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ABSTRACT
The initiation of ART is best based on CD4 cell count, a marker of immune status, rather than on viral load, a marker of virologic replication. For patients with
advanced symptoms, treatment should be started regardless of CD4 count. However, the point during the course of HIV infection at which antiretroviral
therapy (ART) is best initiated in asymptomatic patients remains unclear. The objective of this study is to assess ART treatment outcomes verses CD4 count
threshold among HIV/AIDS patients in Ras Desta hospital. This was a periodic retrospective cross sectional study of HIV positive patient’s ART treatment
outcomes in relation to CD4 count threshold in Ras Desta hospital. From all HIV positive patients who had registered for ART from September 2009- February
2011 at Ras Desta hospital, 636 patients had met the criteria of the study and they were selected. Out of the 636 patients chosen for the study, 372 (58.5 %)
were females while 264 (41.5 %) were males. For the whole sample under study, the median age was 36 years. Out of 636 patients 504 patients had a CD4
count less than 200 cells /mm3, 120 had a CD4 count greater than 200 and less than 350 cells/µl. Lastly, a total of 12 patients had a CD4 count greater than 350
cells /mm3 at the initiation of ART. Other findings show that for all patients in the study receiving ART, median weight was 53 Kg (range 27 kg to 93 kg).
Four hundred eighty (75.5 %) patients were alive, twenty one (3.3 %) patients had transferred out, 67 (10.5 %) were lost to follow-up and 68 (10.7 %) had died
during two year period of ART use. A further observations of the deaths revealed that 53 (78 %) were CD4 count less than 200 cells/µl, 14 (20.5 %) patients
were CD4 count > 200 and < 350 cells/µl, while only 1 (1.5 %) of the patient were died whose CD4 count > 350 cells/µl. This study show that early initiation
of ART at CD4 levels higher than 200 cells/µl reduces mortality, immune-depression and weight loss and also improve outcome of ART treatment in
asymptomatic, ART-naive, HIV-infected people. Practitioners and policy-makers may consider initiating ART at levels > 200 cells/ µl.
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INTRODUCTION
HIV/AIDS and CD4 count
AIDS (Acquired Immune Deficiency Syndrome) is caused by a
virus, HIV (Human Immunodeficiency Virus) which was first
isolated in 1983. It has been identified in over 200 countries and
territories worldwide and is spreading rapidly in many affected
populations, particularly in developing countries. HIV begins its
infection of a susceptible host by binding to the CD4 receptor on the
host cell. CD4 is present on the surface of many lymphocytes, which
are a critical part of the body’s immune system. Recent evidence
indicates that a co-receptor is needed for HIV to enter the cell. CD4
cell counts should rise following the initiation of therapy in most
patients. This trend may continue for many years although the rise
may be less rapid if the baseline CD4 count was very low1. The
primary goals of antiretroviral therapy (ART) are to reduce HIVrelated morbidity, prolong survival, improve quality of life, restore
and preserve immunologic function and prevent HIV transmission2.
The guidelines from the earliest versions have emphasized that any
adult with symptomatic HIV infection (e.g. unexplained fevers,
weight loss and diarrhea) should initiate ART as soon as possible as
these patients are at increased risk for progression to AIDS-related
complications. Similarly, patients with CD4 counts of < 200 cells/µl
have been recommended to start ART for more than a decade given
data from clinical cohorts and clinical trials that consistently
demonstrate reduction in AIDS-related morbidity and mortality.
Debate, however, continues as to the optimal timing for ART in
asymptomatic adults with CD4 counts above 200 cells/µl. Current
guidelines recommend ART when CD4 counts drop below 350
cells/µl but recent studies and improving treatment options have
suggested to many experts that earlier starting times with CD4
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counts up to 500 cells/µl might be appropriate at least for some
patients3. Also in July 2010, the World Health Organization (WHO)
published new recommendations on providing antiretroviral therapy
(ART) to adults and adolescents in resource-limited settings that
revised the guidelines previously published in 2006. The new
recommendation encourage starting ART earlier, usually at a CD4
count of 350 cells/µl or lower, specifies regimens for first and
second line therapies and contains other recommendations regarding
laboratory monitoring and other elements4. Recommendations on
the timing for ART initiation differ based on availability of
resources, leading to confusion amongst clinicians and policymakers in determining the most favorable point to begin treatment 5.
The objective of this study is to assess the evidence for the optimal
time to initiate ART for obtaining better treatment outcomes in HIVinfected adults who have received therapy in Ras Desta hospital.
Statement of Problem
Every day, over 6800 people become infected with HIV and over
5700 persons die from AIDS, mostly because of inadequate access
to HIV prevention and treatment services. The HIV pandemic
remains the most serious of infectious disease challenges to public
health. Sub-Saharan Africa is the most seriously affected region.
The estimated number of deaths due to AIDS in 2007 was 2.1
million [1.9–2.4 million] worldwide of which 76 % occurred in subSaharan Africa6. Ethiopia populations will probably continue
growing by more than 2 percent annually through 2025. With 45
percent of people living below the poverty line, this expected
increase will continue to strain limited resources and likely result in
higher levels of poverty. Chronic and widespread poverty makes it
especially difficult for Ethiopians to cope with HIV. Poor people
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have less access to information, prevention tools, care, support, and
treatment. They are also more likely to be involved in transactional
sexual behavior7. According to the 2007 Single Point Estimate,
336,160 PLHIV were in need of ART in 2009, out of which 20,522
were children below the age of 15 years8. This indicates that,
Ethiopia is one of the seriously affected countries in sub Saharan
Africa. Chinsembu (2009) reports; that poverty in Africa still plays a
major role in the dynamics of the HIV/AIDS9. There are concerns
that free public sector ART programs are not sustainable due to their
heavy reliance on donor funding. Besides funding, access to
treatment still has many shortcomings, including lack of
confidentiality, lack of bed space, lack of transport to hospitals,
shortages of qualified health workers, the criterion of treatment
supporter, and serious side-effects now causing new forms of stigma
and also globally the point during the course of HIV infection at
which ART is best initiated in asymptomatic patients’ remains
unclear and unanswered question for people infected with HIV,
clinicians and policy-makers9. Guidelines issued by various agencies
provide different initiation recommendations according to resource
availability. This can be confusing for clinicians and policy-makers
when they are determining the best time to initiate therapy5. After
looking many studies, World Health Organization (WHO) published
new recommendations on providing antiretroviral therapy (ART) to
adults and adolescents in resource-limited settings that revised the
guidelines previously published in 2006. The new recommendations
encourage starting ART earlier, usually at a CD4 count of 350 or
lower4, but Ethiopia still used the 2006 ART guideline and states
that ART should be initiated based on CD4 count until it becomes
below 200 cell/ µl and with WHO clinical stage III and IV with TBco-morbidity and pregnancy7, but at this CD4 count, that means 200
cells/ µl which is only 15 % of the natural immune system initiating
ART have an associated risk which can reduce the therapeutic
outcomes of ARV drugs and patient life expectancy because of
possible risk of irreversible immune system depletion, difficulty in
suppressing viral replication, increase risk of viral Transmission and
increased adverse drug reaction10.
Literature Review
AIDS (Acquired Immune Deficiency Syndrome) is caused by a
virus, HIV (Human Immunodeficiency Virus) which was first
isolated in 1983. It has been identified in over 200 countries and
territories worldwide and is spreading rapidly in many affected
populations, particularly in developing countries. HIV begins its
infection of a susceptible host by binding to the CD4 receptor on the
host cell. CD4 is present on the surface of many lymphocytes, which
are a critical part of the body’s immune system. Recent evidence
indicates that a co-receptor is needed for HIV to enter the cell. CD4
cell counts should rise following the initiation of therapy in most
patients. This trend may continue for many years although the rise
may be less rapid if the baseline CD4 count was very low1. While
many viruses can be controlled by the immune system, HIV targets
and infects the same immune system cells that are supposed to
protect as from illnesses. These are a type of white blood cell called
CD4 cells. HIV takes over CD4 cells and turns them into virus
factories that produce thousands of viral copies. As the virus grows,
it damages or kills CD4 cells to weaken the immune system and it
make HIV/AIDS acute, it is characterized by the continuous loss of
CD4 T cells, leading to immunodeficiency, and death. A clear
inverse relation exists between the number of CD4 cells in peripheral
blood and the risk of HIV associated diseases11. Hence, CD4 cell
count in peripheral blood represents the principal surrogate marker
for clinical symptoms and AIDS-defining illnesses12. Antiretroviral
therapy (ART) has been shown to be effective in slowing down the
progression of AIDS and in reducing HIV-related illnesses and
death. Traditionally, therapy is administered based on a patient’s
CD4 cell count, where the number of CD4 cells reflects the body’s
immune (defense) system. An HIV-infected individual with a CD4
cell count of 500 cells/ μL is considered healthy enough not to need
ART. When a patient’s cell count reaches 200 cells/ μL, however,
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the immune system is severely weakened and ART is necessary. A
patient with advanced symptoms receives treatment regardless of
CD4 count; however, the point during the course of HIV infection at
which ART is best initiated in asymptomatic patients’ remains
unclear and unanswered question for people infected with HIV,
clinicians, and policy-makers. Guidelines issued by various agencies
provide different initiation recommendations according to resource
availability. This can be confusing for clinicians and policy-makers
when they are determining the best time to initiate therapy5.
Criteria to initiate treatment of HIV/AIDS
In resource-limited settings, initiation of ART is predominantly
dependent on clinical assessment, despite increasing availability of
CD4 testing as a guide to ART decisions. With the decentralization
of HIV care to health centers, there will be even more use of clinical
criteria to decide initiation. WHO recommends clinical decisionmaking where CD4 counts are unavailable in order to increase
access to ART. The lab networking and sample transportation must
be established and strengthened to make CD4 testing available for
providers at health centers. The most important purpose of clinical
assessment to initiate treatment is to stage a patient according to
WHO criteria. Before the process of clinical or immunological
assessment however, the HIV positive status of the patient must be
confirmed7. The decision to initiate ART in adults and adolescents is
guided by clinical, immunological assessment and viral load. In
situation where immunological assessment and viral load is
unavailable it is recommended to initiate ART on clinical grounds
with total lymphocytes count when applicable. ART initial demands
thorough assessment of patient readiness and commitment. The
patient must understand that treatment is life-long and its
implications (possible adverse effects, 100 % adherence, etc).
Access to nutrition, psychosocial and basic social supports are
important when deciding to start ART in patients. In resourcelimited settings, initiation of ART is predominantly dependent on
clinical, despite increasing availability of CD4 guiding to art
decisions. Immunological assessment using the CD4 count identifies
the disease progression and determines initiation of treatment. CD4
testing can monitor the ART response as well. A patient with a CD4
count below 200 cells/ µl is at increased risk of developing life
threatening OIs. To ensure patient safety, treatment must not be
delayed until CD4 count falls below 200 cells/ µl. The optimum time
to initiate ART is when a patient’s CD4 count is 200-300 cells/µl.
CD4 count levels do not determine treatment initiation in stage IV
patients; regardless of CD4 count, stage IV patients are promptly
started on ART, once readiness is assured. Stages I and II,
immunological assessment is important initiate ART, in stage IV
patients are promptly started on ART, once readiness is assured. In
stages I and II, immunological assessment is important to initiate
ART in stage III, treatment can be consider under certain clinical
conditions with CD4 count of 350 and below are recommended for
initiation of ART to avoid confusion with advanced and early stage
III. Varies factors require consideration when interpreting CD4
results. The test itself has an inherent variation of +/- 30 %. It is
important to consider all factors in making decision to start or
change treatment based on CD4 counts11.
Optimal time for initiation of antiretroviral therapy
The primary goals of antiretroviral therapy (ART) are to reduce
HIV-related morbidity, prolong survival, improve quality of life,
restore and preserve immunologic function and prevent HIV
transmission2. The guidelines from the earliest versions have
emphasized that any adult with symptomatic HIV infection (e.g.
unexplained fevers, weight loss, and diarrhea) should initiate ART
as soon as possible as these patients are at increased risk for
progression to AIDS-related complications. Similarly, patients with
CD4 counts of < 200 cells/ µl have been recommended to start ART
for more than a decade given data from clinical cohorts and clinical
trials that consistently demonstrate reduction in AIDS-related
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morbidity and mortality. Debate, however, continues as to the
optimal timing for ART in asymptomatic adults with CD4 counts
above 200 cells/µl. Current guidelines recommend ART when CD4
counts drop below 350 cells/ µl but recent studies and improving
treatment options have suggested to many experts that earlier
starting times with CD4 counts up to 500 cells/ µl might be
appropriate at least for some patients3. Study conducted by
Seigfried, et al reveal that there is evidence of moderate quality that
initiating ART at CD4 levels higher than 200 or 250 cells/µL
reduces mortality rates in asymptomatic, ART-naive, HIV-infected
people5. Practitioners and policy makers may consider initiating
ART at levels ≤ 350 cells/µL for patients who present to health
services and are diagnosed with HIV early in the infection5. In 2008,
the United States Panel of the International AIDS Society
recommended that ART in adults with HIV infection should not be
initiated before CD4 cell count declines to less than 350 cell/ µL. In
patients with 350 CD4 cells/µL or more, the decision to begin
therapy should be individualized based on the presence of comorbidities, risk factors for progression to AIDS and non-AIDS
defining disease13,14. Also in July 2010, the World Health
Organization (WHO) published new recommendations on providing
antiretroviral therapy (ART) to adults and adolescents in resourcelimited settings that revised the guidelines previously published in
2006. The new recommendations encourage starting ART earlier,
usually at a CD4 count of 350 or lower, specify regimens for first
and second line therapies, and contain other recommendations
regarding laboratory monitoring
and
other elements4.
Recommendations on the timing for ART initiation differ based on
availability of resources, leading to confusion amongst clinicians
and policy-makers in determining the most favorable point to begin
treatment5. At least all international guidelines agree that all
symptomatic patients as well as patients with CD4 count less than
200 cells/µl should be treated. Since 2007 or 2008, most guidelines
have determined a CD4 T cell count of < 350 CD4/ µl as a threshold
for initiation ART13,14.
Global and National Epidemiology of HIV/AIDS
Global epidemiology of HIV/AIDS
In 2008, an estimated 2.7 million new HIV infections occurred
worldwide; this was 30 % lower than the 3.5 million new infections
at the peak of the epidemic in 199615. Sub-Saharan Africa remains
the most heavily affected region, accounting for about 71 % of all
new HIV infections in 2008. There are two related but distinct types
of HIV: HIV-1 and HIV-216. HIV-1 is the most pathogenic and
causes over 99 % of HIV infections17. HIV-2 is also known to cause
AIDS but is much less prevalent, being present in fewer and isolated
geographic locations such as West Africa. Therefore, most research
is done on HIV- 118. AIDS-related diseases remain one of the
leading causes of death globally. According to UNAIDS, the
number of people living with HIV/AIDS worldwide was estimated
at 33.4 million in 2008; > 20 % higher than the number in 2000. It
was estimated that 2 million deaths due to AIDS-related illnesses
occurred worldwide in 2008; this was ~10 % lower than in 2004.
The declines in new infections and AIDS-deaths may be attributed
to the scale-up of antiretroviral therapy (ART) programmes,
especially in the developing world. As of December 2008,
approximately 4 million people in low- and middle-income
countries were on ART, representing a 10-fold increase over five
years. In eastern and southern Africa, ART coverage rose from 7 %
in 2003 to 48 % in 200815.
Epidemiology of HIV/AIDS in Ethiopia
The HIV pandemic created unprecedented burden on the economies
and health care systems of affected countries, particularly in subSaharan Africa, where prevalence is highest. In Ethiopia, the total
number of people who have died due to HIV/AIDS in 2006 alone
was 88,997; and in 2007, it is estimated that, 71,902 people will die.
JPSI 4 (1), Jan -Feb 2015

In 2007, there are an estimated 898, 350 children have lost one or
both parents to the epidemic (AIDS orphans). According to the
calibrated single point estimate (from 2005 sentinel surveillance and
EDHS data), prevalence of adult infection is 2.1 % (urban 7.7 %,
rural 0.9 %). In 2007, the estimated number of people living with
HIV is 977,394, including 64,813 children. The current estimate of
people requiring antiretroviral therapy is 258,264 and of these 6 %
(15,716) are children7.
Ethiopia response to the HIV/AIDS epidemic
The Government of Ethiopia is making tremendous efforts towards
containing the epidemic. As part of this endeavor, the Government
put in place a national HIV/AIDS policy in 1998 to create an
enabling environment to fight the pandemic. Overall, support and
commitment in relation to HIV and AIDS has increased over the
years, and progress has been made in the development of specific
HIV/AIDS related legislation and revising the HIV policy to
promote and protect human rights. Moreover, there have been some
encouraging efforts to enforce the existing policies, laws and
regulations. Civil society involvement in the process of planning,
monitoring and evaluation of HIV/AIDS responses at various levels
are improving. According to the 2007 Single Point Estimate,
336,160 PLHIV were in need of ART in 2009, out of which 20,522
were children below the age of 15 years. The number of AIDS cases
ever started on ART has grown to 241,759 as of December 2009,
among which 176,632 were currently on treatment coverage of 53 %
of those in need. In 2009 alone, 43,130 new HIV patients were
started on ART. Likewise the total number of people ever enrolled
to chronic HIV care reached to 435,150 by the end of 2009. Out of
all ART clients 58 % (102,379) were female, a reflection of the
higher number of women living with HIV. The vast majority of the
patients (80.1 %) initiated ART below 200 CD4 count at entry. ART
has also improved the functional status of patients with the rate of
change of working patients increased positively by 42 % within six
months duration of treatment while the rate of change of ambulatory
and bedridden patients declined considerably. Adherence rate
declines as the duration of treatment increases, 88 % at the first six
months and 84 % at 12 months. The highest levels of death and lost
to follow up are observed in the first six months of ART treatment,
where about 14.5 % dropped out from the program. The most cited
reasons for drop out are economic problems, seeking religious
treatment, fear of drug side effects and poor patient handling.
Furthermore, the overall death rate was 6.5 % at six months. Both
death and lost to follow up rates have declined at 12 and 24 months
of treatment8. Current ART guideline for PLWHA of adult patients
by FMOH of Ethiopia decided to initiate ART to asymptomatic
patients with a CD4 + count < 200 cells/ µl, to patients in WHO
stage 3 with a CD4 + cell count < 350 cells/ml and patients in WHO
stage 4 regardless of CD4 + count. If CD4 count is not available
ART initiate based on TLC total lymphocyte count7.
The study conducted in Ethiopia: - Oromia region, Shashemene and
Assela a total of 290 patients were initiated with ART in both
facilities during the study period. Data available for analysis include
272 ART patients from a total of 409 that follow-up the treatment.
The demographic characteristics of the cohorts showed that 70 %
were under the age of 24, 47.4 % were aged 25-44 and 16.9 % were
above 45 at the time of treatment initiation. The median age of
patients at the start of treatment was 33 years ranging from 19 up to
68. The majority of the patient was women (57 %) and the rest were
men, 59 % of the patients have a base line weight less than 50 kg
and the median base line weight was 49 kg. The clinical parameters
of the patients are 71 % of patients had CD4 count of < 200 cells per
µl, this indicating that the majority had advanced HIV disease at the
initiation of ART. The median CD4 count of the patients at the time
of the treatment initiation was 103 cells/ µl and 82 % of the patient
started ART based on the Cd4 - 200 cells/ µl criterion and the rest for
clinical or combined reasons19.
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Recovery of CD4 cells after initiation of antiretroviral therapy
Antiretroviral therapy usually results in a biphasic increase in CD4
cell count. The initial increase in CD4 cell count is very rapid and is
usually observed in the first 3–6 months and a second phase of
slower increase follows. More than 95 % of successfully treated
individuals with well-controlled HIV-1 viraemia reach a CD4 cell
count of more than 200 cells per μL. However, one-third of
successfully treated patients appear not to reach a normal CD4 cell
count within 5 years. This observation raises concerns for the long
term prognosis of these patients and suggests that antiretroviral
therapy should be initiated before CD4 cell counts fall below a
certain threshold. With adequate monitoring, CD4 cell counts can be
maintained above pre-specified levels during scheduled treatment
interruptions. However, a lower CD4 cell count may expose patients
to an increased risk of clinical events. This risk needs to be carefully
balanced against the potential benefits associated with decreased
exposure to antiretroviral drugs20.
Factor affecting the effectiveness of ART
Malnutrition
Malnutrition at the time of starting ART was significantly associated
with decreased survival, but the effect appeared not to be mediated
by impaired immune reconstitution. Given the increasing access to
ART in developing countries and the high frequency of HIVassociated wasting, studies of nutritional therapy as an adjunct to the
initiation of HAART are urgently needed. However; no previous
study has specifically examined the impact upon survival of
malnutrition at the time of starting ART. It is possible that
malnutrition may impair the immune response to ART, prolonging
the period during which patients are at risk of opportunistic infection
and directly or indirectly increasing the risk of death. Malnutrition
may therefore represent a potentially reversible cause of increased
mortality in patients who are initiating ART. The study performed
the analysis using data from a retrospective observational cohort
study in order to examine the associations of malnutrition with
survival and with CD4 count response in patients commencing
ART21.
ART adherence
The study conducted by Ross-Degnan et al shows that adherence
and attendance indicators measured using routine data that exist in
typical African HIV/AIDS care settings were significantly
associated with key clinical outcomes during the early treatment
period. Consistency of clinic visits and dispensing-based adherence
indicators were both moderately to highly associate with weight
gain during the first nine months after ART initiation. In addition,
both dispensing-based adherence measures and self-reported
adherence were predictive of improvements in CD4 counts in that
period21. Adherence to ART is well recognized to be an essential
component of individual and programmatic treatment success.
Higher levels of adherence are associated with improved virological
and clinical outcome. Correct medication taking is desirable order to
maximize the benefit of ART. This means taking the correct dose of
drugs at the right times and observing any dietary restrictions, but
anything without this leads to the development of viral resistance
and hence to much earlier treatment failure. Many patients who are
on ART regimen may lead to non-adherence due to different
contributing factors like: socio-cultural factors (negative attitude or
perceptions, Poor social support, lack of family, community and
employer support, stigma, religion and preference to traditional
medicine). Patients/ provider relationship (lack of trust and
confidence). Non adherence to ART clinical setting and service
delivery (poorly motivated, unfriendly, unsupportive, judgmental
staff, lack of confidentiality, inadequate counseling, inconvenient
appointments, non-functional laboratories), disease characteristics
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and type of ARV drugs (prior OIs and their management, pill
burden, food or fluid restriction, side effect and adverse drug
reactions), patient variables (sex, age, unemployment, insufficient
nutrition, lack of education, alcohol, depression etc.)23.
Current status and challenges of antiretroviral research and
therapy
The impact of antiretroviral therapy on human medicine is often
compared to that of antibiotics and rightfully so, since both types of
drugs are saving millions of lives worldwide. However, the
challenges of the current HAART regimens are incomparably more
complex than those encountered by modern antibiotics. HAART
faces a persistent enemy with great evolutionary potential in a long
battle that cannot be won using currently available drugs. Although
the goals of antiretroviral therapy are the same around the world, the
conditions, resources, and outcomes of HIV treatment are deeply
affected by economic, political and geographic factors. Much has
been done to narrow the gap between resource abundant and
resource-constrained regions, but the process of reversing the course
of the HIV pandemic has barely begun. In some areas, progress is
being held back by the elementary failure of state or clerical
officials to acknowledge the problem. However, it is one of the
fortunate traits of the human race that persistent challenges continue
to stimulate and inspire the search for new solutions, strategies and
resources. Above all, however, this issue is meant as a tribute to the
hard work and dedication of countless researchers, physicians,
medical workers, activists, drug developers, and regulatory officials
over the course of 25 years, who have changed a deadly disease into
a manageable illness and given us hope that one day the success of
HIV control will be compared to that of polio and smallpox24.
Objective
General objective
To assess ART treatment outcomes versus CD4 count threshold
among HIV/AIDS patients in Ras Desta hospital.
Specific objective
·
·
·

To assess the improvement of patient CD4 count at different
threshold.
To describe the mortality rate in relation to CD4 count threshold.
To assess the improvement of weight and current outcomes of
the patients.

MATERIALS AND METHODS
Study Setting
This survey was conducted in Ras Desta hospital, located in Gulele
sub-city, Addis-Ababa administration. Ras Desta hospital is one of
the oldest hospitals in Ethiopia; it was established in 1932 and
named with the name of Ras Desta Damtew. Now this hospital is
administered under Addis Ababa regional health bureau. The
hospital has 92 beds and serves for more than 180 patients per day
in both inpatient and outpatient medical wards. Concerning staffs
the hospital has pharmacy, nurse, lab technician, midwife, medical
doctors, health officers, ophthalmologist, anesthetic nurse, ray
technician etc giving service in its different departments including
surgical referral OPD, medical referral OPD (internal medicine
department), orthopedic referral OPD, dental clinic, eye clinic
department of Pharmacy, Radiology and Laboratory. ART clinic is
one of the medical referral clinics given services for around 4892
peoples in the study year and the services given at the center include
diagnosis, treatment of HIV/AIDS and co-infection, ARV drug
dispensing and counseling and voluntary counseling testing (VCT).
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Study Design

Sampling and sample size

This was a retrospective cohort study of HIV positive patient’s ART
treatment outcomes in relation to CD4 count threshold in Ras Desta
hospital. From all HIV positive patients who had registered for ART
from September 2001-2003 at Ras Desta hospital, 636 patients had
met the criteria of the study and they were selected. Data of interest
was abstracted on to data collection tool (Appendix 1). This data of
interest at initiation of ART included socio-demographic details like
sex, age, examination results of weight, height, patient current status
and laboratory results of CD4 cell count. On follow up care, data
was collected on weight and CD4 counts at 6, 12, and 24 months.
Finally patient outcome was recorded during the 24 months period
of ART use in order to check whether the patient was still alive or
dead and whether had defaulted treatment or else had transferred out
to other facilities. All patients that fulfilled the above criteria were
included in the study.

Purposive sampling technique was used to choose Ras Desta
hospital. This was because the hospital has its own data base
registration for CD4 count and other necessary information. Out of a
total of 4892 eligible patients’ case notes, a purposing sampling of
every alternate file was pulled aside for the research such that by the
end of the exercise, a sample size of 636 was arrived at for the study
because these groups of patients fulfilled the criteria of the study.

Data Quality assurance
Before starting the study pre-test was conducted in the hospital ART
center by the principal investigator and little modification was made
accordingly.
Study Population
All HIV infected patients that started ART at Ras Desta Hospital
between September 2009 and February 2011 and had complete data
on socio-demographic details, examinations of weight, laboratory
findings of CD4 values on initial and follow up and their outcomes
were included in the study. At this Ras Desta Hospital patients were
initially followed up every month for first two months thereafter it
was every six months using both clinical assessment and laboratory
monitoring of CD4 count in order to assess response to treatment
intervention. Inclusion criteria was for all patients presenting at Ras
Desta hospital ARV clinic who had complete data on sociodemographic details, examinations of weight, current patient
outcome records and CD4 checked at the starting of ART and follow
up. The study included those patients living, dead or dropped out
from treatment. An exclusion criterion was for all patients who
started ART prior to commencement of ART at Ras Desta hospitals
including those patients who were transferred in from other health
facilities and patient that lack important data.
Data Collection and Analysis
Information was collected by using a data abstraction format from
computer data base by hospital investigator and specific checklist by
principal investigator. The checklists included the following
variables: age, sex, initial and follow up weight, CD4 count results
and current outcomes. Patients were not identified by name. Data
was collected using special code numbers which were already being
used at this hospital. This collected data was analyzed manually and
using Excel software and presented to present in the form of tables,
graphs and charts.
Study variable
Independent variable
·
·
·
·
·

Age
Sex
Base CD4 count
Base weight
Height

Dependent variable

Operational definition
·

Early initiation of ARV: initiating ARV drugs at CD4 count
greater than or equal to 350 cells/ µl.
· Delayed initiation of ARV: initiating ARV drugs late after CD4
count less than or equal to 200 cells/ µl
· CD4 cell count: it measures the number of immune system cells
that have CD4 receptor, count is determined by a blood test
measured by the number of CD4 cell/ µl.
· A treatment outcomes measure defines as the following ways
according to this study:
ü Clinical occurrence of new HIV-related events (death or AIDSdefining illness)
ü Immunologic response (changes in mean CD4 cell count or mean
absolute change compared with baseline).
ü Weight improvement (proportion of patients maintaining the
weight change in (mean relative change (percent) or mean
absolute change, compared with baseline)
Ethical Considerations
The study approved by school of pharmacy AAU, cooperation letter
was written by the department of pharmaceutics to Addis Ababa
health bureau ethical committee. Then the health bureau wrote a
permission letter which address to Ras Desta hospital to do my
study in the behalf of the hospital medical director and ART center
team members so as to available and accessible all information to be
collected from patient records by the hospital investigator and the
principal investigator and confidentiality of data extracted from
patient card was maintained by excluding identifier during analysis
and data presentation. The collected data was kept in my home in a
closed metal box for sake of privacy.
Significance of the Study
The study will aims at providing the necessary information on the
initiating of ART and treatment outcomes of the patients in related
to CD4 count, this may bearing a significant difference in prevention
and treatment of HIV/AIDS which determine the appropriate
measure to be taken at the time of initiating ART for maximum
benefit of PLWHA with possible minimum adverse drug reaction
with better adherence and compliance for treatment, as to achieve
better therapeutic out come and improved patient quality of life
Limitation of the study
The study conducted only in one governmental hospital so it doesnot
represent thew whole sample and there is a higher data storage
system problem in the ART pharmacy, since 128 (20 %), 229 (36
%), 262 (41 %) had no registered CD4 count at 6, 12, 24 month
respectively, and there is higher dropout rate as 68 (10.7 %) patients
were lost to follow-up at 24 months of treatment. When patient lost
to follow-up phone calls were used to contact them but we are
unable to actively trace lost to follow-up cases. Due to poor
registration system we cannot asses the BMI, since it is better
indicator of outcome measure than weight. Furthermore, due to
limited time frame it was not possible to investigate all relevant data
that are used to assess the study in details.

Patient treatment outcomes (CD4 count and weight improvement,
death rate)
JPSI 4 (1), Jan -Feb 2015
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treatment while as 68 (10.7 %) had died during two year period of
ART use.

RESULT
Socio-demographic characteristics
Out of the 636 patients chosen for the study, 372 (58.5 %) were
females while 264 (41.5 %) were males. For the whole sample under
study, the median age was 36 years (range 15 to 78 years). Looking
at females only, the median age was 35 years (range 16 to 70 years)
while as for males the median age was 40 years (range 15 to 78
years). Further findings showed that the largest group of patients
belonged to those in age group 25-44 years making up 68.6 %,
followed by patients in the age group 45-78 years at 23.4 % the
lowest group 8 % was for patients in the age group of 15 to 24 years.
Table 1: Socio-demographic characteristics ART of HIV patients at Ras
Desta hospital, Ethiopia, 2009-2011
Variable
Sex
Male
Female
Age in years
15-24
25-44
45 and above

Frequency

Percent

264
372

41.5
58.5

51
436
149

8
68.6
23.4

The rise of CD4 cell counts in patient on ART
Out of 636 patients 504 patients had a CD4 count less than 200 cells
/mm3, 120 had a CD4 count greater than 200 and less than 350 cells /
µl. Lastly, a total of 12 patients had a CD4 count greater than 350
cells /mm3 at the initiation of ART (Table 2). The initial median
CD4 count values for all 636 patients receiving ART were 134 cells /
µl and 273 cells / µl in the first six month. Other findings derived
from calculating the mean CD4 counts amongst patients starting
ART in CD4 count less than 200 cells / µl had a mean CD4 count
improvement of 110 (101 to 211) cells / µl, 22 (211 to 233) cells /
µl, 40 (233 to 273) cells / µl at 6, 12, 24 month respectively. While,
for those patients who had CD4 count greater than 200 and less than
350 cells / µl had median CD4 cell count improvement of 101 (244
to 345) cells / µl, 15 (345 to 360) cells / µl, 17 (360 to 377 cells / µl
at 6, 12, 24 month respectively. Lastly, for those patients who had a
CD4 count greater than 350 cells / µl had median CD4 cell count
improvement of 42 (475 to 517) cells / µl, 94 (517 to 611) cells / µl,
39 (611 to 650) cells / µl at 6, 12, 24 month respectively.
Improvement in weight at follow up CD4 count
Findings show that for all patients in the study receiving ART,
median weight was 53 Kg (range 27 kg to 93 kg). More findings
reveal that at the start of ART, patients in CD4 count < 200 cells/ μl
had a mean weight of 53.4 Kg, While patients CD4 count > 200 and
< 350 cells/ µl had a mean weight of 55.4 Kg and lastly, for patients
whose CD4 count > 350 cells/ µl their mean weight was 56 Kg.
Overall, for all patients in the sample, initial mean weight was 54
Kg, at 6 months mean weight was 60 Kg, at 12 months follow up,
mean weight was 61 Kg. Finally, at 24 months follow up, mean
weight was 61 Kg. Overall looking at individual findings reveal that
at 24 months of follow up, patients receiving ART at CD4 cell count
less than 200 cells/ µl had higher improvement in their mean weight
from an initial value of 54 rise of up to 61 kg and while as patients
receiving ART whose CD4 cell count > 350 cells/ µl patient had the
least weight improvement from 56 kg to 59 kg.
Patient outcome by twenty-four months of ART
Four hundred eighty (75.5 %) patients were alive, twenty one (3.3
%) patients had transferred out, 67 (10.5 %), were defaulters of
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Death analysis
A further observations of the deaths revealed that 53 (78 %) were
CD4 count less than 200 cells/µl, 14 (20.5 %) patients were CD4
count > 200 and < 350 cells/µl, while only 1 (1.5 %) of the patient
were died whose CD4 count > 350 cells/µl. Laboratory findings
show that patients who died had a lower mean CD4 cell count (65.6
cells/µl) at initiation of treatment.
DISCUSSION
The human immunodeficiency virus (HIV) has created an enormous
challenge worldwide. Since its recognition, HIV has infected close
to 70 million people, and more than 30 million have died due to
acquired immunodeficiency syndrome (AIDS). More than 66 % of
the 40 million people living with HIV/AIDS are in sub-Saharan
Africa, where AIDS is the leading cause of death. Ethiopia is the
second most populous and one of the seriously affected countries in
sub Saharan Africa7. Chronic and widespread poverty makes it
especially difficult for Ethiopians to cope with HIV. Poor people
have less access to information, prevention tools, care, support, and
treatment. HIV/AIDS is not specific to a certain age group of
people. Rather it attacks any age groups that are exposed to the risk
factors to transmit the virus from infected persons to non-infected
one. Most of the HIV infected patients enrolled in this study were
young age between 24 and 44 years old who were sexually more
active and thus have a higher risk of infection compared to the other
age groups25. It also infects any sex group of population even if the
degree of exposure is different26. Findings from the study revealed
that for patients accessing ART at the Ras Desta hospital, women
outnumber men by a ratio of 1.75:1.25. This is what is expected if
provision of ART services in Ethiopia was equitable since women
bear the brunt of the HIV epidemic in the Sub-Saharan Africa. The
higher percentage of HIV infection amongst females is similar to the
overall findings of Ethiopia national figure which also shows that by
March, 2010 out of all ART clients 58 % (102, 379) were female, a
reflection of the higher number of women living with HIV8; this is
because of biological, cultural, and economic problems.
Biologically, due to more exposed surface area in the female
genitals (sex organs) than in the male genitals and more semen is
exchanged during sex than vaginal fluids makes them more likely to
get HIV27. A similar finding was also reported by Dzimnenani et al
stated that women’s in the Sub Saharan region are more at risk of
getting HIV/AIDS because of sexual trade, migration, polygamy,
teenage marriages and lack of emotional support, this are the exact
outcome of poverty and culture in the region. Also the same study
revealed that, Ethiopia has one of the highest rates of child marriage
in the world. Nationwide, 60 % of girls under the age of 18 are
married. Indeed, girls who marry young in Africa are mostly from
poor families and have low levels of education28. Results in this
study show that 79 % of the patients initiated ART below 200 CD4
count at entry, this indicating that the majority had advanced HIV
disease at the initiation of ART almost a similar finding was
reported by HIV/AIDS Prevention and Control Office, states that
vast majority of the patients (80.1 %) initiated ART below 200 CD4
count at entry, but a little higher result was stated by Alemu and San
sabastia, it says 82 % of the patient started ART based on the CD4 200 cell/ µl criterion and the rest for clinical or combined
reasons8,19. At baseline, the median CD4 cell count of ART-naïve
HIV infected patients was higher (134 cells /µl) than the reports
from study conducted in Assela (103 cells/µl), Jimma university
specialized hospital, Ethiopia and the study conducted in India,
which stated that the median CD4 count of enrolled patients was 119
cells/ µl19,29,36, but lower (250 cells/μl) than the reports from other
countries30. This could be due to delayed presentation and/or testing,
differences in educational and socio-economic levels.
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Figure 1: Average CD4 count improvement over 24 month

Figure 2: Patient outcome by the twenty four months

Figure 3: Death analysis at different CD4 count threshold

The CD4 count of most patients before starting ART is initially low
(< 200). This is because of HIV affects the human immune system
directly or T helper cells that representing the patient immune
system for protection, whereas after initiation of ART the patient
CD4 count increased significantly (> 200) due to the initiation of
drugs. After an initial rapid increase in CD4 T lymphocyte counts
within the first 3–6 months of ART, a second phase of slower
increase occurs in most patients. However, considerable individual
variation has been noted in this response. Several factors are
associated with impaired CD4 T cell reconstitution, including older
JPSI 4 (1), Jan -Feb 2015

age, non-suppressed HIV replication, and treatment interruption. In
general, the lower the CD4 T cell count at the initiation of ART, the
longer it takes to reach desired target levels. Certain investigations
even suggest that CD4 T cell recovery may level off before the
physiological range is reached, particularly in individuals who begin
ART when their CD4 T cell counts are extremely low8. Among HIVpositive persons starting HAART, the study identified a rapid
average increase of 42-110 cells / µl during which is lower than the
study conducted in U.S.A, which is in six month 93-151 cells / µl31.
In this study patient who had CD4 count < 200 and between 200-300
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cells /µl there is very rapid initial increase in CD4 cell count
observed in the first 6 months and a slower increase follows than
patient who had CD4 count > 350 cells /µl this is a sign of sever
immune-depression, developing of opportunistic infection13,14. The
pattern of weight gain observed appears to be consistent with
previous reports, with the highest rate of weight gain occurring in
the first six months after ART initiation, then stabilizing afterwards.
Patients in ART programs in Vietnam observed a similar pattern of
weight gain, although patients in that study continued to gain weight
up to 24 months post-ART before weights stabilized. It was found
that several significant predictors of weight gain, particularly in the
first six months after ART initiation. Patients with more advanced
HIV infection at baseline (CD4 cell counts <200 cells/μl) were more
likely to have positive weight changes (54 to 61 kg) in the first six
months of therapy than the other, likely due to the beneficial effects
of ART, which is similar to the above study32, while patients
receiving ART whose CD4 cell count > 350 cells/ µl patient had the
least weight improvement from 56 kg to 59 kg this may due to they
had good immune system. The average weight gain over the 24
months was 6 kg this is higher when compared with study
conducted by Ross-Degnan et al and BMC Health services research
both research stated that patients gained an average of 3.9 kg in the
first six months of treatment22. Patient outcome by twenty-four
months of ART reveals that four hundred eighty (75.5 %) patients
were alive, twenty one (3.3 %) patients had transferred out, 67 (10.5
%) were lost to follow-up and 68 (10.7 %) died, when this result
compared with study conducted in India there is higher value of
alive on ART and lower level of dead and lost to follow up, the
study stated that over 2 years, 71 % were alive, 13 % died, 16 %
were lost to follow up29. Furthermore, according to national figure
about 14.5 % lost to follow up from the program which higher than
this study and 6.5 % died which is lower. The most cited reasons for
drop out are economic problems, seeking religious treatment, fear of
drug side effects and poor patient handling and the study setting
used phone calls to contact patients and it noted that the reasons for
the failure to follow-up were serious illness and deteriorating health
situation, change in address, undocumented transfer out to other
hospitals, lack of support, seek of religious treatment, financial
reasons or death8. The study reveals that sixty-eight (10.7 %) of
patients had died within the 24 months period of ART use. This is
higher compared to the National figure which states that by 2010,
6.5 % of patients on ART had died and lower than the study
conducted in India8,29. Many other cohort studies have found a clear
association between CD4 T cells at ART initiation and mortality
rates33,5. The lower the CD4 T cells the higher the risks over the
following period what I observed in this study, patients who had
CD4 count < 200 cells/µl accounts 78 % of the death, whereas 22 %
was that of patient > than 200 cells/µl this is evidence of moderate
quality that initiating ART at CD4 levels higher than 200 or 250
cells/µl reduces mortality rates in asymptomatic, ART-naive, HIVinfected people. Since 2007 or 2008, most guidelines have
determined a CD4 T cell count of < 350 CD4/ µl as a threshold for
initiation ART13,14 and also in July 2010, the World Health
Organization (WHO) published new recommendations on providing
antiretroviral therapy (ART) to adults and adolescents in resourcelimited settings that revised the guidelines previously published in
2006. The new recommendation encourage starting ART earlier,
usually at a CD4 count of 350 cells/µl or lower, specifies regimens
for first and second line therapies and contains other
recommendations regarding laboratory monitoring and other
elements, but our countries still uses the 2006 guidelines4. Studies
conducted in Ethiopia and Tanzania reported that neither of the
guideline development processes fully satisfies minimal
requirements of procedural fairness. There is a lack of transparency.
The reasons for decisions are rarely given and are not publicly
available. This reduces the opportunity for public questioning,
debate and revisions. The guidelines were based on expert opinion
and consensus. Recommendations from the WHO were copied
without much discussion, disagreement or adjustment, so it seeks
revision34. Initiating therapy at 200–350/μl and above 350/μl was
JPSI 4 (1), Jan -Feb 2015

more effective, but requires more resources than deferring therapy to
CD4 cell count < 200/μl35.
CONCLUSION
Early initiation of ART at CD4 levels higher than 200 cells/ µl
reduces mortality, immune-depression, and weight loss and also
improve outcome of ART treatment in asymptomatic, ART-naive,
HIV-infected people.
Recommendations
With all the study findings and discussions above, the following
recommendations are made; Practitioners and policy-makers may
consider initiating ART at levels > 200 cells/ µl for patients who
present to health services and are diagnosed with HIV early in the
infection. There is need for policy makers in poor resource setting
like Ethiopia need to consider and advocate effective CD4 count
threshold for initiation of ART. There is need to increase availability
of Counseling and Testing (CT) services to enable individuals know
their HIV status early enough and if positive, the knowledge of their
HIV status would allow them to better protect themselves, their
partners, plan their future well, access early care, support and ARV
therapy. The data registration system would be checked
continuously by separate individual other than the data recorder to
obtain appropriate patient data this may be an important issue to
increase the outcomes of ART. This study indicated that loss to
follow-up would be an important issue in ART program in resource
limited countries and shouldn’t be overlooked during the initiation
and expansion of the ART program to obtain better outcome.
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