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ABSTRACT
Background: Access to antiretroviral drugs for all infected persons
in need is a global health priority. The viral load and CD4 counts
should be monitored regularly. The plasma viral load should be
reduced by as much and for as short as possible. Identifying factors
that predict time to viral load suppression of patients on
antiretroviral therapy regimens is thus vital to optimizing
therapeutic success. Therefore, this study aimed to estimate the
time to viral load suppression and identify predictors of time to
viral load suppression of patients on antiretroviral therapy at Arba
Minch general Hospital.
Methods: This study was observational study using data abstracted
from medical records, patient interviews and laboratory work-up
during 6 months of follow up. The data were collected from 152
naive to anti-retro viral drug patients. The univariable and
multivariable Cox proportional hazard regression analyses were
done to identify predictors.
Result: The median survival time of viral load suppression among
adult patients living with HIV was 3 months with 95% CI (2.68,
3.32). The Cox-proportional hazard analysis shows baseline CD4
count of <200cells/mm3 (AHR=0.683, CI:0.471, 0.990), baseline
viral load of <10,000 copies/ml (AHR=4.135, CI:1.835, 9.317),
having baseline Cotrimoxazole preventive therapy (AHR=1.997,
CI:1.108, 3.600), having baseline Isoniazid preventive therapy
(AHR=3.085, CI:1.721, 5.529) and good adherence level to ART
(AHR=2.648 ,CI: 1.202, 5.834) significantly predict the time to
viral load suppression.
Conclusion: Early improvement and maintenance of CD4 count
and viral load to normal level should be attained through
streamlining and strengthening monitoring and counseling of
patients on adherence to ART, Cotrimoxazole and Isoniazid drugs.
Key Words: Human immunodeficiency virus; Viral load
suppression; Arba Minch; Ethiopia
INTRODUCTION
The human immunodeficiency virus (HIV) infection continues to be
one of the public health issues these days (1, 2). An estimated 36.7
million individuals were identified as the people living with HIV
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(PLWHIV) at the end of 2016 and 54% of adults
living with HIV are currently receiving life-long
antiretroviral therapy (ART) (3). In Ethiopia, a
total of 718,500 people were living with
HIV/AIDS at the end of 2016 (4).
To tackle this problem, new global efforts
have brought that the number of people
receiving HIV
treatment has
increased
dramatically in recent years, particularly in
resource-poor countries (3). Among resource-poor
countries, Ethiopia has significant success in
scaling up anti-retroviral therapy services since
2005 (5).
The primary goal of initiating ART among
HIV patients is to suppress the HIV replication
and to restore the immune function. The clinical
decision to check whether such goal has been
achieved is made through periodic viral load
testing and CD4 cell counting (6). The newly
revised and published guidelines regarding the use
of ART included the recommendation that both
viral load and CD4 lymphocyte counts should be
monitored regularly (7).
According to different result of the studies,
the median duration to suppress the viral load
from the initiation of ART to suppression of the
viral load below 1000 copies/ml is 1 month to 7
months (8-12). The predictors of time to viral load
suppression, identified by different studies, are:
the choice of treatment regimen, initial viral load,
baseline CD4 count and previous anti-retroviral
(ARV) treatments used (8, 10). But, as far as our
search engine, the study done on time to viral load
suppression is limited in Ethiopia, particularly in
Arba Minch context on patients newly initiating
ARV regimens. Therefore, this study aimed to
identify predictors of time to viral load
suppression among adult PLWHIV who are newly
started ART in Arba Minch General Hospital
(AMGH).
MATERIALS AND METHODS
Study Setting, Design and Participants: A
prospective follow up study was conducted among
HIV-infected patients receiving ART at the
AMGH from March 1, 2017 to February 28, 2018.
In 2017, there are 3927 adult PLWHIV ever
enrolled on first line ART (13).
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The calculation of the required sample size for the
number of study participants needed for this study
was calculated by using free and open
source statistical software for epidemiologic
statistics called Open-Epi Version 3.01 based on
the following assumptions: The study done in
public HIV treatment settings of Haiphong,
Vietnam reported that the viral load suppression
rate was 77%. Among those who have viral load
suppression, the proportion of patients with poor
adherence during ART was 62.3% and good
adherence during ART was 37.7% (14). In
addition, 95% Confidence interval, 80% power
and a minimum detectable alternative of ± 5%.
Under these circumstances, the calculated sample
size was 146 participants. With an assumed nonresponse rate of 4%, the sample size needed for
this study was 146X 0.04+146 = 152 participants.
The study only included persons living with HIV
(PLWHIV) who were newly initiated ARV drugs
for the first time after March 1, 2017 and whose
age was ≥15years at the start of the treatment. The
participants were selected using systematic
random sampling.
Data collection tools, measurements and
procedure: The data collection tool was prepared
based on the revised 2017 Federal Ministry of
Health HIV patient card format (15), patient care
follow-up formats. In addition, it was modified by
using different peer reviewed published literature
(8-12).
At the beginning of the data collection for the
study, the data on participant’s socio-demographic
characteristics, baseline CD4 count, WHO clinical
staging, weight and height, Tuberculosis (TB)
infection status, other opportunistic infections,
functional status, viral load, Cotrimoxazole
preventive therapy (CPT), Isoniazid preventive
therapy (IPT) and initial treatment regimen were
collected. Then at the end of each month the data
on CD4 count and viral load were collected.
The specimen for the laboratory tests of CD4
count and viral load were collected by the trained
laboratory staff at the facility. For both tests 4-5
ml of whole blood was drawn from each
participant using vacutainer tube separately with
anticoagulant following standard veni-puncture
protocols for viral load testing. Furthermore,
Plasma sample was assayed for the presence of
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HIV RNA using Amplicor Monitor standard
assay, version 1.5 (Roche Molecular Systems).
The outcome of interest was time to viral load
suppression which is the time to the first of at least
five consecutive viral load measurements below
1000 copies/ml. Which was measured as starting
time was the first day of ART initiation between
March 1, 2017 to February 30, 2018, and the end
time was either the participants developed viral
load suppression or became censored observation.
According to WHO’s strategy for the surveillance
and monitoring of HIV drug resistance in low and
middle income countries (LMICs), a viral load of
< 1000 RNA copies/ml were taken as evidence of
viral load suppression.
Pre-test of the tool were conducted on PLWHIV at
Sawula Hospital on 5% of the study participants to
check the accuracy and consistency of the data
collection tool.
Data processing and analysis: After the data
were checked, coded, entered and exported to
SPSS statistical software version 20, the analysis
and modeling were conducted at several steps.
Firstly, simple descriptive statistics such as a
frequency distribution and percentages were
performed to describe the characteristics of the
study participants. Kaplan-Meier survival curve
were used for the purpose of comparing the event
experiencing times of two or more groups. Then, a
univariable Cox proportional hazard model
analysis was performed for each independent
variables and outcome of interest to identify
independent variables for further analysis in
multivariable analysis.
Upon the completion of the univariable analysis,
variables with p-value of <0.25 were selected for
the multivariable analysis. Contexts and previous
studies were also considered to make a variable
candidate for multivariable analysis. In order to
decide whether or not a variable is significant, the
p-value should be less than 0.05 as a cut point.
The crude and adjusted hazard ratios together with
their corresponding 95% CI were computed and
interpreted accordingly.
The letter of ethical clearance was obtained from
the institutional review board (IRB) of College of
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Medicine and Health Sciences of Arba Minch
University. Written consent was obtained from all
study participants for blood draws and interviews.
The confidentiality and privacy of participants
were actively protected. Participants with a high
likelihood of Virologic failure prioritized for
tailored individualized treatment preparation and
other interventions to improve treatment outcomes
in the hospital.
RESULTS
Socio-demographic characteristics: A total of
152 adult patients receiving ART treatment from
March 1, 2017 to February 30, 2018 were enrolled
to this study. Out of the total study participants,
24(15.8%), 73(48.0%), 42(27.6%), 13(8.6%) were
found in the age groups of 15-24, 25-34, 35-44
and ≥ 45 years respectively. The mean (±SD) age
at start of ART was 32.06 ± 8.402 years and the
median (IQR) age was 30 years (27 – 37.75
years). Most of the study participants 89 (58.6%)
were male, and majority of participants were
married 82(53.9%). As far as employment status
concerned, 100(65.8%) were employed. With
regard to religious status, the majority of the study
participants 88 (57.9%) were Christian orthodox.
Ninety four (61.8%) of them had history of
substance use at initiation of ART and 102
(67.1%) disclosed their HIV status to their family
members (Table 1).
Clinical characteristics: The median baseline
CD4 count was 182.50 cells/ mm3 (IQR 122.50 –
313.50 cells/ mm3) and the median HIV viral load
was 1, 452 copies/mL (IQR 1120 – 3407.25
copies/mL). Moreover, more than half of the study
participants, 82 (53.9%), had CD4 count of
<200cells/mm3
and
most
of
the
participants134(88.2%) had viral load of <10,000
copies/mL at initiation of ART. On the other hand,
55(36.8%) of the study participants were
categorized as stage one of WHO staging
category. Majority of participants, 114(75%), had
no history of opportunistic infection and only 11
(7.2%) was infected with TB at initiation of ART
(Table 2).
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Table 1. Socio demographic characteristics of time to viral load suppression among adult PLWHIV in AMGH, 2018.
Variables
Age (Year)
Sex
Marital status

Educational status

Religion
Residence
Employment status
Substance use
Disclosure status

Categories
15-24
25-34
35-44
45+
Male
Female
Never Married
Married
Divorced
Widowed
No education
Primary
Secondary
Tertiary
Orthodox
Protestant
Others*
Urban
Rural
Yes
No
Yes
No
Disclosed
Not disclosed

Frequency (n)
24
73
42
13
89
63
43
82
21
6
25
53
52
22
88
50
14
114
38
100
52
94
58
102
50

Percent (%)
15.8
48.0
27.6
8.6
58.6
41.4
28.3
53.9
13.8
3.9
16.4
34.9
34.2
14.5
57.9
32.9
9.2
75.0
25.0
65.8
34.2
61.8
38.2
67.1
32.9

* Muslim, Catholic

Table 2.Clinical related characteristics of time to viral load suppression among adult PLWHIV in Arba Minch General
Hospital, 2018.
Variables
Baseline CD4 count (cells/mm3)
Baseline viral load (copies/mL)
WHO clinical stage
Baseline weight(Kg)
Body mass index(Kg/m2)
Functional status
TB at baseline
Other OI at baseline
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Categories
<200cells/mm3
≥200 cells/mm3
<10,000 copies/mL
≥10,000 copies/mL
WHO Stage I
WHO Stage II
WHO Stage III
WHO Stage IV
≥50Kg
<50Kg
<18.5
18.5-24.9
≥25.0
Working
Ambulatory
Bedridden
Yes
No
Yes
No

Frequency
82
70
134
18
55
40
44
13
49
103
31
103
18
104
23
25
11
141
38
114

Percent (%)
53.9
46.1
88.2
11.8
36.2
26.3
28.9
8.6
32.2
67.8
20.4
67.8
11.8
68.4
15.1
16.4
7.2
92.8
25.0
75.0
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Treatment related characteristics: The study
participants who started ART regimen of
ABC/3TC/NVP were 9 (5.9%), AZT/3TC/NVP were
30(19.7%) and TDF/3TC/NVP were 113(74.3%) of the
all study participants. In addition, sixty seven (44.1%)

Sultan H. et al.
of the study participants have good adherence level to
the ARV medications. About 43(28.3%) patients made
use of Cotrimoxazole prophylaxis and 108 (71.7%)
made use of Isoniazid prophylaxis at the time of
enrollment to ART care (Table 3).

Table 3.Treatment related characteristics of time to viral load suppression among adult PLWHIV in Arba Minch
General Hospital, 2018.
Variables
CPT
IPT
Initial ART regimens
ART adherence level

Categories
Yes
No
Yes
No
ABC/3TC/NVP or EFV
AZT/3TC/NVP or EFV
TDF/3TC/NVP or EFV
Good
Fair
Poor

Frequency (n)
43
109
108
44
9
30
113
67
59
26

Percent (%)
28.3
71.7
71.1
28.9
5.9
19.7
74.3
44.1
38.8
17.1

Figure 1: Kaplan-Meier estimates by Isoniazid prophylaxis, baseline viral load, adherence level and baseline CD4
count.
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Status of viral load suppression: During the
follow up time of the study, 123(80.9%) of
participants developed the viral load suppression
and 29 (19.1%) participants were censored
observations. The median time to viral load
suppression was 3.00 months with 95% of CI
(2.68, 3.32).
The KM survival curve shows that, there is a
difference in time to viral load suppression among
groups of baseline CD4 count, baseline viral load,
baseline adherence level, employment status,
disclosure status, and Isoniazid prophylaxis
(Figure 1).
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Predictors of time to viral load suppression: In
the univariable analysis, baseline CD4 count,
baseline viral load, baseline adherence level,
employment status, disclosure status and Isoniazid
prophylaxis are statistically significant at 25%
level of significance. In addition, Cotrimoxazole
prophylaxis was also included in the multivariable
analysis as it is one of the very important variables
in the final model. In the multivariable analysis,
baseline CD4 count, baseline viral load, baseline
adherence level, Cotrimoxazole prophylaxis and
Isoniazid prophylaxis were statistically significant
at 5% level of significant (Table 4).

Table 4: Predictors of time to viral load suppression among adult PLWHIV in AMGH, 2018.
Co-varieties

Categories

CHR (95% CI)

CD4
Count
(cells/mm3)

<200
≥200
<10,000
≥10,000
Yes
No
Yes
No
Yes
No
Yes
No
Working
Can walk
Bedridden
Good
Fair
Poor

0.748 (0.523,1.068)
1
2.561 (1.233,5.320)
1
1.274 (0.865,1.877)
1
1.118 (0.751,1.664)
1
1.285(0.872,1.893)
1
1.363 (0.927,2.005)
1
1.226 (0.745,2.019)
1.508 (0.781,2.913)
1
2.147(1.021,4.513)
1.539(0.728,3.253)
1

Viral
Load
(copies/mL)
Disclosure
status
CPT
IPT
Employment
status
Functional
status
Initial
ART
adherence level

pvalues
0.112
0.012
0.220
0.582
0.204
0.116
0.422
0.221
0.044
0.259

AHR (95% CI)
0.683 (0.471,0.990)
1
4.135 (1.835,9.317)
1
1.166 (0.775,1.754)
1.997 (1.108,3.600)
1
3.085 (1.721,5.529)
1
1.349 (0.893,2.036)
1
1.385 (0.817,2.347)
1.510 (.745,3.063)
1
2.648 (1.202,5.834)
1.620 (0.734,3.573)
1

pvalues
0.044
0.001
0.460
0.021
<0.00
0.154
0.226
0.253
0.016
0.232

At univariable analysis co-varieties with p<0.25 were candidate for multivariable analysis while at multivariable analysis, covarieties with p-value ≤ 0.05 were statistically significant.

DISCUSSION
This study set out to identifies the predictors of
time to viral load suppression among HIV-infected
adults who have newly started ART treatment in
Arba Minch General Hospital. The median
survival time (the expected time to viral load
suppression) was 3 months with 95% CI (2.68,
3.32). Moreover, baseline CD4 count,
baseline viral load, CPT, IPT and adherence level
are identified as the independent predictors of time
to HIV viral load suppression.
DOI: http://dx.doi.org/10.4314/ejhs.v29i6.12

This study depicts that the average time to viral
load suppression during the study period was 3
months. The median time to viral load suppression
in this study is shorter than the findings of the
study in Botswana and Canadian (9, 10). On the
contrary, it is longer than the study in the prenatal
HIV/AIDS center, which needs 13.5 days to
achieve viral load of less than 1000 copies/mL (8).
This difference might be due to the difference in
follow up period of the study participants. In fact,
this study followed the participants for six months
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while the participants in other studies followed for
a minimum of 12 months.
The finding of this study shows that CD4 count at
initiation of ART significantly affect the time to
viral load suppression among study participants.
The time needed for viral load suppression of
those who have ≥200 cells/mm3CD4 count was
shorter than those who have <200cells/ mm3 CD4
count. This finding corroborates the findings of
the study conducted in different settings (10, 16,
17). As can be expected, the higher CD4 counts
usually correlate with low viral loads and
therefore with shorter time to suppression.
This study depicts that baseline viral load is
an important predictor of time to viral load
suppression. Patients with low baseline viral load
(<10,000 copies/mL) experienced the viral load
suppression earlier than those with high baseline
viral load (≥10,000 copies/mL) which is supported
by the findings from other studies (8, 10, 17). This
difference among the group might be due to the
fact that the higher plasma viral load means the
larger HIV reservoirs; therefore it takes longer
time to achieve viral load suppression.
Furthermore,
Cotrimoxazole
preventive
therapy has also an effect on the duration of viral
load suppression. Patients with early initiation of
CPT were 2 times more likely to suppress the viral
load earlier than those patients who were not
initiated CPT. The effect of CPT on time to viral
load suppression might be due to the fact that,
early initiation of Cotrimoxazole prophylaxis has
a significant reduction in serious bacterial
infections and mortality. Given the high
underlying risk of high viral replication and serous
bacterial infection during early period, this
improvement in co-morbidity could correspond to
a substantial success in early viral load
suppression.
This study also showed that the time to viral
load suppression was significantly affected by the
level of patient adherence to ART. The hazard rate
for those who have good adherence to ART drug
were 3 fold higher to experience early viral load
suppression as compared to those who have poor
adherence to ART drug. As a matter of fact that
adherence is the key, potentially modifiable, variable
associated with time to viral load suppression (10).
DOI: http://dx.doi.org/10.4314/ejhs.v29i6.12
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The finding of this study revealed that patients with
IPT at a baseline have 3 times more likely to have
early viral load suppression than those without
baseline IPT. The difference in time to suppression
due to IPT and not having IPT might be due to
HIV-positive patients with high HIV viral loads are
at high risk of TB. Providing the preventive therapy
in turn reduce the co-infection of TB which further
reduce the duration of the viral load suppression
since TB is highly associated with the depletion of
CD4+ T-cell count and high viral load.
In conclusion, the overall median time to viral
load suppression was 3 months with 95% CI (2.68,
3.32). This study has identified a number of
controllable predictors that can lead to early viral
load suppression. The low level of baseline viral
load, higher level of baseline CD4 count, exposed to
preventive therapies like Cotrimoxazole and
Isoniazid prophylaxes and good level of adherence to
ART drugs significantly affect the time to viral load
suppression among adult people living with HIV.
Therefore, different stakeholders working on
HIV program can maintain and potentially improve
the time to viral load suppression by improving
access to targeted viral load testing and CD4 count,
including a routine viral load and CD4 count for all
patients on ART starting from the first day of
treatment. Besides, working on streamlining and
strengthening adherence monitoring and counseling
are also very important. Furthermore, the healthcare
professional and adherent supporter should be
consciously and closely follow up HIV patients and
intensified targeted adherence support for those
patients with poor adherence, low level of initial
CD4 count and high baseline viral load.
Readers should be cautious when interpreting the
findings of this study, since the data were obtained
from patients in one hospital and hence the findings
cannot be generalized to all PLWHIV in Ethiopia. In
addition, the follow up time of six months in our
study was relatively shorter compared to other
studies that followed their participants for a longer
period.
Above and beyond, our findings are
conservative.
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