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ABSTRACT

Objective: To determine the proportion of HIV+ patients who fail treatment on a
yearly basis in a 5-year treatment cohort in Tshwane District Hospital and to
determine the correlation of treatment failure with variables routinely measured at the
clinic namely WHO stage, CD4 count, HIV viral load, age, gender, presence of
concomitant diseases, concomitant medication and distance travelled to clinic.
Design: A retrospective study with an analytical component was conducted using the
hospital records of adult patients receiving antiretroviral therapy in 2004 and followed
for 5 years (until 2009) at the Tshwane District Hospital.

Methods: All adult patients receiving antiretroviral therapy in 2004 were identified
and followed for the next 5 years till 2009 at Tshwane District Hospital. The
proportion of patients that failed treatment yearly was calculated. Univariate analysis
was used to compare all patients who failed at any time point with the patients who
did not fail at all for all variables. A repeated measures logistic regression model was
developed to determine the variables that impacted on the binary outcome, namely
treatment failure or not.

Results: Of the 1104 adult patients who were attending the TDH Immunology clinic
in 2004, 870 adults were receiving ARVs. 333 patients (38.28 %) experienced
treatment failure throughout the study period. 6.9 % (60/870) of the study population
failed virologically. 307 of the 870 patients (35.29 %) failed treatment
immunologically. 102 patients (11.72 %) experience treatment failure at the 12 month
time point, 37 patients(4.49 %) at the 24 month time point, 57 patients(6.93 %) at 36
month time point, 101 patients(12.27 %) at the 48 month time point and 140 patients
(7.01 %) failed treatment at 60 month time point. Univariate analysis showed
significant correlation between treatment failure and non-adherer, interrupting
treatment, defaulted treatment, viral load at baseline, 12, 24, 36, 48, 60 months, and
CD4 count at baseline, 12, 24, 36, 48, 60 months. In the multivariate analysis, there
was a significant association between short term stoppage of treatment (STSTOP)
(coefficient ratio = 1.41; p<0.001), long term stoppage of treatment (LTSTOP)
(coefficient ratio = 3.24; p<0.001), transfers from other health institutions (coefficient
ratio = 1.96; p<0.001), regimen (coefficient ratio = -0.1734) and treatment failure. The
change in log viral load at 12 months from baseline (LOGVLBL12) (coefficient ratio
=-1.7145; p<0.001) was highly significant for reaching the end point - treatment
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failure. Older patients were less likely to fail treatment (coefficient ratio = -0.0517,
p<0.001) and patients with an advance stage of the disease (WHO stage 3 or 4)
were at a lower risk of failing treatment (coefficient ratio = -0.4175; P=0.008). The
CD4 count was significant in the univariate analysis P<0.01) and XTGEE (coefficient
ratio =- 0.0001; p<0.001). There was no significant correlation between gender, place
of residence, employment status and treatment failure.

Conclusion: More than one—third of the patients receiving treatment in TDH failed
treatment within the 5 year study period. The determinants of treatment failure are
age, WHO stage, transfer from other institutions, short term stoppage of treatment,
long term stoppage of treatment, CD4 cell count and the level of viral suppression
within the first year of treatment (LOGVLBL-12). This study reinforces the need for
identifying high risk patients earlier in treatment in order to implement strategies that
might strengthen adherence to treatment.
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CHAPTER 1: INTRODUCTION AND LITERATURE REVIEW

1.1 BACKGROUND

1.1.1 HIV - the global perspective

The year 2011 marks 30 years since the discovery of AIDS. The Joint United Nations
Programme on HIV/AIDS (UNAIDS) estimated that the number of people living with
HIV has slightly increased from 33.3 million in 2009 to just over 34 million in 2010,
While approximately 10 % of the world's population lives in sub-Saharan Africa, an
enormous 64 % of all people living with HIV live in this region -including 77 % of all
women living with HIV. Children are a particularly vulnerable group with high rates of
mother-to-child- transmission as well as the impacts of ill-health and death of
parents. The UNAIDS estimated that at the end of 2009, about 2.5million children
were living with HIV globally with about 360000 in Nigeria and 330000 in South
Africa®®.

The overall growth of the epidemic has stabilized in recent years. The sub-Saharan
Africa- region carries the greatest burden of the epidemic with the highest adult
prevalence between 5 % and 20 % in some countries. The prevalence in East Asia
(adult prevalence <0.1 %) have remained relatively stable and are still largely
concentrated among high-risk groups. Conversely, the number of people living with
HIV in Eastern Europe and Central Asia has doubled since 2000 with adult

prevalence at 0.8 %.

The new UNAIDS strategy 2011-2015 aims to advance global progress in achieving
country set targets for universal access to HIV prevention, treatment, care and
support and to halt and reverse the spread of HIV and contribute to the achievement
of the Millennium Development goals by 2015. By the end of 2010, antiretroviral
drugs that extend lives reached more people in resource-constrained countries—6.6

million—than ever before.



1.1.2 HIV in South Africa — the scope of the epidemic

In 2009, the UNAIDS estimated that about 5.6million people were living with HIV and
AIDS in South Africa and that the adult prevalence was 17.8 %. Of the 5.6million
people living with HIV/AIDS, about 3.3million are women and 330000 are children.
Approximately 310000 people died of AIDS in South Africa in 2009°. South Africa
has the largest antiretroviral therapy programme in the world, but given it also has
the world’s largest epidemic, access to treatment is low. At the end of 2009, an
estimated 37 percent of infected people were receiving treatment for HIV according
to the latest WHO guidelines (2010)°2. The challenges of universal access to ARVs
include cost and procurement problems, sustained availability of ARVs to prevent
interruption of treatment due to stock-outs, inaccessible regular diagnostic tests,
overburdened health workers due to lack of investment in the health services and the
rapid scale-up of ART, recurrent transport costs which challenge continued access
and adherence to ART, continuing stigma and discrimination of people in need of
treatment, and lack of adherence and nutritional support for ART users.

The 2007-2011 National Strategic Plan aimed for one quarter of all people to take a
test every year by 2011, with the proportion of those ever taking a test increasing to
70 percent®®. In 2010 the South African Government launched a major HIV
counselling and testing campaign (HCT) *'. The aim of HCT campaign was to test a
total of 15million people throughout South Africa by the end of June 2011 and has
had a notable impact on the availability and uptake of HIV testing and treatment*'.

In mid-2011, following the launch of the HCT campaign in early 2010, the number of
people on antiretroviral treatment had increased significantly from 923,000 in
February 2010 to 1.4 million in May 2011%°,

1.2 INTRODUCTION

Use of effective antiretroviral therapy (ART) has led to major improvement in the
health of HIV-infected populations®®. The development of potent antiretroviral therapy
(in the form of Highly Active Antiretroviral Therapy (HAART)) has substantially
reduced AIDS-related morbidity and mortality®®. For most people treated to date,
ART has been based on a combination of drugs from two of the three original
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classes; non-nucleoside reverse transcriptase inhibitors (NNRTIs); nucleo(t)side
reverse transcriptase inhibitors [N(t)RTls]; and protease inhibitors (Pls). The key
indicators of the degree of success of the national ART programme include the
proportion of patients on therapy that achieve HIV viral load suppression to lower
than detectable levels and the proportion of patients that attain a CD4 count >350

cells/ mm?6,

Formerly, the natural history of HIV infection was invariably unidirectional,
progressively leading to acquired immunodeficiency syndrome (AIDS) and death,
and the efficacy of therapy was determined by its ability to delay this fast
progression®®. The treatment of HIV infection started with the use of one antiretroviral
drug (mono therapy) and then dual therapy and it was only in 1996 that it was
realised that a combination of three antiretroviral drugs (triple therapy) could achieve
an undetectable viral load. Today, the clinical prognosis of HIV infection has radically
changed because of the widespread use of HAART®*. Partly because most studies
link plasma HIV -1 RNA levels with risk of clinical progression, the positivist goal of
antiretroviral therapy is now to reduce and maintain HIV — 1RNA levels below the
lowest detectable level®®. As the duration of infection increases, however, the
mortality rate among HIV- infected patients increases compared with the general
population®. This long-term excess mortality is likely to persist because antiretroviral
therapy - related toxicity, non-adherence, and drug resistance, which may lead to
treatment failure, are likely to increase with time on combination antiretroviral

therapy.

Failure of therapy is usually defined in terms of lack of sufficient suppression of viral
replication®. There are 3 kinds of treatment failure namely: virological failure,
immunological failure and clinical failure. Increasing numbers of patients have
experienced multiple episodes of virological failure, with those who initiated therapy
with mono or dual nucleoside therapy before the HAART era, at particularly high
risk®. Studies have shown that the lowest HIV-1 RNA levels achievable are required
to obtain durable virological responses. Durability of virological and immunological
responses should be understood as the major goal to improve the clinical prognosis
of patients **. Evaluating the proportion of patients who have experienced treatment
failure is important for understanding the likely durability of ART success.



1.3 LITERATURE REVIEW

1.3.1 Antiretroviral treatment rollout in South Africa
Antiretroviral treatment helps in controlling viral replication, maintaining immunologic
function and long-term survival in HIV-positive individuals *°.

The South African Government has standardised the ARV regimens used in the
pharmacological management of HIV and AIDS. This is stipulated in the National
Antiretroviral Treatment Guidelines (DOH, 2004 and 2010) (Table 1).

Table 1: Recommended ARV regimens for adults before April 2010

Regimen | ARV Drugs

1a Stavudine / lamivudine / efavirenz
1b Stavudine / lamivudine / nevirapine
2 Zidovudine / didanosine / lopinavir/ritonavir

Source: South African National Antiretroviral Treatment Guidelines (DOH, 2004:6)

The criteria for ART initiation in adults and adolescents as stipulated in the national
antiretroviral treatment guidelines 2004 was a CD4 count < 200cells/mm?
irrespective of stage or WHO stage IV AIDS-defining iliness, irrespective of CD4
count and patient willingness and readiness to take ART adherently.

South Africa HIV treatment guidelines were changed in March 2010. Table 2 shows
the standardised national ART regimens for adults and adolescents from March
2010 (DOH, 2010).



Table 2: The standardised national ART regimens for adults and adolescents

(DOH, 2010)

1! Line

All new patients needing
treatment including

pregnant women

TDF+3TC/FTC+
EFV/NVP

For TB co-infection EFV
is preferred. For women
of child bearing age, not
on reliable contraception

NVP is preferred.

Currently on d4T based
regimen with no side-

effects

D4T + 3TC + EFV

Remain on d4t if well
tolerated. Early switch
with any toxicity.
Substitute TDF if at high
risk of toxicity

Contraindication to TDF: | AZT + 3TC +

renal disease EFV/NVP

2" line

Failing on a d4t or AZT- | TDF + 3TC/FTC + Virological failure must
based 1% line regimen LPV/r be followed by intensive

adherence management,
as resuppression is often
possible. If repeat VL
remains >1000 in
3months despite
adherence intervention,

switch.

Failing on a TDF-based

1% line regimen

AZT + 3TC + LPV/r

Virological failure must
be followed by intensive
adherence management,
as resuppression is often

possible. If repeat VL




remains >1000 in
3months despite

adherence intervention,

switch.
Salvage
Failing any 2" line | Specialist referral Virological failure on
regimen protease inhibitors is

almost always due to
non-adherence.
Intensively exploring and
addressing issues
relating to causes of non-
adherence will most often

lead to resuppresion

TDF - Tenofovir, 3TC — Lamivudine, D4T — Stavudine, EFV — Efavurenz, NVP — Nevirapine, AZT —
Zidovudine, LPV/r — Lopinavir/Ritonavir

1.3.2 What is Treatment Failure?

Failure of therapy is when the antiretroviral therapy fails to slow down the replication

of the virus in the body; hence sufficient viral suppression is not achieved.

1.3.3 Types of treatment failure

a)

Virologic Failure — is the inability to achieve maximal suppression of HIV
replication (undetectable viral load) or the achievement of a maximal
suppression followed by virological rebound *°. According to the South African
Antiretroviral Treatment Guidelines (2010), virological failure is define as a
viral load >1000 copies/ml on two occasions, despite intensive adherence
counselling. A study by Paredes et al found that the median time to
virological failure was 19 months®*. Virological failure is usually the earliest
form of treatment failure experienced by patients failing treatment and is the
most sensitive indicator of treatment failure. Patients with virologic failure

usually progress to immunologic failure if they do not switch to a more



1.34

effective treatment regimen. Immunologic failure may be followed by clinical
failure.

Immunologic Failure — can be variously defined as: the failure of the CD4
count to rebound, a return to below the pre-therapy baseline value or a fall in
CD4 count to less than 50 % of the maximum CD4 count while on therapy or
a persistent CD4 level below 100 cells/mm?® "2, This usually occurs as a
consequence of virological failure but can also occur even if a very low or
undetectable viral load is achieved ’. The latter scenario is called a discordant
treatment response and may be due to numerous reasons, for example, old
age, failure of the thymus to produce more CD4 cells or underlying

malignancy.

Clinical Failure — is characterized by AIDS-defining events. This describes
the situation in which an individual exhibits disease progression in terms of
new, recurrent, or progressing AlDS-related opportunistic infections or HIV-
related symptoms such as weight loss, fatigue, and sweats, in a patient on
ART '2. Clinical failure has been used to monitor antiretroviral treatment
efficacy in settings where CD4 count or viral load testing is unavailable, but is
not a good indicator of treatment failure as it follows so long after virological

failure.

Factors that may cause treatment failure

Poor adherence: Adherence means taking medication on time, and taking
the prescribed dose in the correct way. The close connection between
adherence and viral load, CD4 counts, and mortality has been unequivocally
demonstrated. Adherence levels of > 95 % are required to maintain virologic
suppression®. Common reasons given for poor adherence include adverse
effects, excessive pill burden and/or dosing frequency, dietary restriction, or
simply not having medication available or forgetting to take doses.

Drug resistance: This means that an antiretroviral drug or combination of
drugs cannot prevent or reduce HIV replication. The ability of HIV to mutate
and reproduce itself in the presence of antiretroviral drugs is called HIV drug
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resistance. Changes (mutation) in the virus might cause resistance. When
HIV enters the body, it makes both perfect copies of itself called wild-type
virus and copies with random mutations. Mutations that cause resistance
occur naturally and randomly. Primary resistance occurs when a patient
becomes infected with a resistant virus and is subsequently treated with a
HAART regimen to which the virus is not susceptible®®. Secondary resistance
means resistance of HIV to antiretroviral drugs seen in individuals already
receiving treatment. This is mostly due to insufficient drug levels — as when
patients are non-adherent, suboptimal dosing, malabsorption, or drug-
interactions — that allow viral replication in the presence of drug.

¢ Pharmacokinetics: This is the way a drug is absorbed, distributed,
metabolized, and eliminated from the body. Variation in antiretroviral drug
metabolism and poor drug absorption can lead to treatment failure.

e Drug interactions: Many over-the-counter and prescription medications,
illegal drugs, herbs, vitamins and supplements interact with a lot of the
antiretrovirals. Some antiretroviral also interact with each other. These
interactions can lower the drug level of the antiretrovirals or cause them to
become ineffective 224

e Co- Morbidity: This is the presence of medical conditions other than HIV
infection. Concurrent use of medications for this condition and antiretrovirals
may lead to additive side effects or drug interactions.

e Inappropriate choice of antiretroviral agent: Taking suboptimal treatments
that were available before the current regimen such as monotherapy (single
dose of Nevirapine) and dual-therapy of antiretroviral drugs.

¢ |Inadequate or inconsistent drug supply: This can lead to suboptimal
treatment levels in the body and consequently to the development of drug

resistance and treatment failure.

Treatment failure should be suspected if progression of HIV disease continues
following initiation of HAART. Early treatment failure is associated with a low CD4
count, low body mass index, and anaemia, but these markers are nonspecific and
could reflect advanced HIV infection, co-infection, and /or malnutrition.



1.3.5 Diagnosing treatment failure

The viral load test measures the amount of HI virus in the blood. The HIV-1 viral load
measurement indicates the number of copies of HIV-1 RNA per millilitre of plasma.
HIV ultimately resides within cells, and the plasma measurement is only a proxy
measure of the burden of infection and the magnitude of viral replication. It is used to
assess the risk of disease progression and can help guide initiation of therapy. It is

critical in monitoring virologic response to ART.

CD4 count is used to crudely assess the immune system of patients. When HIV
infects humans, CD4 lymphocyte cells (also called T-cells or T-helper cells) are the
primary targets of HIV. The virus becomes part of the cells, and when they multiply
to fight an infection, they also make more copies of HIV. The CD4 count and the
CD4 percentage mark the degree of immunocompromise. When someone is infected
with HIV for a long time, the number of CD4 cells declines. This is a sign that the
immune system is weakening. It is used to determine the risk of opportunistic
illnesses, assess prognosis, and guide decisions about when to start antiretroviral
therapy (ART).

The World Health Organisation (WHO) staging system for HIV disease is based on
clinical symptoms, which may be used to guide medical decision making. It is an
approach for resource limited settings and is widely used in Africa and Asia and has
been a useful tool in monitoring progression to symptomatic HIV disease®. Following
infection with HIV, the rate of clinical disease progression varies enormously
between individuals. Many factors such as host susceptibility and immune function,
health care and co-infections as well as factors relating to the viral strain, may affect

the rate of clinical disease progression.

1.3.6 Switching of ART regimen

Symptoms of drug toxicity and of immune recovery are common immediately after
initiation of ART, but usually resolve spontaneously. However, if severe or not
resolving symptoms are due to drug side-effects, drug substitutions can be made
easily and safely. Substitution of an offending drug may be done to solve drug
toxicity. The offending drug can be replaced with another drug from the same class
that does not have the same adverse effect (e.g. d4t to AZT). Treatment switches —
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substituting all three drugs - are only made when there is virological failure (VL>1000
copies/ml on two occasions, despite intensive adherence counselling). Virological
failure is almost always due to poor adherence, often due to poor attention by the
clinicians to drug toxicity, or where social factors have not been addressed. It is not
recommended to change treatment regimen when immunological failure occurs in
the absence of virological failure. Patients who fail clinically (new opportunistic
infections while on treatment) or immunologically (CD4 count dropping) without
virological failure are unlikely to benefit from treatment switches, and require clinical
assessment and appropriate investigation. Patients who have experienced
virological failure with good adherence may be changed to second line therapy.

1.3.7 The rate of change of CD4 count and viral load

The viral load is expected to reduce gradually to undetectable levels after initiation of
ART and this indicates suppression of viral replication. Conversely, the CD4 count is
expected to increase gradually after initiation of ART and this signifies immune
recovery. The slopes are the rates of change of CD4 count and HIV viral load over
time. For the rate of change of CD4 count, a positive slope means there is an
increase in CD4 count indicating immune recovery as expected while a negative
slope signifies a decrease in the CD4 count. For the rate of change of viral load, a
negative slope signifies a reduction in viral load which indicates viral suppression
while a positive slope means there is an increase in the viral load indicating that viral
suppression was not achieved. The rate of change of CD4 count/viral load was
calculated by subtracting the CD4 count/viral load of the previous year from the CD4

count/viral load at a particular time point and then dividing the result by 12 months.

The rate of change of CD4 count and viral load in an individual have significant
prognostic value in determining the time of progression to treatment failure and the
durability of treatment. Surrogate markers can be used as predictors for the outcome
of HIV infection and may provide guidance for initiation or change in antiretroviral
therapy®. Both CD4 cell count and plasma HIV RNA level are markers of disease
progression®. The rate of change of the viral load may be clinically useful as an
important predictor of outcome such as predicting sustained virological response to
treatment. Serial viral load measurements may prove to be a useful surrogate

marker that might provide therapeutic guidance during all stages of the disease,
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including clinically asymptomatic period. The cumulative viral load over time is a
function of both the initial viral load and the rate of change of viral load and may thus

be a sensitive measure of the progression of disease 2.

A public health approach to using combination ART is often used, which is designed
to have the maximum clinical benefit on a population level by using combination
ART, without necessarily providing individualized optimized treatment. A lack of
resource and infrastructure may lead to difficulty in obtaining serial measurement of
viral load and patient might remain on a virologically failing regimen as a
consequence. For such patients in those setting where CD4 cell count are used to
monitor patient, maintaining a CD4 level to reduce the risk of clinical disease
progression despite virological failure become of utmost importance®’.

In patients with advanced stages of disease, and in treated patients, the rate of
change of CD4 cell count may provide better information than viral load for long-term
outcomes such as the incidence of new AIDS-defining illnesses or survival. The viral
load changes may still be more useful in determining the efficacy of antiretroviral

treatment and guiding therapeutic changes®®.

1.4 JUSTIFICATION

The advent of HAART has reduced the morbidity and mortality of HIV and improved
the quality of life of people living with the virus. Since the launch of the HCT
campaign by the South African government, more people have come to know their
status and started on antiretroviral therapy. This is in line with the UNAIDS 2011-
2015 strategy which aims to increase universal access to HIV prevention, treatment
and care. However, core to the success of this programme is the durability of
antiretroviral therapy. Inability to sustain treatment may lead to treatment failure and
hence defeat the purpose. For antiretroviral therapy to work, patients must adhere to
a daily regimen of ARVs for life. Interrupting treatment can result in the development
of resistant strains of HIV making first line therapy no longer effective. In developing
countries and resource limited settings, the classes of antiretroviral drugs available
are limited. Therefore, keeping patients on treatment programmes is imperative. The
numbers of patients on ART have increased rapidly in South Africa, but the

programme has experienced deteriorating patient retention over time, particularly
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due to apparent loss to follow-up and the increase in patient failing to follow up their
ART is particularly worrying™®.

A continuous and sustained suppression of viral replication is required for prolonged
clinical benefit **. Suboptimal viral suppression often leads to drug resistance and
subsequently treatment failure and spread of resistance strains. Occurrence of
treatment failure often has socio-economic implications because of the increased
direct and indirect cost associated with starting more costly second-line treatment for
patients. From the medical supplies depot in Gauteng province, the cost supply of
antiretrovirals in 2011 regimen ranges from R78.92 to R131.04 for first-line treatment
regimen depending on the drug combination and the cost of the second-line regimen
is R341.87 which is almost 3 times that of the first-line regimen. The cost of a
second-line treatment program remains extremely high and depends on factors such
as the cost of the ARVs and price of testing (reagents and other costs) for viral load
and resistance. Keeping patients on a failing regimen leads to the reversal of clinical
improvements of patients to the pre-treatment state 2°.

Knowledge of the factors that are predictive of treatment failure will aid in identifying
patients that are at a higher risk of failure. Furthermore, in the absence of predictive
factors, the scarce resources available may be wasted unnecessarily by using it for
patients that are less likely to develop treatment failure 22. This study provides
valuable information about the clinical progression of patients on ART. Durability of
virological response is one of the goals to improve the clinical prognosis of patients;
hence monitoring the proportion of patients who have experienced drug failure is
important for understanding the likely durability of antiretroviral therapy success.
Understanding the proportion of patient failing treatment will also help in clinical
decision making such as strengthening treatment adherence by counsellors and
support groups.

This study utilized variables that are routinely measured in the clinic such as the HIV
viral load and CD4 count in order to determine treatment failure. Other variables that
are routinely collected such as the distance travelled to the clinic, WHO stage, age,
gender and presence of concomitant disease, were assessed to find out if there is a
relationship between treatment failure and these variables.

12



1.5 OBJECTIVES OF THE STUDY

The primary objectives of this study were:

a) To determine the proportion of HIV+ patients who fail treatment on a yearly
basis in a 5-year treatment cohort in Tshwane District Hospital.

b) To determine the correlation of treatment failure with variables routinely
measured at the clinic namely WHO stage, CD4 count, HIV viral load, age,
gender, presence of concomitant diseases, concomitant medication and
distance travelled to clinic.

The secondary objectives of the study were:
a) To determine the rate of change of CD4 counts over time

b) To determine the rate of change of HIV viral load over time

13



CHAPTER 2: METHODOLOGY

2.1 Study design

A retrospective study with an analytical component was conducted using the hospital
records of adult patients receiving antiretroviral therapy in 2004 and followed for
Syears (until 2009) at the Tshwane District Hospital. The demographic profile of the
patients receiving antiretroviral treatment during this period was described and the
study evaluated the occurrence and determinants of treatment failure in the patients
that were receiving antiretroviral therapy at the hospital.

2.2 Study population and sampling

All adult patients who were receiving antiretroviral therapy in 2004 were eligible for
inclusion in the study. There was an existing database that was developed for
patients receiving treatment at the Immunology clinic of the Tshwane District
Hospital. This database stretched over two years and was as accurate as the files
would allow, thus, a pilot study and sampling was not required. All records for
patients enrolled on HAART during this period were included.

2.3 Method

Since this was a record review, all the necessary patient information was obtained
from the patients’ medical records. Using the existing computerised database, which
stretched over two years, the patients receiving HAART were separated from those
who were not yet started on antiretroviral treatment as this formed the inclusion
criterion of the study. These patients were allocated a specific identification number
and all data of interest were reviewed and captured on the data extraction sheet
(Appendix 1). The specific patient’s clinical medical record was used to collect
information on patient demographics, antiretroviral treatment history, laboratory
findings and AIDS-defining events for the subsequent three years and then included
in the data extraction sheet.

The following information was collected for each HIV positive patient receiving
antiretroviral therapy during the study period.

e Age and Gender
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e Place of residence - to be able to calculate the distance travelled to the clinic.

e Employment status (whether employed or not)

e (CD4 count at baseline, 12month, 24month, 36month, 48month, 60month.

e Viral load at baseline, 12month, 24month, 36month, 48month, 60month.

¢ ARV treatment history (treatment regimen started on and treatment regimen
changed to if a change was effected)

e HIV Staging — WHO defined stage at baseline, 12month, 24month, 36month,
48month and 60month.

e Concomitant diseases (Presenting disease) at baseline.

e Adherence factors (Non adherent patients, patients whose treatment was
interrupted, patients that stopped treatment, defaulted or were transferred in
from other centres.)

Based on the information gathered above the enrolled patients were subdivided into
patients experiencing virological failure and immunological failures at each time point
(12month, 24month, 36month, 48month, 60month)

2.4 Definition of variables

The outcomes of treatment were assessed using the different types of treatment

failure definitions:

1.Virological failure - treatment failure defined by HIV viral load criteria - classified
definite if the viral load is greater than 1000 copies/ml on two occasions at least 8
weeks apart, despite intensive adherence counselling, as this is in keeping with the
most recent South African Antiretroviral Treatment Guidelines. The lowest level of

detection of viral load was taken at 50 copies/ml (1.7log).

2. Immunological failure - treatment failure based on CD4 cell count criteria -
defined according to WHO guidelines as either a return to below the pre-therapy
baseline value or a fall in CD4 count to less than 50 % of the maximum CD4 count
while on therapy or persistent CD4 level below 100 cells/ mm?.

3. Clinical failure -treatment failure based on clinical events - defined as the
occurrence of either a new or recurrent WHO defined stage 4 (WHO, 2010). Clinical

failure was not used in this study since the WHO stage was not routinely captured at
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each time point and since this was a retrospective review, could not be determined

later.
The adherence factor was assessed based on the following definitions

e Non adherer —patients who missed more than 3 doses in a month according
to self-report.

e Interrupted —patients whose ARVs were temporarily stopped (usually due to
toxicity) and who were subsequently restarted on ARV treatment.

e Stopped —patients who permanently discontinued ARVs.

e Defaulter —patients who did not come back to the clinic for 3 months or

longer.
2.5 DATA ANALYSIS
2.5.1 Statistical methods

Data were captured on an Excel spread sheet. Descriptive statistics were calculated,
namely frequencies, means, medians, standard deviations, kurtosis, skewness,
frequencies and proportions. Where groups were compared, the groups of interest
were transferred to Statistix data analytical software version 9 (Analytical Software,
Tallahassee, FL, USA). Two proportion hypothesis tests were used for binary data
and chi square tests to determine the association between categorical variables. For
continuous independent samples two-sample t-tests were used and Wilcoxon rank
sum tests for nonparametric data. A p value of <0.05 was considered statistically
significant. At each time point the patients who failed treatment were compared with
the patients who did not fail treatment, for all variables, to find out if there was any
correlation between them. All patients who failed at any time point were also
compared with the patients who did not fail at all for all variables. A repeated
measures logistic regression model was developed to determine the variables that

impacted on the binary outcome, namely treatment failure or not.
2.5.2 Descriptive statistics for the study population

All HIV+ patients receiving ARVs at the hospital from 2004 until 2009 formed the
study population. They were subdivided into treatment failure categories for analysis:
virological failure at 12month, 24month, 36month, 48month, 60month, and
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immunological failure at 12month, 24month, 36month, 48month, and 60month.
Frequencies were calculated for the proportions of the study population that failed
treatment at these time points. The same was done for gender, place of residence,
employment status, WHO staging, non-adherers, defaulters, patient who interrupted

treatment, patients who stopped treatment and patients who were transferred in.
2.5.3 Determination of proportion of HIV+ patients who fail treatment annually

The patients were divided into those experiencing virological failure and
immunological failure at the different time points based on the viral load and CD4
counts, which were obtained from the hospital records. The HIV+ patients receiving
ARVs who failed virologically were separated from those who failed immunologically
at all time points. Proportions were calculated by dividing the number of HIV+
patients on ARVs who failed by the total number of patients receiving antiretroviral
treatment in the hospital. Thereafter, the number of patients that experienced
treatment failure, irrespective of virological or immunological, was divided by the total
of patients receiving antiretroviral treatment. Further, all the patients who
experienced any form of failure at any time point was divided by the total number of

patients receiving antiretroviral treatment.
2.5.4 Variables routinely measured

Means, standard deviations, frequencies and proportions were calculated for gender,
age, place of residence, employment status, and WHO stage for the whole
population and for the patients that failed at each time point. Frequencies and
proportions were also calculated for non-adherent patients, those who stopped
treatment, defaulted in treatment or were transferred in from other health institutions.
The groups that failed were then compared with those that did not using the

appropriate hypothesis tests.
2.5.5 Determination of rate of change of CD4 count and viral load

The rate of change of CD4 count was calculated by subtracting the CD4 count of the
previous year from the CD4 count at a particular time point and then dividing the

result by 12 months, to get the rate of change per year.
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The viral load values were transformed to logarithmic scale and the rate of change of
viral load was calculated by subtracting the viral load of the previous year from the
viral load at a particular time point and then dividing the result by 12 as before.
Mean and standard deviations were calculated for the rates at each time point.

2.5.6 Logistic regression analysis

A causal logistic regression model was developed for predicting the likelihood of
occurrence of treatment failure in this patient population. A dual strategy was used in
developing this model, including a clinical hypothesis-driven approach in the form of
causal directed acyclic graphs (DAGs)'*”® and an inclusive variable selection
statistical-criteria driven approach. Thus, both causal clinical reasoning and

statistical considerations were employed in defining the model.

Initially, all variables considered in this study, including gender, age, employment
status, place of residence, WHO stage, CD4 count
viral load, presenting disease, regimen, non-adherence, interrupting treatment,
defaulting treatment, stopping treatment and transfers were compared using
univariate hypothesis tests between patients that did and did not fail. The variables
that differed with p-values < 0.2 were identified as potential candidates. This formed
the first ffilter’ in identifying an appropriate model.

14,70

A series of DAG iterations representative of the evolving causal hypothesis were

drawn using yEd graph editor version 3.8 (http://www.yWorks.com).

In terms of the repeated measures variables, covariance matrices were calculated to
examine the nature of their correlation patterns across time. This was done for both
CD4 count and log viral load using Stata version 11 (StataCorp, 4905 Lakeway drive,
College station, TX 77845, USA). From these calculations it became apparent that
CD4 count followed an autoregressive correlation structure over time, i.e. the
correlation of observations with one another decreased as the time between them
increased. This was reasonable in view of the steady rate of increase of CD4 counts
over time, representing gradual immunological improvement following the initiation of
ART. No similar pattern was readily observable for the log viral loads since these
values normally dropped abruptly in the first year of ART.
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Histograms were drawn and Shapiro-Wilk tests calculated to examine the normality
of time-point data for CD4 and log viral loads. Spaghetti plots were used to compare
CD4 count and log viral load for failure versus non-failure groups. Histograms were
also drawn comparing the non-repeated measure variables for the failure versus

non-failure groups.

Repeated measures logistic regressions were then calculated using the xtlogit
command in Stata. Since this was a causal model an inclusive variable selection
strategy was used for the variables identified in the failure versus non-failure
univariate comparisons and the DAG iterations. It is noteworthy that the xtlogit
command in Stata uses log-likelihood, maximum likelihood estimation (MLE)
techniques for convergence and does not allow the specification of the covariance
matrix. On the other hand, the xtgee command uses the robust ‘sandwich’ estimator

and allows the specification of an autoregressive matrix.

In this study, fixed effects (xtlogit), mixed effects (xtlogit) and random or population
effects regressions (xtlogit and xtgee) were used. A large number of iterations of
regression demonstrated that random effects models gave the most parsimonious
results. This was evaluated by comparing the log-likelihoods, the Wald Chi? and the
p-values of each ensuing model. Note, if the random effects assumption holds,
namely that population rather than individual- based effects are predominant, the
random effects model is statistically more efficient than the fixed effects model'. The
random effects models gave better p—values than any of the fixed effects models.

Using the statistical reasoning and the hypothesis-driven DAG iterations, 3 new
variables were created: 1. LogvIBL-12, which was the difference between baseline
log viral load and 12month log viral load. This was in view of the observation that the
log viral loads demonstrated the most change in all groups in the first year of
therapy. 2. STSTOP (short term stop) which was a composite variable for all patients
whose treatment was interrupted or who were non adherent.3. LTSTOP (long term
stop) which was also a composite variable, namely for those patients who completely

stopped treatment or who defaulted.
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2.6 ETHICAL CONSIDERATIONS

The study was approved by the University of the Witwatersrand Human Research
Committee and the Tshwane Metsweding Region Research Ethics Committee.
Permission was obtained from the Chief Executive Officer of the hospital to perform
a retrospective review on hospital records. To ensure confidentiality, the patients’
identity remained anonymous as no personal identifiers were captured into the data
extraction sheet. All patients were given unique study numbers and the documents
with the patients’ details were kept private and confidential.
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CHAPTER 3: RESULTS

3.1 Description of the entire population
3.1.1 Social demographics

The existing database had 1104 patients who were attending the TDH Immunology
clinic; however 234 patients were excluded from this study because they were not
taking ARVs at the start of the study. A total of 870 adults who were receiving ARVs
were followed over the 5Syear study period. The laboratory results from the existing
data system and hospital records were used to obtain the relevant information. As
shown in table 3, the mean age of patients receiving ARVs was 42 years. Of the 870
patients, 272(31.34 %) were male and 596 (68.66 %) were female. Most of the
patients were unemployed and the majority lived in Mamelodi, a predominantly black
township to the east of Pretoria (Table 3).

Table 3: Social demographics of patients

Parameter total
Total patients enrolled 870
Male
272 (31.34 %)
Female
596 (68.66 %)
Mean Age (range in years) 42.2 (20 years — 69 years)
Residence in:
Pretoria 209 (24.08 %)
Cullinan 20 (2.30 %)
Eersterust 66 (7.60 %)
Mamelodi 396 (45.62 %)
Other 177 (20.39 %)
Employed 248 (28.67 %)
Unemployed 617 (71.33 %)
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The total numbers for each demographic (gender, residence and employment status)
differ from the total number of patients enrolled in the study (870) due to missing

values in the files.

Of interest was the prevalence of female and unemployed patients. The patients

were predominantly black and of low socioeconomic status.

3.1.2. WHO staging

WHO HIV staging classification (Appendix 2) was determined by a review of clinical
parameters documented in the hospital records as at the time of commencing ARVs.
Of the 870 patients, 21 patients (2.43 %) were classified stage 1, 107 patients (12.4
%) were classified as stage 2, 479 patients (55.5 %) were classified as stage 3, 256
patients (29.66 %) were classified as stage 4. Almost 85.2 % of patients receiving
ARVs had advanced HIV disease and were classified as WHO stage 3 or 4 (table 4)

Table 4: WHO staging for patients receiving ARVs at TDH

WHO STAGE NUMBER (N= 863) PERCENTAGE (%)
1 21 2.43

2 107 12.4

3 479 55.5

4 256 29.66

Most patients were classified as WHO stage 3 or 4.

3.1.3 Virological and Immunological indices

As shown in table 5, the mean CD4 count increased gradually with the highest
value achieved at the 60 month time point. There was a decrease in the viral load
from the 12 month to the 24 month time point. There was no difference in the mean
viral load at 36 month, 48 month and 60 month (Table 5).
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Table 5: Mean CD4 count and mean viral load of patients receiving ARVs at
TDH

Time point Mean CD4 count Mean Viral Load (
(cells/mm?®) copies/ml) and the log
value in brackets

Baseline 109.57 281560.4 (5.039)
12month 289.75 5679.63 (1.881)
24month 407.59 548.4 (1.770)
36month 465.06 51.21 (1.699)
48month 516.52 56.61 (1.701)
60month 529.52 54.12 (1.702)

The mean CD4 count increased gradually over the 5 year period.

3.1.4 Adherence factors

Of the 870 adult patient receiving antiretroviral therapy at the hospital, 111 (13.59
%) patients missed more than 3 doses according to self report, 131 (16.93 %)
patients stopped ARVs temporarily (usually due to toxicity) and subsequently
restarted, 27 (3.34 %) stopped ARVs permanently, 120 (14.65 %) patients did not
come back to the clinic for 3months or longer hence defaulted in treatment, and 129
(15.75 %) patients were transferred to the clinic from other health institutions.
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Table 6: The adherence factors of patients receiving ARVs at TDH

Parameter Number of patients Percentage (%)
Non adherer (N=2817)

Yes 111 13.59
No 706 86.41
Interrupted (N=774)

Yes 131 16.93
No 643 83.07
Stopped (N = 808)

Yes 27 3.34
No 781 96.66
Defaulted (N=819)

Yes 120 14.65
No 699 85.35
Transferred (N=819)

Yes 129 15.75
No 690 84.25

The total numbers for the parameters are not the same due to missing values in the
files. The majority of patients did adhere to the therapy

3.1.5. Antiretroviral treatment

Most of the patients, almost 66 % were started on the d4t, 3tc, efv combination. Of
the 536 patient who were started on the d4t, 3tc, efv combination, 86 patients were
changed to azt, 3tc, efv combination during the 5Syear period.
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Table 7: The treatment regimen of patients receiving ARVs at TDH

Treatment Regimen started on ~ Number Percentage
d4t, 3tc, efv 536 65.93 %
d4t, 3tc, nvp 70 8.61 %

azt, 3tc, efv 37 4.55 %

azt, 3tc, nvp 15 1.85 %

azt, 3tc, ddi, kaletra 2 0.25 %
other. 67 8.24 %

d4t, 3tc., efv change to

azt,3tc,efv 86 16.04%

3tc — Lamivudine, d4t — Stavudine, efv — Efavirenz, nvp — Nevirapine, azt — Zidovudine, ddi —
Didanosine.

The majority of the patients were on d4t, 3tc,efv combination when they started
ART.

3.2 Proportion of patient who failed treatment virologically at each time point
3.2.1. Virological failure at 12months

Of the 870 patients receiving antiretroviral therapy, 45 patients failed virologically at
the 12 month time point. Most of these patients were female (60 %) and the mean
age was 42 years. Fourteen patients (31.11 %) resided in Pretoria central region, 2
patients (4.44 %) in Cullinan, 2 patients (4.44 %) in Eersterust, 18 patients (40 %) in
Mamelodi and 9 patients (20 %) in other areas. Almost 69 % of these patients were
unemployed and about 89 % were classified as WHO stage 3 or 4. Of these 45
patients, 13 patients (28.89 %) missed more than 3 doses in a month according to
self report, 9 patients (21.43 %) interrupted treatment temporarily, 1 patient (2.22 %)
stopped ARVs permanently, 6 patients (13.33 %) did not come back to the clinic for
3 months or longer and 7 patients (15.56 %) were transferred in from other health
institutions. 66.67percent of these patients were on the first line treatment regimen-
d4t, 3tc,efv combination (see Table 8).
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3.2.2. Virological failure at 24months

As shown in table 8, 14 patients experienced virological failure at the 24 month time
point. Of these patients 69.23 % were female and the mean age was 40years. Most
of these patients (57.14 %) lived in Mamelodi, 1 patient (7.14 %) lived in Pretoria
central area, 2 patients (14.29 %) lived in Eersterust and 3 patients (21.43 %) lived
in other areas. All the patients were unemployed and about 86 % were classified as
WHO stage 3 or 4. Of these 14 patients, 5 patients (38.46 %) missed more than 3
doses in a month according to self report, 5 patients (35.71 %) interrupted treatment
temporarily, 4 patients (28.57 %) did not come back to the clinic for 3 months or
longer and 1 patient (7.14 %) was transferred in from another health institution. Nine
of these patients (64.29 %) were receiving the first line treatment regimen- d4t,

3tc,efv combination (Table 8).

3.2.3 Virological failure at 48 months

Only 1 patient failed virologically at the 48month time point. This patient was
a 38-year old female who resided in Eersterust. The patient presented with
WHO stage 3 disease and was unemployed. The patient did not come back
to the clinic for 3 months or more and hence defaulted on treatment. She
was placed on a special treatment regimen when her ARTs were restarted.

3.2.4 Virological failure at 36months and 60months

None of the 870 patients failed virologically at the 36month and 60month

time points.
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Table 8: Description of virological failure population

12month (N = | 24month (N | 36month | 48month (N | 60month
Parameter 870) = 824) (N=823) | =823) (N =823)
No of patients 45 (5.17 %) 14(1.70 %) 0 1(0.12 %) 0
Male 18(40 %) 4(30.77 %) N/A* 0 N/A*
Female 27(60 %) 9(69.23 %) N/A* 1(100 %) N/A*
Mean Age (years) 41.69 (28-67 ) |40.29(27-57) | N/A* 38 N/A*
Residence in
Pretoria 14(31.11 %) 1(7.14 %) N/A* 0 N/A*
Cullinan 2(4.44 %) 0 N/A* 0 N/A*
Eersterust 2(4.44 %) 2(14.29 %) N/A* 1(100 %) N/A*
Mamelodi 18(40 %) 8(57.14 %) N/A* 0 N/A*
Others 9(20 %) 3(21.43 %) N/A* 0 N/A*
Employed 14(31.11 %) 0 N/A* 0 N/A*
Unemployed 31(68.89 %) 14(100 %) N/A* 1(100 %) N/A*
WHO stage
1 1(2.22 %) 0 N/A* 0 N/A*
2 4(8.89 %) 2(14.29 %) N/A* 0 N/A*
3 29(64.44 %) 9(64.29 %) N/A* 1(100 %) N/A*
4 11(24.44 %) 3(21.43 %) N/A* 0 N/A*
Mean Viral Load(
copies/ml) 108578.5 30128.57 N/A* 0 N/A*
Non adherer 13(28.89 %) 5(38.46 %) N/A* 0 N/A*
Interrupted1 9(21.43 %) 5(35.71 %) N/A* 0 N/A*
Stopped 1 1(2.22 %) 0 N/A* 0 N/A*
Defaulter 6(13.33 %) 4(28.57 %) N/A* 1(100 %) N/A*
Transferred 7(15.56 %) 1(7.14 %) N/A* 0 N/A*
Regimen
d4t, 3tc, efv 30(66.67 %) 9(64.29 %) N/A* 0 N/A*
d4t, 3tc, nvp 4(8.89 %) 1(7.14 %) N/A* 0 N/A*
azt, 3tc, efv 3(6.67 %) 1(7.14 %) N/A* 0 N/A*
azt, 3tc, nvp 0 0 N/A* 0 N/A*
azt, ddi, kaletra 0 0 N/A* 0 N/A*
azt, 3tc, ddi, kaletra 0 0 N/A* 0 N/A*
other. 6(13.33 %) 3(21.43 %) N/A* 1(100 %) N/A*
d4t, 3tc, efv changed
to azt,3tc,efv 2(4.44 %) 0 N/A* 0 N/A*

* N/A - not applicable
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3.3 Proportion of patients who failed treatment immunologically at each time
point

3.3.1 Immunological failure at 12 months

Of the 870 patients receiving antiretroviral therapy, 72 patients failed
immunologically at the 12month time point. Forty two patients (58.33 %) were female
while 30 patients (41.67 %) were male. The mean age was 39 years. Sixteen
patients (22.54 %) resided in Pretoria central region, 3 patients (4.23 %) in Cullinan,
10 patients (14.08 %) in Eersterust, 28 patients (39.44 %) in Mamelodi and 14
patients (19.72 %) in other areas. 69.44percent of these patients were unemployed
and about 86 % were classified as WHO stage 3 or 4. Of these 72 patients, 11
patients (17.74 %) missed more than 3 doses in a month according to self-report, 14
patients (24.14 %) interrupted treatment temporarily, 2 patients (3.28 %) stopped
ARVs permanently, 14 patients (22.58 %) did not come back to the clinic for 3
months or longer and 9 patients (15 %) were transferred in from other health
institutions. Thirty five patients (60.34 %) were on the first line treatment regimen-
d4t, 3tc, efv combination (Table 9).

3.3.2 Immunological failure at 24months

As shown in table 9, 23 patients experienced immunological failure at the 24 month
time point. Of these patients 60.9 % were female and the mean age was 40years.
Most of these patients (69.57 %) lived in Mamelodi, 5 patients (21.74 %) lived in
Pretoria central area, 1 patient (4.35 %) lived in Eersterust and 1 patient (4.35 %)
lived in another area. Aimost 87 % of the patients were unemployed and about 91 %
were classified as WHO stage 3 or 4. Of these 23 patients, 8 patients (36.36 %)
missed more than 3 doses in a month according to self-report, 12 patients (57.14 %)
interrupted treatment temporarily, 1 patient (4.55 %) stopped ARVs permanently, 5
patients (22.73 %) did not come back to the clinic for 3 months or longer and 5
patients (22.73 %) were transferred in from other health institutions. Fifteen of these
patients (68.8 %) were receiving the first line treatment regimen - d4t, 3tc, efv
combination (Table 9).

28



3.3.3 Immunological failure at 36months

At the 36month time point, 57 patients receiving ARVs failed immunologically. Most
of these patients were female (73.68 %) and the mean age was 39 years. Eleven
patients (20 %) resided in Pretoria central area, 1patient (1.82 %) in Cullinan, 9
patients (16.36 %) in Eersterust, 26 patients (47.27 %) in Mamelodi and 8 patients
(14.55 %) in other areas. Almost 75 % of these patients were unemployed and 85.45
% were classified as WHO stage 3 or 4. Of these 57 patients, 6 patients (13.04 %)
missed more than 3 doses in a month according to self-report, 11 patients (24.44 %)
interrupted treatment temporarily, 1 patient (2.17 %) stopped ARVs permanently, 13
patients (28.26 %) did not come back to the clinic for 3 months or longer and 11
patients (23.40 %) were transferred in from other health institutions. 55.56percent of
these patients were on the first line treatment regimen - d4t, 3tc, efv combination
(Table 9).

3.3.4 Immunological failure at 48months

One hundred adult patients of the study population experienced immunological
failure at the 48 month time point. Of these patients 73.74 % were female and the
mean age was 40 years. 47 patients (47 % ) lived in Mamelodi, 21 patients (21 %)
lived in Pretoria central area, 3 patients (3 %) lived in Cullinan, 11 patients (11 %)
lived in Eersterust and 18 patients(18 %) lived in other areas. 73.47 % of the
patients were unemployed and 81.81 % were classified as WHO stage 3 or 4. Of
these 100 patients, 22 patients (23.4 %) missed more than 3 doses in a month
according to self-report, 16 patients (18.18 %) interrupted treatment temporarily, 8
patients (8.6 %) stopped treatment permanently, 30 patients (31.91 %) did not come
back to the clinic for 3 months or longer and 17 patients (18.48 %) were transferred
in from other health institutions. 62 of these patients (67.39 %) were receiving the
first line treatment regimen - d4t, 3tc,efv combination (Table 9).

3.3.5 Immunological failure at 60months

As shown in table 9, 140 of the adult patients receiving ART failed immunologically
at the 60 month time point. Most of these patients were female (68.57 %) and the
mean age was 41 years. Thirty five patients (25.18 %) resided in Pretoria central
area, 4 patients (2.88 %) in Cullinan, 12 patients (8.63 %) in Eersterust, 63 patients
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(45.32 %) in Mamelodi and 25 patients (17.99 %) in other areas. Almost 73 % of
these patients were unemployed and about 83 % were classified as WHO stage 3 or
4. Of these 140 patients, 16 patients (12.60 %) missed more than 3 doses in a
month according to self-report, 18 patients (17.48 %) interrupted treatment
temporarily, 4 patients (3.54 %) stopped ARVs permanently, 22 patients (17.19 %)
did not come back to the clinic for 3 months or longer and 22 patients (17.32 %)
were transferred in from other health institutions. 65.08 % of these patients were on

the first line treatment regimen - d4t, 3tc,efv combination (Table 9).
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Table 9: Description of immunological failure population at each time point

Parameter 12months 24months 36months 48months 60months
(N=870) (N=824) (N=823) (N=823) (N=823)
No of patients 72(8.28 %) |23(2.79%) |57(6.93 %) 100(12.15 %) | 140(17.01 %)
Male 30(41.67 %) |9(39.13%) | 15(26.32 %) 26(26.26 %) 44(31.43 %)
Female 42(58.33 %) | 14(60.90 %) | 42(73.68 %) 73(73.74 %) 96(68.57 %)
Mean Age (range in | 39.47(21-67) | 40.52(26-55) | 38.72(21-60) | 40.15 (20-60) | 41.22(21-67)
\F/{eeasri?ence in
Pretoria 16(22.54 %) | 5(21.74 %) | 11(20 %) 21(21 %) 35(25.18 %)
Cullinan 3(4.23 %) 0 1(1.82 %) 3(3 %) 4(2.88 %)
Eersterust | 10(14.08 %) | 1(4.35 %) 9(16.36 %) 11(11 %) 12(8.63 %)
Mamelodi | 28(39.44 %) | 17(69.57 %) | 26(47.27 %) 47(47 %) 63(45.32 %)
Others 14(19.72 %) | 1(4.35 %) 8(14.55 %) 18(18 %) 25(17.99 %)
Employed 22(30.56 %) |3(13.04 %) | 14(25.45 %) 26(26.53 %) 37(27.01 %)
Unemployed 50(69.44 %) | 20(86.96 %) | 41(74.55 %) 72(73.47 %) 100(72.9 %)
WHO stage
1 2(2.78 %) 0 0 4(4.04 %) 5(3.60 %)
2 8(11.11%) | 2(9.09 %) 8(14.55 %) 14(14.14 %) 19.13.67 %)
3 40(55.56 %) | 15(68.18 %) | 31(56.36 %) 46(46.46 %) 79(56.83 %)
4 22(30.56 %) |5(22.72%) | 16(29.09 %) 35(35.35 %) 36(25.90 %)
Mean CD4 Count 126.81
(cells/mm®)(standard | (100.50) 91.13(40.46) | 237.56(106.62) | 251.22(104.25) | 277.29(90.11)
deviation)
Non adherer 11(17.74 %) | 8(36.36 %) | 6(13.04 %) 22(23.40 %) 16(12.60 %)
Interrupted 1 14(24.14 %) | 12(57.14 %) | 11(24.44 %) 16(18.18 %) 18(17.48 %)
Stopped 1 2(3.28 %) 1(4.55 %) 1(2.17 %) 8(8.60 %) 4(3.54 %)
Defaulter 14(22.58 %) |5(22.73 %) | 13(28.26 %) 30(31.91 %) 22(17.19 %)
Transferred 9(15 %) 5(22.73 %) | 11(23.40 %) 17(18.48 %) 22(17.32 %)
Regimen
dat, 3tc, efv 35(60.34 %) | 15(68.18 %) | 25(55.56 % 62(67.39 %) 82(65.08 %)
d4t, 3tc, nvp 4(6.90 %) 4(18.18 %) | 7(15.56 %) 9(9.78 %) 16(12.70 %)
azt, 3tc, efv 6(10.34%) |0 2(4.44 %) 2(2.17 %) 2(1.59 %)
azt, 3tc, nvp 0 0 3(6.67 %) 6(6.52 %) 3(2.38 %)
azt, ddi, kaletra 0 0 0 0 0
azt, 3tc, ddi, kaletra | 0 0 0 0 0
other. 4(6.90 %) 1(4.55 %) 4(8.89 %) 9(9.78 %) 14(11.11 %)
dat, 3tc,efv changed | 9(15.52 %) | 2(9.09 %) | 4(8.89 %) 4(4.35 %) 9(7.14 %)

to azt.3tc.efv

3tc — Lamivudine,
Didanosine.

d4t — Stavudine, efv — Efavirenz, nvp — Nevirapine, azt — Zidovudine, ddi —
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3.4 Proportion of patients who failed treatment (both virological and/or
immunological) on a yearly basis

3.4.1 Treatment failure at 12months

One hundred and two patients experience treatment failure at the 12month time
point. Of these 102 patients, 45 patients (44.12 %) experienced virological failure, 72
patients (70.59 %) experienced immunological failure and 15 patients experienced
both virological failure and immunological failure. The mean age was 40years. 59
patients (57.84 %) were female and most of these patients lived in Mamelodi. About
86 % of these patients had WHO stage classification of 3 or 4. Sixty nine patients
(67.65 %) were unemployed. Of these 102 patients, 20 patients (21.74 %) missed
more than 3 doses in a month according to self-report, 22.99 % interrupted treatment
temporarily, 3.3 % stopped ARVs permanently and 17 patients (18.48 %) did not
come back to the clinic for 3months or longer (Table 10). Forty five patients (97.83
%) died within the first year of treatment. Though there were some missing data, this
shows that majority of the death occurrence occurred within the first year of

treatment.
3.4.2 Treatment failure at 24months

As shown in table 10, 37 patients failed treatment at the 24month time point. 14
patients (37.84 %) failed Vvirologically, while 23patients (62.16 %) failed
immunologically. None of the patients had both virological and immunological failure.
Most of these patients were female (64.86 %) and the mean age was 42 years.
Almost 92 % of these patients were unemployed, 62.16 % lived in Mamelodi and
about 89 % of them were classified as WHO stage 3 or 4. Of these 37 patients, 12
patients (35.29 %) missed more than 3 doses in a month according to self-report, 16
patients (48.48 %) interrupted treatment temporarily, 1 patient (2.94 %) stopped
ARVs permanently and 8 patients (22.86 %) did not come back to the clinic for 3

months or longer.
3.4.3. Treatment failure at 36 months

At 36 month time point, 57 adult patients receiving ARVs failed treatment. No
patients failed virologically at this time point, only immunological failure was seen at
this time point. Most of these patients were female and the majority of them lived in
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Mamelodi. The mean age was 39 years, 74.55 % were unemployed and about 85 %
were classified as WHO stage 3 or 4. Of these 57 patients, 6 patients (13.04 %)
missed more than 3 doses in a month according to self-report, 11 patients (24.44 %)
interrupted treatment temporarily, 1 patient (2.17 %) stopped ARVs permanently, 13
patients (28.26 %) did not come back to the clinic for 3months or longer and 11
patients (23.40 %) were transferred in from other health institutions (Table 10).

3.4.4 Treatment failure at 48months

Of the 823 adult patients receiving ARVs at TDH, 101 patients failed at the 48month
time point. One hundred patients failed immunologically while only one patient failed
virologically. The mean age was 40 years, 75 % were female and most of these
patients resided in Mamelodi. Of these patients, 82 % were classified WHO stage 3
or 4 and 72 patients (72.73 %) were unemployed. Twenty two patients (23.40 %)
missed more than 3 doses in a month according to self-report, 16 patients (18.60 %)
interrupted treatment temporarily, 8 patients (8.79 %) stopped ARVs permanently
and 30 patients (31.91 %) did not come back to the clinic for 3 months or longer
(Table 10).

3.4.5. Treatment failure at 60months

As shown in table 10, one hundred and forty patients failed treatment at 60month
time point. Only immunological failure was experienced by these patients. 68.57 % of
these patients were female and the mean age was 41 years. About 83 % were
classified as WHO stage 3 or 4 and almost 73 % of these patients were unemployed.
Of these 140 patients, 16 patients (12.60 %) missed more than 3 doses in a month
according to self-report, 18 patients (17.48 %) interrupted treatment temporarily, 4
patients (3.54 %) stopped ARVs permanently, 22 patients (17.19 %) did not come
back to the clinic for 3 months or longer and 22 patients (17.32 %) were transferred
in from other health institutions (Table 10).
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Table 10: Description of treatment failure population at each time point

12month (N | 24month (N | 36month (N | 48month (N | 60month ( N=
Parameter = 870) = 824) = 823) = 823) 823)
No of patients 102(11.72 %) | 37(4.49 %) |57(6.93 %) | 101(12.27 %) | 140(17.01 %)
Virological failure 45 (5.17 %) 14(1.61 %) |0 1(0.11 %) 0
Immunological failure | 72(8.28 %) 23(2.64 %) | 57(6.55 %) | 100(11.49 %) | 140(16.09 %)
Both failures 15(1.72 %) 0 0 0 0
Male 43(42.16 %) | 13(35.14 %) | 15(26.32 %) | 25(25 %) 44(31.43 %)
Female 59(57.84 %) | 24(64.86 %) | 42(73.68 %) | 75(75 %) 96(68.57 %)
Mean Age ( range in 42.16(26- 38.72(21- 40.37(20—
years) 40.23(21-67) | 57) 60) 60) 41.22 (21 -67)
Residence in
Pretoria 27(26.73 %) | 7(18.92%) | 11(20 %) 21(20.79 %) | 35(25.18 %)
Cullinan 3(2.97 %) 0 1(1.82 %) 3(2.97 %) 4(2.88 %)
Eersterust 11(10.89 %) | 3(8.11 %) 9(16.36 %) | 12(11.88 %) | 12(8.63 %)
Mamelodi 39(38.61 %) | 23(62.16 %) | 26(47.27 %) | 47(46.53 %) | 63(45.32 %)
Others 21(20.79 %) | 4(10.81 %) |8(14.55%) |18(17.82%) |25(17.99 %)
Employed 33(32.35 %) | 3(8.11 %) 14(25.45 %) | 27(27.27 %) | 37(27.01 %)
Unemployed 69(67.65 %) | 34(91.89 %) | 41(74.55 %) | 72(72.73 %) | 100(72.99 %)
WHO stage
1 2(1.96 %) 1(2.78 %) 0 5(5 %) 5(3.60 %)
2 12(11.76 %) | 3(8.33 %) 8(14.55 %) | 14(14 %) 19.13.67 %)
3 60(58.82 %) | 23(63.89 %) | 31(56.36 %) | 48(48 %) 79(56.83 %)
4 28(27.45 %) | 9(25 %) 16(29.09 %) | 33(33 %) 36(25.90 %)
Non adherer 20(21.74 %) | 12(35.29 %) | 6(13.04 %) |22(23.40 %) | 16(12.60 %)
Interrupted 1 20(22.99 %) | 16(48.48 %) | 11(24.44 %) | 16(18.60 %) | 18(17.48 %)
Stopped 1 3(3.3 %) 1(2.94 %) 1(2.17 %) 8(8.79 %) 4(3.54 %)
Defaulter 17(18.48 %) | 8(22.86 %) | 13(28.26 %) | 30(31.91 %) | 22(17.19 %)
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Table 11: Description of the types of treatment failure at each time point

12month 24month 36month 48month 60month Total

Number 102 37 57 101 140 437(100 %)
Virological 45 14 0 1 0 60

failure (13.73 %)
Immunological 72 23 57 100 140 392

failure (89.70 %)
Both failures 15 0 0 0 0 15 (3.43 %)

There were 437 instances of failure. 60 were virological failure, 392 were
immunological failure and only 15 instances showed an overlap of both virological

and immunological failure.

180
160
140
»n 120 -
g
=
E 100 -
Y
© 80 - OBoth
2
E 60 - O CDF
>
=2 W VF
40
20
0
= N w H [e))
N = (o)) o o
m m @ = =
o ~ ~ o B
] = = 2 =)
Interval (and total)
CDF — Immunological failure VF — Virological failure

Figure 1: Histogram showing the types of treatment failure at each time point
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The above histogram shows that virological failure was only experienced in the
12month, 24month and 48month time points with a progressive decrease over time.
However, for immunological failure, there was a sharp decrease in the proportion of
patients that failed for the 12month time point to the 24month time point, but then
gradually increased to the highest level at the 60month time point. As shown in table
11, there were a total of 437 instances of failure throughout the study period. Of
these 437 instances, 60 were virological failure and 392 were immunological failure.
Only 15 instances showed an overlap of both virological and immunological failure.

3.5 Total number of patients who failed treatment during the study period

Separating the patients who failed treatment at any time from those who did not fail
treatment showed that; of the 870 adult patients receiving ARVs at TDH, 333
patients failed treatment at any time over the study period while 537 patients did not
fail treatment at all. Though there were 437 instances of treatment failure (Table 11),
only 333 patients failed treatment throughout the study period. This is due to the fact
that some patients failed treatment more than once during the study period.

Table 12: Failure occurrence in the patients who failed treatment

Failure occurrence 1 2 3 4 Total
No of patients 248 72 11 2 333
Percentage (%) 74.47 21.62 3.3 0.6 100

Most patients failed treatment only once throughout the study period.

Table 12 shows the proportion of patients who experienced treatment failure once,
twice or more. 74.47 % (248 patients) of the proportion of patients who failed
treatment, failed once throughout the 5 year study period. 21.62 % (72 patients) of
the failing population failed twice, 3.3 % (11 patients) failed 3 times and 0.6 % (2

patients) failed 4 times over the 5 year study period.
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Figure 2: Graph showing failure occurrence in all patients

3.5.1 Social demographics

A total of 333 adults who were receiving ARVs over the 5 year study period
experienced treatment failure at one or more time points. As shown below, the
mean age of patients who failed treatment was 42 years. Of the 333 patients, 107
(32.33 %) were male and 224 (67.67 %) were female. Most of the patients were
unemployed and the majority lived in Mamelodi, a township to the east of Pretoria.
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Table 13: Social demographics of patients who failed treatment at TDH

Parameter

Number (percentage)

Total Patients

Male

Female

Mean Age(range in years)

Residence in
Pretoria
Cullinan
Eersterust
Mamelodi
Others

Employed

Unemployed

333

107 (32.33 %)
224 (67.67 %)
41.54 (20 — 67)

77 (23.26 %)
10 (3.02 %)
30 (9.06 %)
152 (45.92 %)
62 (18.73 %)
86 (25.98 %)
245 (74.02 %)

3.5.2 WHO staging

Of the 333 patients, 9 patients (2.74 %) were classified as stage 1, 42 patients

(12.77 %) were classified as stage 2, 187 patients (56.84 %) were classified as stage

3 and 91 patients (27.66 %) were classified as stage 4. 84.5 % of patients receiving

ARVs had advanced HIV disease and were classified as WHO stage 3 or 4.

Table 14: WHO staging for patients that failed

WHO STAGE NUMBER( N =329 ) PERCENTAGE (%)
1 9 2.74
2 42 12.77
3 187 56.84
4 91 27.66
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3.5.3 Virological and Immunological indices

As shown in table 15, the mean CD4 count increased gradually with the highest
mean CD4 count attained at 48 months after which it slightly decreased at 60
months. There was a decrease in the viral load from baseline to the 24 month time
point. The mean viral load at 36months, 48months and 60 months was relatively
similar (Table 15).

Table 15: Mean CD4 count and mean viral load of patients who failed treatment

Time point  Mean CD4 Standard deviation Mean Viral Load Standard
count of mean CD4 (copies/ml) and the deviation of
(cells/mm?®) count log value in bracket mean viral
load.
Baseline 126.74 143.51 276849.1 (5.063) 331898.5
12month 282.17 182.65 14716.45 (2.111) 87730.83
24month 418.60 210.60 1335.97 (1.853) 13126.95
36month 452.98 196.07 52.91 (1.701) 35.30
48month 469.28 218.35 66.73 (1.707) 257.02
60month 441.26 201.52 55.24 (1.710) 48.18

3.5.4 Adherence Factors

Of the 333 adult patients who experienced treatment failure at the hospital, 56 (18.18
%) patients missed more than 3 doses according to self-report, 65 (22.41 %) patients
stopped ARVs temporarily (usually due to toxicity) and subsequently restarted,
12(8.91 %) stopped ARVs permanently, 67 (21.61 %) patients did not come back to
the clinic for 3 months or longer and hence defaulted on treatment, and 55 (17.74 %)

patients were transferred to the clinic from other health institutions (Table 16).
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Table 16: The adherence factors of patients who failed treatment at TDH

Parameter Number of patients Percentage (%)
Non adherer (N=2308)

Yes 56 18.18
Interrupted (N=290)

Yes 65 22.41
Stopped (N=2307)

Yes 12 3.91
Defaulted (N=310)

Yes 67 21.61
Transferred (N=310)

Yes 55 17.74

The total numbers of patients for the parameters are not the same due to missing values in

the files.

3.5.5 Antiretroviral treatment

Most of the patients, about 65 %, were started on d4t, 3tc, efv combination. Of the

200 patients who were started on d4t, 3tc, efv combination, 27 patients were

changed to azt, 3tc, efv combination during the 5 year period (see table 17).

Table 17: Treatment regimen of patients that failed treatment at TDH

Treatment Regimen Number (N = 307) Percentage
d4t, 3tc, efv 200 65.15 %
d4t, 3tc, nvp 30 9.77 %

azt, 3tc, efv 17 5.54 %

azt, 3tc, nvp 7 2.28 %

azt, 3tc, ddi, kaletra 0 0 %

other. 26 8.47 %

d4t, 3tc., efv change to azt,3tc,efv 27 8.79 %

3tc — Lamivudine, d4t — Stavudine, efv — Efavirenz, nvp — Nevirapine, azt — Zidovudine, ddi —

Didanosine.
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3.6 Rate of change of CD4 count over time
3.6.1. Rate of change of CD4 count of the entire study population over time

The mean rate of change of CD4 cell count was highest at the 12-month time point
with a 15.02 cell count change and then gradually decreased to the lowest value of
1.09 cell count change at the 60 month time point. Eight hundred and nineteen
patients (94.14 %) had a positive slope at the 12-month time point; this number
decreased gradually to 469 patients (53.91 %) at the 60-month time point.
Subsequently, there was an increase over time in the number of patients with
negative slopes annually with the maximum value reaching 401 patients (46.09 % at
the 60 month time point (see table 18).

Table 18: The mean rate of change of CD4 count overtime

Time period 12-0 24-12 36-24 48-36 60-48
months months months months months
Mean rate of 15.02 9.82 4.89 419 1.09

change of CD4

(cells/mm®month)

Number of positive 819 712 598 523 469
slopes (N = 870)

Percentage (%) 94.14 81.84 68.74 60.11 53.91
Number of negative 51 158 272 347 401
slopes (N = 870)

Percentage (%) 5.86 18.16 31.26 39.89 46.09

3.6.2. Rate of change of CD4 count of patients who failed treatment

There was a decrease in the mean rate of change of CD4 cell count overtime for
both the patients who failed treatment and those who did not fail treatment. However,
the mean rate of change of CD4 count for the patients who failed treatment was
worse in that the mean rate of change of CD4 count actually became negative at the
60month time point. A significant difference between the patients who failed
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treatment and those who did not fail treatment could however not be demonstrated.

This was presumably in view of the large standard deviations, as shown in table 19.

Table 19.The mean rate of change of CD4 count of failed versus non-failure

patients
Time period 12-0 month ~ 24-12 36-24 48-36 60-48
month month month month
Mean rate of CD4 change 13 11 3 1 -2
of patients who failed
(cell/mm*month)
Standard Deviation 15 16 19 25 27
Mean rate of CD4 change 16 9 6 6 3
of patients who did not fail
(cells/mm®month)
Standard Deviation 10 11 13 16 18
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Figure 3: The mean rate of change in CD4 count /12 month period for failure

versus non-failure patients
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3.7 Rate of change of viral load over time
3.7.1 Rate of change of viral load of the entire study population over time

The mean rate of change in log viral load increased from a negative value at the 12
month time point to a positive value at the 48 month time point. However, the mean
rate of change in log viral load remained the same at the 48 month and 60 month
time points. Ninety eight percent (853 patients) of the 870 adult patients receiving
ARVs had a negative slope at the 12 month time point. There was no significant
difference in the percentage of patients with negative slopes at the other time points
(see table 20).

Table 20: The mean rate of change of viral load over time

Time period 12-0 24-12 36-24 48-36 60-48
months months months months months
Mean rate of -0.263 -0.010 -0.006 0.000 0.000

change of LOG VL.
( copies/ml/month)

Number of positive 17 641 697 777 745
slopes (N = 870)

Percentage (%) 1.95 73.68 80.11 89.31 85.63
Number of negative 853 229 173 93 125
slopes (N = 870)

Percentage (%) 98.05 26.32 19.89 10.69 14.37

3.7.2 Rate of change of log viral load of patients who failed treatment

The mean rate of change in log viral load for patients that failed treatment increased
from a negative value at the 12 month time point to a positive value at the 48 month
time point. This indicated that there was a slow rate of viral suppression over time in
the patients that failed treatment. There was an increase in the mean rate of change
of log viral load overtime for the patients who failed treatment. However, the mean
rate of change of log viral load for patients that did not fail treatment remained the

same over time, implying that the rate of viral suppression was constant over time.
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Table 21: The mean rate of change of viral load of failure versus non-failure

patients

Time period 12-0 24-12 36-24 48-36 60-48
month month month month month

Mean rate of LOG VL -0.241 -0.027 -0.012 0.001 0.000

change of patients who

failed (copies/ml/month)

Standard Deviation 0.107 0.092 0.043 0.010 0.016

Mean rate of LOG VL 0.000 0.000 0.000 0.000 0.000

change of patients who did

not fail.(copies/ml/month)

Standard Deviation 0.069 0.022 0.019 0.009 0.013

There was a slow rate of viral suppression over time in the patients that failed
treatment. The rate of viral suppression was constant over time for patients that did

not fail treatment.

3.8 Hypothesis tests comparing failure versus non-failure patients for all

variables

Table 22 presents the results of univariate comparisons between the failure and non-
failure groups. There were significant differences between the two groups for the
following variables: non-adherence, interrupting treatment, defaulted treatment, viral
load at baseline, 12, 24, 36, 48, 60 months, and CD4 count at baseline, 12, 24, 36,
48, 60 months. Hence, there was a significant association (p<0.05) between the
clinical outcome, which is treatment failure, and the variables mentioned above.
However, there was no significant association (p>0.05) between gender of the
patient, age of patient, place of residence, WHO stage, if a patient stopped
treatment, if a patient was transferred from another health institution and whether a
patient failed treatment or not.
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Table 22: p-values for compared variables

Compared variables p value<0.05 p value >0.05
Gender all fail vs all not fail 0.6757
Age all fail vs all not fail 0.2543
Residence all fail vs all not fail 0.4666
Employment all fail vs all not fail 0.1938
WHO stage all fail vs all not fail 0.7655
Non adherer all fail vs all not fail 0.0040

Interrupted all fail vs all not fail 0.0023

Stopped all fail vs all not fail 0.6166
Defaulter all fail vs. all not fail 0.0008

Transferred all fail vs. all not fail 0.2619
CD4 count baseline all fail vs. all not fail <0.001

CD4 count 12/12 all fail vs. all not fail <0.001

CD4 count 24/12 all fail vs. all not fail <0.001

CD4 count 36/12 all fail vs. all not fail <0.001

CD4 count 48/12 all fail vs. all not fail <0.001

CD4 count 60/12 all fail vs. all not fail <0.001

Viral load baseline all fail vs. all not fail <0.001

Viral load 12/12 all fail vs. all not fail <0.001

Viral load 24/12 all fail vs. all not fail <0.001

Viral load 36/12 all fail vs. all not fail <0.001

Viral load 48/12 all fail vs. all not fail <0.001

Viral load 60/12 all fail vs. all not fail 0.0021
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3.9 Results of logistic regression analysis
3.9.1 Analysis of covariance

Table 23: The p-value from analysis of covariance per time point of CD4 count
and viral load

Parameter P-value
CD4 count 0 versus Log VL 0, 0.026
CD4 count 12 versus Log VL 12 <0.01
CD4 count 24 versus Log VL 24 <0.01
CD4 count 36 versus Log VL 36 0.492
CD4 count 48 versus Log VL 48 0.035
CD4 count 60 versus Log VL 60 0.079

3.9.2 Covariance matrices
Table 24: The covariance matrix of CD4 count over the 5-year study period

| cd0 cdi2 cd24 cd36 cd48 cd60
_____________ oo e memmmmemmmmememmmmemmemmememmeme————————————
cd0 | 1.0000

|

cd12| 0.3682 1.0000

| 0.0000

cd24 | 0.2842 0.5110 1.0000

| 0.0000 0.0000

cd36| 0.0399 0.2624 0.4202 1.0000

| 0.2397 0.0000 0.0000

cd48 | 0.0597 0.1218 0.1412 0.1911 1.0000
| 0.0786 0.0003 0.0000 0.0000

cd60 | 0.0368 0.0682 0.0182 0.0646 0.0749 1.0000
| 0.2785 0.0444 0.5925 0.0569 0.0271

The covariance matrix of CD4 count shows an autoregressive (AR1) correlation
structure. The results that are nearer in time are more strongly correlated.
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Table 25: The covariance matrix of the log viral load over the 5-years study
period

| logvl0 logvl12 logvi24 logvi36 logvl48 logvi60
_____________ o e e
logvli0 | 1.0000

|

logvi12 | -0.0093 1.0000

| 0.7851

logvi24 | 0.0213 0.1137 1.0000

| 0.5306 0.0008

logvl36 | -0.0325 -0.0410 0.0083 1.0000

| 0.3389 0.2265 0.8082

logvl48 | -0.0091 -0.0150 0.0292 0.5241 1.0000
| 0.7879 0.6590 0.3908 0.0000

logvi60 | 0.0032 0.0984 -0.0067 -0.0006 -0.0755 1.0000
| 0.9254 0.0037 0.8449 0.9855 0.0260

The log viral load covariance matrix is unstructured hence there is no relationship

across time.

3.9.3 Spaghetti plots for the CD4 count and viral load for the failed versus non

failure groups

The spaghetti plot involves plotting a subject’s values for the repeated outcome
measure (vertical axis) versus time (horizontal axis) and connecting the dots
chronologically. The spaghetti plot is useful for visually representing longitudinal
data. The trajectories commonly overlap in a spaghetti plot, as both subjects and the
magnitude of the outcome measure are displayed on the vertical axis®®.In the
spaghetti plots below, the spikes in each trajectory represent the peak value of the
CD4 count or viral load in each patient over time.
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Figure 4: The spaghetti plot for CD4 count of non-failure patients (graph 0) and
failure patients (graph 1)

In the spaghetti graph above the variation is greater in the failure group (graph 1) but
it did not show any major difference in the CD4 count of the patients who failed
treatment versus those that did not.
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Figure 5: The spaghetti plot for log viral load of non-failure patients (graph 0)
versus failure patients (graph 1)

Greater variation was observable in the graph of the failure group. A greater
difference was detected at the 12 month time point. Consequently a new variable
was created, namely LogvIBL-12, which is the difference between the baseline log
viral load and 12 month log viral load. There was a significant association between
treatment failure and LogviBL12 (p<0.01). The histogram in figure 18 also shows a
major difference between the groups of patients who failed treatment and those who

did not fail treatment according to LogvIBL-12.
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Figure 6: Histogram of LogvIiBL-12 in the failure versus non failure groups

More patients with a negative value for LogvIBL-12 were present in the failure group.
This indicated that there were more patients that did not achieve a reduction in their
viral load within the first year of treatment, and eventually failed treatment. The rate
of viral suppression within the first 12 months of treatment is lower in the patients

who experienced treatment failure
3.9.4 Logistic regression

In this study, a causal model approach was used as opposed to a prognostic or
prediction model since the objective was to find the underlying causes of treatment
failure. The random effects model allows for between individual variability?”. The
basic idea in these models is that patient to patient variability is introduced by adding
random effects as linear predictors in the regression relationship. Thus, in random
effects models, heterogeneity and induced correlation can be thought of as arising
from unobserved covariates®®. The table below shows the results of the model of
choice. The significance of the variables in predicting treatment failure is displayed

according to p-values, odds ratios and beta coefficients.
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Table 26: The result of xtlogit regression model of treatment failure

ODDS RATIO (OR) Beta coefficient P-VALUE

Age 0.9495 -0.0517 <0.001
WHO 0.6587 -0.4175 0.008

Regimen 0.8408 -0.1734 <0.001
CD4 count 0.9995 -0.0005 0.273

LOGVLBL12 0.1800 -1.7145 <0.001
STSTOP 4.0882 1.4081 <0.001
LTSTOP 55165 3.2407 <0.001
Transfer 7.0969 1.9597 <0.001

STSTOP is a composite variable for non-adherer and/or interrupting treatment.
LTSTOP is a composite variable for defaulting and/or stopping treatment.

Age, WHO, regimen, the difference between the log viral load at 12month and
baseline, long term stoppage of treatment, short term stoppage of treatment and
transfers were significant predictors of treatment failure(p<0.05) . The disadvantage
of this model using the xtlogit command in Stata was the inability to specify the
correlation matrix structure for the longitudinal measures, in this case CD4 count.
The default was corr(exchangeable) — compound symmetry, and it was determined
earlier that the CD4 count matrix was autoregressive 1.

Subsequently the xtgee command was used. The robust sandwich estimation
algorithm resulted in faster convergence. This command also gives a population

effects model but provides only beta coefficients not odds ratio.

Table 27: The result of the xtgee regression model showing p-value and
coefficient ratio

Beta coefficients P-value
Age -0.0109 0.195
Regimen -0.0523 0.086
CD4 count -0.0001 <0.001
LOGVLBL12 -0.3582 <0.001
STSTOP 0.3753 0.039
LTSTOP 0.9149 <0.001
Transfer 0.6386 0.003
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Once the correlation structure of CD4 count (autoregressive 1) was specified the
CD4 count panel variable became significant. However, both WHO stage and age
lost significance. Thus, according to this model, the following variables were found to
be significant predictors of treatment failure: CD4 count, the difference between the
log viral load at 12month and baseline, long term stoppage of treatment, short term
stoppage of treatment and transfers (p<0.05). This seems to be a plausible model
based on the clinical hypothesis.

3.9.5 Normality and distributional characteristics of the study population

Histograms and normal probability plots were used to examine the distributional
characteristics of the population for the independent variables. If the sample
conforms to a normal distribution, a plot of the rankits against the order statistics
should result in a straight line. Systematic departure of the rankit plot from a linear
trend indicates non-normality, as does a small value for the Shapiro-Wilk statistic.
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Figure 7: Histogram showing the distribution characteristics of age of the
study population
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Normal Probability Plot of Age

g0l

QOrdered Data

0
Rankits

Shapiro-Wilk W 09758 PV 0.0000 254 cases

Figure 8: Normal probability plot of age

The histogram above shows that the study population had a greater proportion of
older rather than younger people. Though the Shapiro-Wilk W value is close to one,

we reject the null hypothesis that the data are normally distributed (p<0.001). The

skewness of the data towards older patients would have impacted the regression

model.
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Normal Probability Plot of WHO
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Figure 10: Normal probability plot of WHO stage

The result from the linear regression indicated that the patients that presented with a
higher WHO stage at the time of initiation were less likely to fail treatment. The
distribution of the sample population is not normal as shown in the histogram for
WHO stage and the probability plot (p<0.001) and this may have had an impact on
the regression analysis. In addition, it may also imply that more ill people were more
likely to adhere to their treatment. Comparing the failed group versus not failed, there
was a significant difference (p=0.004) in the adherence of the two groups which
shows that adherence to treatment has a significant impact on the treatment

outcome.
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Figure 11: Histogram showing the distributional characteristics of treatment

regimen

Normal Probability Plot of Regimen

Ordered Data

14 S oo

Rankits

Shapiro-YWilk Wy 0.6014  PW) 0.0000 814 cases

Figure 12: Normal probability plot of regimen
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From the normal probability plot for regimen the Shapiro-Wilk W value is 0.6014 and
p<0.001 hence we reject the null hypothesis that the data are normally distributed.
The result of the regression model (beta coefficient = -01734) showed that the
patient that were on second line regimen and those that were changed to another
treatment regimen or special regimen were at a lower risk of experiencing treatment
failure. This suggests that early detection of suboptimal suppression of virus by
regular monitoring and appropriate clinical intervention is beneficial in delaying or
preventing treatment failure. However, this study did not examine the effectiveness
of the different treatment regimens.
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The DAG (directed acyclic graph) in figure 13 is a causal hypothesis of treatment
failure. The hypothetical causes include: (1) presenting health conditions such as
age and WHO stage, (2) panel evolution such as the CD4 count which is a repeated
measure over time and LogVL12-0 which is the difference in the log viral load at the
12month time point and baseline, (3) contributing factors such as long term stoppage
of treatment which is stopping treatment completely or/and defaulting in treatment,
short term stoppage of treatment which is non-adhering to treatment regimen or/and
interrupting treatment and transfers from other health institutions. The contributing
factors could lead to development of resistance while the presenting health
conditions could lead to derangement of immune system. All of these factors can

eventually result in treatment failure.
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CHAPTER 4: DISCUSSION

This study specifically attempted to assess variables that are significantly associated
with an increased risk of treatment failure. Identifying factors that are associated with
an increased risk of treatment failure is advantageous as these can be used to put
measures in place to try and delay or prevent the development of failure or its
progression.

4.1 The proportion of patients that experienced treatment failure

In this study, a total number of 333 patients (38.28 %) experienced treatment failure
throughout the study period. There were 437 instances of treatment failure which
means that some patients failed treatment more than once. There were more cases
of immunological failure (89.70 %) than virological failure (13.73 %). The proportion
of patients that failed treatment in this study is higher compared to a study conducted
Massachusetts General Hospital HIV outpatient clinic by Robbins et al in which 27.2
% of the patients in clinic population had treatment failure over a 2-year period'® but
lower than the proportion of patients that failed treatment in a study conducted by
Barth et al in Ndlovu Medical Centre, Limpopo, South Africa which found that 46 %
of the patients experienced treatment failure®.

There was a decrease in the total number of patients that failed treatment from
102(11.72 %) at 12 month time point to the least number of failures — 37 patients
(4.49 %) - at the 24 month time point. Subsequently this increased gradually through
the 36 month (6.93 %), 48 month (12.27 %) to a maximum of 140 patients (17.01 %)
at the 60 month time point.

4.2 Virological Failure

Virological failure was experienced by a small proportion of the study population: 45
patients (5.17 %) at 12 months, 14patients (1.70 %) at 24 month, only 1 patient (0.12
%) at 48 month and no one failed virologically at the 36 and 60 month time points.
Suppression of viremia was achieved in most of the patients by the 36month as only
one patient failed virologically from the 36month to 60month time point. A study
conducted by Barth et al in South Africa found that 16(117/735) of the patients with
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more than 3 months follow up experienced virological failure®®. The EuroSIDA study
in Europe found that at 48weeks 19 % of the patients from southern Europe

experienced virological failure®.

4.3 Immunological Failure

307 of the 870 patients (35.29 %) failed treatment immunologically, that is, 92 % of
the total number of patients that failed treatment overall. The study by Dragsted et al
found that 23 % of the study population (550/2347) experienced immunological
failure (CD4+ count less than or equal to the pre-HAART value) within 6 — 12 months
of initiation of HAART®®. A Ghanaian study which monitored patients starting ART
for 3 years found 13 % of the patients to have experienced immunological failure
(Immunological failure was defined on the basis of WHO guidelines as a persistent
CD4 cell count <100 cells/mm™, a CD4 cell count less than the pre-treatment level,
or a CD4 cell count <50 % of the peak treatment level)®’. These proportions are
much lower than the proportion of patients that failed immunologically in this study
and possibly due to differing definitions of immunological failure used in the different

studies.

Immunological failure decreased to the lowest at the 24 month time point and then
increased gradually from the 36 month up to a maximum at the 60 month time point.
In view of this and the fact that viral suppression was achieved by most patients at
the 36 month time point, it is possible that some patients experienced discordant
responses, in which the HIV RNA plasma level is below the limit of detection but the
CD4 cell count response is blunted?®. A blunted CD4 response despite suppression
of viral replication has often been attributed to host characteristics, particularly older
age, lower pre-treatment CD4 count, drug toxicity and genetic variability as a

possible modulator of immunological recovery '" 28,

We were unable to demonstrate an association between immunological failure and

age. However, there was a significant association between treatment failure and

age.
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4.4 Rates of change of CD4 count and Viral Load overtime

The mean rate of change of CD4 count decreased over time and even declined to a
negative value at the 60 month time point. This indicates that the mean rate of
change of CD4 count declined over time instead of increasing as expected
suggesting that immune recovery became suboptimal over time.

Viral suppression occurred only in the first 3 years of treatment as shown by the
negative slopes of the mean rate of change of log viral load but significant viral
suppression occurred only within the first year of treatment. There was no significant
difference in the mean rate of change from the second year to the fifth year of
treatment indicating that the level of viral suppression within the first year of
treatment is very important to the success of the therapy.

4.5 Determinants of treatment failure

When considering the overall results of this study, of the 333 adult patients who
experienced treatment failure at the hospital, 56 patients (18.18 %) missed more
than 3 doses according to self-report, 65 patients (22.41 %) stopped ARVs
temporarily (usually due to toxicity) and subsequently restarted, 12 patients (3.91 %)
stopped ARVs permanently, 67 patients (21.61 %) did not come back to the clinic for
3 months or longer, i.e. defaulted in treatment. Of the 333 patients who failed
treatment, 31.61 % and 22.90 % stopped treatment in the short term or long term
respectively. These figures are of concern in the light of developing resistance in the
patients that take ARVs.

This study showed that adherence was one of the factors that strongly determine the
occurrence of treatment failure. In the univariate comparisons, non-adherence,
treatment interruption and defaulting were significantly different between the failure
and non-failure groups. In the multivariate analysis both the STSTOP and LTSTOP
were statistically significant. This shows that adherence to treatment and compliance
to follow up appointments is crucial to the success of ARV treatment. In their study
Patterson et al (2000) showed that adherence of 95 % was significantly associated
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with successful virological outcome (viral loads below 400 copies/ml). Selamawit in
their study in Addis Abba showed that a higher rate of poor adherence episodes is
significantly linked with an increased hazard for treatment failure.

It is well recognized that complete suppression of viral replication is critical for long
term durability of antiretroviral therapy and this is achieved only in optimal
adherence. Suboptimal adherence is a primary factor responsible for the emergence
of resistant strains of the HI virus which in turn results in treatment failure, reduction
of future treatment options and potential transmission of drug resistant virus in the

population®: 3% %

Almost 22 % of the population that failed treatment missed their appointment dates
for 3months or longer. Missing a follow up date at the hospital translates to the
patient not getting the next supply of medication, hence the patient defaults
treatment. This raises concern in terms of their adherence '®. A high rate of missed
appointment days has also been shown to be significantly associated with a high risk

of treatment failure by Gregory et al'’

. One or more missed visits in the prior year,
which could be another surrogate for treatment adherence, is an important predictor
of treatment failure'®. Consistent attendance at medical appointments plays a central
role in both prolonging life and enhancing quality of life for persons living with

HIV/AIDS'S,

This study showed that interruption of treatment, whether in the short term or long
term, was an indicator of treatment failure even if the interruption was a clinical
intervention as in the case of toxicity. ART interruption is problematic for patients
treated with combination regimens of NNRTIs and NRTIs. This is due to the long
half-life of NNRTIs and the comparatively short half- life of NRTIs. Patients who
experience interruption of these regimens are exposed to functional mono-therapy
with NNRTIs which then leads to development of drug resistance due to the low
genetic barrier of these regimens*. The genetic barrier is the number of viral
mutations required to overcome the drug-selective pressure and is an important
factor for the development of drug resistance. High genetic barrier drugs such as the
protease inhibitors require the accumulation of several mutations to overcome the

drug-selective pressure while for the low genetic barriers such as the NNRTIs,
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development of resistance can occur after a single mutation. Development of
resistance due to the long half- life of NNRTIs can be countered by covering the ‘tail’
of the NNRTI — e.g. by giving a protease inhibitor for 1 week after stopping the
regimen - but this is often neglected in practice.

In this study, the change in the viral load between baseline and 12months
(LOGVLBL-12) was significantly associated with treatment failure. The multivariate
regression demonstrated a strong negative association between treatment failure
and the change in log viral load at 12months from baseline. This means that the
patients who had a slower reduction in viral load (slower rate of viral suppression)
within the first 12months after initiation of therapy, were at a higher risk of treatment
failure. This is consistent with the studies by Thiebaut et al in a large multi-risk cohort
of HIV-1 patients which indicated that sustained HIV RNA over 3.7log10 copies/ml
(5000 copies/ml) between 4 and 12months after initiation of antiretroviral treatment is

a major prognostic factor of clinical disease progression®.

This study also showed that CD4 count was a predictor of treatment failure, in that
low baseline CD4 was associated with treatment failure. The CD4 count was
significant in both the univariate comparisons and the xtgee regression, though not
significant in the random effect logistic regression xtlogit, presumably due to the
inability to specify the autoregressive covariance structure. Owing to potential loss of
information, CD4 count was not stratified into categories in this study. The
significance of CD4 count was shared with the EuroSIDA*and the Thailand*® studies
which have found baseline CD4 level of less than 100 to be significantly associated

with risk of developing treatment failure.

A study by Robbins et al indicated that a low CD4 count at the beginning of the
observation period was associated with an increased risk of treatment failure over
the following 2 years 8. This result is contrary to the study by Phillips et al that found
that there was no strong evidence that the lower CD4 cell counts and higher viral
loads at baseline are associated with poorer virological outcome of ART®. However
their study examined only virological failure, while this in study both virological failure

and immunological failure were examined.
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A significant association between the treatment regimen and treatment failure was
seen in the multivariate regression. This study did not look at the specific treatment
combination that was associated with treatment failure. Several published
randomized clinical trials have shown that different antiretroviral regimens have
different capacities to decrease the plasma viral load and raise the CD4 cell count
thus leading to different clinical efficacy'®. This may be due to the differing
mechanisms of action and genetic barriers. A study from India demonstrated a
significant association between treatment failure and Efavirenz based regimens 2.
Several factors, such as greater efficacy of new antiretroviral drugs, together with
simplified dosing and less drug toxicity that might increase adherence could reduce

the rate of treatment failure in patients receiving ART.

Another predictor of treatment failure in the multivariate regression was age. This
study showed that the older the patients are, the less likely they were to fail
treatment (coefficient ratio = -0.0517). This might be attributed to the fact that older
people tended to be more responsible with their health. However, the data was skew
towards older people, which may also have impacted the results. This is contrary to
Gutierrez et al findings that an older age at initiation of HAART predicts an
unfavourable outcome in patients’ and other studies which have shown that
younger age appears to be associated with a more rapid CD4 cell count
increase*®and older age has often been associated with a blunted CD4 response
despite suppression of viral replication®. It has been hypothesized that the
magnitude of immune restoration is dependent on thymus activity, which decreased
with age® A study by Fatkenheuer et al however found that age had no influence on

treatment failure'®.

Baseline WHO stage was shown to be a determinant of treatment failure. Although
this variable was not significant in the univariate comparisons, the regression model
showed a significant association between WHO stage and treatment failure. Patients
who commenced treatment at an advance stage of the disease (WHO stage 3 or 4)
were at a lower risk of failing treatment (coefficient ratio = -0.4175).By examination of
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the normality of this variable, most patients presented with advanced disease (stage
3 or 4 disease) and this right skewness may have influenced the results.

Another determinant of treatment failure was when patients were transferred from
other treatment centres. This was significant in the multivariate regression. This
might be as expected in that the majority of the patients were transferred from other
treatment centres due to their not responding positively to treatment, or they may
already have developed resistance to some of the medication.TDH offered special
clinical services not routinely available in the state sector, such as resistance testing
in the patients failing at that time. Virological failure in previously treated patients is
often associated with the development of reduced susceptibility to most or all
treatment drugs®'. This category of patients requires special clinical intervention to
restore their failing immune system and achieve optimum response to treatment. The
availability of trained experts in the management of HIV/AIDS disease in clinics and
hospitals will reduce the number of cases that are transferred to other hospitals.

In this study more women failed treatment than men. However, women did compose
the majority of the treatment population and no significant association was found
between gender and treatment failure in the multivariate regression. There was no
significant correlation between place of residence, employment status and treatment
failure. Despite this, it is worth noting that most of the patients who failed treatment
were from the Mamelodi Township and 74 % were unemployed. Since most of these
patients have to travel to get to the hospital for their monthly appointments,
unavailability of transport fare may explain why many defaulted on their
appointments at least once. Socioeconomic status is indeed a factor that needs to be
addressed when looking at improving patient compliance with appointment

schedules, which in turn has an impact on treatment failure'®.

4.6 LIMITATIONS

Being a record review, only information that was collected at the time the records
were established could be captured. The information contained in the medical

records is only as accurate as the person/s that entered it into the spread sheet.
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Similarly, this study was based on the availability of laboratory results at periodic
intervals; hence unavailability of these results and information on the variables of
interest in the hospital record would ultimately impact the results. Missing data for
some patients would have had an impact on the results.

The adherence status of the patient was based on self-report and only one
measurement on adherence was used throughout the study period. Adherence
status was recorded haphazardly and adherence at each time point was for the most
part not updated in the patient record. Since adherence was self-reported, patients
may have stopped therapy without it being reported or may have delayed initiation of

HAART after prescription.

It was not possible to determine clinical failure in this study since the WHO stage
was not routinely collected at each time point in the hospital record. Clinical failure is
however such a late manifestation of treatment failure, often lagging behind the
development of virological failure by a few years. It is consequently likely that it
would not have provided additional information regarding the prediction of treatment

failure.

Finally, this study was not designed to evaluate psychological criteria in terms of
patient perceptions regarding the reasons for treatment failure, as these details were
not available in the hospital record.
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CHAPTER 5: CONCLUSION AND RECOMMENDATIONS

More than one-third of the patients receiving treatment in TDH failed treatment
within the Syear study period. The regression results showed that the determinants
of treatment failure were age, WHO stage, transfer from other institutions, short term
stoppage of treatment, long term stoppage of treatment, CD4 cell count and the level
of viral suppression within the first year of treatment (LOGVLBL-12).

The causes of treatment failure include the emergence of drug resistance’ — most
commonly due to low plasma levels of the ARVs secondary to non-adherence to
medication and drug interactions - and derangement of the immune system. Since
drug resistance emerges very early during treatment failure, the viral load should be
monitored frequently in the first year of treatment. For this reason, the US
guidelines”' recommend measuring plasma viral load before initiation of therapy and
preferably within 2—4 weeks, and not more than 8 weeks, after treatment initiation or
after treatment modification. Repeat viral load measurement should be performed at
4-8-week intervals until the level falls below the assay’s limit of detection. In this
context, if the viral load response after initiation of treatment is slower than expected,
a phenotypic susceptibility testing may play an important role in predicting treatment
failure®'. Due to cost constraints, the South African guidelines unfortunately no
longer recommend a baseline VL and advise the first VL measurement to occur 6
months after the initiation of therapy. This strategy will likely miss patients at risk of
developing treatment failure.

Patients interrupt or stop treatment for a number of reasons, emphasizing the fact
that HAART regimens are complex and are often associated with side effects.
Response to therapy has been shown to be highly dependent on adherence to
therapy; hence a closer look into the reasons why patients chose to stop or interrupt
therapy such as the need for more social support or information could help to

improve adherence and clinical outcome.
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Healthcare workers should also be aware of the need to cover the “tail” of the
NNRTI-based regimens in order to prevent the development of drug resistance after
ART is interrupted for reasons of toxicity.

The results from this study reinforce the need for identifying high risk patients earlier
in treatment and to implement strategies that might strengthen adherence to
treatment. Further studies that investigate the efficacy of intensive case
management, adherence, support calls, treatment buddies, and directly observed
therapy will assist clinicians in directing targeted disease management interventions
to the high risk patients in order to improve treatment outcomes on ART.

Recommendations

e Documentation of patients’ information in the hospital file should be improved.
All personnel involved in recording patients’ information must be trained to
take a comprehensive history and document detailed information.

e Mechanisms should be implemented to identify patients at high risk of
treatment failure early. One such strategy might be more intensive VL
monitoring in the first 6 to 12 months of treatment. High risk patients should
be flagged for closer monitoring.

e The determinants of treatment failure identified could be considered in
combination and not in isolation.

e Adherence counselling might be strengthened throughout the whole system.
Since adherence to the treatment regimen is one of the most important factors
for a successful ART program, this cannot be over-emphasized. This should
not be left to the counsellors and social workers alone but needs to be re-
iterated by all personnel in the health facility.

e Patients must be empowered with information about their health condition.
Patients should have a clear understanding of the importance of adherence
and the implications of non-adherence such as drug resistance and cost
implications, which will impact on successful ART management.

e Interruption of treatment by clinical intervention due to factors such as drug
toxicity should be fashioned in a systematic manner so as to reduce the

negative impact of interruption of treatment.
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The South African National HIV Treatment guideline stipulates that ART
should be initiated at a CD4 cell count <200 cells/mm?®. The Minister of Health
recently announced that this will be increased to a threshold of 350 cells/mm?.
Since treatment failure is associated with low CD4 count this step might help
in counteracting the high rate of treatment failure. Patients are however still
accessing treatment very late — the mean baseline CD4 count in this study
was 109.57 cells/mm?. Policy makers should now focus on educating patients
to access treatment earlier.

Closely linked to adherence is the regimen dosage. Availability of fixed
dosage combination must be considered and expedited to improve adherence
to treatment and hence reduce the failure rate.

A viable system to identify patients who missed their appointment dates at the
hospital could be established. Immediate and close follow-up of these patients
will improve compliance to hospital visits and treatment regimen and
ultimately lead to a successful clinical outcome.

Special targeted disease management and intensive adherence counselling
should be rendered to all high-risk patients including those transferred from
other health institutions.

Further prospective studies could be done to explore the underlying causes of

non-adherence, treatment failure and occurrence of drug resistance.
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APPENDICES

Appendix 1: Study tool.

STUDY NO:
HOSPITAL NUMBER:

A

DEMOGRAPHICS:

Age

Gender Male

Female

Place of residence

IMMUNOLOGICAL STATUS

CD4 Count at CD4 Count at CD4 Count at
Baseline 12 months 24 month

CD4 Count
at
36month

CD4 Count
at
48month

CD4 Count
at
60month

HISTORY OF VIRAL LOAD (VL)

VL at VL at VL at
Baseline 12 months 24months

VL at
36month

VL at
48month

VL at
60month

ARV TREATMENT HISTORY:

ARV used before starting HAART:

Number of treatment regimen exposed
to

ARV treatment exposed to at:

Baseline 12 months 24months

36month

48month

60month

WHO STAGING :

Baseline | 12 months 24months

36month

48month

60month

CONCOMITANT DISEASE:

Baseline 12 months 24months

36month

48month

60month

ADHERENCE COUNSELLING (YES OR NO)

Baseline 12 months 24months

36month

48month

60month
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Appendix 2: World Health Organization (WHO) Clinical Staging of HIV/AIDS For
Adults and Adolescents (2005)

Primary HIV infection

e Asymptomatic

» Acute retroviral syndrome
Clinical stage 1

o Asymptomatic
o Persistent generalized lymphadenopathy

Clinical stage 2

» Moderate and unexplained weight loss (<10 % of presumed or measured body
weight)

» Recurrent respiratory tract infections (such as sinusitis, bronchitis, otitis media,
pharyngitis)

e Herpes zoster

» Recurrent oral ulcerations

« Papular pruritic eruptions

e Angular cheilitis

» Seborrhoeic dermatitis

» Fungal finger nail infections
Clinical stage 3

Conditions where a presumptive diagnosis can be made on the basis of
clinical signs or simple investigations

» Unexplained chronic diarrhoea for longer than one month

» Unexplained persistent fever (intermittent or constant for longer than one month)
» Severe weight loss (>10 % of presumed or measured body weight)

e Oral candidiasis

» Oral hairy leukoplakia
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e Pulmonary tuberculosis (TB) diagnosed in last two years
» Severe presumed bacterial infections (e.g. pneumonia, empyema, meningitis,
bacteraemia, pyomyositis, bone or joint infection)

» Acute necrotizing ulcerative stomatitis, gingivitis or periodontitis
Conditions where confirmatory diagnostic testing is necessary

» Unexplained anaemia (< 80 g/l), and or neutropenia (<500/ul) and or
thrombocytopenia (<50 000/ pl) for more than one month

Clinical stage 4

Conditions where a presumptive diagnosis can be made on the basis of

clinical signs or simple investigations

o HIV wasting syndrome

e Pneumocystis pneumonia

» Recurrent severe or radiological bacterial pneumonia

« Chronic herpes simplex infection (orolabial, genital or anorectal of more than one
month’s duration)

o QOesophageal candidiasis

o Extrapulmonary Tuberculosis

o Kaposi’'s sarcoma

e Central nervous system toxoplasmosis

e HIV encephalopathy

Conditions where confirmatory diagnostic testing is necessary

» Extrapulmonary cryptococcosis including meningitis

« Disseminated non-tuberculous mycobacteria infection
o Progressive multifocal leukoencephalopathy

» Candida of trachea, bronchi or lungs

e Cryptosporidiosis

e Isosporiasis

» Visceral herpes simplex infection
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Cytomegalovirus (CMV) infection (retinitis or of an organ other than liver, spleen
or lymph nodes)

Any disseminated mycosis (e.g. histoplasmosis, coccidiomycosis, penicilliosis)
Recurrent non-typhoidal salmonella septicaemia

Lymphoma (cerebral or B cell non-Hodgkin)

Invasive cervical carcinoma

Visceral leishmaniasis
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