served, since 1he early 20th century, as the st:urlnd General Hospital for 

Afiicans built by the colonial '"1f'Y ....... ''" . .L'tr"4,ttc.rs. It later lx:nme Enugu General Hospital in the 1960s after the attainment of 

Nigetia's · :ieioeJooence in 1960. The Enugu General Hospital hal since I 976 therefore servoo as a tempJnuy site for the 

UN1H Fnugu, one of 1he flagship tertiaiy health care fuciJities in Nigaia and a natiornl cerme of excellence in 

caroiothoracic smgery. It is fully owned by the federal government ofNigeria The hospital is principi1Iy dedicated to 1l� 

delivery of clinical services to µitients, oosic and health systems rerearch as \\ell as the training of human resources for 

health. It Im 21 clinical ��.:rents, IO schools, 6 care centres and a1so involved in pest;; .= medical training in 

several medical ant surgical �ialties-the residency training programme. On 8 January, 2007, the� moved to its 

pt-erent: location at I l<U-<..Jzalla, near Enugu, which _prerently rerves as its 

(www.untha1uguotglaoout tmtlvhistocy .htinl). 

site 

The APIN-Plus' Harvard PEPF AR programme is one of the rerearch IW'\..i-r.::•mmes which UN1H Fnugu is engagoo in, 

among other clinical outcome rerearch prtjects. The ��.:-r,- �If was at inception interxJoo to build UJX)n the 

foundation established by the AIDS Prevention Initiative in Nigeria (APIN) which \WS originally fimded by the Bill and 

Melinda Gates Foundation Involved in the APIN-Plus' Harvard PEPFAR n.r.crr.:ln-�&&>W' in Nigeiia are thirty-five 

llNib.Jtions, comprising nine univei:sity/ mooical resean:11 institutions (mclooing the Univei:sity of Nigeria Teaching 

Hospital, Fnugu), twenty-two hospitals and four non-govennnental 01BPJ1isations (NGOs) all sµeai 3CrO$ ten of the 

thirty-six States ofNigeria 

The UNIH Fnugu treatrnent site commemxi the 
· 

'on ofRNA viral lood as razt of the� fur the monitonng 

of � of her progiamm:: µrtiei:tts in May, 2008. This study 1herefure covered µrtients that 51arttxi ocressmg 

anti.cdroviral drug.5 at the centre fiom June I, 2008. 
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Patier its l&lally get recruited into the UNil-I Enugu treat1·ne, 1t pogtarm11e
,...,_

after testing � to HIV · done

either as }Ert of case fin:ling during clinical \\Ode-up within the hospital _,. or through HIV co�� · and tesirig 

(HCI) done at the &00)' area or any of the peripheral health 1ocilities. Effi.11t is IllOOe by the to do a thorough 

to ""' .... °""� � oftieatrnei:It. Part of that workup is recoroing of �ent's lllseline data, iochrling �· � _.. ·c 

· ·cs ot clinical records, CD4 count and RNA viral 1cm Immunological recoim like oore1ine RNA viral 1�

virologic records like �line CD4 count as \\ell as clinical � like blcxxl pre$Ure and stat• is of co-infection with 

turetculoois are all required to enable the clinicians to as-5ign a stage to 1he HIV infection of the jlfilient 

Where the outcome of the wotk-up favours co ::e:�.,,� of treat1nern, µnient is further mooe to go through �ons of 

�""° counselling, a proce$ that enables care COl.lrrellors to offer pi)'Chological supJXJrt to the �ent while 

ernphasizing the im�es for continoous arrl con�sent tre of the r11··C'rtP!nc� rlrug5 in addition to regular clinic visit 

� on �heduled clinic aprointments. Fxh µitient is enabled, through the �ons, to �n � 

fuctors that may enhance or worse11 the prognosis of the Jmients' and that treatineirt is for life 

Plus, 2009). 

Drug co11tbiJ1ation iJ1 use 

PEPF AR/ APJN-

The first line drugs in use for all treatment-naive patients accessing treatment at the UNTH 

Enugu programn1e are three drug combinations from two classes of ARVs. The two drug classes 

are nucleoside reverse transcriptase inhibitors (NRTis) and non nucleoside reverse transcriptase 

inhibitors (NNRTis). Two drugs are selected from the NRTI class to constitute the highly active 

anti-retroviral therapy (HAART) and include Zidovudine and Lamivudine. Only Nevirapine is 

chosen from the NNRTI class to make up the three drug combination HAART used at the centre 

...arvaro PEPF ARI APlN-Plus, 2009). 

Healt/1 n1anagenzent infor,nation system 

The programme's treatment database is built as patients present for treatment and includes their 

socio-demographic characteristics and baseline clinical and laboratory records. Follow-up data 

on patients are updated at subsequent visits. The programme database also contains the drugs and 

other clinical interventions made available to those patients in the course of  their treatment. In 

order to maintain confidentiality for the patients, a special PEPF AR identification number code 

(called PepID) is used to replace patients' names in the database. 
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During the study time that spanned two years - from June I, 2008to May 31, 20 IO - a total o f  

two thousand and forty one patients were recruited into the programme, comprising patients 

transferred from other treatment sites and those without any previous treatn1ent expenence. 

3.2 Study Population 
This is comprised ofl-IlV-infected �11lts �, . the APIN-Plus' Harvard PEPF AR clinic of the University ofNigeria

Teoching Hoopiml -4 Enugu. They come fiom oo1h \.Vithin and ouiside Fnugu metroJx)lis as fur� am �· rx:s 

reyond tl1e five States of the prerent-day South-east Nigeria ......... n-tr • • Abia, "-� -...., EbJnyi, Enugu and hno Statfs 

They are predominantly of the Igoo ethnic group ofNigeria The piahminant faith in tlle region is · · · with few

traditional religion ooherents while the princiµil OCCUpltion is mrling, with the ttaiets operating within the rnnnerous 

major marlcets in the South-easter11 States. , ranging fiotn Ogbete main marlcet, Fnugu; Onitsha main marlcet, Onitsha; 

Ariaria main marlcet, Aoo; Nkwo marlcet in Nnewi; <khaqja, Bridge heal arxi � marlcets all in Onitsha plus other 

major ones locatoo at Ugwu Agra Olx>si; NlqX>r; Ovveni; .....,... ·. Umauahia and others. The region a1ro

-n"'Jalres one of 1l1e major divisions of the Nigerian Anny-the 82 Division at EnUi::,au -with satellite oottalions at

Onitsha (Anambra State) and O\veni (Imo State) as �n as Naval and Air Force� in Abia and Fnugu StattS 

�vely. A zonal commaixl of the Nigerian Police Force - Z.one 9 - is also Iocatoo within the region at Umtiahja 

(Ahia State) which serves the five S1ates' police commands. Agriculture and civil se.rvice are a1ro prominent occupitions 

among the people of the South-ea& Nigeria, a people collectively reputed for their fiercely er1tetp1ising and republican 

spirit The population is a mixed type, males and fumales of dj ffeient age groups coming fium di ffeialt ahrationaJ, 

occupitional and marital oockgrounds. 

Included in this study are patients who were HIV- positive, determined through ELISA test and 

confi1·med by Western blot technique; aged 15 years or older; antiretroviral 1reatrnent-naYve at tm 

co·n-1- rv:>.......,rnent of arltiretroviral therapy at the stlrly site; 1m sp:!I1t at lea5t twelve� in the stooy aIXl alID lm earlier 

signed a written informed con5mt for �ble U5e of their �nal treatrnent recoim for plllJX)SeS of� Ho\\e\ler, 

pregnant patients on antiretroviral drug regimens for purposes of preventing mother-to-child 

transmission (PMTCT) of HIV and who discontinued treatment postpartum were excluded from 

the study 

3.3 Study� 

This is a retrospective review of records of a cohort of patients from a hospital-based programme 

database. 
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3.4 Sample Size 

All patients receiving antiretroviral treatment from the study site who met the inclusion criteria 

within the two-year study period were included in the study. Of the two thousand and forty one 

(2041) patients that were recruited into the programme at the time, only eight hundred and ninety 

(890) who were treatment-naive at first contact with the treatment site were selected for the

study.

3.5 Data Extraction

Pre-approved data extraction proforma were used to extract the fo l lowing independent variables 

from the cl inic records of those patients that met the inclusion criteria. 

3.5.1Socio-,/e111ograp/1 ic cl,aracteristics

SociO<Jetnographic f'h�,-.,:: • ·cs pre;ent in 1he }Etietlfs' recoros and avai1able for ll9e for 1he stooy inclooe age, gender,
marital status, level of education and occufmion

Age: 

Patien!s' individual ages were recorded in the programme dataoose as year of birth From this, age was defined as the
ofHAART and the µuient's year ofbirth. This was 1hen grotJrro into six 

di fft:reut age categories wifu ten-year intervals starting with the Jreal:lnent eulry age of fifteen (15) yeas. That is, 15 -24 

year age group, 25-34 year age group, 35-44 year age group, etc. Age was further grotJrro into three major categories 

oosed on age of employability or eoonomic octivity of the Nigerian environment Toe three new categories \\ere: the 

young population aged 15 - 24years who are usually either in �I or still learning one trade or the other, the 

economically active categoiy aged� 25-6()years who are usually engaged in either fonnal anployment or in the 

infunnaI sector of the eoonomy; while the h,t categol)' was those aged above 60 years who are o · · expected to 

have retired from fonnal employment or any �- infunnal ecommic activity. Age was categorisxf further into 

Mo major grouµ; - those aged thirty eight years or younger and those aged above thirty eight yeas. Toe t\.m-group 

categories \\eie � onµttians' mean age of37.6. 

Marital statz1S: 

Ire sttrly µtti�' marital status in 1he pref;� --.- dataoore \WS pritrun:ily adjooged as single, marrioo, �ted,
divorced or widowed. fu ocklition to that categori:mrion, patients in this sttrly \\ere further grotJrro in Mo clear categories
hised on either having a OO!lll:tmionship at the time of sttrly or not As such, those who \\ere never married (single),
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sq:l)rated, div01red or widowed were categoriz.oo ac; 'witl�ut con1101rioo' while thooe in mar, iage during the stl.rly J:niod 

were c�fierl � 'with COlllplllion'. 

F.ducalio..,_· na/ sfaftlS' 

F.dtraional s1atlis was assigned to eoch JEient by the pr:ograim11e � on the highest level of edtration 

completed/attained or actively engaged in by the }Eient at tre time of einohneat in the orrJJr..!!"" .. T" In line \\1th that, 

pnients were categorized into: no fonnal edtication; primaiy, secorx:lary arxi tertiary edtn1tional attairunetrt. For further 

exploration, edocational status of tl1e IEients -was further categorisxl into: no fonnal ooinition; primaty edtration mxi 

reyond primary education 

,._ ,....,...,,..,o,ud status: 

From the more than fifteen different occuretions contained in the µrtieins' reco.rrn at the pogrrumne site,� differerJt 

occuµrtional categories were derived and incltrloo: the civil � - those in JEd ei1iployment in the p.iblic � 

inclooing teochers, nurres, lecturers, police, military, medical poctitionern aoo youth coiµ; members. Toore cl�fied as 

stooen1s in the programme were mainly those who vvere either in the �rx:lary or tertiary in5titutiom. Drivers \\ere those 

in commercial vehicle operations and included: the taxi drivers, bus drivers, Jong distance tnrlc drivers (who \\ere few in 

the sttrly) and also commercial motorcycle o.(X!Iators. Trooeis incltrled differerJ.t � of timing or nJSit'\e$ octivity as 

\\ell as �tty trading. In the stl.rly, artisans were the group of �ns in di ffereilt funns of aafls and private infonnal �r 

jooo like ca.mer� pllll11rers, hair � tailors, \\elcbs, electricians, butchers, masons, m.rto-rnechanics am 

vulcanizeis. Farmers were another sizeable occuµnional group runong the �ents in the stl.rly. Other J:XX)rly defined 

group; like murewives, the m1eII1ployed, � � gtJaids, receptionists in pivate col1Cfl115, cl� 

cleigyJra.5tors and �es gms'boys were all categorizerl in the stooy as 'others'. For further exploration, JE(ians' 

occuµnional stattJS � further catego� into: civil reivants; ��and o1hers. The stl.rly site, lx>wever, did 

recoim on �er.tts' ethnicity and religion as fl)rt of the sxi 

variables were therefore not included in this stooy. 

3.52Qinical dum«:Jeristics 

·c variables and� Strh. and� 

The main clinical �:·--cten· ·cs in the cohort were the �eats' blood� (BP) an:! JE(iaits' stnt6 of co-infection 

with turercula;is. 

Blood[TeSSW"e (BP)· 

Patialts' BP were i.cntially reroroed seJEately as systolic BP mxl diastolic BP. 1be:e were 1hen further categorized as 

hyJx)tensive or low BP; nonnoternive or oonnal BP or as h�ve or high BP. In this stooy, a �ent's blocxi � 
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was classified as - ·ve if both systolic and diastolic blocxi µ�es (BPs) were less than �ro � .... ,�,'n" on-s:i,c. ofmercmy (nlll1Hg) or if 1he ...... ... 0t"".:_.. .. '""" rtnr (the systolic BP) is <W mmHg, · · of the val� of the · ::n-n,,o (tre diastolic BP); or where 1he -..... ,n_, r is <oO mmHg, inesµx;tive of the va1oo of the .uZ"" eraror. All vahxs of BPl:x:tween 'XY60 mmHg and 139/89 mmHg (both values inclusive) \.W:le considered mnnotensive .in the sllxly. On theother harxl, a patient's BP .in the srudy was classified as being in the � · vc:; categOI)' if it \.WS of the va1te �l �rnmHgorifthe .. u.JP" .. �Pf"!.-... ris�l40mmHg, · · eofthevalteofthe :!"':· ,orwherethe · ris�
mmHg, · · e of the valtc of the nwnernt.or. From the furegoing, patients oould be fuund to be 1-"4 - • 00500on both the systolic and the diastolic BPs being above the upper limit of oonnalcy, that is,> 139/89 mmHg or where onlythe systolic was above nonnal while the diastolic was nonnaI. This is tenned irolated systolic
harxl, situations arise 'Whereby the systolic BP oould be found to be within the oonnaI limit while the diastolic BP oould
be above the nonnal limit of 89 mmHg. Patienis with such BP recoids \¾re classified as having irolated diastolic

·on The patient's blood pressure of interest in the surly \.WS the h!seline blood pressure taken fiom the patients
on 1he day of first clinic visit as ptrt ofooseline µrtient' s clinical records.

Tuberculosis co-ir!fection· 

Decision on µrtiertts' co-infection with ttiberculosis in the µogran1111e was aetell11111.fXX.l � on results from three 

�Jts: initial clinical 8.'re5.5matt at presen1ation condocted by the � · clinicians; Jaooratozy-�, three­

sample� ocid-fu.5t oocilli test (AFB x 3) and radiological �nent by way of chest X-ray. A final decision lxmJ 

on the three resu1ts was then wxI to classify each patient as either co-infected or mt co-infected with tuberculosis. Patients 

with co-infection w::ie assigoo:l ''yes" while thooe witoout co-inrection \¾re assigrxxl 'llO". Only the patieuls' h!seline 

co-infection stattis was used in this surly. Data on µuients' ...... 1e?-er1re to I-IlV treatment was mt recorded by sllxly site as 

µntofitspr�.�.:..11:r ..... ,n- dataoose. Therefore,µrtierns' :ierer totreatmentwasnotincJiidedinthissurly. 

3.5.3Vuvlogical and iml1uo10/ogical dllll'tldeiistics 

Immunological C!! • ·cs (denotfrl a5 the CD4 count, in ce.u... · · · ) and virological · ·cs (denoted�
RNA viral 1000, in copies'millilitre) w::ie ea:h measured and reooroed lx>th at lm!line and 1hen during patient's

follow-up visits. 

Immunological daJa: 

The pron.-r � ....... �.. protocol in 1..re by the centre makes use ofooth CD4 count and clinical state of µitiertts in � · · 

which µDiem is eligible for commencement of anti-retro viral treatment Thore recoids are ll/iX:I to grcrl! HIV patiem into 

four�-I, n, Ill and N -I being� earliest stage and N being the most 
"'3n.�'ioo,-t stage of the infection corrnnon]y

refa:m.i to as AIDS ( """" ·n:ir.r, Immune Deficiency ). The CD4 count---� ·..,.,... to this oovanced stage of
13 
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1-IlV infection is 200 celJs!ml or lower arrl fonns a major criterion fur __."l"Y\IT.'-�� ofHAART. Patierns under care at

the site therefore usually have 1heir CD4 monitored from initial oornact with the site lll11il it geffi down to 200 cellhnl In 

situatioos \\here the initial measured CD4 COllllt is as low as 200 cells,mJ or even lower, the µogiamme still does rot� 

ofHAART as an emeigency. Rather, some time is usually 1aken to� all the other ooseline clinical 

data in ocklition to two or more treatment adherence courrelling ses.5ions refore co���'!C· HAART. Ho�er, tre 

CD4 oount of interest in this sttrly was the hlseline value oollroed at oommencement of treatment or just befure

co·mTY ��� �-..... o T. Patients' CD4 count at the site is measured with: °I>artec Cyflow V ersion2.4 (Germany).

In this sttrly, hlseline CD4 COllllt was 1herefore defined as the reoord of µitient's CD4 oount 1bat was taken on the day of 

of anti-retroviral drugs or such m�nerlt taken just refore co�� �ment of therapy. Treattnent 

afueim::e, on the o1her hand, was defined as the sum to1al of the sreps taken by the µitient to comply with Jl!erribed 

medicatio!lS"drugs in ter,ns of timing aoo doses as well as follow-up clinic visits. 

V1r0logical chanriae,m· ,cs· :

Of the entire RNA viral lcmrneasuren1e1 ,ts recordoo in the l"'IWVff'Qn''\mD da1ahlse, only two of them were of i01j:x>Itar1re to 

this surly aoo mre 1herefore extra r-otPr1 obtained for 1his Stl.rly. The two records were the �line RNA viral 1ml arxl the 

imdetedable viral larl �� RNA viral Imi was in this Stl.rly defined as the viral 1ml 

on 1he day of CO!!"'_m.Pn--�-_,.. � of arlti-Idroviral therapy or just refore the co�� .... 1� ... u:>ir--�"-PMT_..._... date. Uooetedable RNA viral 

1ml, on the� hand, wa5 defined as� a itical value ofRNA viral 1cm at which the machine cannot detoct any fintla­

value am that level ofRNA viral 1ml is 200 ropieslml This undetectable level�� recorrl RNA viral 1ml ofnJ.tc rest 

in this Stl.rly. Ho\\e\lef, it \\ias oot the level pez-� that was of interest in this Stl.rly. Rather, tre record of intei-est was the 

time taken (m �) to ochieve that e.ar e level starting fiom the date of con-,-n-..... 0irir.__llf'Y� of HAART. In this 

stu:iy, time origj,1 \WS defined�� date of eotmnenrernetrt: ofHAART while tre failure time or erd-JX)mt was tre date 

that an undctectable RNA viral lmi level ( of 200 copies'ml) \Va5 reoched. At ire IX>mt wren a {Xltient a:hia.'ai 

e RNA viral lm:i level of200 copiesml, tre _pJtie,tt � ckn ned 1o have attairm tre main stoo}1 C>l.ltCXXre an.i 

oo fintha-viral Im! recoitl Wci5 extrocted for tre µttient fi0111 the ct11attre. This is the pnlent 5 '-m.ilure tirre1
', ''cbi1h titre''

or stu:iy ''eni-j:x)mt'' which \\'a5 recorded in y.'feks. For a µ3tierI1 woo hoo teal in tre pograr1n1� for l\\ehe \\� or 

longer wi1hout ochieving an umefroable \,jra} km a5 at the tirre � S1xJy eMed on May 31, 201 O; or\\� a Jl)tia:11 

failed to attam undetedability before reing l<N to follow-up; that pltient \\a5 � to hmi:e � cerrooo. O entry 

� re mooe for that pttiait llOOer the variable_ 'ture to �-e undeta1able viral lmi'. Patients' RNA ,riral bd at � 

stu:iy site is measured with: 0 AQ:>lied B1osystan �: Ut:,ic:nr PCR S}'Stetn 9700 (S�).
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Da1a schedide for CD4 count and RNA viral load count

melve weeks for the first metl1y four weeks, and then every twenty four weeks theteafiet·. Extroction of� iimnuoo­

virologic da1a wa<, therefore considered at the following p:2'ioos of ea'h subject's µrtient time: 

i) 

ii) 

fu) 

iv) 

A t  �line (mception), either on the day of co 

sr,ecific time IX!riods after commencement of therapy, as follows:

End of twelfll1 week ( or third month) after

Fnd of t\\enty fourth week ( or sixth month) after co

Everyt\\enty fourth week thereafter.

ofl-lAART, 

ofl-lAART 

That is, in� it is at such intervals as: 0, 12, 24, 48, 72, 96, arxl 120. For �er1ts failing to ochieve 

le RNA viral load after the twenty four��& _.,,.,ent itrtervals \\Ould rernain t\\elve \\eekly until such 

a time �ent's RNA viral load profile is re-evaluated for�ble resi51ance to first-line arni-retroviral drug5. 

The aoovo-statffi �ents' soci &Z.l{Y,2J"�mc and clinical data were ex:trocted fiurr1 the �ent's clinic recotds 'With a 

profonna and �h subject was identifioo by his11ef spxific code mm1ber (PepID) am his11ef sixrific date of

co::-.... ·--,,,...ieet--ent of antiretroviral treatinertt. The soci"'"��--r .. '�,,.."7 ... � .. ·c characte,is:ics am toose clinical data (like 

tureteulosis co-infection or blood �) � � collected only once fiom �line :,c-,\,.U • on am then later

� for their contnbution in predicting the �UAU· 

viral locrl'. 

3.6 DataAnalysis 

ot"'lt of 1he main 011tcome variable, 'time to ochieve l.llX.lda::table 

Data analysis in this stooy was done using SPSS version 20 (©Copyright IBM �J. ·on USA, 20 11) as the

''ten-space'' PepID codes could not be accommodated in other SPSS software versions lower 

than 20, making it impossible to use the PepID codes for differentiating individual patient 

records. Descriptive s tatistics was used to present categorical variables like sex, marital status, 
age groups, occupation and educational status using percentages/propor tions, frequency tables 

and graphs while means, medians, standard deviations and range were used in presenting 

quantitative variables like age, blood pressure values, baseline CD4 count and baseline RNA 

viral load. A log trans formation of the CD4 count and RNA viral load was done to substantiall y

reduce the level of skewness of those data elements and also  help i11 fur ther exploration of the 
15 
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effects of those variables on the main stud)' end-point. Bivariate analyses with Cm-Squared test 

and Pearson" s correlation \Vere also used to determine associations between TB status of patients 

and patients" socio-den1ographic and baseline clinical characteristics as well as use of Kaplan­

Meier estin1ator to test the equality of Sllf\'i\fal distributions for the different levels of the 

co,1ariates. Tests of h)'J)Othesis \\'ere based on n1axin1um acceptable error of 5%. 

Media,, ti111e to aclziel'e u,,detectab/e viral load: tl,e Kapla11-1'1-/eier esti111ate/a11a/J1sis 

Mda-SUI'\'i\'31 aml) Sl5 oo i,'ed fia11 di! teer • '-- ,
c:+,

� in I 958 by f.m.\ard Kaplan arxi Paul Meier in tre 

ja.nn:il of ArmicaJ1 satisfiatl_ · · 
titled J1on-pnrametric estimation from incomplete obsen1ations 

(Cook. 2008: Rich et al. 2010). �' �teier(K-:VOestirmtei.5th-:sunpleitv.ayof�U"'I"

· 
�surm-al 

ofrrertib::rs ofa treanrct SllifJI o,'ef time in ,,hich � ot'tl� mcmres did ru reoch tre stLrly end-jx)irt (Gocl a 

al. 2010). h isa mah:d tha1 im-"-e:; !."�ruir,g m:: ,. nn1 plots of UX! survi\'nl or tre mlJlld fun:tion fartre e\'eJJthi..qay 

citda. J"'UA...u.1 • to Cban. iris t11e usual techniqt1e pcrforr11ed to analyze survival-time data (Chan, 

2004).h is a kirrl ofeJ)1,.ar•-::rt"""' �-.., � fi � time to e"\mt, \\h.:re tre tiJre i.5 cansiched as dX! nm pi0t1Iirei11 

\ariable (Lani J 2,...,....,,

fure! key 8$9 OJ� 

i) � ·tnn: _,,....._� \\OO are cerroted lime tre S1n1C 5U'VivaJ p�s ·a.""11 tln:e \ 
• 

his �.LLl.100 t}..at n ii) 

m) It IS n
t

.tv'\. �U!DOO � ........
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In tllis stldy also, l:x:>th
-
�

-
�i¢ve satistics am Kaplan-Meier esti.tnate were tised in e;tirnatirig �survival� � · of 

the cooort of �ents,
-

represaited by the oooort's mroian time to ochieve urxJetroable viral lad after initiation of trerapy, 

ani the results were �Itoo in tables and graphs - the Kaplan-Meier curves. Kaplan-Meier curves for survival ani 

ha2ard functions a; \\1ell as mean and median survival times with their ��e: · es \iVel-e aoo ga1e1:ated for the diffecerlt

cowriates in the stldy, incltxling the 9:>cio-detnographic variables, �line clinical data, CD4 count and RNA viral lad

Log Rank test was used to test whether the difference between survival times among the 

categories in a covariate is statistically significant or not. That is, it was used to test the equality 

of survival distributions for the different levels of the covariates. The levels of significance, as p­

values, obtained from the Log Rank (Mantel-Cox) Chi-Squared tests were used to dete1·1nine 

which covariates were eligible for further (multivariate) analysis. P-values of �0.20 on Log Rank 

test were arbitrarily chosen for the covariates to qualify for inclusion for multivariate (Cox's 

regression) analysis 1•

The covariates found eligible were then fitted into a Cox's regression model for analysis and the 

ability of each of them to influence or predict the study 's primary outcome was detennined. In 

this study, the Kaplan-Meier estimator and the Log Rank (Mantel-Cox) test were used to 

construct and compare the survival probabilities of the different levels or categories. 

Sensitivity analysis 

At the UNIH Enugu programme site, the ochedule for the mt'a5l. ,-.... t of RNA viral 1cm is setlflxed 
..... 

at O week 

(ooseline valte), 12 weeks, 24 weeks, 48 weeks, 72 weeks, etc. That is, even ifRNA viral lood undf� . . occurred

earlier than 1he doo RNA viral looo measurement, the time to event furthatµttient \\Ould only be recorded as occuning on 

the date of that next measuremerit �od. It would therefore appear that the recorded µrtients' time to ero-JX:>int would re 

mostly over- � at lm<it mathernatically. This violates a key assum.¢on of the Kaplan-Meier estimate which pre-

SllpJX)ses that the event or end-JX)int is ochieved at the time it is sixrified tlnut1gh m�ent to have ocetnred. To 

minimize this bias, a sensitivity analysis \WS done by creating as.5Ull100 Values for tl1e individual �ents' time to event 

That is, it was as5UI11ed that� failure tin1e actually occurred lialfvvay in-between tl,e o� time aixl the rrrnnediate 

previous RNA viral load mearurement To further increa� the robustness of the estimates for time to study end-JX>m� the 

Life Table method was also used to obtain tl1e col10rt"s 1ncrlian time to mctetectmle RNA viral load. 

1Uap.iblsled k!c:nire raes ard � guidaoce fia11 Ayeni, 0; Proresu of Medical Slrfistics w-o tam � Survival Anal)sis � in tre 

D.µnmmof'F.pnmiobgy ard Mooical Stati� Focuhy ofPtblic Health, University ofllman, llR:m.
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In� , 1he Kaplan-Meier e&i.tnate is a clever methxl of satistical treatrneiit of SUIVival times which oot CDly makes
prc>JX!f allowances furtoose 0�om that are cers:_ �""""' but also makes t.re of the infonnation fian � suqjects up to 

tre time� 1hey are cenronxl 

Proportio11 of die co/10,t of patie,tls attainiJ,g 101detectahle RNA viral load at tl!ff eieid tiJ1,e 

The individual ti1ne taken by each patient to achieve undetectable RNA viral load was 

categorized into: patients achieving the outcome within twelve (12) completed weeks, 

categorized as '' l ''; those that achieved it by (24) completed weeks, categorized as ''2''; patients 

acl1ieving the outcome by fifty-two (52) completed weeks or one year, categorized as ''3'' and 

tl1en patients that achieved undetectability beyond fifty second week but within the twenty four 

months (one hundred and four weeks) of the study time, categorized as ''4''.Frequencies were 

thereafter generated from those four categories to deter1nine the proportion of the patients that 

achieved the primary outcome at different periods within the study time of two years. 

Preva/e11ce of t11berc11losis co-infection 

The status of tuberculosis (TB) co-infection among the patients was recorded in the programme 

database as a dichotomous variable- yes or no - such that those with TB in the cohort were 

marked ''yes'' under TB and those without TB at entry into the treatment programme were 

marked ''no''. From that record, frequencies were generated to detertnine the proportion of the 

cohort who had co-infection with TB. 

Predictors of tin,e to acliieve u11detectable viral load: Cox's regression a,,alysis a11d tlze 

co11cept of Cox's proportional Jiazards 

In addition to the effect of treatment on the survival time of the patients in a survival study, it is 

also often important to deter1nine which combination of potential explanatory variables affect the

hazard function (survival time) as distinct from the effect of treatment. Whereas the Kaplan-Meia­

methxl with Log-Rank test is usetitl for · SUIVival ruves in two or more grollf6, Cox's �on (er

prorortional hazards regres.5ion) allows analyzing 1he effect of several risk fidors on survival

QJttp://wwwmedcalc.org/manuaJ/cox p1oportional �.php). Theprocedmeistherefore employed to examine

the relationship between survival and one or more predictors, usually termed covariates. 1be �c

model lB:Xl by the Cox's regre&5ion proced1ire is the JXO)X)rtional � m<Xiel. The model explores the

relationslup between the survival time and explanatory variables, that is, by typically examining

the relationship of the survival distribution to covariates by showing which of those covariates
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significantly influences the survival time. The puoobilityoftheerxf}X)irlt(deafh,oranyoh.Teventofintetest,

e.g. '-ec'v.u. of di�) is calloo 1he bazam, which is mcxJelloo as: 

h,(I) = ho(t) exp (/3, x,, + P2 X21 +PJXP3, ... + pkx,J 

Wrere; 

h,(t) = hazard of death ( or attaini11g the end-point) at time t, 

ho(t) = the baseline l1azard function at time t ,

P ,, P2 . . . = the coefficients, 

x,, x2, ... = explanatory variables (the covariates). 

The hazard function is a measure of the JX)tential for the event to occur at a pnticulartime t, given that the event had mt yet 

occurred I aiger values of the hazard function indicate greater JX>tecdial for the event to OCCLU*. The Cox's ptqX)rtional 

regression mcxJel 8$Ullles that the eflects of the predictor variables are constant over time. Put di fferei1tly, the mooel 

\\Uiks on the princi_IE a&5lll11ption that during the modelling process using independent variables, the 

effects of the different va1·iables on survival are constant over time. Furthermore, there should bealinear 

relationship bemeentheendp:>intand predictorvariables. It is a semi-parametric model as it does not assume 

any particular form of distribution for survival times. 

In this study, multivariate Cox's regression model was fitted to dete1·1nine significance of 

patients' blood pressure status, status of co-infection with TB and occupation in predicting the 

time to undetectable viral load. Those three covariates were therefore potential confounders if 

those covariates were significantly associated with reduced time to achieve undetectable viral 

load. 

3. 7 Ethical considerations

Ethical approval for this study was obtained from the Institutional Ethical Review Committee of

two institutions -the University College Hospital/University of Ibadan, Ibadan and the University

of Nigeria Teaching Hospital (UNTH), ltuku-Ozalla, Enugu/University of Nigeria, Enugu

Campus, Enugu. The study was considered a very sensitive one and so, specific steps were taken

to ensure that the patients' confidentiality was maintained. Efforts were made to ensure that

patients' records used for the study did not bear their names but only special identification codes
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- the PepID. As such, patients in the study were not identified by name. Infonuation on them

was therefore handled in a manner that posed no threat to their individual privacy. 

The outcome of the study which will be made available to the APIN-Plus/Harvard programme 

team at the UNTH Enugu is expected to help them in identifying any existing gaps in the 

treatment programme, thereby serving the best interest of the patients. No harm was inflicted on 

the patients as there was no contact with any of them during the study period, since only their 

records were used for data extraction. Only subjects who had earlier signed the written infonned 

consent forrn at entry into the treatment programme were included in the study, tl1ereby ensuring 

their voluntariness in being involved in the study. 

20 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ERSITY O

F IB
ADAN LI

BRARY



4.1 Univariate analysis 

CHAPTER FOUR 

RESULTS 

4.1.1Socio-den1ograp/1ic cl,aracteristics

A total of two thousand and forty one (2,04 I) patients were recruited into the UNTH Enugu 

APIN-Plus/Harvard PEPFAR programme within the study period spanning June I, 2008 through 

May 31 , 201 0. Of tl1at number, eight hundred and ninety (890) patients met the inclusion criteria 

for the study and were therefore included in the study. The excluded one thousand, one hundred 

and fifty-one (1 ,151 ) patients were those transferred into the UNTH Enugu site for purposes of 

continuing care either from other APIN-Plus/Harvard PEPF AR sites or other funded anti­

retroviral treatment programmes or even those patients who had used anti-retroviral drugs from 

sources other than funded programmes. Such patients were therefore considered not to be anti­

retroviral treatment naive at the time of joining the UNTH Enugu treatment site and as such not 

eligible for inclusion in this study. 

Out of the eight hundred and ninety patients that met the study' s inclusion criteria, only eight 

hundred (800) of them were eventually included for analysis. Ninety (90) other patients eitl1er 

had their key variables missing or had variables that were essentially invalid and therefore 

unusable. 

Age 

Of the 800 patients whose records were analyzed in this study, the youngest of them was aged 15

years while the eldest was 74 years with a mean age of 37.6 ± 9.8 (95% CI; 36.9 - 38.3). As

much as 64.8% (562) of them were females. Also, 25% of the patients were aged 31  years or

younger, 50% of them were aged 36 years or younger, while 75% of them were aged 43 years or

younger. Majority of the patients were in the 25 - 34 year age group, constituting 36.5% (292) of

the patients while those aged above 64 years were the least, constituting only 2% ( 16) of the

cohort. On further categorization of age into three groups based on working age or age of active

economic engagement, it was found that 91.5% (732) of the patients accessing care at the centre

were aged between 25 and 60 years. The elderly - above 60 years of age - were only 2.6% (21)

while the young persons aged below 25 years were only 5.9% (47). Fttrther grouping the cohort
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of patients into two age categories of either 38 years or younger or above 38 years, it was found
that the young population below forty were in the majority with 58% ( 464) of the patients. This
is illustrated in Figure 1 below.
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Fig. 1: Distribution of the patients according to age groups 
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Sex 

The cohort was comprised of more females than males, with females accounting for 64.5% (516)

of the patients. 

Marital status 

Majority of the patients were married, accounting for 45% (360) of the patients while those who 

were divorced were the least with only 1.4 % ( 11) of patients in that category. On further 

grouping of the cohort in ter1ns of whether a patient was in marriage or not, it was found that 

those who had no companionsl1ip were in the majority with 55% ( 440) of the patients. This is 

illustrated in Figure 2 below. 
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Fig. 2: Distribution of patients according to marital status 
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Education

Most of the patients had secondary education, constituting 38.9% (311) of the cohort while those 

with no education were the least, constituting only 5.0% ( 40) of patients in the cohort. Patients 

with primary education were nearly as large in number as those with secondary education, 

constituting 3 7% (303) of the cohort of patients. On further categorization, those with secondary 

education or higher were the largest with 57.1 % ( 457) of the patients. This is illustrated in 

Figures 3a and 3b below. 
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Fig. 3a: Distribution of patients according to educational status 
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Occupation 

Occupational distribution of the patients showed that 34.3% (274) of them were traders, with 

drivers constituting the least category among the major occupations with only 58 members 

(7.1%) of the cohort. Civil servants and artisans were also sizeable with 12.9% (103) of members 

of the cohort each. On further categorization of the patients into 3 groups of civil servants, 

business persons and others, it was found that the business persons were in the majority with 

66.5% (532) of the patients while civil servants were the least with 12.9% ( I 03) of the patients. 

Occupational distribution of the patients is as illustrated in Figures 4a and 4b below. 

40 -

,_ 

·-
Q. 

·-
o 

20 
C 
0 ·-
0 
Q. 
0 
.... 

a. 

1 o-

0 

I' I'

I I 

I' 

I 

! 

I'I• I I ' ' ' 

@] I I 
I>

� I' 
1r 

r, 
11 

I 
-

I I 
Civil service student 

1,

I I I 

I) 

� 

' I 

' I I 

I 
I' 

I 

@] 
I,'I 

' 

I I I 

I I I 
Artisan Trading Driving 

Patients' occupation 

. 
. .b t· of the patients Fig. 4a: Occupational d1str1 u ion 

29 

I ' 

I I 

' I 
-

!'

I 

' 

B3J 
I , I I 

[§) 
I 

I 
I' 

11

I ' 
I I 

Farming others 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ERSITY O

F IB
ADAN LI

BRARY



,_60 

·-

1-1u 40 
0. 

It­

o 

C 
0 
·-

0. 
0 
'-

0.;. 

I I 
I 

I 

h 

1-20 

I ' 

0 

I II,

I I 
I I 

I I 

I I 
--

' I ' 

I 

I' 

I 

I 

66 5 

I' 

I' 
" 

I I 

I ' 
11 

-

I 

20.6 
I ' 

I 12.9 I 
I 
I 

- - - - - -

I I 

Civil servants Business persons others 

Patients' occupational status in 3 categories 

Fig. 4b: Occupational distribution of patients in three categories 

30 

I 

' 

--- I 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ERSITY O

F IB
ADAN LI

BRARY



4.1.2Baseline cli11ical characteristics, CD4 count a11d RNA viral load 
Blood pressure 

The minimum systolic blood pressure (sBP) was 80 mmHg while the maximum was 190 mmHg
with a mean of 114.5 ± 13.5 mmHg. On the other hand, 50 mmHg was the lowest recorded
diastolic blood pressure (dBP) while 120 mmHg was the highest, with a mean of 73.4 ± 10.1)
mmHg. Half of the patients had sBP that was 11 OmmHg or lower and dBP of 70mmHg or lower
while 75% of them had sBP of 120mmHg or lower and dBP of 80mmHg or lower. As high as
84.9% (679) of the patients had normal BP while 12.1 % (97) were hypertensive. In this study,
hypertension was not differentiated into double, isolated systolic or isolated diastolic
hypertention. Information on patients' baseline BP records and status is illustrated in Tables 1 a
and 1 b as well as Figures Sa and Sb below.

Table la: Distribution of baseline blood pressure (BP) status of the patients

C/1aracteristicsFreque11cy (n=BOO)

Blood pressure status

Hypotensive 

Nor1notensi ve 

Hypertensive 

679 

Proportion (%) 

24 

97 

Table I b: Distribution of patients' baseline BP records (in mmHg)

Characteristics
Deviation 

Systolic BP 80 

Diastolic BP50

Mini1nu1n Maxin,u,n Mea11Sta11dard 

190 114.513.5 

120 73.410.1 
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CD4 coi,nt and RNA viral load 

The median baseline CD4 count recorded among the patients was 150.5 (9 - 992) while the 

median RNA viral load was 153,007 (355 - 26,761,862). It was also shown that 25% of the 

cohort had a CD4 count that was at least 86 cells/ml and RNA viral load of 46,790.5 copies/ml 

or lower while 75% of them had CD4 count that was 211 cells/ml or less and RNA viral load 

that was 385230.8 copies/ml or lower. Altogether, as much as 71 % of the cohort had CD4

count that was either 200 cells/ml or less. 

On log transfo1·1-.1ation of the two covariates, the median CD4 count was Log102.2 (Log101 -

Log103) wl1ile the n1edia11 RNA viral load was Log105.2 (Log105 - Log107). Whereas 25% of

the patients had CD4 count of Log101.9 or lower and RNA viral load of Log104.8 or lower, 75% 

of them had CD4 count of at least Log102.3 and RNA viral load of at least Log105.6. Log 

transformation of the CD4 count and RNA viral load reduced the skewness of those variables 

to less than 1.0 (unity). The distribution of the 'plain' and Log-transfor1ned baseline CD4 count 

and RNA viral load is illustrated in Table 2below. 
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Table 2: Distribution of baseline CD4 count and RNA viral load

StatisticsCD4 count (cells/ml) RNA viral load(copieslml) 

Minimum 

Maximum 

Median 

Range 

Skewness 

25% 

75% 

CD4cou11t (Log1o cellsln1l) 

Minimum 

Maximum 

Median 

Range 

Skewness 

25% 

75% 

9 

992 

150.5 

983 

1.97 

86 

211 

1 

3 

2.2 

2 

- 0.8

1.9 

2.3 

35 

355 

26,762,217 

153,007 

26,761,862 

18.26 

46,790.5 

385,230.8 

RNA VL (Log10 copies/ml) 

3 

7 

5.2 

5 

- 0.6

4.8 

5.6 
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4.1.3 Distribution °/ the 1nedia11 ti1ne to achieve undetectable viral load among the patients 

A total of 634 (79.3%) of the patients achieved undetectable viral load within the one hundred 

and four weeks (or twenty four months) study time, while the other 166 (20.7%) were censored. 

For those 634 patients that achieved undetectable RNA viral load, frequency distribution showed 

a median time of 12.5 weeks (4 - 80 weeks). This is illustrated in Table 3 below. 

Table 3: Frequency showing median time to undetectable viral load among those patients 

that achieved it 

Statistics Time (in weeks) 

Minimum 4 

Maximum 80 

Median 12.5 

Range 76 

Skewness 2.1 
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4.1.4 Proportiou of the patie11ts acltievi11g uudetectab/e 1•iral load al different tin1e periods

Findings from the study showed that a total of 79.3% (634) of the patients in the study achieved

undetectable viral load during the study time of t\vo years (or twenty four months). leaving

20. 1% ( 166) of them as censored observations. Out of those that achieved the study end-point

47.9% (304) of them achie\'ed it ,,ithin the first t,velve \.\'eeks of commencement of treatment

while additional 31.9% (202) of the cohort achieved undetectability by the twenty fourth ,veek.

That is of those that achieved the study end-point (undetectable RNA viral load) within the 

study tin1e of 104 ,veeks. 79.8% (506) Of them had ach1e,ed it by the twenty fourth week (or 

sixth month) of commencement of treatment. Ho,vever. by the fifty second ,,veek, that is one 

year after commencement of treatment. an additional 19.4% ( 123) of the patients had attained 

undetectable RNA ,'iraJ load. 

Altogether. among the 79.3% (634) of the cohort that achieved undetectable RNA viral load 

\\'liliin the stud}' time of �o} ems 79.8% (506) of that number achie,,ed it \.Vithin 24 weeks or 6

months of commencing anu-retro, iral drugs v.'hile 99.2% (629) of them achieved it by the fifty

second eek or one ) ear after commencement of medications. In other \ ords, 629 (7 .6° o) o

the entire cohon of patients achie, ed an undetectable RNA viral load within the study time of

lv.o )ears and of the entire numoer that made that achievement \\rithin t,vo year .. , 99 2° 0 of them

made it \\,jt1un one) ear The 11ifor111auon is illustrated in Table 4 below
• 
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Table 4: Proportion of the patients achieving UVL at different time periods among those 

that achieved the end-point 

Time (in weeks) 

12 

24 

52 

>52

Freq11e1icy (11=634) Proportio11 (%) Cun111lative proportio11 (%)

304 47.9 47.9 

202 31.9 79.8 

123 19.4 99.2 

5 0.8 100 
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4.J.SPrevale11ce of co-i1ifectio1, ,vit/1 tuberc11/osis amo,,g tl,e patient
Frequency distribution showed that only 8.1 % ( 65) of the patients in the treatment cohort had co­
infection with tuberculosis, as illustrated in Table 5 below.

Table 5: Prevalence of tuberculosis (TB) co-infection among the cohort of patients 

Stat,,s of co-i1,jectio11 

(Yes or No) 

Yes 

No 

Freq1,e11cy (11=800) 

65 

735 

39 

Proportio11 (%) 

8.1 

91.9 
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4.2 Bivariate analysis 

4.2.1 Factors associated ,vit/1 TB status of patie11ts 

Significant association was observed between patients' gender and co-infection with tuberculosis 

(p = 0.007). Further analysis showed that the odds of co-infection with TB among male patients 

were about twice that of the female patients (OR; 1.99). However, marital status, age (both in 6, 

3 and 2 categories), occupation and educational status of patients did not show any significant 

association with patients' co-infection status. Significant negative correlation was observed 

between Log-transformed baseline RNA viral load and status of patients' co-infection with TB 

(p = 0.045), but no significant correlation was found between Log-transfor1ned CD4 count and 

TB co-infection (P = 0.60). Associations between patients' TB status on one hand and other 

covariates on the other hand are illustrated in Table 6 below. 

40 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ERSITY O

F IB
ADAN LI

BRARY



Table 6: Chi-Square tests sho,ving associations between patients' TB co-infection status 

with covariates (n=800) 

o,,tcome n1eas11re (1111n1ber •vit/1/wit/101,t TB co-i,ifection) 

Yes 

Exposure factors 

(Gender )Male 

Female 

(Marital status) 

No 

33 

32 

With companionship 28 

No companion 

(Occupation) 

Civil servants 

Business persons 

Others 

(Age, in years) 

15-38 

>38

37 

9 

45 

11 

42 

23 

Total 

251 

484 

332 

403 

94 

487 

154 

425 

310 

p-value 

41 

284 

516 

360 

44 

103 

532 

165 

467 

333 

0.007 

0.75 

0.74 

0.18 
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4.2.2Kapla11-Meier estin1ate of tin1e to u11detectable RNA viral load

Using Kaplan - Meier estimate, the median time to achieve undetectable RNA viral load by the

cohort of patients was 12.5 weeks (CI = 12.4 - 12.6) while the mean time was 17.1 weeks (CI =

16.4- 17.8). These are illustrated in Tables 7a, 7b and Figure 6 below.

Table 7a: Overall mean and median survival times from Kaplan-Meier analysis 

Estimate (in weeks) 

Median 12.5 

Mean 17.3 

95% Confidence interval (in weeks) 

12.4 -12.6 

16.6 - 18.1 

Table 7b: Overall mean and median survival times in quartiles/percentiles 

Perce11tiles (%) 

25 

50 

75 

42 

Esti,nate (in •veeks) 

23 0 

12.5 

I 2.0 
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Fig. 6: Kaplan-Meier survival plot ,vith no specified factor variable 

The survival curve above was used to depict the shape of a typical survival plot from the cohort

of patients involved in the study, without particular reference to any independent variable.
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The Kaplan-Meier survival plots for th d.f'c. e I ierent co van at . th th . 

(Mantel-Cox) Chi-Square tests are .11 . 
es WI eir accompanying Log Rank 

1 ustrated In Figures 7a - 7i below.
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Fig.7a: Kaplan-Meier survival curve for patients' AGE GROUPS

Age 
categories 

-17<40 

--'7>39 

On visual comparison of the two survival curves, the curves crossed each other and no

observable significant difference is evident from the two curves, with the Log Rank (Mantel-

Cox) Chi-Square test showing p-value =0.36.
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Fig. 7b: Kaplan-Meier survival curve showing differences for patients' SEX 

No consistent difference was observed between the 2 curves, with the curves crossing each other 
and a p-value = O. 75 on Log Rank test. 
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Fig. 7c: Kaplan-Meier survival curve for differences in patients' OCCUPATIONS 

Visual comparison indicated a faster time to event for civil servants especially at the origin and 

tails of the curve, with a p-value = 0.005 on Log Rank test. 
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Fig. 7d: Kaplan-Meier curve for differences in patients' MARITAL STATUS 

There appeared not to be any consistent difference in the shape of the two curves, with Log 

Rank (Mantel-Cox) Chi-Square test showing a p-value = 0.98. 
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Fig.7e: Kaplan-Meier survival curve for patients' EDUCATIONAL STATUS 

No remarkable difference was observed among the three categories of education in the plot, with 

Log Rank test giving a p-value = 0.81. 
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Fig. 7f: Kaplan-Meier survival curve showing differences for patients' TB 
CO-INFECTION STATUS 

The curves crossed each other at about the 15 weeks point, although indicating that those without 

TB co-infection demonstrated a faster time towards the head and tail of the two curves. P-value 

on Log Rank test = 0.19 
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Fig.7g: Kaplan-Meier survival curve for differences in patients' BLOOD PRESSURE
STATUS 

Patients with hypotension appeared to achieve faster undetectable viral load within the study 

time than those with hypertension or no1·1nal BP. Log Rank test showed p-value = 0.03. 
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Fig.7h: Kaplan-Meier survival curve for differences in patients' BASELINE CD4 
COUNT 

On visual inspection, there is no obvious difference between the two curves, with a crossing of 

the curves at about 33 weeks. P-value from Log Rank test = 0.25 
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On visual inspection, there is no obvious difference between the two curves, with a crossing of 

the curves at about 33 weeks. P-value from Log Rank test = 0.25 
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Fig.7i: Kaplan-Meier survival curve for patients' BASELINE RNA VIRAL LOAD 

No significant difference was noted in the two RNA viral load categories as they cross each 

other, with p-value from Log Rank test=0.89 
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Sum111ary of P-values fro1n Log Rank test is prese,zte,l i,z Table 8 below. 

Table 8: P-values from Log R k (M 1 an ante -Cox) Chi-Square tests for covariates 

Covariates 

Age 

Sex 

Occupation 

Marital status 

Education 

Tuberculosis co-infection 

BP status 

CD4 count 

RNA viral load 

Degree of freedon1 (df) Sig. level (P-value) 

1 0.36 

1 0.75 

2 0.005 * 

1 0.98 

2 0.81 

1 0.1 9 * 

2 0.03 * 

1 0.25 

1 0.89 

*Those covariates with significance level (p-value) on Log Rank test and which met the criterion

for fitting into the Cox's regression model. 

Ge11eral 11ote 

For all covariates, the survival curves showed much clustering of the rate of viral suppression (a 

proxy for cumulative survival probabilities) between about 0.54 and 0.86 probability marks, 

corresponding to tl1e survival time of 12 weeks on the X-axis. That indicates that a large 

proportion of the patients achieved their undetectable RNA viral load at twelve (12) weeks after 

commencement of antiretroviral treatment. 

�· · · analysis results 

It \WS aJID ooted that results fium the �vity analysis using Kaplan-Meier estimator for� fuilure tunes yielded

6.50 �ks as the median time to event; while using the Llfe Table tS11mate for tre un-aljtJStfrl pmaJts' time to event

variable yielded a median time of 143 weeks.
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4.3Multivariate (Cox's regression) analysis 

4.3.1 Predictors 01 time to acliieve undetectable viral load usi11g Cox's regression a11alysis 

Based on the results of the Log Rank (Mantel-Cox) Chi-Squared tests (see Table 6), only three 

covariates - occupation, blood pressure status and tuberculosis co-infection status - had p­

values�0.20 and therefore merited inclusion for a multivariate analysis. 

Hence, tuberculosis co-infection status, blood pressure status and patients' occupation were fitted 

into a Cox's model and used for regression analysis. From the analysis, it was observed that 

being a civil servant (an occupational category) significantly shortened a patient's time to 

achieve undetectable RNA viral load among HIV-infected adults receiving anti-retroviral 

treatment through the University of Nigeria Teaching Hospital (UNTH) Enugu in South-east 

Nigeria (OR = 1.5; 95% CI = 1.13 - 1.98; p = 0.004).lt was further observed that being a business 

person or having a hypotensive blood pressure were associated with shorter time to achieve 

W1detectable viral load but those associations were not statistically significant (OR = 12; 95% CI =

0.99-1.46; p = 0.07 and OR= 1.5; 95%CI = 0.9-2.5; p = 0.11, resoecw·vr-•y). 

However, no1·rnotensive blood pressure status and co-infection with tuberculosis were associated 

with longer time to achieve undetectable viral load but the associations were not statistically 

significant (OR = 0.9;95%CI=0.7-l.l,p=0.4andOR=0.8, 95%CI= 0.6-l.ll,p= 0.2, .
ly). 

The result of Cox's regression analysis is illustrated in Table 9 below, with the last categories of 

the covariates serving as the reference category for each of the three covariates. 
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Table 9: Cox'se.'.'lo'T.vi. n ...... 

viral load among the cohort 

Patie111 d1araderistics 

NonnotaNve 

H�ve 

Tuberrulosi, co-infection status 

Co-infected 

Notco-infected 

Occupation 

CivilreMmts 

B��ns 

Others 

· 
shmving the effect of patient cha.ractemtics on time to achieve undetauble 

Odtls Ratio (Conjidei1ce inlemd) 

1.5 (0.9-2.5) 

0.9 (0.7-1.1) 

1 

0.8 (0.6-1.1) 

1 

1.5 (1.1-20) 

12(0.99-1.5) 

1 

55 

0.11 

03 

02 

P-ml11e

0.004* 

0.07 
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CHAPTER FIVE 

DISCUSSION 

This study had involved the use of survival analysis techniques, although with a peculiarity. In 

most survival analysis studies, the main outcome of interest is the time to death or time to 

recurrence of disease from a disease-free state (http://www.dbcg.dk/Foredrag/l l %200 

verlevelseskurvero/o20MBJ .pdf). However, in this study, the true event of interest was time to 

''true survival'', that is, time from a period of ''severe state of illn.ess'' to ''a state of wellness and 

true survival''. This is so because the inclusion criteria for this study were, among other things, 

that the patients should have RNA viral loads that were high (bad) enough and CD4 counts that 

were low (bad) enough to make the use of antiretroviral medications inevitable. 

The study assessed tl1e probability of survival over a two-year period for a cohort of HIV­

infected adults in a PEPFAR-funded antiretroviral treatment programme in South-east Nigeria, 

using patients' mediru1 time to achieve undetectable RNA viral load as proxy for survival. It 

considered as well the proportion of tl1e cohort of patients achieving the primary study outcome 

at different specific timed periods following commencement of drug treatment, the prevalence of 

HIV /TB co-infection among the cohort and also examined those patient characteristics that 

significantly influence the time to achieve undetectable RNA viral load. 

Socio-demographic characteristics 

Previous studies on HNI AIDS in adults show that the disease affects mostly people in the young 

and productive age group. In this study, 72% (576) of the patients fell within the25 -44 year age

group. This agrees with a large longitudinal cohort study conducted in 2010 to assess patient

retention and adherence to antiretroviral treatment at different HIV/AIDS treatment sites in

Nigeria in which 78% of the patients were noted to fall within the age range of 25 - 45 years

(Charurat et al, 201 O). The mean age of 37.6 (95% CI = 36.9 - 38.3) years for patients on

antiretroviral therapy at the study site also agrees with findings in another study conducted to

determine the long-term benefits of highly active antiretroviral therapy among 176 HIV-infected

d l 
· 

· s al in which the median age of participants was 38 years (Laurent et al,
a u t patients 1n eneg 

2004). 
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The proportion of the partic1·pant · thi d ·thin 
· 

· s 1n s stu y w1 the age of active economic engagement -
25 to 60 years - should be a source of great concern for a low income country like Nigeria
considering the economic implications of the impact of HIV/ AIDS morbidity and mortality with

respect to workforce productivity. With regard to gender, having greater proportion of the cohort

of patients from this study as females agrees with findings from the Senegal study in which

52.3% (92) of their 176 patients were females (Laurent et al, 2004).However, there is a

significant difference between the gender distribution in this study and that observed in a

prospective stt1dy in Switzerland in 1999 in which only 27.3% of the 2674-member cohort of

patients were females (Ledergerber et al, 1999).

Considering that trading is a predominant occupation for people of South-east Nigeria, it is 

therefore not a surprise that majority of patients in this study were traders, followed closely by 

civil servants and artisans. The proportion of the patients in this study who completed more than 

primary education also agrees with result from the large, longitudinal multicentre study in 

Nigeria to assess patient retention and adherence to anti-retroviral treatment in which 60% of 

their patients completed secondary education or higher (Charurat et al, 2010). 

Median time to achieve undetectable viral load 

Different brands of machines with varied sensitivities or lower limits of detection (L.L.D) had 

been in use by different anti-retroviral treatment programmes for measuring RNA viral load. 

Measurements with those machines had put the cut-off limits for undetectable viral load at levels

between < 50 copies/ml and < 500 copies/ml. Some of such machines include, but not limited to:

the Roche Amplicor v. 1.5 assay (Roche, Alameda, CA, USA) which uses an L.L.D of 400

copies/ml; the Chiron Quantiplex bDNA 2.0 assay (Chiron, Emeryville, CA, USA) using an

L.L.D of 500 copies/ml and also Chiron 3.0 assay which uses an L.L.D of 50 copies/ml (Frater et

al, 2002).Consequently, there is no strict unifor1nity in the cut-offs used for undetectable RNA

viral load by different researchers wl1ose works involved measurement of undetectable RNA

viral load. Findings from this study have therefore been compared with those of other centres

based purely on achievement of undetectable viral load by patients m those other studies without

strict recourse to the threshold or cut-off used by them for dete1·1nining undetectable levels of

RNA viral load. As such, differences in cut-off points had been ignored in malong comparisons

in this study. 
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The median time to undetectable RNA \'iral load observed from this study appeared to indicate a
better cohort perfo1r11ance than the one found in a comparati,,e retrospective study in Edinburgh,
Scotland bet\,een JanU8!)' 1999 and JanU8.f)' 2004 in "'hich the median time was 13.5 weeks

tManavi and Scot. 2006).Result from this study also appears significantly better the median time

of 16 \\eeks observed in the much celebrated prospecti\1e multicentre EL1ro SIDA study in which

the authors used R._"A \'iral load of 500 copies 'ml as their cut-off LLD The main outcome

measure (median time) fron1 tl1is stud}' also sho,,,ed a n1uch better cohort performance than the

one earlier obtained from a retrospecti,,e cohort stud)· among HIV-positive patients treated in a

Uni,,ersi�· hospital bet\--.een 1999 and 2003 in \\�hicl1 a n1edian time of 17.2 ,veeks Ylas observed

for patients \\'ith persistent lo\�-)e\'el ,•iraemia. u .. ing an LLD of 50 copies/ml (Sungkanuparph et

al, 2006). 

e,,eral reasons could ha, e been responsible for the failure of the other 166 patients to achie e 

the n1ain study outcome of undete table RNA \'iral load \.\ 1th1n the study time of tv. o )'ears. Their 

failme to attain tl1e des1r:ec end-point might ha\1e been due to drug resistance, poor adherence to 

treatment or loss to ollo" up as a result of death, loss of interest in the treatn1ent., or e en 

reloca1ion a'"'a, from the stud area. 
. -

Propor11011 of 1/2 ol,ort acJ11 1ng lJ ir1., at different 1in1e po,nt 

Findings from this stud) ho wg 78.6% overall cohort succes within tw 1,e m nths or on 

) c:ar appear not to me sure up 1th ihe "itzerland cohort tudy 1n wh1ch an� ttmated 90 7-....... f 

the enure cohon a hie, ed Wl! etectable \ iraJ load o ........ Q copte ml b} 12 monlh ( L d�rl:!t;r ·r 

e1 al, 1999).ll 1 po :s1ble mat l eren 

antirerro,1.ra! u,e tment . p 11 nt 

igruficant differeo Ill O e } 

vv.nlpare the

e 

I l 

U) 0

rmth t� 

might part I) th 
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validate the European comparative study by Frater and colleagues. On the other hand, the six­

month cohort perforinance of 63 .3% observed in this study fared a little better than the result 

from a prospective multicentre, 17-countryEuroSIDA in which 60.4% of the cohort achieved 

RNA viral load undetectability at six months (Paredes et al, 2000). 

It is therefore envisaged that the proportions obtained at the different time periods in this study 

can form a reference point for those other HIV/ AIND treatment programmes in Nigeria that use 

the same protocol in assessing tl1eir programme perfortnance. 

Pre,,a!ence of tuberculosis co-infection in the cohort 

Only 8.1 % (65) of tl1e patients in this study had a co-infection with tuberculosis which is fairly 

comparable to the 10.5% obtained by Iliyasu and Babashani in Kano, North-west Nigeria 

(Iliyasu and Babashani, 2009)but significantly differs from the 39.3% noted by investigators in 

Thailand (Soe et al, 2010). On the other hand, the result of tuberculosis co-infection from this 

study appeared n1uch higher than the 3. 7% obtained by .researchers in Brazil in 2008 ( de 

Carvalho et al, 2008).The prevalence observed among the cohort of patients in this study also 

came significantly lower than the32.8% earlier observed in Ibadan (Awoyemi et al, 2002) and 

the 40%from Ilorin (Salan1i and Katibi, 2006) or the 38.1 % observed from a recent study at the 

Nigerian Institute of Medical Researcl1, Yaba, Lagos (Onubogu et al, 2012). It is also important 

to note that the prevalence of HNI AIDS/TB co-infection found in this study is less than half of 

the national median of 17% (Odaibo et al, 2006). Whether this low rate of co-infection is due to 

method of assessment of effectiveness of Isoniazid preventive (prophylactic) treatment of ART­

ineligible HIV-infected patients needs to be further explored. 

The male predominance found among the TB co-infected patients in this study is similar to the 

observation made in an earlier study in Kano in 2009 by Iliyasu and Babashani but different from 

the finding by investigators in South Africa where female preponderance of 57% for HIV /l'B co-

infection was observed (O'Donnell et al, 2009).

Predictors of time to achieve undetectable viral load

It was observed from this study that being a civil servant appeared to be the only factor

· ·fi I · t d wi'th shorter tune to achieve undetectable RNA viral load (OR; 1.5, CI
s1gru 1cant y assoc1a e 

:c 1. I _ 2.0; p = 0.004). In specific renns, being a civil servant reduces the time to ochieve mrl:teciable viral loo:l by ore
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• 

and a half times d1e �od nonnal for others within the cooort. TherefoR; among the civil servants

Enugu treatrr1ent programm� their OCClJ{mion is a confounderto the anti-retroviral � they receive in the oourne of their 

Ho�er, this is di ffereiit from the findings from a surly in which reing of We;t Afiicar1 origin and having 

lower ooseline RNA viral load� · with shorter time to achieving viral su_wression (Patel et a1, 2007). In their

O\\tll surly, Nogueras and fellow researchers found age as a major predictor by o · that disease progr�on and

mortality following HIV diagnosis were faster in older µrtien1s (Nogueras et al, 2006). It is ll11}'.X)Itarit to note that tre 

etenl11Il. ian· on of the key predictors of time to undetectable RNA viral looo in this study might oot have ln:71 sufficiently

robust a5 the surly site did not document oome key µrtient variables like ethnicity, religion and treafmeIJt ooherence in treir 

programme�- This might have nano\\ed the numrer of covariates mwing significarit ·m.!re:nces. in their fidm-

levels on Log Rank tes:and then 1henllillrereventua11y 
· · 

formultivariate (Cox's regression) analysis. 
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_SJX 

CONCLUSION AND RECOMMENDATIONS 

6.1 Conclusion 

At a median time of 125 � the stu:ly sl10wed that it takes a relatively short time fur jmimts receiving anti-td.tovira1 

treattnent from the UNIH Fnugu APIN-PIUJ ��.,.. PEPF AR p1ogrm11II1e to ochieve = = le RNA viral 1ml. 

TI1e JXOIX)rtion of tl1e cohort achieving undetoctable viral looo at di [erein time ix,iex5 irxlirated that nearly every Jntient 

tl1at achieved lllld�table RNA viral looo at tl1e Fnugu �ffn-w:tm'-AA r� do so within one )'eal" of starting drug treannetrt. 

11 is also evident from the sttrly that the prevalence of HIV /IB co-infection at the Enugu �1Inerlt 

relatively low at Solo com}xUOO to results obrained from otrer µms of the courmy am aJro "'1t-"fil',� to 1he national 

median prevalence. Curio�y, only occui:-atlon ap� to improve the � of achieving �table viral Jooo 
among }Etients receiving tre'atlnent from the Fnugu p 

6.2 Recommendations 

There is a need for &tidies similar to this preserlt one to be oondocted in at least one treatrnart: centre in eoch of the six 
major zones ofNigeria Findings from soch studies will help to develop an imJx>rtant dataoo.c:e for 1re by goveannent arrl 

rolicy makers to plan ahead for sustainability ofl-IlV/ AIDS control irograin in Nigeria Furtln �his airo necdoo to 
obtain local data on tl1e size of the burden of relapse or RNA viral loo:! reoound.s in i:mients that had earlier ochieved 

undetectable RNA viral load As reoourrl in RNA viral looo primarily results from resistance to a pnticular artti.rettoviral 
drug or ret of drug,5, � from such mrly will help programme m,:: [la;gers, fun:lers and Goven11nerl1 of Nigeria in 

. . the size of 1hat burden and then seive as an imrortanttool for . . the long-tenn fin:ling ncoo fur�-

line anti-retroviral clrug5 which thooe µitients need ordep:nd on 

In order to further improve the o�onal }X!lfonnance of the Enugu
,.......,..,

and similar I-IlV /AIDS treatman: prograimnes in 
Nigeria, 1he ol:rerved, comJmltively low prorottion (78.6% X>f Jmieirts achieving tnleta;table RNA viral lcal in o�

year tends to suggest the need to explore some irmovative measures that may be Wlrl to have an improvement in this 

figure. 

63 Limitations 
M.ea& � ::»-rt IJm is a major tlneat to the validity of finding5 aoo conclusions fiom this sttdy. The � of unifonnicy in

�..U.·.lj or calibrating the cut-offlo\\6" limits of detectio11 (I ,T ,D) for """,, �"""' le level of RNA viral Im! by differetrt 

ffiV / AIDS treatment sites acros.5 the world limits strict com
'IA-

1"Y:l 
• • of� Ths cai1 re illU5trated by the fill: 1hat 

� some centres 11se ma:JJines that &op detecting RNA viral lood in a JEtient at a level as high as 500 cop1eslml 
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SJflle otlrr w ttres t.� 

diffeteitt 
cahbtattrl for detection ofRNA viral looo to a ix>int as low as 50 copies'ml -a IO times 

It is known that tl1e n101·e frequently RNA viral load is measured, the earlier one is likely to 

observe a patient's acl1ieve1nent of undetectable RNA viral load. At the study site .. RNA viral 

load is measured in the following intervals (in weeks): O� 12, 24, 48, 72, 96, etc. This implies that 

any undetectablity that occurs immediately after a particular interval will only be recorded after 

measuren1ent of tl1e 11ext fixed interval . Time to event in that case will be over-estimated and that 

violates a key assumJJtion of Kaplan-Meier estimation in which it is assumed that the event� 

at the time it is specified to l1ave happened. This study will therefore appear, at least mathematically, 
to have over-est imated tl1e n 1edian tin1e to event. 

Se,isitivity {D ,alj'Sis 

In order to assess the effect of tl1e 4mathetnatical' over-estimation of the median tim� a �tivity analysis was done to 

explore tl1e robtlSll� of tl-ie estin1ates and suh:;eqtierrt: validity of conclusions chawn fiun1 those esti11iates. The median 
time obtained fion1 tl1e �ned ti1ne--to-evet1t vruiable using Kaplan-Meier estimate WclS fotmd to re rar too low while 
the orie obtained from the un-adjusted time-to-event variable using the Life Table method was higher tllaO the earlier 
ohsetved, moc>redly over-estimated value. It was therefore �e to conclooe., com� to oooervations fiom sn.idies in 
the develop:rl cotn1tries, that the cohotfs 111edian tin1e obtained fiom trus sn.rly using tl,e un-adjusted Kaplan-Meier 
estitnate represents a reliable estimate. 

� �:rt: ·"-.LIJ..Aent b� also � a major � in the �vf:&--'Allll"f,�
�
1re for �gning IB co-infection s1atus to µuierits at tre

treatment site. �gnrnent of IB status to anti-rettaviral treatinerJt-naive pmalts in 1he l.n.V _ l.Ll'-' m5 � on three 
criteria 1hat inclooe the """".a • physicians' clinical evaluation; a chest rooiograph arrl sputurn microsx,py. Howevcr-, 
recent evidence indicates that diagnosis of tuberculosis (TB) amongst HIV patients poses a great 

challenge due to the low density of acid fast bacilli (AFB) in such patients' sputum - the AFB 
that forins the basis for sputum microscopy among TB patients (Onulx>guet al, 2012). This implies 
an under-estimation of TB in HIV-positive patients in centres where TB screening and diagnostic 

tests rely heavily on sputum microscopy, as is the case in the study site Possibility of false­

negative results therefore existed in patients in this study. Spulllm culture in Lo · "41..& Jehns:.n's 

medium which rerves as ti1e gold staooard for 1B · · in HIV/ AIDS pitierns m5 not in treat 1he sn.rly site ch lling 

the �oo covered by the study. 
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A�rnent of median time to achieve undetectable viral load after initiation of an · · trmtment among HIV-infected adults in Enugu, Soudf.east N'ageria.

Prof0t·1r1a for Data Extraction from Programme Data�(Socio-Oemogiaphics, Adherence, Tubetrulos5, � BP). 

S'No PepID Dateof Age Gender . Mama! Level of Ethnicity Occuintion BP Tuberct11osis Mean 
Smtm F.ducation ' co-infection Adherence 

HAART (myears) 1 =Male l=Ilat.J.xl l=H) . .,; {°lo) 

2 =Female l=Single l=None 2=Igoo 2=Namal l =Pres!nt I 

2=Married 2=Primmy 3=Yauta 3=H): · .; ...... : 2=Almtt 1=>95 
I 

-

I 3=Cooabiting � ·1. .. ·-� ....... 4=(0ther, • 

4=DivOlted 4=Tertiary sprify) 2=<95 
5=Widowed 

' 

' 

' 

! ' 

'
'

' 
I 
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A�•11entofmerli3n time to achieve undetectable viral lood after initiation of an · · treatment among IDV-infected adults inEnugo, South-EastNtget ia

' 

Proforma for Oata El.1rnction from Prugr-amme Database (CD4 count and Vu-al load) 

�line/ 

' 

' 
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CD4 count m�ents (cells' ml) 

1st 2m 

l'lWW<:/ l'lWW<:/dat: 

date e 

' 

' 

' 

' 

481\._ ��, yy -

date 

., \\eek/ 
date 

' 

' 

' 

96'\'. I cla �line/ 

te date 

'' 
' 

Vrral load measuremeo5 (copies' ml) 

1st ?12\\eeks/ Arri M?ekJ-..u ' 
,' .

rr1 

\veek/ 96'\veek/dat 

12weeks/ date date date e 

date 

I 

' 
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I' 
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Ha1-vard Scl1ool of. Pt1blic· Health· 
Preside11t' s Emergency Plan for AIDS Relief 

D1·. Obio111a Obiora Obilteze
1

U11i,,ersity College Hospi&-tl (UCH) 

Ibada.t1 

NIGERIA 

Dear Dr. Obikeze, 

03 AtlgttSl 2011 

• 

Tl1a.ilk. you ,,e1y 111t1cl1 'for co1111)letii1g tl1e Seco11clary Use of Data Applicatio11 for tl1e use of tl1e I-Ianrard PEPF AR 

Database ai1d Repositol)1 Bank. \J\T e l1a,·e 1·e\1e,ved )'Ou1· ap1)1icalio11 ai1d ap1)1·0,1e yow· use of da�t a.11d sa.i11ples for 

ll1e follo,viI1g st:t1d)1:

Assess111ent of tin1e to achie, e undetectable l
111al loac/ afier i11itJ�1tio11 of ant-retro1'lral treatn1ent a1nong Hll'-

1iifcclcd adults iI1 E11ugu, .5'out11-£1SL 1\1geria. 

Should yow· stud) m1dergo ai'l.y cl1ai1ges ii1 p1·otocol 01· 1·equire addit:io11al data ai1d/or samples from tl1e Haivat·d 

PEPF AR Damba.se a11d Repositof)· Bank tl1at arc 11ot ah·eady ir1dicated ir1 your con1pleted applicatio11, please be 

sure to co11tact Dr. Pl1ylhs Ka.z1ki (pkaiiki@l1.Spl1.l1arvard.edu) 01· myseli· as soon as possible. 

011ce agai11, tl1aitl< you ,,ef)' n1ucl1 f 01· your applicat.io11 ai1cl best of luck as )'OU begi11 yow· researrl1. 

Si11cerel}1,

• 

• 

�Iaiykale O 'l\1,tllcy 

Data, Trai1lllig ai1d Educc1tio11 Coorcl111;tlo1· 

I 

• 

• 

•
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COLLEGE .OF MEDICINE, UNIVERSITY• OF IBADAN; IBADAN� NIGERIA.

•
• •

.,. 
• 

• 
• • 

• • 

· E-Mail - lrnratcomui@yahoo.com
• 

• • 
• 

• 

• 
' 

• 

• 

Ul/OC}:i EC Registration Number: NHREC/05/0l/2008a • 

• 

• • 

• 

• 

• • • • • • NOTICE OF FULL APPROVAL AFrER FULL COl\1MITTEE REVIEW• . ,� . • • • • 
• • 

• • • • 
' .. 

• 
• 

•• • 

• 

• 

• 

• 

• 

• 

• • 

I 

• 
• 

• 

• 

• 

• 

• • 
• 

:Re: Assessment of Time to Achieve Undetectable Viral Load after1nitiation of 
Antiretroviral Treatment among HIV-Infected Adults in Ibadan South-West, Nigeria.• • 

UI/UCI-i Ethics Committee assig11ed number: Ul/EC/11/0136 . ..... ..... 
,,. 

Name of Principal Investigator: Dr. 0. O. Obikeze 
• • 

Address of Principal Investigator: Department ofE�ISEH 
College of Medicine • 

· . University of Ibadan, Ibadan 
• 

Date of receipt of valid application: 03/06}2011 
' . 

• • 

I 

• 

, 
• 

Date of meeting when fmal deter1ninaiion on ethical approval was made: 25/08/2011• • 
• 

• 
• ..

' 

• 
• 

• 

• 

• 

• 

.. 

• 

This is to iJrform you that the research described in the submitted protocol, the consent forrns, . . 
• 

• 

• 

• 

• 

• 

• • 

•• 

• 

• 

and other participant inf onnation mate.ria�s have been re,·iewed and given full appro,•al· by t}Je
. UIIUC1I Ethic�· Com.mittee. . . 

Th;is approval dates from fS/08/2011 to 2�/08/2012. If the!·e is delay in starting the research, 
pl�e infortn the UI/UCH Ethics Committee so that the dates of approval can be adjusted 
accordingly. Note that no participant accrual or activity related to tllis research may be conducted 
outside of these date�. All informed cor.sent forms used in this study must carry the TJI/UCH EC 
assigned number and quration of UI/UCH EC approval of the study. It is expected that yo1.i
submit .your ru).Dual report !iS well ·as an annual request for the project rene�a] to the UirJCH-EC 
early in order to obtairftetiewal of your approva� to avoid disntption �f Y!)Ur re_��ch.

• • • • 

The National Code for Health Researcli Ethics requires you to comply ,vith all .institutional 
guidelines, rules and regulatio1is and with the tenets of.the Code including ensuring that all 
adverse events 'are reportea promptly to the UI/LTCH EC. No changes a1·e permitted in the

research without prior approval by the UIJµCH EC except in circumstances outlined" in tl1e

Code. The UYUCH EC reserves the right to conduct· compliance visit to yo� researc� site
• • • 

• 

�,Jtnout previpi,s notification. . ·.
': 

. 

• 
•

,
• • • • 

• • 
• • 

. ,.
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• • 
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• • 

• 

• 

• 
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• • 
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� ,.,��-. 
AUG .2C1-1 � � 

• • • 

�. · APPROV:) .. .::, i 
C?tL,..�---- ��\. /i __' • .--- • �,:I - Q.E_&.O\�::"• • • 

. · · · Prof. A. il'".!":94�· · ··· . 

• • 

• 

• 

• 

•• 

·
· Director, IAMRA T . · 

Chairman. UI/UCH Ethics Committee ·
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• 
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• • 
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UNIVERSI OF ·NIGERIA TEACHING HOSPITAL
ITIJKU-OZALLA, P.M.B. 01129, ENUGU, NIGERIA,

TEL: 042-252022, 252573, 252172, 252134, Fax: 042-252665
E-mail: cdunth@Jnfoweb.abs.netProf. ·o. 0. MBONU.,MB (LoridJ, FRCS{c). FWACS 

Chs/nnan, U.N. T.H Management Board 

Barr. (Mrs.) M. U, O K(JN KWO, u..a. CHONSJ. m., .,,A. 111HSAH. ,111( FW
Director of Administration/Secretary 

Dr. A. u. MBA H, 11D (1.0D1J FNCP, FNIM. (KSJ)

Chief Medical Director 

U.N. T.H. Management.Board •• 

Dr. C. C. AMAH, IIBSS. FWACS. FICS .. MNIJJ. lrllNPR 

Chairman, Med/ca/ Advisory Committee • 
• .... 

• . , 
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