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OPERATIONAL DEFINITIONS

Adverse drug reaction: A response to a drug which is harmful and unintended
which occurs at doses normally used in humanshptophylaxis, diagnosis or
therapy of disease, or for the modification of pblgjical function

Baseline investigation Any measurement or investigation done betweeml®&
prior to or 30 days after antiretroviral drug iation

Renal disease an estimated glomerular filtration rate (eGFR) leks than
50ml/min/1.73rM

Xii



ABSTRACT

Introduction

As patients infected with human immunodeficiencyusi (HIV) live longer while
receiving antiretroviral therapy, kidney diseasasehemerged as significant causes
of morbidity and mortality. Black race, older aggpertension, diabetes, low CD4+
cell count, and high viral load remain importaskrfactors for kidney disease in this
population. Chronic kidney disease should be diagdan its early stages through
routine screening and clinicians should pay caredttention to changes in
glomerular filtration rate or creatinine clearanééth early detection and treatment,

it is possible to prevent kidney disease and itsgl@ations from worsening.

Objectives
The broad objective of this study was to evaluhteihcidence and risk factors of

renal dysfunction in HIV adult patients on Nevinapibased regimens.

Methodology:

This was a descriptive (right censored arm) hokp#aed retrospective cohort study.
It was carried out at the Kenyatta National Hogpgltemprehensive Care Center and
targeted HIV patients on Nevirapine based reginssen at the KNH-CCC. Data
was collected between May and August 2014. Theiggaaihts were sampled by
convenient sampling technique. Ethical approval watsined from the KNH-UoN
Research and Ethics Committee. Quantitative datehmvas obtained from the
patient interviews and abstraction of patient filess analyzed using STATA version
10 software. Ordered Logistic regression modelirag wsed to identify covariates

that determine the severity of nephrotoxicity.

Results

In total, 241 HIV-infected adult patients were wmbkd in this study. There were 56
male and185 female patients. The median age waged®s [IQR 35-44]. The

duration of follow up for most of the patients wagears.The prevalence of renal

dysfunctionat baseline was 6.3% and the incidence in the stady4.3%. In this study
Xiii



five (2.1%) patients had estimated GFR (eGEB)mL/min per 1.73n?, while ten
(8.3%) patients had elevated serum creatinine @d@0ug/l). In the multivariate
ordered logistic regression the significant premfictariables for renal dysfunction
that were significant were age at diagnosis, ctirage at the time of study, the sex,
alcohol consumption and the duration of therapy.

The females had a higher risk of developing renafuhction (adjusted O.R 0.48
(95% C.l1 0.24-1.04) p=0.04). Alcohol consumptionswa significant predictor of
renal dysfunction (adjusted O.R 1.84 (95% C.I 13@9) p=0.04).Intensity of
alcohol consumption has not been reported as acpoeaf renal disease in HIV
patients on HAART. This is the first study to rejpalicohol use as a risk factor.

Conclusion and Recommendation

Renal dysfunction might occur in HIV patients onvingpine based regimens
evidenced by the incidence of 4.3%. The risk fecctdentified in this study include

age at diagnosis, alcohol consumption, duratioth@fapy and the female gender.

The elevated serum creatinine level at baseliekisy indicator in the management
of renal dysfunction. Routine eGFR calculationsudtidoe done at each clinical visit.
Early detection and vigilant monitoring is requir®r patients with the known risk
factors; systematic screening and appropriate redferfor kidney disease
management should be advocated for improved patoamé. Larger studies

comparing the contribution of other NNRTIs is recoemded

Xiv



CHAPTER ONE: INTRODUCTION
1.1 Background

HIV/AIDS is a global epidemic that has been stgadibwing. According to the
WHO-UNAIDS report 2012, 34 million people were hg with HIV by the end

of 2011. An estimated 0.8% of adults aged 15-49sye@rldwide are living with

HIV. The burden of the epidemic continues to vaogngiderably between
countries and regions. It is a major cause of naitfpand mortality especially in
Africa. The high prevalence of HIV/AIDS in Sub-Sata Africa cannot be
overemphasized with this region accounting for 68%the estimated 33.2
million cases worldwide in. An estimated 1.8 millimew infections occur each

year.

From previous estimates of prevalence, there has Pé% increase in number of
people living with HIV/AIDS globally in a span of @ecade. Despite a decrease
in the rate of new infections, HIV prevalence r&i@&s not changed due to
improved survival with use of antiretroviral theyalUN Joint Programme on
HIV, AIDS, Global Report, 2010). In Kenya the priarace of HIV among adults
aged 15-49 years stands at 5.6% which correspandpproximately 1,192,000
persons living with HIV in 2012 (Kenya AIDS IndicatSurvey, 2012)

The collective efforts of developed nations ane@nnational organizations have
significantly reduced the impact of the HIV epiderm developing countries, by
scaling up care and treatment. Millions of eligitllV infected patients have
access to life prolonging ARV drugs. This has ledih appreciable decrease in
HIV related morbidity and mortality. Expansion aft@etroviral programs raises
the prospects of improving the long term prognadishese patients provided

they survive the acute phase of the illness (KeXigla Indicator Survey, 2007).

Renal dysfunction is an important complication ¢¥/Hhfection and is becoming
increasingly important as patients live longerhia era of combined antiretroviral

therapy (ART). Cross sectional studies describédl@% prevalence of reduced



kidney function in diverse HIV-infected populatio@heung et al 2007, Mocroft
et al 2007, Fernando et al 2008). An understandireaich component of an ART
regimen, HIV markers and demographic factors rdlaterenal dysfunction is
important to establish the relationship between ARIV infection and renal

dysfunction (Flandre et al., 2011).

Although HIV associated renal disease has beenndected in Sub Saharan
Africa little is known about its prevalence or ingpdPeters et al, 2008). Renal
dysfunction is a severe complication of advanced #isease. Renal dysfunction
may complicate antiretroviral treatment becauseesamedications require dose
adjustments (Izzedine at al 2003, Perazella ed@B2Peyriere et al 2004).

The understanding of the pathogenesis of HIV/AIRS replication cycle and
the mechanism of HAART related kidney disease se®igal to adapt to future
preventive measures such as dose adjustment, agorgphrotoxic drugs in
patients at risk of developing kidney disease amirftgaunderlying renal diseases
is important (Kundani et al 2011). Most relatedaletoxicities that have been
studied are efavirenz based or protease inhibibmsed ART and data on

nevirapine based regimens is scanty (ManosutHj 2040).

Nevirapine is one of the recommended first line NN&Rand forms the backbone
in HIV management. The most common adverse reactitm NVP are
hypersensitivity reactions which include hepatatayi and skin rash. Most of
these reactions are experienced within the first sionths of treatment
(Kesselring et al 2009). Across different populasidhe female gender and low
CD4 counts are the most consistent risk factorshigrersensitivity reactions.
Knowledge regarding whether there is renal injurlgew on treatment with

nevirapine based regimens is lacking.

1.2 Problem statement

Renal dysfunction is mainly attributed to Tenofcard protease inhibitors but no
studies have been done to determine the contribubio other antiretroviral

agents.



A study done in India (Dravid et al 2010) and arpulslished study done in
Kenya (Masese et al 2009) found that patients enofovir and Efavirenz
combination had a higher incidence of renal dysionccompared to patients on
Tenofovir and Nevirapine combined therapy. On tileeohand a study done in
Thailand found that renal dysfunction was highepatients receiving Tenofovir
and Nevirapine combined therapy compared to Temofand Efavirenz
(Manosuthi et al 2009) It is therefore entirely yddole that other HAART
components may play an important role in ARV assed renal dysfunction.
Consequently clinical studies are required to examthe contribution of

NNRTIs to renal dysfunction.

An unpublished preliminary pilot study of patients Nevirapine based
regimens indicates a seemingly high incidence e@fatked creatinine levels .This

elevation may be caused by co-administration wehafovir or other ARVSs.

It is worth noting that Nevirapine is currently thst widely used NNRTI in the

Kenyan setting and is structurally related to efavz. Therefore there is need to
investigate the potential role of NVP based ARTha causation of HIV related

kidney disease and determine the frequency ofiareatelevation and incidence

of risk factors in our setting.

In addition data currently available on renal dystion is collected by high
income countries and very few studies have beemr dorSub Saharan Africa.
Therefore, local data is needed. This is becauadasle data may not be well
representative as demographics, genetic backgraxomturrent medication and

co-morbidities vary substantially.

1.3 Research question

What is the incidence and risk factors of renalfalystion in HIV positive
patients on Nevirapine based regimens attendingtmprehensive Care Clinic

at the Kenyatta National Hospital?



1.4 Objectives
1.4.1 Broad objective

To evaluate the incidence and risk factors of retyaifunction in HIV positive

patients on Nevirapine based regimens at the Kenix#tional Hospital.

1.4.2 Specific objectives

1. To determine the incidence of renal dysfunctiopatients on Nevirapine
based HAART regimens as evidenced by creatinineagts and reduced
glomerular filtration rate (GFR).

2. To identify the risk factors of renal dysfunctiom HAART patients on

Nevirapine based regimens.

1.5 Study justification

There is limited data on the impact of ART on redilease in Africa, and the
long-term nephrotoxicity of Nevirapine has not betudied in resource limited
settings in which unfavorable combinations of riglctors are common. A
number of studies have been done in the developiumtries assessing renal
dysfunction associated with TDF but few have beene in African population

as a group that have been reported to be vulnerable

Since there is no published information on the dance on chronic kidney
disease or acute kidney disease or other relatatddirs amongst patients on
NNRTIs, studies are required to systematically eat the renal toxicity
associated with NNRTIs containing regimen and pldesisk factors. The study
will provide insight on risk factors that cause akmlisease in HIV and will

contribute better to patient management.



CHAPTER TWO: LITERATURE REVIEW

2.1 Spectrum of kidney disease in HIV/AIDS infectio

Renal complications of HIV infection are numerousl are classified as direct
and indirect complications. Direct complicationsclude HIV associated
nephropathy (HIVAN), immune complex kidney diseasel acute renal failure.
Indirect renal complications are caused by oppdstin infections and

medication. Currently there is evidence of morenpnent role for drug related

adverse effects than nephropathy caused by the ¥#elf (Kundani et al 2010).

The kidney plays a major role in metabolism andretan of ARVs and this
makes it vulnerable to various types of injuriesrirsome of these agents (Hall et
al, 2009). Approximately 6% of HIV infected patiendevelop one or multiple
episodes of AKD and 15% of patients have eviderfcEKD (Campbell et al,
2009).

2.2 Classification of kidney complications

2.2.1 Acute and Chronic Kidney Disease
Acute Kidney Disease is a clinical syndrome defimsdan abrupt decrease in

GFR over days to weeks. For toxicity grading pugso$t has been defined as an
increase in serum creatinine level to values >1/BMmghat returns to baseline

values within 3 months.

Chronic Kidney Disease is defined as either evidenot kidney damage or
GFR<60 ml/min per 1.73 fithat persists for 3 months. The severity of CKD is
graded according to renal function, on the basisestimates of creatinine
clearance, calculated using the Cock-Craft Gaulaggn or MDRD equations
presented in Table 1 (Gupta et al 2005).



Table 1.1: Stages of chronic kidney diseag&upta et al., 2005)

Stage Description GFR, ml/min per
1.73nf
Kidney damage with normal or >90

increased GFR

Il Kidney damage with mildly decreaseds0-89

GFR
1l Moderately decreased GFR 30-59
\Y Severely decreased GFR 15-29
\% Kidney failure <15 (or dialysis)

2.2.2 RIFLE classification of acute kidney diseas

According to the RIFLE criteria, AKD is divide intilree grades of increasing
severity.The following three categories of incregsseverity are used; Risk,
Injury and Failure. In addition there are two otlheades of severity which are
Loss and End stage.This classification is as ptedan shown Figure 1.1.

The RIFLE classification has been validated inichh settings for predicting
patient outcome (Zhuang et al 2013). Several stutieeve shown the RIFLE
classification to be a simple, readily availablénichl tool to classify acute

kidney injury in different populations (Park et2410).



GFR criteria

Urine output

Increased creatinine x

UO < 0.5 mL/kg for

Risk 1.5 or GFR decrease 6 hr. .
>25% High
sensitivity
Ingreaéeéchreatinine UO < 0.5 mL/kg
i X < or for 12 hr.
Injury decrease > 50%
Increased
Failure creatinine x 3 or %?21%'5 cr)an/kg High specificity

GFR decrease >
75%

anuria for 12 hr.

Persistent ARF =

Loss

complete loss of renal
function > 4wk

End-stage renal disease

ESRD

Figure 1.1: RIFLE classification of drug induced kdney disease

Adopted from the Risk Factors and Outcomes of A€igbeey Injury by Park

W.Y Korean Journal of Internal Medicine 2010

2.3 Epidemiology of HAART induced renal dysfunction

Acute Kidney Disease (AKD) that develops in thetisgt of HIV infection
typically occurs with severe opportunistic infecisp rather than as a sole
consequence of direct toxicity of anti-retroviraetapy. However, antiretroviral
nephrotoxic effects accounted for 14% of late oS€D episodes, occurring
after 3months of initiating HAART. Antiretroviralherapy has also been
associated with CKD. The major drugs implicatedthis include indinavir,

atazanavir and tenofovir.



The Development of Antiretroviral therapy in Afrid®ART) trial examined
3,316 symptomatic ARV naive adults from Uganda Zmdbabwe with CD4<
200 cells who were initiated on HAART with zidovudi -lamivudine plus
tenofovir (74%); nevirapine (16%) or abacavir (9%he study concluded that
severe kidney dysfunction (GFR <30ml/min as estuaby the Cockcroft —
Gault formula) occurred only in 2.7% of patients alh regimens and kidney
disease contributed to death in a minority of pasiewhich was generally related
to concurrent disease (Kalyesubula et al, 2011).

2.4 Risk factors for drug induced renal dysfunction

Risk factors for renal dysfunction are numerous @eglend on underlying patient
characteristics as well as the drug regimen undesideration. The risk factors
for kidney disease in HIV infection include: Afritcadescent, female gender,
older age, elevated baseline creatinine conceotratow CD4 counts (<200

cells/ml), high viral load (>4000 copies/ml), lowMB, co-morbidities especially

diabetes, hypertension, hepatitis B and C infectiafe style habits such as
cigarette smoking, use of nephrotoxic drugs anddomverall antiviral treatment
duration pose as risks of the same which createiaug cycle (Campbell et al

2009; Rho & Perazella, 2007; Kalyesubula et al 2011

Diabetes mellitus and hypertension are the two rfreguent causes of CKD in
the general population. They increase the riskKb®y 10 fold and account for
71% of all ESRD cases (Winston et al 2008). AcutdnkKy Disease usually
occurs in the setting of severe (opportunisticeatibns, malignancy or liver
disease. Both AKD and CKD are associated with adedmmmunodeficiency.

Many known nephrotoxic drugs have been implicatecthe setting of HIV
infection. The drugs include aminoglycosides, anm@hcin B, cidofovir,
foscarnet; pentamidine, co-trimoxazole in high I¥sds. acyclovir, rifampicin,
sulphadiazne f-lactam antibiotics and non-steroidal anti-inflantamg drugs
(NSAIDS).



2.5 Clinical presentations of HAART related kidneydisorders

Clinically, HAART causes various kidney syndromescluding various
electrolyte and acid base disorders, AKD, lactidesis and CKD. These injuries
occur via multiple mechanisms, including direct ulap toxicity, allergic
reactions and precipitation of insoluble drug aswithin renal tubular lumens
(Kalyesubula et al 2011).

The signs and symptoms of kidney disorders inchi®aturia, flank pain with
extra renal signs such as edema and hypertensiafien® are usually
asymptomatic. Laboratory signs include elevatedmaerreatinine and abnormal

urinalysis results

2.6 Patient monitoring and screening for renal dysfnction

Kidney disease is frequent in and /or co-morbidityHIV infection affecting up

to 30% of HIV infected persons. It tends to bgngstomatic and is usually not
the primary focus of a visit to an HIV clinic. Thesence of kidney disease
should be anticipated, screening and proper irg&pon of the relationship

between serum creatinine level and GFR are recomeae(Winston et al 2008)

The HIV Epidemiology Research Study (HERS) emplekithe importance of
closely monitoring serum and urine chemistries i/ H infected patients,
especially those with risk factors for renal dysfion (Gardner et al 2003). As
per the current guidelines for ARV therapy, all Hhfected patients should be
screened for kidney disease at the time of HIV nlisgs or entry into care.
Patients with additional risk factors or exposur@e¢phrotoxic medication should
be screened annually. Individuals without risk dastmay be rescreened based

on clinical signs and symptoms.

The screening tests include dipstick urinalysis aaltulated estimate of renal
function (using the Cockroft-Gault Equation). Ifreening shows elevated
creatinine clearance (CrCl) or estimated GFR (eGE&) ml/min/1.73 m2, or

proteinuria>1+ on urine dipstick analysis consultation withpaaalist physician



is advised(Ministry of Health, 2011).The screening of kidney disease in F

infection is as presented in figur.2

HCV
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Figure 1.2 Screening of kidney disease in HIV infectio

reassess based on
ocourrence of

Adopted from the Ministry of Healthuidelines for antiretroviral therapy i

Kenya (4 editior 2011)
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The management of kidney disease is summarizedableT2.1 (Ministry of

Health Guidelines 2011).

Table 2.1 Management of kidney disease in HIV infection

Intervention

Comments

General measures

Treat dehydration promptly and
aggressively
Avoid nephrotoxic drugs

Life style measures (smoking, weigh

diet)
Treat dyslipidemia, diabetes and
hypertension

Adjust drug dosages where necessary

Refer for further evaluation patients
with

—F

Persistent proteinuria, CrCI<60,
HBC/HCYV co-infection

Start ACE inhibitors if:
a) Hypertension, and/or

b) Proteinuria

Target BP: SBP <130mm/Hg, DBP
<80 mm/Hg

ART

Start ART in ALL HIV-positive
patients with persistent proteinuria an

oedema irrespective of CD4 count

Adopted from the Ministry of Health Guidelines famtiretroviral therapy in

Kenya (4th edition 2011)
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CHAPTER THREE: METHODOLOGY

3.1 Study Design

This study design was a descriptive (right censoaeoh) hospital based
retrospective cohort study to determine the inaigdeand establish the risk
factors of renal dysfunction among HIV positiveipats on nevirapine-based.
Censoring occurred at the time of recruitment sida& was not collected after
the date of recruitment. This study was selectedesit allowed retrospective
evaluation of patient records as well as activeuigoent of the patients to

supplement the data abstracted from the files.

3.2 Study Area

This study was conducted from May to August 2014Kanhyatta National
Hospital Comprehensive Care Clinic (CCC). The hwaépis located at the
Kenya's capital city of Nairobi and is the largésiching and referral Hospital in
the country. The hospital CCC is among the fifstical units established by
government to provide specialized HIV/AIDS care arehtment services. The
CCC is one of the chronic follow-up clinics, withey 5,000 patients enrolled on
care and treatment. Usually patients visit theiclfor routine medical follow up
and medication refills. During these visits, patseare routinely monitored for
liver and renal function and their CD4 cell couMiral load testing is conducted
selectively to confirm suspected treatment failure.

The site was ideal for this study because of thverdity of patients who are
enrolled at the clinic, large number of patientsAQRIT and excellent set up with

specialized personnel and facilities.

3.3 Study Population

The target population was HIV/AIDs positive aduliales and female aged
between 18 and 55 years on any Nevirapine contaifiIAART regimen and
seen at the CCC between May and August 2014.
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3.4 Inclusion and Exclusion criteria

Patients were included into the study if they widie positive adult patients, on
nevirapine-containing regimen for at least 6 montdged between 18 and 55
years, should not have had a history of kidney adigeprior to use of anti-

retroviral drugs and willingly consented to taketpa the study.

Patients were excluded if they were on nevirapmetaining regimen for less

than 6 months, declined to give consent and agexivb&8 years or above 55

years. In the study participants below 18 yearsvesicluded because they could
not give consent and those above 55 years becaludbeolikelihood of

predisposition to nephrotoxicity.

3.5 Sample size determination

The sample size was calculated using the formutxrded by Hulley et al
(2013) for estimation of sample size of a dichotamwariable in a cohort study.
The calculated minimal sample was 138 based omafitee review of local
studies that reported an expected prevalence af dysfunction of 10% (Wools-

Kaloustian et al, 2007). The following formula wased;

N=4 Za® P (1-P) + W

Where

N is the total sample required for the study

Zo. is the standard normal deviate for a two sidé€tbr a 95% confidence levelbZ
1.96).

P is the expected prevalence of renal dysfuncfmmtiis study it is 10%)

W is the width of the confidence interval (in teesse, set at 10%)

N={4 x 1.96 x 0.1(1-0.1)} = 0.1

=138

To accommodate for expected missing files or indetepdata entries of about
20%, the calculated sample size was inflated by.Zl8refore a minimum

sample size of 166 participants was targeted.
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3.6 Sampling method and patient recruitment stratey

Participants were sampled by convenient samplinthoge Trained Pharmacy
personnel for the study were involved in participacruitment. They
administered the informed consent form and any soived matters were
resolved by the principal investigator. Patientse recruited as they collected
their drugs from the CCC pharmacy in the privacythed dispensing booths to
minimize interruption. All adult patients on NVPdmal regimens and who meet
the eligibility criteria were invited to participat The appended consent forms
(Appendix B) was administered by the Pharmacy persb Recruitment was
continued until required sample size was achiev@dt of the 300 patients
recruited, 241 met the eligibility criteria. A fi®f patients who agreed to
participate was generated and given to the Redoegsrtment for the purpose of
retrieving the patient files for data abstraction.

3.7 Data collection procedure

This was divided into 2 parts: the first part invad patient interview using a
guestionnaire; part two entailed retrospectiveessment of patient records to
abstract laboratory and clinical information, irtilug evidence of the risk factors
and clinical signs of renal dysfunction

Patient interview

Patients were taken through a brief interview it aid of a case report form.
This was done to obtain information on, self-repdrtmedication related
problems, marital status, alcohol use, use of hedval non-prescription
preparations smoking status and educational I&¥es was used to supplement
information obtained from patient medical recortise data collection form that
was used is attached (Appendix C).

Abstracting patient files

During the patient interview, the patient file nuenlivas noted. This file number
was given to the Records Department who were askedtrieve the medical
records. All notes and abstraction were done in rdeords office and files

returned immediately.
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The medical files of recruited patients were regg and the following
information abstracted: socio demographic charesties; medical and
medication history; laboratory values which inclddeeatinine levels, baseline
CD4 count; history of pre-existing kidney diseas@y adverse drug event;
history of hypertension and diabetes and documentkaical signs of

nephrotoxicity. The data collection form is appesh@&ppendix D ).

3.8 Case Definition

The following approaches were used to access trsepce of renal dysfunction
a.) Simple elevation of measured serum creatinine ugicgt off value of
120pg/l which is the upper limit of the normal iNK-CCC
b.) Second approach was based on the four variableficaidin of diet in
renal disease(MDRD) equation for the classificatodrchronic kidney
disease(CKD).This classification was based on wagieen in literature
(Gupta et al 2005).

GFR (ml/min/1.73n’=186*serum creatinine (mg/dl)****age (years)
0-20%0 742(if female)*1.212(if black)

Where the serum creatinine was in mg/dl and theiage years. If the
serum creatinine was in micromole /L, it was didd® 88.4 to convert it
to mg/dl.

An eGFR cut off value of <50ml/min/1.78mvas used to dichotomize
patients into renal insufficiency and relativelymal renal function. This
has been obtained in studies done both locally (®veskenya study)
(Wools-Kaloustian et al 2007) and internationalljhe <50ml/min
threshold is usually used for dose adjustment instmguidelines
(Cockcroft et al 1999).
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3.9 Variables and outcomes

The main outcome of interest was developing reryafwhction as defined in
section 3.8. The covariates that were consideratiandentification of the key
risk factors for renal dysfunction included patidemographics, baseline tests,
co-morbidities (diabetes and hypertension),drugkerta (especially known
nephrotoxic drugs) and ART regimen. Confoundershim study were, use of
other nephrotoxic drugs, low BMI, low CD4 cell cayr200) and age above 40

years

3.10 Quality Assurance

A pretest study was done before initiating datdectibn and the findings were
used to improve and modify the design of the datiection tools. Using the data
collection tools in Appendices C and D, data wdtected from 20 patients who
were selected randomly. Significant shortcomingthendesign of the tools were
noted. Adjustments were made to the tools so adin@nate any ambiguities,

improve clarity and the quality of data collected.

All parties involved received training on the studlyis included the data clerks
and research assistant. All data entries were dociiécked against the source
document by the investigator. The raw data gengrdtging the course of the
study and the final report was subjected to inspecand quality audit for

conformity to set protocols by the investigator.

3.11 Data Management

Confidentiality was maintained by not recording gagients name and number in
the data collection forms. Each study participaas allocated a unique identifier
number that was used throughout the study. Allréive data collected was filed
and kept under lock and key by the researcher.ddt& identifying each study
participant by name was kept confidential and wasessible only to the

principal investigator.
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All data generated during the study was directigrd in the raw data recording
forms (Appendices C and D). All the data was exauhifor any inconsistencies
and any errors noted and duly corrected. The patidies were revisited for
verification of any missing information. The dataswentered on an excel spread
sheet and later copied into the STATA version 1ie @lata was cleaned and any
changes made to the original copy were recordeduracy of the data entry was
checked randomly by sampling at least 30 case; fdatsa on these files was
compared with the hard copies and data enteredhetepread sheet.

All the data and documents were backed up at tdeoéeach day in a CD and
flash disc, a second copy was stored by the swgms/under lock and key. This
was done regularly to avoid loss or tampering. thié data was password

protected

3.12 Statistical Analysis.

Data collected was coded and entered into an eskmadt. It was analyzed using
STATA intercooled version 10. Descriptive data ge&l was carried out on all
variables. The Shapiro wilk test was used to datexrwhich continuous variable
conformed to normal distribution. For those contins! variables that were not

normally distributed, the median and interquartiege (IQR) was reported.

For all categorical variables the proportionate parson and the 95%
confidence intervals (95% C.I) was reported. Peardo square test was done to

compare the distribution of various variables viftb major outcome of interest.

The key risk factors for development of renal dystion were determined using
ordered regression modelingll variables with a P-value lower than 0.20 at
bivariable analysis were entered into a multivariatodel (if clinically meaningful)
use forward stepwise selection method. Since samahles are not significant on
bivariable analysis while in reality, they becomigngicant om multivariable
analysis a less stringent cut-off of p-value<o0.2 was used to select variables to
include in the multivariable model. All analyses revegperformed using STATA
version 10 (StataCorp 4905 Lakeway Drive Collegsi&b, Texas 77845 USAlor

multi-variable analysis P values less 0.05 weresittmned statistically significant
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3.13 Ethical Considerations

Ethical approval for this study was sought from KNIdN Ethics and Research
Committee (Ref; P92/02/2014). Written informed camtswas obtained from the
patients. Potential participants were informed aktbe study through an oral
presentation regarding the purpose, procedure tabed out, potential hazards
and rights of the participant. They were requitednderstand and sign a consent
form summarizing the discussion prior to admissiothe study (Appendix A). A
copy of the informed consent was given to participaand a second copy was

retained by the principal investigator.

There were no direct benefits to the patients whibsg were used in the study
neither were there any risks involved in carrying the study. However, the
findings were communicated to the KNH- CCC to cimtie to improving of the

guality of services offered there.

Participants were informed that they are free tpebyut from the study at any
time without stating a reason. Details of withdrhefgparticipants who withdrew
were recorded and reported. Every effort was madwbtain a complete follow-

up for any withdrawal.

Confidentiality of patient records was assureddaawing the patient files in the
pharmacy department and storing the files were ulog& and key when not in
use. The abstracted information was stored in passprotected computer files
to restrict access. Patient names were not includ#éte data collection tool and
patients were assigned patient numbers in plabesyital identification

numbers. The data extracted was stored securely.
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CHAPTER 4: RESULTS

4.1 Study Cohort

Three hundred patients were assessed for eligilaifitl 241 patients were finally
included in the study as they met the inclusioteda. Out of the 300 patients 30
patients did not meet the inclusion criteria,12igydt files had missing data,9
patient files did not have their baseline labonatogcords and 8 patient files
could not be traced at the time of the study. Tihal fstudy cohort had 241
patients. Figure 4.1 presents the consort diagoarthné cohort.

300 patients interviewed at CCC pharmacy

59 patients were excluded
30 patients did not meet
inclusion criteria

12 patient files had missing
data

9 patient files did not have
baseline laboratory records
8 patient files could not be
tracec

\4

v
241 patient files were analyzed

Figure 4.1 Consort diagram for the patient recruitment strategy

4.2 Baseline characteristics of the study participas

The baseline characteristics of the 241 patientduded in the study are
summarized in Table 4.1.Most of the patients [1856.§%)] were females. The
median age was 39 years (IQR 35-44). Nearly hdl6(48.1%)] were more than
forty years old. The median body weight at baselas 63.4kg (range 52-70kg).
More than half [147(61%)] weighed less than 65kgvedty two (29.9%)

participants took alcohol occasionally (less thaicé a month) whereas two
participants (0.8%) took alcohol regularly. Fivel®) patients were smokers.
The duration of follow up for most of the patiemsms 5 years. The median
duration of follow up for the entire cohort was 3 years (range 3.34-6.6). Most

(68.5%) patients had attained primary and secongldugation.
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Table 4.1 Demographic and Clinical characteristics of the widy cohort

Variables Median [IQR] or n (%)
Sex

Male 56 (23.2)
Female 185 (76.8)
Age at diagnosis (years) 39 [35,44]
Weight at diagnosis (kg) 62 [56,70]
Age

<40 125 (51.9)
>40 116 (48.1)
Weight (kg)

<65 147 (61)
>65 94 (39)
Height (cm) 162 [158,168]
Marital status

Married 155 (64.3)
Single 57 (23.7)
Divorced 4 (1.7)
Widowed 24 (10.0)
Separated 1(0.4)
Education

Primary 48 (19.9)
Secondary 117 (48.6)
Diploma 57 (23.7)
Degree 19 (7.9)
Employment status

Unemployed 18 (7.5)
Employed 108 (44.8)
Self-employed 115 (47.7)
Alcohol use

Never 167 (69.3)
Occasionally 72 (29.9)
Regularly 2(0.8)
Smoking

No 236 (97.9)
Yes 5(2.1)
CD4 cell count x16/L 206[127-270]
<200 158 (65.6)
>200 68 (28.2)
Missing values 15 (6.2)
BMI at initiation of HAART 23.38[21.34-25.95]
<18.5 15 (6.2)
>18.5 226 (98.3)
Concurrent iliness

None 182 (75.5)
Hypertension 36 (14.9)
Diabetes 3(1.2)
PUD 4(1.7)
Asthma 3(1.2)
Chronic pain 5(2.1)
Other conditions 8 (3.6)
Regimens at initiation of HAART

TDF, 3TC, NVP 71 (29.5)
AZT, 3TC, NVP 78 (32.4)
D4T, 3TC, NVP 85 (35.3)
D4T, 3TC, EFV 1(0.4)
AZT, 3TC, EFV 3(1.2)

Abbreviations: ART, antiretroviral therapy; BMI, p mass index, calculated as the weight in kilograliwided by the
square of height in meters; IQR, interquartilegarPUD-peptic ulcer disease, URTI-upper respiyatract infection
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At the initiation of treatment 158 (65.6%) patiehisd a CD4 cell count of less
than 200cells/mrh Fifteen (6.2%) had a body mass index (BMI) ofobel
18.5kg/m? Ten (4.2%) participants had an elevated serumtiniea (above
12Qumol/l). The median serum creatinine level was 8348)umol/l.

The prevalence of most co-morbidities in the subjeeas less than 24.7%.The
most prevalent conditions were hypertension (14.88@) diabetes (1.2%). Most
of the patients [203 (84.2%)] were not taking caonttant medications. Five

patients (2.1%) took analgesics, 5 others took lsnpgnts and 6 patients were on

an antihistamine.

4.3 Antiretroviral treatment regimens used by partcipants

Two hundred and thirty four (97%) patients hadrbséarted on Nevirapine

based regimens, the other seven (3%) were init@teefavirenz based regimens.
Those previously on efavirenz based regimens had be&itched to a Nevirapine
based regimen at the time of the recruitment ih® study. The most widely
regimen patients were initiated on was compromisedtavudine, lamivudine

and Nevirapine [85(35.3%)].

Of the 241 patients in the study cohort, ninety padients experienced regimen
switches in the course of their therapy. Most & gatients 70 (29.0%) were
switched from D4T/3TC/NVP to TDF/3TC/NVP. The mastmmon reason for

regimen switch was development of an adverse deagtion, such as skin rash
and a change in the treatment guidelines. The tgbeggimens at treatment

initiation and at the time of study for the studtipnts are presented in Table 4.2
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Table 4.2HAART regimens at treatment initiation and time of the stud

Regimen at Regimen at time of study Patient (%)
initiation

Patents who did not switch regimens

DAT/3TC/NVP DAT/3TC/NVP 10 (4.1)
AZT/3TC/NVP AZT/3TC/NVP 72 (29.8)
TDF/3TC/NVP TDF/3TC/NVP 68 (28.0)
Subtotal 150 (62.0)
Patients who switched regimens

TDF/3TC/NVP AZT/3TC/NVP 3(1.2)
AZT/3TC/NVP TDF/3TC/NVP 6 (2.5)
AZT/3TCINVP ABC/3TC/NVP 1(0.4)
DAT/3TC/NVP TDF/3TC/NVP 70 (29.1)
DAT/3TC/NVP AZT/3TC/NVP 5(2.1)
DAT/3TC/IERV TDF/3TC/NVP 1(0.4)
AZT/3TC/IEFV AZT/3TCINVP 3(1.2)
TDF/3TC/EFV TDF/3TC/NVP 3(1.2)
Subtotal 92 (38.0)

TDF: Tenofovir; 3TC: Lamivudine; NVP: Nevirapine; A ZT: Zidovudine;
DAT: Stavudine; ABC: Abacavir; EFV: Efavirenz.

4.4 Renal function at initiation of therapy

Based on the renal function twenty patients (2@ ot have their baseline
creatinine levels recorded and with reference ¢éoeBFR calculation in addition
two patients did not have their age recorded makiegnmissing values on eGFR

to be twenty two (22).

For the 221 patients with complete data, 211 ptiéBir.6%) had normal serum
creatinine levels<{ 120 up/dl). Ten patients (4.2%) had elevated basalerum
creatinine values (>120 up/dl). The median serusatanine was 80 (IQR 66-92)
ug/dl.

The estimated GFR was calculated using the MDRIn@iket which is used to
measure the severity of CKD. The cut off was set%Aml/min/1.73rA. Five
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(2.1%) of the 219 patients with complete data haak insufficiency (eGFR
<50ml/min).

A summary of the baseline renal parameters is pteden Table 4.3

Table 4.3 Baseline renal function of the study participants

Renal Parameter Median [IQR] or n (%)
Serum Creatinine (absolute)(ug/dl) 80[66-92]

<120 211 (87.6)

>120 10 (4.2)

Missing values 20 (8.3)

Estimated GFR (ml/min/1.73nf) 101.67[80.72-120.19]
eGFR>50 214(88.8)

eGFR<50 5(2.1)

Missing values 22(9.1)

4.5 Severity of Renal dysfunction at baseline.

The criteria which used to classify the severityremal disease, was the four
variable modification of diet in renal disease (MDRlassification. It was noted
that in most publications the cut off for chronidrkey disease (CKD) using the
MDRD classification has been set at <60ml/min/1.73feters et al 2008).
When this cut off was applied in this study 70%lef patients would have been
classified as having mild renal disease, with 14%viflng moderate to
compromised renal function. As this was seemed gexaded a conservative cut
off of <50ml/min/1.73mM was selected which captured 10(4.6%) patients as
having renal dysfunction.

Based on the MDRD criteria, 139 patients (63.5%)eMound to have normal

renal function; 70 (32.0%) were had borderline retiaease; 10 (4.6%) had

moderate renal function. This is summarized in Fegui2
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M Normal(>90) * wMild(60-89) O Moderate(30-59)

Figure 4.2Classification of renal dysfunction using the MDRDxcriteria at
baseline (Gupta et al, 200!

4.6 Prevalence and incidence of renal disease in studghort.

The prevalence of renal dise at baselinan our study cohort was 6.3% (9%
C.l, 3.209.44), it will be noted that five patients alreadgd renal disease
baseline. Out of the 241 patients 22 patients hadbaseline serum creatini
readings hence their eGFR could not be calculdtecttorethis may not be th
true prevalence fi this cohort. In this studgohort 10 patients who had norn
renal function at baseline developed renal disgageincidence was 4.3% (9=
C.1 1.68-6.94).

4.7 Changes in estimated GFR with tim

In order to examine the trend in changesestimated GFR with timelowess
plots weregenerate using Stata version 10. A lowess pba summary measu
of the weighted median of a ies of estimted GFR readings. The gr: for the
patients who had irmal estimated GFR at baselisgresente in Figure 3.3.
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Estimated glomerular filtration rate (mI/min/1.73m2)

Renal function showed initial improvement, followedy almost linear
deterioration with time. Renal function declined d&yout 10 units from 104 to

94ml/min, over an 8 year period.

Duration of 15:‘}"|E~rs||::|3..r {(years)

Figure 4.3: The Lowess graph of patients whose eGFR was normait

baseline

Figure 4.4 represents the lowess plot for patierte had compromised renal
function at baseline. In this the patients, inibatof HAART caused a steep
improvement in estimated GFR within the first yeaf initiation. This
improvement plateaued and after the fourth yedreatment there was a decline
in estimated GFR.
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Figure 4.4 The Lowess graph of median changes in eGFR in pants whose

baseline eGFR was less than 50ml/min/1.732m

4.8 Comparison of baseline characteristics of patmts with and without renal
disease

The baseline characteristics of patients with anthoumt renal disease were
compared and summarized in Table 4.4. Complete wat available for 219
patients.

On comparison of the distribution of the variabéesoss those who developed
renal disease and those who did not there wadististly significant difference
for the following: age at ART initiation, alcohobresumption, baseline serum
creatinine levels, and the CKD severity based erGRR (p=<0.01).

Though there were no statistically significant eliffnces across arms for sex
(p=0.76), more females than males developed reisgase. Twelve (6.6%)
female patients showed signs of renal disease cauiga the male who were
only 3 (5.5%). Four patients (3.3%) less than fgegrs developed renal disease.
Those more than 40 years were 11(9.6%). This shaacage was a significant
factor (p=0.04). The fifteen patients who had BMbwae 18.5kg/h developed

renal disease
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Table 4.4 Comparison of the baseline characteristics by theatus of renal
function

Predictor variable NO RENAL DISEASE (%) RENAL DISEASE (%) P
(eGFR>50ml/min/1.73mM)  (eGFR<50ml/min/1.73m)  value®

Age at ART initiation (years)

<40 118 (96.7) 4 (3.3)
> 40 104 (90.4) 11 (9.6) 0.04
Weight (kg)
<65 136 (93.8) 9 (6.2)
>65 86 (93.5) 6 (6.5) 0.92
Sex
Female 170 (93.4) 12 (6.6)
Males 52 (94.5) 3(5.5) 0.76
Alcohol use
Never 158 (95.8) 7 (4.2)
Occasionally 64 (90.1) 7 (10.9)
Regularly 0 (0) 1 (100.0) <0.01
Smoking
Non 217 (93.5) 15 (6.5)
Yes 5(100.0) 0(0) 0.56
Regimen at ART initiation
TDF,3TC,NVP 66 (94.3) 4 (5.7)
AZT, 3TC, NVP 74 (96.0) 3(4.0)
DAT, 3TC, NVP 77 (91.7) 7 (8.3)
DAT, 3TC, EFV 1 (100.0) 0 (0)
AZT, 3TC, EFV 2 (66.7) 1(33.3)
TDF, 3TC, EFV 2 (100.0) 0(0) 0.38
Concurrent ilinesses
None 168 (93.9) 11 (6.1)
Hypertension 32 (91.4) 3(8.6)
Diabetes 2 (66.7) 1(33.3)
PUD 4 (100.0) 0(0) 0.87
Asthma 3(100.0) 0(0)
Chronic pain 5 (100.0) 0 (0)
Depression 1(100.0) 0 (0)
URTI 1 (100.0) 0 (0)
Anemia 1 (100.0) 0 (0)
Other ilinesses 7 (100.0) 0 (0)
Body mass indexkg/m2)
<185 15 (100.0) 0(0)
>18.5 207 (93.2) 15 (6.8) 0.30
Serum Creatinine (absolute}
<120 201 (95.7) 9 (4.3)
>120 4 (40.0) 6 (60.0) <0.01
CKD
Severity(eGFR<50ml/miny 135 (97.1) 4 (2.9)
Stage 1 (hormal) 66 (94.3) 4 (5.7) <0.01
Stage 2 (mild) 3 (30.0) 7 (70.0)

Stage 3 (moderate)
CD4 cell countx16/L"
<200 144 (92.9) 11 (7.1)
>200 63 (94.0) 4 (6.0) 0.76

a. . L o L -
Chi square measure of association was used tosasdexther there was significant association betwbenvarious

predictor variables and the renal disease staiivgenty patients did not have baseline serum crieativalues and CD4

cell count valuesSignificant P-values are inold
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The only patient who reported regular alcohol comstion developed renal
disease. Seven out of 158 patients (4.2%) of tiadsedid not consume alcohol
developed renal disease as opposed to 7 out d.8%] who occasionally took
alcohol. Therefore the occasional alcohol consurnptvas associated with in a

higher incidence of renal disease (p<0.01).

The patients who developed renal disease and hselif&a serum creatinine
levels below 120 were 9 (4.3%); those with morentha0 were 6 (60%). Serum
creatinine levels above 120 was statistically digamnt (p<0.01). Therefore
baseline serum creatinine levels can be used @&y tool to rule out risk of
developing renal disease. The baseline CD4 celhtcoli<200cells/mmwas not

a statistically significant predictor (p=0.76) diepthe fact that it is a

documented risk factor.

With reference to the HAART regimen at initiatioh therapy, it was notable
that 7 patients (8.3%) on D4T, 3TC and NVP, devetbpenal disease. Patients
who were initiated on stavudine based regimens thadhighest rate of renal
impairment (8.3%), this was followed by patients twmofovir (5.7%) and
patients initiated on zidovudine had the lowes(40%). One out of the three
patients who were initiated on AZT/3TC/EFV develdpenal disease but it was
not possible to determine whether this was clihycaignificant because of the
small number of patients. However there was nassilly significance in the
distribution of renal dysfunction across the regmn=0.38).

Having concurrent illnesses was not a statisticsiliynificant predictor (p=0.8).
Out of the 32 patients who were hypertensive, thatents (8.6%) developed
renal disease and one patient (33.3%) who had téslsso developed renal

disease
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4.9 Multivariable analysis- Risk factors for nephrdoxicity in with normal
baseline function

Ordered Logistic Regression was done to identifjiabdes predictive of the
severity of nephrotoxicity. Bivariable and multiietsle analyses were conducted

and the results are presented in Table 4.5.

Table 4.5Risk factors for renal disease in patients with namal baseline
renal function

Variable Crude OR (95% P- Adjusted OR P-
Cl) value* (95% CI) value*

Age at diagnosis(years) 1.005(1.004-1.008) 0.03 1.004 (1.10-1.47)  0.03
Current age(years) 1.11 (1.06-1.17) <0.01 1.09(1.05-1.15) <0.01
Initial weight(kg) 0.99 (0.97-1.01) 0.28 -
Height (cm) 0.60 (0.02-27.33) 0.80 -
Sex 0.61 (0.31-1.20) 0.15 0.48 (0.24-1.04) 0.04
Marital status 1.25 (0.94-1.66) 0.13 -
Education 1.05 (0.75-1.47) 0.77 -
Smoking 5.43 (0.09 -3.36) 0.52 -
Alcohol 1.58 (0.89-2.83) 0.12 1.84(1.01-3.29)  0.04
Concurrent illnesses

Hypertension 2.09 (0.91-4.82) 0.08 -

Diabetes 5.15 (0.54-49.50) 0.16 -

Other conditions 16.57(1.74-158.2) 0.02 -
Concurrent
medications
Calcium channel 5.98 (1.04-33.99) 0.05 4.27 (0.69-26.29) 0.12
blocker

Insulin 52.03(0.83-3264.9) 0.06 36.39(0.58-2266.5) 0.08
Initial BMI 0.96 (0.90-1.03) 0.25 -
CD4 count at baseline  0.99 (0.99-1.00) 0.20 0.99 (0.99-1.00) 0.5
Duration before 0.81 (0.33-3.73) 0.14 0.57 (0.38-1.18) <0.01
switching regimens
Duration of therapy 1.29 (0.62-1.07) <0.01 1.35(1.07-1.69) 0.01
Regimen at initiation 1.01 (0.85-1.47) 0.44 -
Regimen switched to 1.04 (0.39-2.76) 0.97 -
Switched regimen 2.31 (1.26-4.26) <0.01 1.46(0.74-2.95)  0.27

*Significant P-values are ibold

On bivariable analysis the most important prexdtictariables which had p
values less than 0.2 included alcoholism, sex, talastatus, concurrent illness,
switched regimen, use of a calcium channel bloatkeretic and insulin, baseline
CD4 cell count, age, duration switched, durationtherapy, age at diagnosis and

the current age.
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After adjusting for confounders in the multivariablnalysis, five predictor
variables were found to be significantly associatgth kidney dysfunction.

These were: alcoholism, patient sex, current agebént, duration of therapy up
to the point of switching regimens and age at diggn

All variables with a p-value ok 0.20 at bivariate analysis were included in
multiple analysis models, if clinically meaningfuMost of the variables
identified as key risk factors on bivariable analysvere also identified as

predictor variables for severity of renal dysfuaoati

Intensity of alcohol use and age increased thergewe renal diseaseThose
who frequently used alcohol had a 1.8-fold risldefeloping more severe renal
disease compared to non-users (Adjusted OR: 18% @I: 1.03-3.29), p =
0.04). For every one year increase in patient tge probability of developing
renal disease increased by 10% (adjusted OR: 3%,®I: 1.05-1.15), p < 0.01.

Sex was not statistically significant of severitly renal disease on bivariable
analysis but became significant on multivariablalgsis. This was reflected by
the fact that more females had renal disease. Male 52% less likely to
develop nephrotoxicity compared to females (adfu€dR: 0.48, 95% CI. 0.24-
1.04), p = 0.04).

The duration of therapy was identified as a key fector in this cohort. The
patients who had been on therapy for long werdith&s more likely to develop
renal disease (OR 1.29, 95% C.I: 0.62-1.07).

CD4 cell count at baseline was not a statisticalgnificant predictor of renal
disease in this study cohort. Nonetheless in thepewative analysis more
patients with CD4 count of less than 200 cells/eVvaloped renal disease. The
one patient put on insulin had more severe rersgadie. There were two patients
on a calcium channel blocker (CCB) and a diurdtics indicated that they had
hypertension. Patients with diabetes and hypedensiad a greater risk of
developing more severe renal disease due to negthyoassociated with these
conditions. However the presence of diabetes/hgpsitn was not statistically
significant in this cohort; although this could kaveen due to the small sample

size.
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CHAPTER 5: DISCUSSION

Renal disease before start of HAART therapy iseqgadmmon in HIV infected
patients. Although Sub-Saharan Africa has over @%he world’'s HIV/AID’s
burden, there is limited data in the region on H&lated kidney disease, with
most of the available data coming from the devedopeuntries (Banda et al.,
2010). As HIV treatment programs scale up in tegion data on the incidence,
prevalence and risk factors of kidney disease apessary in order to prioritize

resources and ensure patient safety.

Extensive literature searches on the incidenceeghrotoxicity in patients on

NVP based regimens revealed there have never leeechsstudies that may have
been done but if any they have not been publisbedate. Therefore to our

knowledge this study constitutes the first retrasipe cohort study on the same.
Most previous studies tended to focus exclusivelytenofovir based regimens
(Gallant et al 2005, Izzedine et al 2005, Fux CAakeR007, Sorli et al 2008,

Hoberg et al, 2009)

The prevalence of renal disease among HIV infeptnts has been reported to
be between 2 to 10%. The prevalence is about 3rbgaiients of black origin
(Gardener et al 2003). The prevalence of renaluhygsion at baseline in this
cohort which included all patients regardless ddiae eGFR was 6.3% (95%
C.l1 3.20-9.44). This implied that at treatmentiatibn about 6 out of every 100
patients require dose adjustments for nucleosiddogunes like stavudine and
lamivudine. This prevalence was much higher thaat teported from a U.S
cross-sectional study (3%) (Crum-Cian flone et@%® Similarly a prospective
cross-sectional study in Western Kenya reportedexgbence of (4.8%). The
prevalence in this study was much higher than téported in Western Kenya
and that could be explained by the fact that while MDRD formula for
calculating eGFR was used in this study, the Wadtenyan cohort made use of

the Cockcroft-Gault formula (Wools-Kaloustian et2007)
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An observational analysis of HIV patients on HAARferapy in Uganda
estimated the prevalence of renal dysfunction W% PPeters et al 2008). The
findings of the current study are therefore mucheothan the findings of the
Ugandan study.

The incidence of renal dysfunction was 4.3% (95%1(58-6.94). These results
compared well with a retrospective cohort analggisilV-infected patients that

was done in France on a large cohort of sevenewrder centers and they found
an incidence of 4.7%. (Flandre et al 2011). Thenéhmestudy included patients on

all regimen types.

Serum creatinine level can be used as a crude meeaktenal disease in routine
practice. In this study cohort the number of pasemho developed renal disease
on starting HAART with baseline elevated serum tingze levels (above
120pg/l) were 6. This was statistically significamt bivariable analysis (p<0.01).
The clinical implications are that patients witlevdted serum creatinine should

be followed keenly for worsening of renal disease.

Out of the 241 patients enrolled in the study 22ep# did not have their
baseline serum creatinine readings. This is a poactice as it limits the early

intervention in routine practice. This is againgidglines and standards of care.

It is also important to remember that many patievitt HIV may present with
muscle wasting while receiving HAART, which can Ewserum creatinine
concentration and falsely support the presence aimal kidney function.
Conversely, with HAART therapy patients may gainigh€ and creatinine may
increase without renal injury (Kalyesubula & Pefaze2011). Thus the findings
of this study should be interpreted with cautiommnitheless changes in body
weight may not have interfered with the calculattéreGFR because the MDRD

formula adjusts for body surface area.

A Zambian cohort study showed that the mean crieatinppeared to decrease
over time in patients initiated on HAART (Mwango at 2010). In this study

eGFR decreased with time. This could be attribtweabormal age related decline
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in renal function. It is probable that the ratedetline of renal function is higher
in patients on HAART compared to normal populatioiiswas noted that
estimated GFR declines with time. In this studyarolthe decline was observed
between the second and eighth year. It agreesoiligr studies because of the
age effect. A Swiss cohort has reported a redudaiothe estimated GFR with

prolonged ART exposure (Flandre et al 2011).

Risk factors for nephrotoxicity are numerous angeshel on underlying patient
characteristics as well as the drug regimen undesideration. A number of
observational studies have documented TDF-assdcraphrotoxicity (Gallant
et al 2005, Izzedine et al 2005, Fux et al 2007t Saral 2008, Hoberg et al,
2009) In this study we sought to find out if othRV agents other than TDF
could be causing nephrotoxicity and the possiblgk rfactors for this

nephrotoxicity.

This study identified a variety of risk factors whiincluded age above 40 years,
regular consumption of alcohol, female gender, @s®lof concurrent medication
and duration of therapy. Though not statisticaligngicant on multivariable
analysis the patients with low CD4 cell count, aament illnesses (hypertension
and diabetes) and patients initiated on stavudased regimens were also at risk
of developing renal disease. This agrees with ti@mk traditional risk factors
and studies that have been done both locally amernationally (Wools-
Kaloustian et al, 2007, Kamga et al 2010, Petdrad 2008).

Age is a known and well documented traditional festtor for renal disease. The
median age in the study population was 39 yearsiwivas consistent with the
situation in Sub—Saharan Africa where the conditgoreported to affect mainly
the young adults aged between 20-50 years of ageKeér, S 2009). Renal
function has been found to decline with age atte raf 1% decline per year

beginning at % decade of life (Stevens et al 2006).

Alcohol consumption was a significant predictortire development of renal
disease (adjusted OR 1.84 95% C.I (1.01-3.29) ph0.tensity of alcohol

consumption has not been reported as a predict@nal disease in HIV patients
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on HAART. This is the first study to report alcohae as a risk factor. However
caution is needed in interpreting this observasisthe sample size for those who

reported taking alcohol was small.

In this study cohort of 241 patients, the femalesen 85 (76.8%). Furthermore,
more females developed renal disease (adjustedO@&R (95% C.I 0.24-1.04).
This gender distribution compares well with the NOX3P estimates that there are
more infected women in Kenya (Ministry of Health|D& Kenya Trends

Intervention and Impact 2005 2dition).

Duration of therapy was a seen as a risk factord®reloping renal disease
(adjusted O.R 1.35(95% C.I 1.07-1.69 (p=0.01)).sTbould be attributed to
cumulative effects of drug toxicity. The eliminati@of ARVs is primarily renal

hence the higher nephrotoxicity potential.

Patients with advanced HIV disease at baselineated by low CD4 cell counts
are at a risk of developing renal disease suchle&MN (Winston et al 1999 In
our study, a CD4 count below 200cells was not aatsgt with renal dysfunction
(p=0.212). A similar result was found in a Cameraohort (Kamga et al 2010).
In other studies, a low CD4 count was a predictoepal dysfunctionThe small
sample size may as well explain the differenceunabservation. Nonetheless in
the comparative descriptive analysis in our cohwte patients with CD4 count

below 200 cells developed renal disease.

Hypertension and diabetes have are significanbfadbr development of renal
dysfunction. (Banda et al 2010). In these studyocoi3 patients with
hypertension and one patient with diabetes devdlopeal dysfunction although
it was not statistically significant. This could b#ributed to the small sample
size and the fewer number of patients with comatiegl Conversely, HAART
may increase the risk of hypertension, diabeteditoseland other metabolic

complications creating a vicious cycle (Kalyesub&lBerazella, 2011).
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It was noted that patients who initially were ostavudine based regimen were at
higher risk of renal disease though this was ratistically significant p=0.44 on

bivariable analysis.

STUDY LIMITATIONS

The gold standard measurement of eGFR for practeEasons, instead the
MDRD evaluation of GFR was used. This is becauskag been previously
shown to have a level of precision and accuracficgeriit for clinical decision
making (Flandre et al 20).1

This being partially retrospective cohort studyrelied heavily on pre-recorded
information which may have been incomplete anddoeate. In this study we
had missing data for about 30 patients and thisiaed the sample size. The
information obtained from the records could notuegified. The results may
have been affected by unmeasured confounding éespittrolling for the same

by Ordered Logistic regression modelling.

Objective measures of efficacy of antiretroviratrdpy such as viral load counts
a known risk factor for CKD could not be obtained majority of the patients
since it is not routinely done on all the patientherefore the analysis of this

important clinical indicator could not be conducted
Data on proteinuria, other urinary markers, serunosphate level, biopsy

findings and family history of renal disease weo¢ available in the patient files

as they are not routinely monitored.
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CHAPTER SIX: CONCLUSION and RECOMMENDATIONS

6.1 Conclusion

Renal dysfunction might occur in HIV patients orvingpine based regimens
evidenced by the fact that prevalence of renaluhdfon in this study cohort
was high at 6.3% as well as incidence at 4.3%.

The risk factors identified in this study includgeaat diagnosis, alcohol
consumption, duration of therapy and the femaledgenThe elevated serum
creatinine levels and reduced eGFR at baseline iseya indicator in the

management of renal disease.

6.2 Recommendation

Based on the findings we recommend that routineRe@G&iculations be done at
each clinical visit. Dose adjustments need to heedoutinely done for patients
with renal dysfunction. Patients who take alcolaidd be keenly followed and

dose adjustment be done as necessary.

Early detection and vigilant monitoring of risk fars, systematic screening for
chronic causes of CKD, and appropriate referralkidney disease management
should be advocated for improved patient care.

A larger study comparing the contribution of ottiNMRTIs to renal dysfunction

is recommended.
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and approved your above proposal. The approval periods are 8% May 2014 to 7™ May 2015.

This approval is subject to compliance with the following requirements:
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b)
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d)

e)
f)
a)

Only approved documents (informed consents, study instruments, advertising materials efc) will be used.
All changes (amendments, deviations, violations etc) are submitted for review and approval by KNH/UoMN
ERC before implementation.

Death and life threatening problems and severe adverse events (SAEs) or unexpected adverse events
whether related or unrelated to the study must be reported to the KNH/UoN ERC within 72 hours of
notification,

Any changée., anticipated or otherwise that may increase the risks or affect safety or welfare of study
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For more details consult the KNH/UoN ERC website www.uonbi.ac.ke/activities/KNHUoN.
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APPENDIX B: Volunteer information and consent form

INTRODUCTION
All classes of antiretroviral drugs can cause vagyilegrees of abnormalities in
laboratory tests. Patients on ART should be moadtoclosely for drug
intolerance and side effects. In this study | ameasing the risk factors for
nephrotoxicity as you continue taking antiretroviterapy.
Permission is requested from you to enroll in thisdical research study. This
consent gives information about the study. Oncewmderstand and agree to take
part, | will request you to sign your name on taism. You need to understand
the following general principles.

i. Your agreement to participate in this study is wduy

ii. You may withdraw from the study at any time withoeicessarily giving

a reason for your withdrawal
iii. Refusal to participate in the research will noeeffthe treatment that is

being given in the hospital

Purpose of the study

The primary objective of this study is to determthe patterns and levels of
serum creatinine during ARV therapy and establtstirtassociation with the
clinical signs of nephrotoxicity among HIV patientsing Nevirapine containing
regimen. The second objective is to determineidikefactors of nephrotoxicity.

Procedures to be followed
With your permission | will go through your medicaécords to obtain

information on Laboratory investigations which hayeen conducted since you
were initiated on ART. | will also check whetheruybave suffered any bad
reactions to drugs suggestive of kidney disease.
Selection criteria
You will be selected to take part in this studyatt meet the following criteria:

a) You are an adult above 18 years.

b) You must have been started on a Nevirapine basetl Bé&tween
January 2009 and December 2012.
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C) You must have attending the Comprehensive CarecCiinKHN for
at least one year.

d) You must have agreed to take part in the study.
Risks or/and discomfort.
There will be no risks involved in this study touyo
Benefits
The study may be of benefit to you and other HIYguds in that it will be used
to enhance detection of early warning signs of n@plxicity. It may also inform
policy makers on the need to review guideline omotatory monitoring of
toxicity.
Assurance on confidentiality
All information obtained from your file will be kégonfidential and used for the
purpose of this study only. Your name will not ts&d during data handling or in
any resulting publications, codes will be usedeadt Your medical records will
be kept under lock and key and information will decessible to authorized
persons only.

Contacts
For any further information about this study youyntantact me, my academic
department or the Kenyatta National Hospital/Ursugrof Nairobi Ethics and

research Committee using the contacts providedibelo

Margaret OmuronjiAmbetsa,

Department of Pharmacology and Pharmacognosy
School of Pharmacy,

University of Nairobi

P.O Box 19676- 00202 Nairobi. Tel: 0724-725759

Supervisor;

Dr. Faith ApolotOkalebo,

Department of Pharmacology and Pharmacognosy
School of Pharmacy

University of Nairobi

P.O Box 19676- 00202 Nairobi. Tel: 0737-434204
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The secretary, Prof.Chindia,

The Kenyatta National Hospital/University of NairoResearch and Ethics
Committee,

P.O Box 19676- 00202 Nairobi. Tel: 020-2726300 £43855

STATEMENT OF CONSENT

| have understood the information on the consemhfd have had a chance of
discussing the research study with the investigatat | have had my concerns
addressed.

I give consethietanvestigator to use

my medical records in his study. The nature ofstly has been explained to
me by Dr. Margaret Ambetsa.

Signature Date

Investigator;
| confirm that | have explained the nature andaftd the study to the participant
named above and believe that the participant hderatood and has willingly

given his/her consent.

Signature Date
Witness
Signature..........cooeiiiiiiiiiiieeeen Date.. .o
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APENDIX C: Data collection form during patient recruitment
Patient uniqgue number

SECTION 1: PARTICIPANT ELIGIBILTY CHECK LIST
Inclusion criteria: (if any the criteria is markédNO” the participant is not
eligible for enroliment)

YES NO
1. Participant is a HIV infected male or female on [ ] [ ]
Nevirapine containing ART
2. Participant is aged above 18 but below 55 years [ ] [ ]
3. Participant has been on NVP containing regimerafor [ ] [ ]
least 6 months
4. Participant has signed voluntarily informed consent [ ] [ ]

Exclusion criteria: (if any the criteria is marké¥ES” the participant is not
eligible for enroliment)

YES NO
1. Participant is not on Nevirapine containing regimen [ ] [ ]
2. Participant has declined to give consent [ ]
3. Participant is aged below 18 years or above 55syear

[ ] [
Is the participant eligible for participation ingtstudy? [ ] [

SECTION 2: REPORTED ADVERSE DRUG REACTIONS
Have you ever reacted abnormally to the medicihasytou are given in this

clinic? Yes [ ] No [ ]
(If yes in the above question indicate the typesattion)
TYPE OF REACTION YES NO

Skin problems (rash, itching)

Kidney problem (swollen feet or ankles,
fatigue, high blood pressure)

Stomach problems (gastrointestinal bleeding,

vomiting, diarrhea, stomach aches)

Any other (specify)

48




If yes to any of the above, were you able to cattyyour normal duties?

YES NO

1. Fully active and was able to continue with normaties [ ] [ ]
without restriction

2. Could not carry out normal duties fully but could light [ ] [ ]

work in the office and at home
3. Could do on work at all [ ] [ ]
4. Were you admitted to hospital as a result of tlaetien to [ ] [ ]
the drug?

When did the reaction occur?

1. [ ] Within the first month of starting treatnte

2. [ ] Within the first six months of startingeatment

3.[ ] Others

4.[ ] Cannot remember

Did you inform the doctor at the CCC about the tieacto the drugs?
Yes [ ] No [ ]

SECTION 3: PATTERNS ON NON PRESCRIPTION DRUG/HERBAL
PRODUCTS USE

In the last one month have you ever used and nmedicisupplements, family
planning) or herbal medicines that were obtainadeswhere else? YES [ ]
NO [ ]

If yes the above, what products have you used?

Product name Dose and Reasons for| Where sourced

duration of use use
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APPENDIX D: Data collection form for extraction of information from
patient files

Patient unique number..............ccoii i,

SECTION I: SOCIAL DEMOGRAPHIC CHARACTERISTICS OF TH E
PARTICIPANT

Date of birth

Gender
Male [ ] Female [ ]
Marital status
Married [ ] Single [ ] Divorced [ ]
Highest education
level Degree [ ] Diploma [ ] Higichool [ ]
Primary[ ]
Occupation

Employed [ ] Unemployed [ ] Self-eloyed [

Ethnicity

Alcohol use
Never [ ] Occasionally [ ] Regllar[ ]

Smoker

Yes [ ] No |

SECTION II: MEDICAL HISTORY

Date diagnosed with
HIV/AIDs

Date commenced HAART

Weight at HAART initiation

Height

Concurrent medical 1

conditions at the time of data?

collection 3
4
5

SECTION 111: MEDICATION HISTORY
ARVs regimen the patient is currently using

DRUG NAME DOSE FREQUENCY
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Are there any concurrent medications being used ARVs?

Yes|[ ]

If yes specify below

No[ ]

DRUG NAME

DOSE

FREQUENCY

SECTION IV: SELECTED BASELINE VALUES

Parameter

Date

Value

Normal value

Bilirubin

Creatinine

CD4 cell count

Viral load

Weight

SECTION V: LABORATORY VALUES DURING FOLLOW UP

Date

Parameter

!

2[']0

3I’d

4th

5th 6th

Creatinine

CD4
counts

Viral load

Weight

Date

Parameter

8th

9th

10"

11" 12"

Creatinine

CD4
counts

Viral Load

Weight
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