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ABSTRACT
Badground
The burden of high HIV prevalence and poor access to treatment and care at the beginning of the last decade had
necessitated APIN-Plis’'Harvard PEPFAR irtervention in Nigeria in 2004, So far, no published local study has
docinated the probability of survival in Nigena for patents on HIV treatment by way of ther time to achieve
undetectzble viral load after initiation of antiretroviral treatment, let alone detemmnine those patient factors that may mfluence
or predict the ime t0 undefectable viral load while on antiretroviral treatment.

Objective
This study therefore assessed the median time to achieve undetectable viral load after initiation of artiretroviral therapy

among HIV-infected adults in South-east Nigena as well as those patient charactenstics that influence or predict that
outcome.

Methodology

It involved a retrospective review of records of 800 antiretroviral treaiment-eligible but antiretroviral drug-naive patents
receiving treatrment at the UNTH Enugu between Jume 2008 and May 2010. Categorical vanables were presented using
proportions, trequency wables and graphs while means, medians, standard deviabons and range were used in presenting
quantitative variables. Kaplan-Meier analysis was usad to estimate the cohort survival probability in terms of time to
undetectable viral load while Cox’s regression analysis was used to model the predictors of the main study outcome. All
tests of hypothesis were based on 5% signihcance

Results

The mean age of the 800 patients was 37.6 +9.8 years with 72% aged between 25 — 44 years About 45% of the cohort
was mamed and 64.8% were fernales. Traders were in the majonty with 34.3% while 51% attaned secondary eduication
o higher. Mean systolic blood pressure (BP) was 114.5mmHg + 13.5 while mean diastolic BP was 73 4mmHg +10.1
and 12.1% were hypertensive. Median CD4 courtt was 150.5 cells/ml with 71% of the cohort having CD4 countt less than
200 cellsml while the median RNA viral load was 153,007 copiesiml. The cohort’s median time to achieve undiztectable
viral load was 12.5 weeks with 78.6% of themn achieving it within one year. Prevalence of tuberculoss co-infection

among the patients was 8.1% with male preponderance. Being a civil servant was the only patient characteristic that
significantly influenced or predicted the time to undetettable viral load among the cohort.
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Condusion

At a median time of 12.5 weeks, the study showed a vay good sunvivarship as it takes a shorter time for those on
treatment from the UNTH Enugu programume to achieve undetectable viral load than those from previous studies. The

cohort performnance also showed that nearty every patient that achieved viral load undetectability at the Enugu programme
did so within one year of starting the drug treatrent. Prevalence of HIV/TB co-infection at the study site was relatively
low at 8% compared to results obtained from other parts of the coumtry and only oocupation appeared to irmprove the
speed of achieving undetectable viral load among patients receiving treatment from the Enugu programme. Further

studies will be required to determine the sustainahility of patients’ undetectatility status by assessing the proportion of
RNA viral load rebound among the cohort.

Key words: HIV/AIDS, UNTH Enugu, Kaplan-Meter estimate, Cox’s regression model, CD4 courtt
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CHAPTER ONE
INTRODUCTION
1.1 Badkground

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 1980s, 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 of highly active antiretroviral therapy (HAART) for the management
of patients infected with HIV commenced in 1996 and has remained the standard of therapy for the
infection since then (Carpenter et al, 1996). A three drug combmation of two nucleoside reverse transcnptase
inhibitors (NRTIs) e.g. [.amivudine and Stavudine (or Zidovudine) with either a protease mhibitor (PI) e.g. Ritonavir or
Saquinavir or a non nucleoside reverse transcriptase inhibitor (NNRTI) like Efavirenz or Neviranine, has rermnained the

frst line standard 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 HAART 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 type-1 plasma RNA viral load measuremeit has been enployed as a benchmark for defining the success or failure
of an antiretroviral treatment and current guidelmes indicate that the main goal of therapy is to obtain and mamitam viral
]

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



load (VL) undetectatlity. VL undetectability is defined as a plasna VL below the aut-off lower limit of detection (LLD)
of routine VL assays, previousty <400 copies per ml but curently put at <S0 copiesiml (Geretti et al, 2008). The cut-off
point of this undetectability depends on the sensitivity and brand of a partcular machine in use. In a European
collaborative sudy 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 of >4 log;o (10,000)
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 15 weeks, suggesting possible
race-associated differences (Giaquinto et al, 2007). In this study, threshold for undesectzble viral load was
defined as HIV-1 RNA viral load of <200 copies/ml.

The net benefit of HAART for the HIV-infected persons, however, 1s dependent not only on the

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 natonally-funded antiretroviral
treatment programme began in Nigeria in February 2002 in 25 treatment centres across Nigenia’s six geopolitical zones.
By 2004, the Harvard School of Public Health through the US President’s Emerpency Plan for AIDS Relief (PEPFAR)
commenced partnership with teaching hospaels, research institues, federal medical centres and other institutions to scale
up HIV care and tretment activities in nine states in Nigenia. University of Nigenia Teaching Hospital (UNTH) 1s one of
such PEPFAR partner sites and is the only such main site in South-east Nigena (Harvard PEPEAR/ APIN-Plus, 2009).

APIN-Plus'Harvarl,PEPFAR intervenion is widely understood to have expanded access to antiretroviral therapy

in sub-Saharan Africa.

12 Rationale

Hitherto, research on HAART for HIV-positive patiertts in developing countries especially Nigeria has been largely
donor-dnven and centred on clinical outoomes like reconstitution of the patients’ immune system as evidenced by
increase in plasma CD4 count or overall clinical well being of patients. Knowledge of chance of survival for HIV-infeckad
patients on treatrment will no doubt help programivie managers to mpove HIV/AIDS patient care. Few studies had
explored such patients’ chance of survival after iniiation of anretroviral treatmertt, let alone understand the proportion of
the patients on treztrent who attain undetectaHle RNA viral load at specific time periods A good understanding of the
factors that influence patients’ virological respoise to antiretroviral drugs is also important in order to enable stakeholders
to use such evidence to improve clinical management of patients infected with HIV (Paredes et al, 2000). In other words,

knowledge of factors other than antiretroviral drugs which influance the survivorship of HIV-infected patients on
reatment will go a long way o enabling program managers and funders to promote such determinants for optimal

2
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program outcomes thereby achieving the overall objective of halting by 2015 and beginning to reverse the incidence of
HIV in Nigenain line with the Millennium Development Goals.

Nevartheless, there 1s no published data from local studies bordermg on patients’ time to achieving undetectable RNA
viral load or the major factors that influence or predict that treatmernt outcome or the proportion of those on treatment
aclueving viral load undetectability at specific time periods after commencement of treatment in Nigeria This study
therefore aims to bndge that knowledge gap by seeking to determine Nigerian HIV patients’ survival protability through

establishing the median time to achieve undetectable viral load following initiation of antiretroviral tretrent among a
oohort of patients.

Findings from this study will be usefull to the programme managers for evaluation of the HIV treatment programme m
UNTH Enugu, smilar PEPFAR-funded HIV treatment sites and a number of other HIV/ AIDS treatiment programmes
in Nigeria in which measureme, 1df RNA viral load is employed. Furthermore, in the possible event of withdrawal of
donor funding for HIV care and treatment in Nigena, results from this study will also fonm part of evidence base for
estimating the proportion of patients failing to respond to first-line drugs used in treatment, infoomation that will serve as a
further guide in the assessment of financial and other resource needs for the sustainability of Nigena HIV/AIDS control
and treatment programime.

13 Objectives

The broad objective of the study was to assess the median time to achieve undetectable viral load after mibation of
anhretroviral tretment in an HIV treatrnent cohort as well as those factors that influence that tretment outcome among
adult HIV-positive patierits on highly active anti-retroviral therapy (HAART) in a trestment programme in Nigaria

13.1 Specific Objectives
1) To determine the median time to achieve undetectable viral load in the treatment cohort.
11) To detenmine the proportion of the cohort who attained undetertable viral load by the twelfth, twenty fourth

and fifty seoond weeks’ penods after commencement of highly active artiretroviral therapy (HAART).
1) To assess the prevalence of HIV/tuberculosis co-infection in the cohort.

Iv) To assess the factors that may influence or predict the time to achieve undetectable viral load in the cohort.
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CHAPTER TWO
LITERATURE REVIEW

Median time to achieve UVL

In a prospective cohort study to assess treatment outocomes in the first 12 months among HIV-positive patients 17k
with a combinahion of nevirapine + stavudine+ lamivudine under the curment national antireboviral (AR V) programmme in
Nigena, Idigbe and co-investigators concluded that there was an effective suppression of viral replication, the
reconstitution of the immune systern, and improvaanent of the physical well-being of the study population (Idigbe et al,
2006). On the other hand, a retrospective study to compare the time 10 achieve a viral load<50 copies/ml from >5.3 log;o
(~200,000) copies/ml among ART naive patents within the first 16 weeks after the commeércement of tetment between
1 January1999 and 1 January 2004, Manavi and Scott found that the median time to undetectable viral load was achieved
at 13.5 weeks for both three and four drug regimens (Manavi and Scott, 2006).

In a Exropean prospective multicentre cohoit study — the celebrated Exro SIDA study mvolving fifty-two clinical centres
in 17 European countries — to assess the predictors of virological success and ensmng failure in HIV-positive patierits
starting HAART in from August 1996 to Apnl 1999, Paredes and colleagues found out that the median time to achieve

UVL was 16 weeks (Paredes et al, 2000). However, this was based on undetecieble RNA viral load threshold of <500
copies/ml.

Inanother European collaborative study 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 log;o (10,000) 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 15 weeks, suggesting possible race-

assoclated differences (Patel et al, 2007).

In a retrospective cohort study on HIV-infected patients who received HAART between January 1999 and Decernber
2003 at auniversity hospital using an undetectable viral load cut-off of <50 copies/ml, Sungkanuparph et al noted that
the median time to achieve undetectable RNA wiral load was 43 mouths (172 weeks) in pahients with persistenit low-
level viraemia and 3.6 mortths (14.4 weeks) in patients without persistertt low-level viraemia (Sungkanuparph et al,
2006) However, there is ample evidence that viral replication confinues in patients with undetectable viracrma but
achieving and maintaining this undeectziblity is associated with long teom  virological suppression and sustamed
mmunological and clinical benefit (Palmer et al, 2008; Mocroft et al, 2007).
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Proportion of the patieres achieving UVL at different time periods.

In a cohort sudy 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, 2010).In a Swiss HIV cohort study on suppression
of viral load and progression to AIDS or death involving 2674 outpatients who started HAART
In 1995-98 using Kaplan-Meier analysis, Ledergerber and co-investigators noted that an
estimated 90.7% of treatment-naive patients achieved undetectable viral load of <400 copies/ml

by the twelfth 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 among 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 tuberculosis

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 1s 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 1n 2006 were HIV/TB co-infected patients (de Carvalho et al, 2008). In another

cohort study in Thailand 1n 2004 to assess early viral suppression predicting long-term treatment
success among HIV patients commencing NNRTI-based antiretroviral therapy, Soe and

colleagues found that tuberculosis was the commonest pre-ART opportunistic infection,

S
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involving 39.3% of all HIV-positive patients (Soe et al, 2010). In a review of all pimonary
tuberculosis (TB) cases diagnosad by Ziehl-Neelsen staining techmique and extra-primonary 1B diagnosed by assue
histology between Jarmuary 2000 and Deoernber 2004 at the University of Tlonin Teachine Hosprtal, HIV/IB co-infection
was found to oocur in 40%/% of the 744 new cases of TB seen at the site in five years (Salanas and Katiby, 2006). In another
study to establish the prevalence of active pulmonary TB in HIV sero-positive adult patients in University College
Hosprtal (UCH), Ibadan, a co-infection burden of 32.8% was found (Awoyemi et al, 2002).

Predictors of time to achieve UVL

Several patient and treatment characteristics had been found to influence the time it takes a
patient on antiretroviral 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 1s 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

older 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 antiretroviral therapy (HAART) in previously untreated children in
UK and Ireland, the investigators discovered that children generally respond immunologically to
HAART irrespective of pre-HAART HIV-1 RNA or clinical status. However, immunological
response 1s better in younger children and those with lowest CD4%, although they have poorer
virological response, increasing the risk of resistance (Walker et al, 2004).In a report of a
prospective European collaborative study involving 240 HIV-l-infected women starting
HAART during pregnancy who were enrolled in the study from 1997 through 2004, 1t 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 HIV-1linfectedSouth African adults enrolled in a

private-sector AIDS management programme between 1999 and 2004, Nachega and co-
6
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investigators found out that adherence < 80% was associated with lower survival and when
medication adherence was divided into S 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 impact 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 1s 3.87 times more likely to die than an adherent patient on the same therapy (de Olalla et
al, 2002).
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CHAPTER THREE
METHODOLOGY

3.1 Study Site

The study was conducted at the University of Nigeria Teaching Hospital (UNTH), Enugu, Enugu State; Scuttreast
Nigena. The UNTH Enugu was established by the Federal Goverrmrient of Nigenia in July 1976 through decree 23 of
1974 and had since inception served as the flagship of tertiary health care delivery in the Scuth-eastern part of Nigena,
occasionally as far as parts of South-south and Norih-central Nigeria. Formerly located close to Ogbete area of Extigt: near
the Ogbete Main market and Enugu prisons in Enugu, capital of Enugu State, the hospital took off from the then exasting
Enugu General Hospitel which itself formerly served, since the early 20th certtury, as the standard General Hospital for
Afucans bult by the colonial administrators. It later became Enugu General Hospital in the 1960s after the attaimment of
Nigenia’s independence in 1960. The Enugu General Hospital had since 1976 therefore served as a iempaorzry site for the
UNTH Enugy, one of the flagship tertiary health care facilities in Nigena and a nahonal cenre of excellence In
cardiothoracic surgery. Itis fully owned by the federal government of Nigeria. The hospital is principally dedicaed to the
delivery of clinical services to patients, basic and health systemns research as well as the training of hurnan resources for
health. It has 21 clinical departments, 10 schools, 6 care centres and also involved in postgraduate medical training m
several medical and surgical specialties— the residency training programme. On 8 January, 2007, the hasprtal moved to its

preseiit locabon at ItukuOzlla, near Enugw, which presently serves as its pommanet  site
(www.unthenugu.org/about_untvhistory html).

The APIN-Plus/ Harvard PEPFAR programme is one of the research programmes which UNTH Enugu is engaged in,
among other clinical outcome research projects. The programme itself was at inception intended to buld upon the
foundation esblished by the AIDS Prevention Initative in Nigeria (APIN) which was onginally funded by the Bill and
Melinda Gates Foundation. Involved in the APIN-Plus/ Harvard PEPFAR programme_in Nigena are thirty-five
instifutions, compnsing nine university/ medical research wnstitutions (including the University of NigenaTeachmng
Hosprtal, Enugu), twenty-two hospitals and four non-govemmental organisations (NGOs) all spread across ten of the
thirty-six Stetes of Nigeria.

The UNTH Enugu treatmert site commenced the determination of RNA viral load as part of the steys for the monitormg

of progress of her programme patients in May, 2008. This study therefore covered patients that stared accessing
antiretroviral drugs at the cartre from June 1, 2008,
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CHAPTER THREE
METHODOLOGY

3.1 Study Site

The study was conducted at the University of Nigeria Teaching Hospital (UNTH), Enugu, Emigu State, South-east
Nigena The UNTH Enugu was established by the Federal Govemment of Nigeria in July 1976 through decree 23 of
1974 and had since inception served as the flagship of tertiary health care delivery in the SGuth-eastemn part of Nigenia,
occasicnally as far as parts of South-south and Nojth-central Nigena Formerly located close to Ogbete area of Eniigi near
the Ogbete Main market and Enugu prisons in Enugu, capital of Enugu Stete, the hospital took off from the then exishng
Enugu General Hospital which itself formenly served, since the early 20th certury, as the standard General Hospital for
Afncans built by the colonial administrators. It later becane Enugu General Hospital in the 1960s after the attainment of
Nigena’s independence in 1960. The Enugu General Hospital had since 1976 therefore served as a temporary site for the
UNTH Enugy, one of the flagship tertary health care faciliies in Nigeyia and a national centre of excellence in
cardiothoracic surgery. It is fully owned by the federal govemment of Nigena. The hospital is principally dedicated to the
delivery of clinical services to patients, basic and health systerns reszarch as well as the training of human resources for
health. It has 21 clinical departments, 10 schools, 6 care centres and also involved in postgraduate medical fraining m
several medical and surgical specialties— the residency training programme. On 8 January, 2007, the hosprtal moved to its
present  locabon at  ItukwOzalla, near Enugu, which presently serves as its pemmanent  site
(www.unthenuguorg/about unth/history.htiml).

The APIN-Plus/ Harvard PEPFAR programmie is one of the research programmes which UNTH Enugu is engaged in,
among other clinical outcome reszrch projects. The programme itself was at inception ntended to build upon the
foundation eswblished by the AIDS Prevention Initiative in Nigeria (APIN) which was oniginally funded by the Bill and
Melinda Gates Foundation. Involved in the APIN-Plus/ Harvard PEPFAR. programmacin Nigenia are thirty-five
institutions, compnsing nine university/ medical research instibttions (including the University of Nigernia Teaching
Hospital, Enugu), twenty-two hospitals and four non-govemmental organisations (NGOs) all spread across ten of the
hirty-six States of Nigeria

The UNTH Enugu treatment site commenced the detenmination of RNA viral load as part of the steps for the montoring

of progress of her programmme patients in May, 2008. This shudy therefore covered patients that started acessaing
amiretroviral drugs at the centre from June 1, 2008.
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Patients usually get recnaited into the UNTH Erugu treatiment programmme afler testing positive to HIV screening done
either as part of case finding during clinical work-up within the hospital i TH, or through HIV counselling and testing
(HCT) done at the study area or any of the penpheral heatth facilities. Effort is made by the programme to do a thorough
work-up of every patient presenting for treatment such that all clinical and laboratory records of the patient meet the critena
to commencementt of treatrment. Part of that workap is recording of patiertt’s baseline data, including socio-demagaphic

characteristics of, clinical records, CD4 count and RNA viral load. Immunological records like baseline RNA viral load,

virologic records like baseline CD4 count as well as clinical records like blood pressure and status of co-infection with

tuberculosis are all required to enable the clinicians to assign a stage to the HIV infection of the patient

Where the outcome of the work-up favours commenoement of treatment, patient is further made to go through sessions of

adherence counselling, a process that enables care counsellors to offer psychological support to the patient while
emphasizing the imperatives for continuous and consisterit use of the dispensed drugs in addition to regular clinic vistt

Rl B a O

based on scheduled clinic appointments. Each patient is enabled, through the counselling sessions, to understarxd the

factors that may enhance or worsen the prognosis of the patients’ and that treatment is for life (Harvard PEPFAR/ APIN-
Plus, 2009).

Drueg combination in 1se

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

Enugu programme 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
(Harvard PEPFAR/ APIN-Plus, 2009).

Health management information systent
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 treasment. In

order to maintain confidentiality for the patients, a special PEPFAR 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 1, 2008to May 31, 2010 ~ a total of
two thousand and forty one patients were recruited into the programme, comprising patients

transferred from other treatment sites and those without any previous treatment experience.

32 Study Population
This 1s compnsed of HIV-infected adults attending the APIN-Plus/ Harvard PEPFAR clinic of the University of Nigesia

Teaching Hospital (UNTH) Enugu. They come from both within and outside Emugu metropolis as far as and Sometmes
beyond the five States of the present-day South-east Nigenia comnnsing Abia, Anambra, Ebonyi, Enugu and Imo States
They are predominantly of the Igbo ethnic group of Nigeria. The predominant faith in the regjon is Chnistianity with few
traditional religion adherenss while the pnnapal occupation is trading, with the traders operating within the numerous
major markets in the South-eastem Stakss. , ranging from Ogbete main market, Emugu; Onitsha main market, Onatsha;
Anana main market, Aba; Nkwo market in Nnewi; Ochanja, Bridge head and Ose markets all in Onitsha plus other
major ones located at Ugwu Agba Obosi; Nkpor; Owem; Abskaliki; Umanahia and others. The region also
accomrnodases one of the major divisions of the Nigenan Amy — the 82 Division at Enugu — with satellite battalions at
Onitsha (Anambra State) and Owem (Imo State) as well as Naval and Air Force Bases in Abia and Enugu States
respectively. A zonal command of the Nigenan Police Force — Zone 9 - is also located within the region at Umuahia
(Abia State) which serves the five States’ police commands. Agriculire and civil service are also prominent cocagahons
among the people of the South-east Nigena, a people collectively reputed for their fiercely enterpnising and republican
spirit. The population is a mixed type, males and females of different age groups coming from different educational,
occupational and mantal backgrounds.

Included in this study are patients who were HIV- positive, determined through ELISA test and
confirmed by Western blot technique; aged 15 years or older; antretroviral treatment-nafve at the
commencement of antiretroviral therapy at the study site; had spent at least twelve weeks m the study and also had eadier
signed a wrtten informed oconsent for posaible use of their personal treatment records for purposes of ressarch. Howevar,
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

33 Study Design

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

database.

10
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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 following independent variables

from the clinic records of those patients that met the inclusion criteria.

3.5. LSocio-demographic cii aracteristics

SOCfO-dGHOgI'dphjC characteristics presert in the patients’ records and available for use for the shudy include age, gender,
martal stahis, leve] of edvcation and OoCcupHtion

Age:

ratients” individual ages were recorded in the programme database as year of birh. From this, age was definod as the
difference between the year of commencement of HAART and the patient’s year of birth. This was then grouped into six
different age categones with ten-year intervals starting with the treatment entry age of fifteen (15) years. That is, 15 —24
year age group, 25 — 34 year age group, 35 —44 year age group, eic. Age was further grouped into three major citegories
based on age of employability or economic activity of the Nigenian environmert. The three new categories were: the
young population aged 15 — 24years who are usually either in school or still leaming one trade or the other; the
economically active category aged betwexn 25 — 60years who are usually engaged 1n either formal employment or in the

infommal sector of the economy; while the last category was those aged above 60 years who are OJMY expected to

have retired fiom formal employment or any Meaningtiil mformnal economic activity. Age was categarised further into

two major groups — those aged thirty eight years or younger and those aged above thirty eight years. The two-group

categories were based on patients’ mean age of 37.6.

Merital sietus:

The study patients’ marital staus in the programime database was prunanly adjudged as singke, mamed, separated,
divorced or widowed. In addition to that categorization, patients In this study were further grouped in two clear categories
bemdoneiﬁﬂhavingaoonqmomhipatﬂleﬁmeofsmdyormt As such, those who were never mamied (sngle),
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separated, divorced or widowed were categonzed as ‘without comparion’ while those n mamiage dunng the shidy peniod
were classified as ‘ with compemion’,

FEcational sianes:

Educahonal status was assigned to each patient by the programme based on the highest level of education
completed/attained or actively engaged in by the patient at the time of emtolment in the pregramme. In line with that,
patients were calegonzed into: no formal education; pnmary; secondary and tertiary ecducational attainment. For funther
exploration, educatonal status of the patients was further categonsed mito: no formal education; pnmary education and
beyond pnmary education.

Occupaional stctues:

From the more than fifteen different occupations contained in the patients” records at the programme site, seven differertt
occupahonal categones were denved and included: the civil servarts - those in paid employment in the public sector
including teachers, nurses, lecturers, police, military, medical practitoners and youth corps members. Those classified as
students in the programme were mainly those who wete eitherin the secondary or tertiary institubons. Dnvers were those
in commercial vehicle operations and included: the taxa drivers, bus drivers, long distance truck drivers (who were few m
the study) and also commercial motorcycle operators. Traders included different areas of trading or business activity as
well as petty trading. In the study, artisans were the group of persons in different forms of crafts and private infommnal sector
jobs like carpenters, plumbers, hair dressers, tailors, welders, electnaans, butchers masons, auto-rmechanics and
vulcanizers. Fanmers were another sizeable occupahonal group among the patients in the shidy. Other poory defined
groups like housewives, the unemployed, retiress, secumty guards, receptionists m private concems, cleaners,
clapy/pastors and sales gidsboys were all categorized in the study as ‘others’. For further exploration, patients’
occupational status was further categonised into: civil servanss; business persons and others. The study site, however, did
not document records on patients’ ethnicity and religion as part of the socio-demographic vanables and as such and those
vanables were therefore not included in this study.

352 inical characteristics
The main clinical charactenstics in the cohort were the patents’ blood pressure (BP) and patients’ statuts of co-mfection
with tuberculosis.

Blood presswre (BP):
Patients’ BP were iitially recorded separately as systolic BP and diastolic BP. These were then further categonzed as
hypotensive or low BP; nonmotensive or nonnal BP or as hypertenave orhigh BP. In this shudy, a patient’s blood pressure

12
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mn:j respective of the value of the nurmerator. From the foregoing, patients could be found to be hypertensive based
()n . . . . .

ti?e Systolic and the diastolic BPs being above the upper limit of nommalcy, that 1s, >139/89 mmHg or where only
the Systolic was above nonmal while the diastolic was nomal. This is termied 1solated systolic hypertension. On the other

Tubercudosis co-vifection:

Decision on patients’ co-infection with tuberculosis in the programme was determinea based on results from three
assssments: initial clinical assessment at presentation conducted by the attending clinicians; laboratory-based, three-
sample sputumn acid-fast bacilli test (AFB x 3) and radiological assessment by way of chest X-ray. A final deaision based
on the three resulis was then used to classify each patient as erther co-Infected or not co-infectad with tuberculosis. Patients
with co-infection were assigned “yes” while those without co-infection were assigned “no’. Only the patients’ baseline

co-infection status was used in this study. Data on patients’ adherence to HIV treatrnent was not recorded by study site as

part of its prog zranm® database. Therefore, patients’ adhererice to treztrnent was not included in this shudy.

333Virological and immemological characteristics

Immunological characteristics (denoted as the CD4 count, in cellsmillilitre) and virological character~cs (denoted as
RNA viral load, in copies/millilitre) were each measured and recordad both at baseline and then duning patient’s
subsequent followAup Visits.

Imvmnological data:

The progrmime protocol in use by the centre makes use of both CD4 courtt and clinical state of patients in . wau *
which patient is eligible for commencement of anti-retroviral reatment. Those records are used to grade HIV panm%
four stages — I, II, Il and IV I being the earliest stage and IV being the most advznced stage of the infaction comunonly

referred to as AIDS (Aequiired Immune Deficiency Syndrome), The CD4 count comespond:"? (o this advancad stage of
13
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HIV nfection s 200 cells/ml or lower and forns a major criterion for cemmencement of HAART. Patients under care at
the site therefore usually have their CD4 monitored from initial contact with the site urtil it gets down to 200 cell/ml. In
situations Where the initial measured CD4 cournt is as low as 200 cells/ml or even lower, the programme still does not see
commencement of HAART as an emergency. Rather, some time is usually taken to gather all the other baseline clinical

data in addrion to two or more treatment adherence coumselling sessions before commencing HAART. However, the

CD4 court of inferest in this study was the baseline value collected at commencement of treatment or just before

commenceriert of HAART, Patientts’ CD4 oot at the site is measured with: “Partec Cyflow Version 2.4 (Gerrnany).

In this study, baseline CD4 countt was therefore defined as the record of patient’s CD4 count that was taken on the day of
commencement of anh-retroviral drugs or such measurement taken just before commiencersent of therapy. Treatment

adherence, on the other hand, was defined as the sum total of the steps taken by the patiertt to comply with prescnbed
medications/drugs in terms of timing and doses as well as follow-up clinic visits.

Virological characieristics:

Of the entire RNA viral load mezsurements recorded in the rrogramme database, only two of thern were of importance to
this siidy and were therefore extracted/obtained for this sudy. The two records were the baseline RNA viral load and the
undetectable viral load. Baseline RNA viral load wasin this study defined as the viral load measurement that was obtained
on the day of commen.eeent of anti-retroviral therapy or just before the commencarient date. Undetartable RNA viral
load, on the other hand, was defined as the crtical vahue of RINA viral load at which the machine carnot detect any further
value and that level of RNA viral load 1s 200 copies/ml. This undetextable level was the seoond RNA viral load of miterest
In this shidy. However, it was not the level per se, that was of interest in this study. Rather, the record of mterest was the
tme taken (in weeks) to achieve that undefectable level starting from the date of commiencement of HAART. In this
study, ime ongin was defined as the date of commencement of HAART while the failure time or end-point was the dite
that an undatectable RNA viral load level (of 200 copies'ml) was reached At the point when a patient achieved

undetectable RNA viral load level of 200 copiesimnl, the patient was deemed to have attained the mam shidy outcome and

no further viral load record was extracted for the patient from the databese. This isthe patient’s *Eiilure ime””, *‘death ime”’

or study “‘end-point”” which was rerorded in weele For a patient who had been n the progranume for twehve weeks or

]ongam'ﬁmnamievinganmﬁﬂﬁmblevhalloadasattifﬁmedtmdyermijayBI,ml(},orMﬂeapaﬁan

failed to attain undectability before being lost to follow-up; that patient was daamed to have baen cersored. No entry

would be made for that patient under the vaniable, ‘time to achieve undetertable viral load’. Pahents’ RNA viral load at the

study siteis measured with: € Applied Biasystemn Model: Genearmip PCR System 9700 (Singpore).
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Data schedule for CD4 cowon ad RNA viral load covott

meﬂfdateofcommmcmofPMART,apaﬁm’sCmeﬁandRNAviralloaddatawmmm:levmy

twelve weeks for the first twenty four weeks, and then every twentty four weeks thereafter, Extraction of these mmimo-
virologic data was therefore considered at the following periods of each subject’s patient tme:

) At baseline (inception), either on the day of commencement of therapy or just before that date, and at other
specific ime penods after commencement of therapy, as follows:

11) End of twelflh week (or third month) after commencement of HAART,

1) End of twenty fourth week (or soxth month) after commencement of HAART
1V) Every twenty fourth week thereafter.

Thatis in weeks itis at such mtervalsas: 0, 12, 24, 48, 72, 96, and 120. For paterits faling to achieve
undetectable RNA viral load after the twenty four weeks, measurement intervals would remain twelve weekly until such
atmme patient’s RNA viral load profile is re-evaluated for possible resistance to first-line anti-retroviral drugs.

The abovestaied patents’ socio-demographic and dinical data were extracted from the patent’s clinic records with a
profonrma and each subject was identified by hisher specific code number (PepID) and hisher specific date of
comitiencerient of anbretroviral treatment. The  socio-dars ‘o charactenstics and those clinical data (like

tuberculosis co-infection or blood pressure) were each collected only once from baseline dociznentation and then later

assesyd for their contribution in predicting the affainment of the maimn outcome vanable, ‘tme to achieve undetectable

viral load’.

3.6 Data Analysis

Data analysis in this study was done using SPSS version 20 (© Copynght IBM Corporation USA, 2011) 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 statistics was used to present categorical variables like sex, marital status,
age groups, occupation and educational status using percentages/proportions, 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 transformation of the CD4 count and RNA viral load was done to substantially

reduce the level of skewness of those data elements and also help in further exploration of the
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effects of those variables on the main study end-point. Bivariate analyses with Chi-Squared test

and Pearson’s comrelation were also used to determine associations between TB status of patients

and patients’ socio-demographic and baseline clinical characteristics as well as use of Kaplan-
Meier estimator to test the equality of survival distributions for the different levels of the

covariates. Tests of hypothesis were based on maximum acceptable error of 5%.

Median time to achieve undetectable viral load: the Kaplan-Meier estimate/analysis

KaplanMea sunvival analysis derived from the technique published in 1958 by Edward Kaplan and Paul Meer in the
Joual of Amencan staniical association titked non-parametric estimation from incomplete observations
(Cook. 2008: Rich et ail. 2010). Tk

of membas of a treatment sampie over tme m wioch same of those members did not reach the shudy end-pomt (Goeld et
al 2010). It 1s a method that mvohves generating tabies and plots of the survival or the hazard fincbon for the eventt history
data Accommg 0 (Gman mis the usuval technique performed to analyze survival-time data (Chan,
2004).1t 1s a kand of explanzny method for the tme © event, where the time is considared as the most prominent
vanable (Lam J, 2009).

The Kaplan-Meier survival estimate is based on tree key assumoors:
1) It is assumed that & @ fme sziarss who are amnsored have the same survival prospedts & thase who
continued 1o be followed.
n) It is asstrned thee the survival probahiliies are the same for subjects recruited earty and late n the study.
) It is siss assumed ¢ the event happens a the time specified. This creates problem m some condiions

when the event would be detected a a regular ecamination

The censared cases are those cases n which the evertt of mgerest has not yet cocumad. A censored observaton 18 also a
vanahle of inferest In the analvsss of sinvival daa In Kaplan-Meser sunvival analysis, tme is consadened as the contmuous
vanahie and the initial (first) time of the cooumrence Of e Vert IS Very Bmporant and neads 10 be clearty detined. In thes
studv. the time vandbie was the “time © adseve undetectable viral load”, moonded n wedks, The very first Eshure time s
the time of inferesy. that is. the Bme in weeks 1 100k S patienf On (rug Beamert © ach e very st undetectahee RNA
vical load of 200 coplesml for fose T adeeved 1 Anoder vanabie of mierest i Raptan-Meer survival analyess s the
stans vanahie wisch getres o e el - wirfarteama ool oo @&l mtooar i s r:ﬁuﬂj-‘. 3
categoncal vanabie. In s study, 1 was exphanad as e vl § al s wih ”] @ ovent ateeved and "V o oorsomd

obhservaton or ever not adseved
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In this study also, both descriptive statistics and Kaplan-Meier estimate were used in estimating the survival probability of

the cohort of patients, represartted by the cohort’s median trme to achieve undetertable viral load after intiation of therapy,
and the resuls were preseried 1n tables and graphs - the Kaplan-Meier curves. Kaplan-Meier curves for survival and
hazard functions as well as mean and median survival times with their percentiles were also generated for the different
covanates in the study, including the socio-demographic vaniables, baseline clinical data, CD4 count and RNA viral load

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 determine
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'.

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 determined. 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 UNTH Emugu programmme site, the schedule for the measuianent of RNA viral load is set/fixed at 0 week
(baseline value), 12 weeks, 24 weeks, 48 weeks, 72 weeks; efc. That is, even if RNA viral load undetectability oocurred
earlier than the due RN A viral load measurement, the time to event for that patient would only be recorded as ocourmnng on
the date of that next measurement period. It would therefore appear that the recorded patients’ ime to end-poimnt would be
mostly over estinra®ed, at least mathernatically. This violates a key assumption of the Kaplan-Meier estirate which pre-
supposes that the event or end-point 1s achieved at the time it is specified through measurement to have occumred. To
minmize this bias, a sensitivity analyss was done by creating assumned values for the individual pabents’ time to event.
That 1s, it was assumed that each failure time actually oocurred halfivay in-between the observed time and the mmmediate

previous RNA viral load measurerment. To further increase the robustness of the esimates for time to study end-pomt, the
Life Table method was also used to obtain the cohort’s imedian time to undetectable RINA viral load.

1Umbwlmmnﬁaﬂgm|glmﬁunAymL(},me@aofMajknJStmisimwmmmesde&rMAml)s'smmtit

Ocpartrert of Egrdemiology and Medical Statistics, Faaulty of Public Health, Uruverstty of lbadan, [bacdan
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Insmm'ﬁfy’ﬂEKﬂplan-Meierfﬂirmteisaclevermaindofﬁaﬁsiml.nmnmnofmvalm“dﬁdimmm

proper allowances for those oteervations that are censcred, but also makes use of the infonnation fiom these subjects UP1o
the time when they are censored

Proportion of e coliont of patients atraining waidetactable RNA viral load at differert thme periods.

The individual time taken by each patient to achieve undetectable RNA viral load was
categorized into: patients achieving the outcome within twelve (12) completed weeks,
categorized as *“1”’; those that achieved it by (24) completed weeks, categorized as “2”’; patients
achieving the outcome by fifty-two (52) completed weeks or one year, categorized as “3” and
then 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 determine the proportion of the patients that

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

Prevalence of tuberculosis 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 determine the proportion of the

cohort who had co-infection with TB.

Predictors of time to achieve undetectable viral load: Cox’s regression analysis and the

concept of Cox’s proportional hazards

In addition to the effect of treatment on the survival time of the patients in a survival study, it is
also often important to determine which combination of potential explanatory variables affect the
hazard function (survival time) as distinct from the effect of treatment. Whereas the Kaplan-Meier
method with Log-Rank test Is useful for comparing survival curves in two or more groups, Cox’s regression (or
propartional  hazards  regression)  allows analyzing the effect of several nsk factos on  smvival
(ttp/Avww mmc,omm@c_ggpmﬁoml_hmd&ghg). The procedure 1s therefore employed to examine
the relationship between survival and one or more predictors, usually termed covariates. The basic
model used by the Cox’s regression procedure is the proportional hazards model. The model explores the

relationship 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
18
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significantly influences the survival time. The orobat

g0 o [
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e.g, recu, e of disease) is called the huzard, whichis modelled as:

hi(t) = ho(t) €Xp (1 x 11+ B2 X2 +P3xB3... + Prxin)

Where;

hi(t) = hazard of death (or attaining the end-point) at time ¢,

hy(t) = the baseline hazard function at time ¢,

B1, B> ... = the coefficients,
X, X2, ... = explanatory variables (the covariates).

The hazard function is a measure of the potential for the event to occur at a particular time ¢, given that the event had not yet
occured. [arger values of the hazard function indicate greater poteriial for the eventt to oocur. The Cox’s proportional
regresaon model assurnes that the effects of the predictor vanables are constant over time. Put differently, the model
works on the principal assmption that during the modelling process using independent variables, the
effects of the different variables on survival are constant over time. Furthermore, there should be a linear
relationshi p between the endpoint and predictor vanables. 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 determine 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), Ituku-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 PeplD. As such, patients in the study were not identified by name. Information 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 i1s 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 inforrned

consent form at entry into the treatment programme were included in the study, thereby ensuring

their voluntariness in being involved in the study.
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CHAPTER FOUR
RESULTS

4.1 Univariate analysis

4.1.1Socio-demographic characteristics

A total of two thousand and forty one (2,041) patients were recruited into the UNTH Enugu
APIN-Plus/Harvard PEPFAR programme within the study period spanning June 1, 2008 through
May 31, 2010. Of that 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 PEPFAR 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 either

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). Further grouping the cohort
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that the young population below forty were in the majority with 58%
is 1llustrated in Figurel 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 terms of whether a patient was in marriage or not, it was found that

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

illustrated in Figure 2 below.
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Fducation

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 37% (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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Occupalion

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
(7.3%) 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% (103) of the patients.

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

40“‘I

w
(=’
|

)
o
=1

Proportion of patients (%)

Civil service  Student Driving Trading Artisan Farming Others

Patients’ occupation

Fig. 4a: Occupational distribution of the patients
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4.1.2Baseline clinical characterisgics
y

CD4 count ang RNA viral load
Blood pressure

The minimum systolic blood pressure (sBP) was 80 mmHg while the maximum was

' ]
with a mean of 114.5 + 13.5 mmHg. 90 mmHg

On the other hand, S0 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 110mmHg or lower and dBP of 7/0mmHg or lower

. 0
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 1llustrated in Tables 1a
and 1b as well as Figures Sa and Sb below.

Table 1a: Distribution of baseline blood pressure (BP) status of the patients

S — — —

Characteristics Frequency (n=800) Proportion (%)

Blood pressure status

Hypotensive 24 3.0
Normotensive 679 84.9
Hypertensive 97 12.1

—

Table 1b: pistribution of patients’ baseline BP records (in mmHg)

——

Characteristics  Minimum Maximum MeanStandard
Deviation

Systolic BP 80 190 114.513.5

Diastolic pp50 120 73.410.1
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CD4 count 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 transformation of the two covariates, the median CD4 count was Logje2.2 (Logiol —
Logio3) while the median RNA viral load was Log;5.2 (Logje5 — Logjo7). Whereas 25% of
the patients had CD4 count of Log;q1.9 or lower and RNA viral load of Log;¢4.8 or lower, 75%
of them had CD4 count of at least Log;¢2.3 and RNA viral load of at least Logjo5.6. 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-transformed baseline CD4 eetunt
and RNA viral load is illustrated in Table 2below.
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Table 2: Distribution of baseline CD4 count and RNA viral load

w

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

B

Minimum 9
Maximum 992
Median 150.5
Range 983
Skewness 1.97
25% 86
75% 211

CD4count (Log,o cells/ml)

Minimum ]
Maximum 3
Median 08D
Range 2
Skewness - 0.8
25% 1.9
75% 2.3

355
26,762,217
153,007
26,761,862
18.26
46,790.5
385,230.8

RNA VL (Log;o copies/ml)

3
7

D ¥
S

- 0.6

4.8

5.6
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4.1.3 Distribution of the median time 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 Proportion of the patients acltieving undetectable viral load at different tine pertods

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 two years (or twenty four months), leaving
20.7% (166) of them as censored observations. Out of those that achieved the study end-point,
47.9% (304) of them achieved it within the first twelve weeks of commencement of treatment
while additional 31.9% (202) of the cohort achieved undetectability by the twenty fourth week.
That is, of those that achieved the study end-point (undetectable RNA viral load) within the
study time of 104 weeks, 79.8% (506) Of them had achieved it by the twenty fourth week (or
sixth month) of commencement of treatment. However, by the fifty second week, that is. one

year after commencement of treatment, an additional 19.4% (123) of the patients had attained
undetectable RNA viral load.

Altogether. among the 79.3% (634) of the cohort that achieved undetectable RNA viral load
within the study time of two vears, 79.8% (506) of that number achieved it within 24 weeks or 6
months of commencing anti-retroviral drugs while 99.2% (629) of them achieved it by the fifty
second week or one year after commencement of medications. In other words, 629 (78.6%) of
the entire cohort of patients achieved an undetectable RNA viral load within the study time of
two years and of the entire number that made that achievement within two years, 99.2% of them

made it within one year. The information is tlustrated 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) Frequency (n=634) Proportion (%) Cumulative proportion (%)
12 304 47.9 47.9
24 202 31.9 79.8
32 123 19.4 99.2
>52 5 0.8 100
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4.15Prevalence of co-infection with tuberculosis among the 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 5S: Prevalence of tuberculosis (TB) co-infection among the cohort of patients

.

e e e e

Status of co-infection

Frequency (n=800) Proportion (%)
(Yes or No)
Yes 65 8.1
No 735 91.9
39
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4.2 Bivariate analysis

4.2.1 Factors associated with TB status of patients

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-transformed 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 i1llustrated in Table 6 below.
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Table 6:

with covariates (n=800)

== m—

S —

Chi-Square tests showing associations between patients’ TB co-infection status

T — —

Outcome measure (number with/without TB co-infection)

Yes No
Exposure factors
(Gender)Male 33
Female 32
(Marital status)

With companionship 28
No companion 37
(Occupation)

Civil servants 9

Business persons 45

Others 11

(Age, in years)
15 - 38 42
>38 23

Total  p-value

251 284
484 516
332 360
403 44

94 103
487 532
154 165
425 467
310 333
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2.2Kaplan-Meier estimate of tinie to undetectable RNA viral load

Jsing Kaplan — Meier estimate, the median time to achieve undetectable RNA viral load by the

ohort of patients was 12.5 weeks (CI = 12.4 — 12.6) while the mean time was 17.1 weeks (CI =
6.4 —17.8). These are illustrated in Tables 7a, 7b and Figure 6 below.

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

— e — ——— ==
= —— — — e —

Estimate (in weeks) 95% Confidence interval (in weeks)

e — ———————

Median 12.5 12.4 -12.6
Mean 17.3 16.6 — 18.1

‘l

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

=
——

Percentiles (%) Estimate (in weeks)
25 23.0
12.5
50
12.0
715
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Fig. 6: Kaplan-Meier survival plot with 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 the different covariates with their accompanying Log Rank
(Mantel-Cox) Chi-Square tests are illustrated in Figures 7a — 7i below.
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Fig.7a: Kaplan-Meier survival curve for patients AGE GROUP

' h other and no
On visual comparison of the two syrvival curves, the curves crossed each other and n
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° with the Log Rank (Mantel-
Observable sjgnificant difference .« evident from the two CUrves, 2 (

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 = 0.75 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 difterence 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 normal BP. Log Rank test showed p-value = 0.03.
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Kig.7h: Kaplan-Meier survival curve for differences in patients’ BASELINE CD4
COUNT

On visual inspection, there 1s 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.71: 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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Summary of P-values from Log Rank test is presented in Table 8 below.

Table 8: P-values from L.og Rank (Mantel-Cox) Chi-Square tests for covariates

e — —

e

e — e ——— e ——

Covariates Degree of freedom (df) Sig. level (P-value)
Age 1 0.36
Sex 1 0.75
Occupation p) 0.005 *
Marital status ] 0.98
Education 2 0.81
Tuberculosis co-infection 1 0.19 *
BP status 2 0.03 *
CD4 count ] 0.25
RNA viral load ] 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.

General note

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 the 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.

It was also noted that results from the sensitivity analysis using Kaplan-Meier estimator for assurned fahure times yielded

6.50 weeks as the median time to event while using the Life Table estimate for the un-adjusted paherits’ tme to evert

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

4.3.1 Predictors of time to aclieve undetectable viral load using Cox’s regression analysis
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 - 1.8; p =0.004).It was further observed that being a business
person or having a hypotensive blood pressure were associated with shorter time to achieve

undetectable viral load but those associations were not statistically significant (OR =12; 95% CI=
099—-146;p =0.07 and OR = 1.5; 95% CI=0.9—-2.5; p =0.11, respectiwzry).

However, normotensive 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=0.7-1.1,p=04 and OR=0.8,95% CI=0.6-1.11, p= 02, FeSpeCctve}y)

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’s regression arialysis showing the effect of patient characterstics on time to achieve undetectable
viral load among the cohort

o ———

Patient characterstics Ocdls Rario (Confidence intenal) Pavilue
Blood pressure status
Hypotensive 1.5 (09-2)5) 0.11
Normotensive 09 (0.7-1.1) 03
Hypetenave 1
Tuberculosss co-infoction status
Co-infexted 08 (0.6-1.1) 02
Not co-infected l
Occupation
Cvl servants 1.5(1.1=-20) 0.004 *
Business persons 12(0.99-1.5) 007
Others 1
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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/11%200
verlevelseskurver%20MBJ.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 illness™ 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 the 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’ median time to achieve undetectable RNA viral load as proxy for survival. It
considered as well the proportion of the 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 HIV/AIDS in adults show that the disease aftects 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 difterent 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, 2010). 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

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

adult patients in Senegal in which the median age of participants was 38 years (Laurent et al,

2004).
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The proportion of the participants
R

in this study within the age of active economic engagement —

5 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 1s a
significant difference between the gender distribution in this study and that observed 1n a

prospective study 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 uniformity in the cut-offs used for undetectable RNA
viral load by different researchers whose 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 in those other studies without

strict recourse to the threshold or cut-off used by them for determining undetectable levels of

RNA viral load. As such, differences 1n cut-off points had been ignored in making comparisons

In this study.
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The median time to undetectable RN A viral load observed trom this study appeared to indicate a

better cohort performance than the one found in a comparative retrospective study in Edinburgh,

Scotland between January 1999 and January 2004 in which the median time was 13.5 weeks

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

of 16 weeks observed in the much celebrated prospective multicentre Euro SIDA study in which
the authors used RNA viral load of 500 copies/ml as their cut-off LLD. The main outcome
measure (median time) from this study also showed a much better cohort performance than the
one earlier obtained from a retrospective cohort study among HIV-positive patients treated in a
University hospital between 1999 and 2003 in which a median time of 17.2 weeks was observed

for patients with persistent low-level viraemia, using an LLD of 50 copies/ml (Sungkanuparph et
al, 2006).

Several reasons could have been responsible for the failure of the other 166 patients to achieve
the main study outcome of undetectable RNA viral load within the study time of two years. Their
failure 10 attain the desired end-point might have been:due to drug resistance, poor adherence to
treatment or loss to follow up as a result of death, loss of interest in the treatment, or even

relocation away from the study area.

Proportion of the cohort achieving UVL at different time points

Findings from this study showing 78.6% overall cohort success within twelve months or one
year appear not to measure up with the Switzerland cohort study in which an estimated 90.7% of
the entire cohort achieved undetectable viral load of <400 copies/ml] by 12 months (Led¢rgerber
el al, 1999).1t is possible chat differences in race, socio-economic status and adherence to
antiretroviral treatment by pauents in the (Wo study cohorts might partly explain the observed
significant diflerences 1n one year OulCOmE from the two studies. However, in a studv W

compare the response of Afncan HIV-1-infected individuals 10 HAART using Kaplan-Meier

estimates invesngalors obsen ed that the p—rt_-pagﬁi:_.r;: 4.,h:c‘-.m_-._;‘_ uj::J:.:tm.L-.:‘.’“:r:hlj. hj. $ 6 9anag 12

months were 56. 81, 89 and 91% for the European group and 60, 51, 806 and 91% for the Afnican

. 02 jthoug Wl ) £.—.'ﬁ;!"-,.._1£'.-! ditferences in Oulcome In that
group (Frater et al, 2002). Although there were no signili if

e - : - : ’ =il x P—— - 4
hindings Iroim Unal Sudy indicaicd bEtier overall

comparative study attributable o race,

performance compared 10 Our 3 6 and 12 months cCODOM PETIOIMANncE I is therefore suggested

that a local study done here in Nigena or & leasi on Africans living tn Afnca may be necded 0
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validate the European comparative study by Frater and colleagues. On the other hand, the six-

month cohort performance 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).

[t 1s 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 their programme performance.

Prevalence of tuberculosis co-infection in the cohort

Only 8.1% (65) of the 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 mwuch 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 (Salami and Katibi, 2006) or the 38.1% observed from a recent study at the
Nigerian Institute of Medical Research, Yaba, LLagos (Onubogu et al, 2012). It is also important
to note that the prevalence of HIV/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 turther explored.

The male predominance found among the TB co-infected patients in this study i1s 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/TB 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
o achieve undetectable RNA viral load (OR; 1.5; CI

servart reduces the time to achieve undetectable viral load by one

significantly associated with shorter time t
=1.1-20; p=0004). In specific termns; being a civil
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and a half times the period nomnal for others within the cohort. Therefore, among the civil servarts attending the UNTH
Enugu treatment programme, their occupation is a confounder to the amti-refroviral drugs they recerve m the course of their
treatment. However, this is different from the findings from a study in which being of West African ongin and having
lower baseline RNA viral load were associated with shorter ime to achieving viral suppression (Patel et al, 2007). In their
own study, Nogueras and fellow researchers found age as a major predictor by observing that disease progression and
mortality followmg HIV diagnosis were faster in older patients (Nogueras et al, 2006). It is ingportant to note that the
determination of the key predictors of time to imdetectable RNA viral load in this study might not have been sufficiently

robust as the study site did not document some key patient vanables like ethnicity, religion and treatiment-adherenee in their

programme database. This might have nanowed the number of covariates showing significant d

trerences in their factor
levels on Log Rank test and then the mmnber evertually qualifying for multivanate (Cox’s regression) analyss.
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CHAPTER SIX
CONCLUSION AND RECOMMENDATIONS
6.1 Condusion

At amedian time of 125 weeks, the study showed that it takes a relatively short time for patients recerving anti-retroviral
treatment from the UNTH Enugu APIN-PliusHarvard PEPFAR programme to achieve undetectaple RNA viral load.

The proportion of the oohort achieving undetectable viral load at different time periods indicated that neardy every pabert
that achieved undetectable RNA viral load at the Enugu pmgramiye do so within one year of starting drug treatment.

It is also evident from the study that the prevalence of HIV/TB co-infection at the Enugu treatment programme was

relatively low at 8% compared to results obtained from other parts of the courtry and also compared to the national

median prevalence. Cunously, only oocupation appeared to improve the speed of achieving undetectable viral load
among patients receiving treatiment from the Enugu programme.

62 Recommendations

There is a need for studies simlar to this present one to be conducted in at least one treatmeantt centre in each of the six

major zones of Nigena. Findings from such studies will help to develop an important database for use by govemment and
policy makers to plan ahead for sustainability of HIV/AIDS oontrol program in Nigena. Funther research is also needed to
obtain local data on the size of the burden of relapse or RNA wiral load rebounds 1n patents that had earier achieved
undetectable RNA viral load As rebound in RNA viral load pnmanly results from resistance to a partcular antiretroviral
drug or set of drugs, findings from such study will help programme managers, funders and Goveniment of Nigena m

estimating the size of that burden and then serve as an important tool for estimating the long-teom funding oeed for second-
line anti-retroviral dnigs which those patents need or depend on.

In order to further improve the operational performance of the Enugu and armlar HIV/AIDS treatment programimes m
Nigeria, the observed, comparatively low proportion (78.6%)of patients achieving undetectable RNA viral load m one
year tends to suggest the need to explore some innovative measures that may be used to have an improvamert in this

higure.

63 Limitations
Measirement bias is a major threat to the validity of findings and conclusions from this study. The lack of unifoanity in
mestasait, OF calibrating the cut-off lower himits of detection (LLD) for undetechable level of RNA viral load by different

HIV/AIDS treatient sites across the world limits strict comperability of indings. This can be illustrated by the fact that
Whereas some centtres use machines that stop detecting RNA viral loadina;ﬂﬁemmalevelashigthOOmpim/nﬂ.
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SO Oher Certres USe MAchines - fy-er o detection of RNA viral load t0 a point as Jowas 50 copiesinl —a 10 times
difference.

It 1s known that the more frequently RNA viral load is measured, the earlier one is likely to
observe a patient’s achievement of undetectable RNA viral load. At the study site, RNA viral
load 1s measured in the following intervals (in weeks): 0. 12, 24, 48, 72, 96, etc. This implies that
any undetectablity that occurs immediately after a particular interval will only be recorded after
measurement of the next fixed interval. Time to event in that case will be over-estimated and that
violates a key assumption of Kaplan-Meier estimation in which it 1s assumed that the event happens

at the time it is specified to have happened. This study will therefore appear, at least mathematically,

to have over-estimated the median time to event.

Sernsonvity analysts

In onder to assess the eflect of the ‘mathematicd’ over-estimation of the median time, a senstivity analysis was done to
explore the robustness of the estimates and subsequent validity of conclusions drawn from those estimates. The median
time obtamed from the assumed time-to-event varniable using Kaplan-Meler esitmate was found to be far too low while
the one obtained from the un-adjusted time-to-event vanable using the Life Table method was higher than the earlier
observed, supposedly over-esbmated value. It was therefore safe to conclude, compared to observations from studies m
the developed countnes, that the oohort’s median time obmined from this siidy using the un-adjusted Kaplan-Meler
estimale represents a reliable estimate.

Case ascertainment bias also poses a major issue in the procedire for assigning TB co-infection status to patients at the
treatment site. Assignment of 1B status to ani-retroviral treatment-naive patients in the programme was based on three
criteria that include the attending physicians’ clinical evaluation; a chest radiograph and sputum microscopy. However,
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 forms the basis for sputum microscopy among TB patients (Onuboguet 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. Sputun cultire in LoweInsici; Jetmsen’s
mediurn which serves as the gold stndard for TB diagnosis in HIV/AIDS patients was not in use at the study site during

the period covered by the study.
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Assessment of meian time to achieve undetectable viral load after initiation of antiretroviral treatment among HIV-infected adults in Enugu, South-east Nivena.

Profot1na for Data Extraction from Programme Database (Soco-demographics, Adherence, Tuberculasis, Baseline BP)

|

SNo | PepID | Datcof [ Age | Gender | Marita Levdof | Ethnicty | Occupation BP Tuberculoss | Mean |
starting Status Education codnfection | Adherence |
HAART | (inyears) | | =Male |=Hausa [=Hypoiensive (“o) |
2=Femde | I7Smgle | 1-None | 2-lgho >Namal | | =Present |
2Mamad | 2=Primary | 3=Yoruba 3=Hypertensive | 2=Absent | 1=>95
3=Cohabitng | 3=Secondary | 4<Oxher,
FDivoroed | 4=Tertiary | specify) 2=<03
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Proforma for Data Extraction from Programme Database (CD4 count and Viral load)
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CDM count measurements (cells/ ml) Viral load mezsurements (copics/ ml)
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Harvard School of Public: Health —
President’s Emergency PPlan for AIDS Relief * Jnet

03 August 2011

Dr. Obioma Obiora Obikeze
Unmversity College Hospital (JCH)
Ibadan

NIGERIA

Dear Dr. Obikeze,

Thank you very much for completing the Secondary Use of Data Application for the use of the Flarvard PEPFAR

Database and Repository Bank. We have reviewed your application and approve your use of data and samples [or
the following study:

Assessment of tume to achieve undetectable viral load alter iniation of ant-retroviral treatment aimong HIT'V-

mlected adults i Enugu, South-East Nigerna.

‘Should your study undergo any changes in protocol or require additonal data and/or samples Ifrom the Harvard
PLEPIFAR Database and Repository Bank that are not already imdicated in your completed applicaton, please be
sure to contact Dr. Phyllis Kanki (pkanki@hsph.harvard.edu) or myself as soon as possible.

Once agamn, thank you very much for your application and best of luck as you begin your research.

Sincerely,
i e

Marykate O’Malley

Data, Training and Education Coordinator

CC: Phyllis Kanki DVM SD
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| INSTITUTE FOR ADVANCED MEDIEM RESEARCH AND THAINING (IMFIAT)

> COLLEGE OF MEDICINE, UNIVERSITY' OF IBADAN, IBADAN, NIGERIA.

E-Mail - Imratcomui@yahoo.com

A UI_/U_CH'EC Registration Number: NHREC/05/01/2008a

NOTICE OF F ULL APPROVAL AI'I‘ER FULL COMIVHTTEE REVIEW

Re: Assessment of Txme to Achieve Undetectable Viral Load after Initiation of
Antnretrovnral Tre'\tment among HIV-Infected Adults in Ibadan South-West, Nigeria,

UI/UCH Ethics Commlttee assxgned number: UI/EC/11/0136
: Namc of Prmcxpal Investlgator Dr. O. O. Obxkeze )

Address of Principal Investigator:  Department of EMSEH
College oi Medicjne,
University of Ibadan, Ibadan

Date of receipt of valid application: 03/06/201 1 K B

Date of meeting when final determination on ethical approval was made: 25/08/2011

This is to inform you that the research described in the submitted protocol, the consent forras, .

and other participant information materials have been reviewed and given full approval by the
" UI/UCH Ethics Committee.
This approval dates from 25/08/2011 to 24/08/2012. It there is delay in starting the research,
please inform the UI/UCH Ethics Committee so that the dates of approval can be adjusted
accordingly. Note that no participant accrual or activity related to this research may be conducted
outside of these dates. All informed corsent forms used in this study must carry the UI/UCH EC
assigned number and duration of U/UCH EC approval of the study. 1t is expected that you
submit your annual report as well ‘as ar: annual request for the project renewal to the U/AJCH EC
early in order to obtam reriewal of your anproval to aveid disruption of your reseaxch
The National Code for Health Research Ethics requires you to comply wzth all institutional
guidelines, rules and regulations and with the tenets of .the Code including ensuring that all
adverse events 'are reported promptly to the UI/UCH EC. No changes are permitted in the
research without prior approval by the UI/UCH EC except in circumstances outlined’ in the
Code. The UVUCH EC reserves the right to conduct’ compliance visit to your reaearch site
—~without previous notification. S 3 -
X NG
AUG 2011~ j
APPR\JV.. LQ/_:
CNGE e DICE, 7
- Prof. A\ﬁﬁtéqg_ﬁﬁl»&
Director, [AMRAT
Chairman, U/UCH Ethies Committee
- E-mail Mg@xmg_ SO . | dh
- i l e R e T R R MRy
' ironmental Sciences: -Epldemuﬂogv Research & Service
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UNIVERSITY OF NIGERIA TEACHING HOSPITAL
ITUKU-OZALLA PM.B. 01129, ENUGU, NIGERIA,

TEL: 042- 252022 252573, 252172, 252134 Fax: 042-252665
Prof. 0. O. MBONU, u5 osa), e e s E-mail: cdunth@jnfoweb abs.net |
Chalman, U.N.T.H. Management 8Board Dr. A. U. MBAH, uo ooz ruce, rumd, (xsJ)

Barr. (Mrs.) M. U. OKONKWO, us porg. s, it soyan, st res Chief Medical Director

Direclor of Administration/Secretary

UN TH. Management. Board Dr, C. C. AMAH, usss, Fwacs, Fics, v, NOwR

Chairman, Medical Advisory Committee

[ o %
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NHREC/05/01/2008B
- \J
HETHICAL CLEARANCE CERTIFICATE
TOPIC: THE ASSESSMENT OF TIME TO ACHIEVEMENT OF
UNDETECTABLE VIRAL LOAD AFTER INITIATION OF . :

CANTIRETROVIRAL TREATMENT AMONG HIV-INEECTED.ADULTS..
IN ENUGU, SOUTH-EAST NIGERIA.

BY:

[}
..................................................................................................................

FOR: . A DISSERTATION EOR.A MASTER OEF SCIENCE .(MSg)..........
DEGREE IN EPIDEMIOLOGY AND MEDICAL STATISTICS

' OF.THE.DEPT..OF COMMUNITY. MERIGINE. COLLEGE.OF.. .
MEDICINE, UNIVERSITY OF IBADAN

This research project on the above topic was reviewed and approved by the Umvcrsnty of
Nigeria Teaching Hospital Health Research Ethics Committee.

This €ertificate % valid for one year from date of issue.
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P Dat%H

Chajrman
Heallh Résearch Ethics Commm?e
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