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ABSTRACT
Highly active antiretroviral therapy (HAART), currently recommended is the cornerstone of management of patients with
HIV infection. Nucleoside reverse transcriptase inhibitor (NRTI) zidovudine (AZT) and nucleotide reverse transcriptase
inhibitor (NtRTI) tenofovir (TDF) are the most common medications given in first-line ART. This research to evaluate
the effectiveness of Tenofovir DF, Emtricitabine versus Zidovudine, Lamivudine in combination with Efavirenz in Naive
HIV-infected patients. A retrospective cross-sectional study on 94 adult Naive HIV-infected patients received
TDF+FTC+EFV and AZT+3TC+EFV on adult age greater than 18 came for two years follow-up and had baseline CD4
cell counts. Data was extracted from the patient’s medical record. T-test was used to compare the mean increase in CD4
cell counts between the two independent groups (TDF versus AZT) at various time of interval. In two-years follow-up,
patients in TDF+FTC+EFV, maintained their drug regimen. This research has shown the beneficial effects and safe of
TDF+FTC+EFV over AZT +3TC+EFV as first line treatment for HIV infected patients in two years of follow-up in
terms of CD4 cell response and well tolerance. Since this study has been done for short period of time with different
mean CD4 cell counts baseline, further studies to evaluate the safety and effectiveness of long term use of
TDF+FTC+EFV in Naive HIV infected patients with same mean CD4 cell counts baseline are needed.
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INTRODUCTION
Human Immunodeficiency Virus (HIV) is genetically
related to member of the Lentivirus genus of the
Retroviridae family1. HIV is the virus that causes HIV
infection in which the virus attacks and destroys the
infection-fighting CD4 cells of the body’s immune
system2,3,4. The inability of the immune system to mount
an effective response to opportunistic infectious agents
and tumors leads to the death of the affected individual5.
An estimated 38 million people worldwide were living
with HIV. About 25 million of this population were in
sub-Saharan. Africa where in 2003 alone, an estimated 3
million people became newly infected with HIV, while
2.2 million people died of AIDS6. Prevention of HIV is a
widely used strategy worldwide to prevent transmission
of HIV that involves use of antiretroviral treatment
(ART). ART reduces the HIV viral load in the blood,
semen, vaginal fluid and rectal fluid to very low levels7.

In the early 1990s, highly active antiretroviral treatment
(HAART) was introduced and revolutionized the
treatment of HIV infection, resulting in dramatic
reductions in morbidity and mortality8,9. Effective ART
consistently results in sustained suppression of HIV
replication and gradual increases in CD4 T- lymphocyte
count10,11. First-line therapy should consist of a
nucleoside reverse transcriptase inhibitors (NNRTI) +
two nucleotide reverse transcriptase inhibitors (NRTIs),
one of which should be zidovudine (AZT) or
tenofovir12,13.
Despite these encouraging results, the early optimism
generated by HAART was tempered by regimen
complexities, adverse effects, toxicities, and cost14,15.
Durable suppression of replication of the human
immunodeficiency virus (HIV) depends on the use of
potent, well-tolerated antiretroviral regimens to which
patients can easily adhere and improve the quality of
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life16.
The WHO 2013 ARV guidelines promotes simplification
of ART delivery by reducing the number of preferred
first-line regimens (TDF + 3TC or FTC + EFV), which is
available as a once-daily fixed-dose combination and can
be used for most people17. The USA Panel of the
International AIDS Society recommends combination
therapies that comprise a NNRTI or a protease inhibitor
boosted with low-dose ritonavir, each combined with two
NRTIs or NRTIs, for the treatment of HIV infection in
adults18.
The present study assessed the effectiveness of two
regimen containing TDF/FTC versus AZT/3TC in HIV-
infected Naive patients in terms of immunological
response and well-tolerance at Halibet National Referral
Hospital, Asmara, Eritrea.

MATERIALS AND METHODS
Patients and Naive HIV-infected samples
A retrospective observational cohort study was conducted
on adult Naive HIV-infected and visits for follow-up at
Halibet National Referral Hospital, Zoba Maekel,
Asmara, Eritrea. This study begun in March and finish in
April 2015 at Halibet National Referral Hospital Asmara,
Eritrea.
Technique for data Collection
Data was extracted from Patient’s medical record using
data collection form. Patient demography such as age,
gender, marital status, medication prescribed including
the name of the Drug, baseline CD4 cell counts, serum Cr
and Hb was recorded throughout the 24 months. Any
adverse events occurring with the ART was also recorded
Statistical Analysis

Mean with standard deviation (SD) and frequency (%)
were used to describe patient’s characteristics.
Continuous data was also expressed as mean with SD. T-
test was used to compare means between two independent
groups (TDF versus AZT). Confidence interval (Cl) with
95%, P-value of less than 0.05 were considered as
significant for all statistical tests.

RESULTS
The major Laboratory tests used to assess the
effectiveness of ARV treatment on the study subjects
were CD4 cell counts, hemoglobin and creatinine.
CD4 cell counts
The study Data are reported on 94 participants of whom
55 were females (58.5%) and 39 were males (41.5%).
The level of CD4 cell at baseline in TDF and AZT are
128.36±105.24 cells/mm3 and 185.96±85.35 cells/mm3,
respectively. The complete data is showed in Table 1.
Mean CD4 cell counts at each visit starting at HAART
initiation were compared between TDF +FTC +EFV and
AZT +3TC +EFV regimen using Independent Samples T-
Test with 95% confidence interval (Cl), P-value of less
than 0.05 were considered as significant for all statistical
tests.
Hemoglobin
As the Table 2 indicated, level of Hb at various time of
interval for the study subjects was recorded.  Patients in
TDF regimen had low baseline Hb level compare to
patients in AZT. Patients in AZT regimen had more
frequency of Hemoglobin test. Complete Hb data for the
study subjects is given in Table 2.
Creatinine
The Table 3 represented the level of Cr level and P-value
at various time of interval. The independent sample T-test

Table 1: Level of CD4 cell counts at various times of interval between TDF+FTC+EFV and AZT+3TC+EFV
Regimen N Means±SD

CD4 (0 month) TDF+FTC+EFV 47 128.36±105.24
AZT+3TC+EFV 47 185.96±85.35

CD4 (6 months) TDF+FTC+EFV 42 193.33±110.62
AZT+3TC+EFV 46 257.41±115.51

CD4 (12 months) TDF+FTC+EFV 45 269.02±136.31
AZT+3TC+EFV 43 322.53±158.71

CD4 (24 months) TDF+FTC+EFV 46 351.20±165.68
AZT+3TC+EFV 46 392.80±186.47

Note: normal range of CD4: 500-1000 cells/mm3 * p<0.05

Table 2: Level of Hb at various time interval between TDF+FTC+EFV and AZT+3TC+EFV
Regimen N Means±SD

Hb (0 month) TDF+FTC+EFV 47 11.17±2.94
AZT+3TC+EFV 47 13.32±1.75

Hb (6 months) TDF+FTC+EFV 42 11.56±1.88*
AZT+3TC+EFV 46 12.86±1.62

Hb (12 months) TDF+FTC+EFV 42 11.85±1.37*
AZT+3TC+EFV 45 12.94±1.39

Hb (24 months) TDF+FTC+EFV 43 12.92±1.40
AZT+3TC+EFV 45 13.12±2.31

Note: normal range of Hb: 11.5-16.5 g/dl* p<0.05
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was done to compare the Cr level between the two drugs
(TDF and AZT), at various time of interval and showed
no significant difference between the two regimens
though out the study period.
Concomitant diseases
Concomitant diseases (OIs) were observed during ART
initiation as a result of HIV disease progression and were
treated symptomatically. Cotrimoxazole was the most
concomitant drug used by the study subjects for both
(treatment and prophylaxis of OIs) and 6 (6.38%) cases
were hypersensitive to cotrimoxazole. None of the study
subjects show concomitant diseases and drugs during the
two-year follow-up.
Adverse events of the regimen
Mild ART drug toxicities (Gastrointestinal disturbance)
during the initiation of ARV therapy was observed in
three cases (two in AZT and one in TDF) only. Five study
subjects in AZT regimen changed to TDF containing
regiment and none of the study subjects in TDF changed
to other ART regiment.

DISCUSSION
This study intended to evaluate the effectiveness of
regimen containing TDF Versus AZT based on
Immunological responses (increase CD4 cell counts),
safety (well tolerance) and occurrence of treatment failure
among 94 Naive HIV-infected patients visited at Halibet
National Referral Hospital, Eritrea for two years follow
up. The study was conducted among adult HIV patients
age greater than 18 years who started ART treatment and
had two years follow up. Pregnant women, lactating and
children were excluded from the study subjects.
Once treatment begins, the clinical progress of the patient
needs to be reviewed regularly12. A rise in CD4
lymphocyte count of 90-150 cells to be following
successful initiation of HAART would be expected19.
Increasing CD4 cell level among the two regimen of
study subjects was compared for two-year follow-up.
Following 6 months, mean CD4 cell counts was
193.33±110.62 cells/mm3 and 257.41±115.51 cell/mm3

for patients in TDF and AZT, respectively (p=0.10). The
significant different at 6 months was due to the mean
differences between the two regimen at baseline.
However, patients in TDF had greater mean increasing
from baseline CD4 cell counts compared to patients in
AZT (140.00 TDF and 136.57 AZT) during the first year.
For the consecutive level of CD4 cell (at 12 and 24

months) there was no significant differences between the
two regimens (269.02±136.31 cell/mm3 in TDF,
322.53±158.71 cell/mm3 in AZT, p=0.93) at 12 months
and (351.20±165.68 cell/mm3 in TDF, 392.80±186.47 IN
AZT, p =0.261) at 24 months. However, patients in TDF
had greater increase (75.69 cell/mm3 in TDF and 65.12
cell/mm3 in AZT).
During the first three consecutive Hb level tests, there
was a significant difference in Hb level being higher in
patients in AZT regimen. However, at 24 months both
patients in TDF and in AZT had similar Hb level with no
significant differences. This revealed a decrease Hb level
in patients in AZT regimen. When Cr level was assessed
though out the follow up, there was no significant
different between the two study subjects indicated that no
TDF toxicity was developed.
As a general principle, mild toxicities do not require the
discontinuation of ART or drug substitution19,20,21. Mild
ART drug toxicities (gastrointestinal disturbance) during
the initiation of ARV therapy was observed in three cases
(two in AZT and one in TDF) and was treated
symptomatically.
Moderate or severe toxicities may require substitution of
the drug with another, of the same ARV class, but with a
different toxicity profile. Severe life-threatening toxicity
requires discontinuation of all ARV drugs until the
patient is stabilized and the toxicity is resolved [19]. Four
study subjects in AZT regimen showed severe ART drug
toxicities (anemia, which is the most common AZT side
effect) and changed to TDF containing regiment However
none of the study subjects in TDF showed ART toxicities
(didn’t change the regiment). No life-threating ART
toxicities were observed among all the study subjects.
Treatment failure (reduction in CD4 cell counting after
increased from the baseline) didn’t occurred among all
study subjects.

CONCLUSION
The study was conducted to evaluate the effectiveness of
TDF versus AZT in adult HIV-infected at Halibet
National Referral Hospital and has shown the beneficial
effects and safe of TDF+FTC+EFV over AZT
+3TC+EFV as first line treatment for HIV patients in two
years of follow-up in terms of CD4 cell counts and well
tolerance. Since this study has been done for short period
of time with different mean CD4 cell counts baseline,
further studies to evaluate the safe and effects of long

Table 3: Level of Cr in various times of interval between TDF+FTC+EFV and AZT+3TC+EFV
Regimen N Means±SD

Cr (0 month) TDF+FTC+EFV 47 0.74±0.38
AZT+3TC+EFV 42 0.76±0.18

Cr (6 months) TDF+FTC+EFV 33 0.83±0.27
AZT+3TC+EFV 17 0.82±0.10

Cr (12 months) TDF+FTC+EFV 29 0.92±0.25
AZT+3TC+EFV 14 0.81±0.16

Cr (24 months) TDF+FTC+EFV 37 0.93±0.21
AZT+3TC+EFV 11 0.96±0.22

Note: normal range of creatinine: 0.7-1.5 mg/dl* p<0.05
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term use of TDF+FTC+EFV in Naive HIV-infected
patients with same mean CD4 cell counts baseline are
needed.
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