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Abstract The aim of antiretroviral treatment (ART) is
to achieve viral load suppression in every Human
Immunodeficiency Virus (HIV) infected person. In low-
and middle-income countries like Togo, the disparity in
accessibility to ART facilities happens to be one of the
most causes of lack in follow-up of infected patients,
exposing them to ART failure. This study aims at
describing the epidemiological profile of ART outcome
and its associated factors in a context of low accessibility to
viral load testing facilities in Haho health district in Togo.
A cross sectional descriptive and analytical study using a
questionnaire filled by reviewing patient’s files, was
conducted from January to December 2019. The study
included all the HIV-positive patients that came for their
routine check-up and have been assessed for viral load and
have their laboratory results out during this period. The
results showed a prevalence of 28.5% of virological failure
among patients under ART in Haho health district. The
independent associated factors found were not living in
couple (AOR=3.4; CI=[1.6-7.3]; p=0.002), not being
adherent to ART (AOR=2.8; Cl= [1.2-6.4]; p=0.015),
being under ART for four years and less (AOR=2.4; Cl=
[1.1-5.3]; p=0.037) and having 50 years and less

(AOR=6.4; CI=[1.4-30.2]; p=0.019). Healthcare
practitioners implicated in the follow-up of HIV infected
patients under treatment need to develop new strategies
like reinforcing adherence to ART through communication,
to improve outcome at an early stage.
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Failure, Associated

1. Introduction

According to World Health Organization (WHO),
monitoring Human Immunodeficiency Virus (HIV) viral
load is the preferred approach to assess antiretroviral
treatment (ART) effects on HIV infected patients since the
aim of ART is to achieve HIV viral suppression [1, 2]. It
has been established that among HIV-positive patients,
those who have achieved viral load suppression, are less
likely to develop opportunistic infections [3, 4]. Therefore,
it has become a necessity to healthcare systems around the
world to render available, the viral load testing equipment
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to facilitate the medical care of HIV-positive patients.
While in developed countries, the viral load assessment is
easily accessible, in low- and middle-income countries,
there is a disparity in this accessibility that goes from a lack
to a total absence [5-7].

In Togo, with the limited resources, monitoring the
treatment of patients under ART was initially limited to
Cluster Differentiation 4 (CD4) cell count, the most
accessible laboratory test. But since 2010, when the viral
load testing became available for monitoring ART, only
two viral load testing units were open across the country
making it not easy for healthcare practitioners and patients
to follow recommendations concerning monitoring ART.
For four years now, the national program of HIV control
created new units of viral load testing in order to enhance
their accessibility but it is still not sufficient to cover all the
countries. Considering the fact that there are only two lines
regimens of free funded ART in Togo, and the fact that it
costs a lot to the healthcare system, it is important for
patients to achieve viral load suppression to prevent
treatment failure and its consequences.

In Haho health district, the annual review of healthcare
activities has revealed a prevalence of 28% of virological
failure among HIV patients followed up at the referral
hospital. One of the underlying causes of this prevalence
was the poor geographical accessibility to healthcare
facilities for patients, which results in a high prevalence of
non-adherence to ART (77%) [8], exposing them to a high
risk of treatment failure. Since the viral load testing was
relatively near to the district, this action study was set to
describe  epidemiological profile and determine
sociodemographic and clinical factors associated to
virological failure.

2. Materials and Methods

2.1. Setting

The unit of medical care of HIV-positive patients in the
department of General medicine at Haho health district
hospital, has served as setting for the current study. Haho
health district hospital is located in Plateaux health region,
about 62.15 miles far away from Lomé the capital of
Togobetween N06 ° 26 '47, 0’ and EQ01 12' 32, 0. In
2019, the district counted 301,900 inhabitants with a
geographical accessibility of 46% to healthcare facilities.
There was a total of 662 reported HIV-positive patients
under care over the district at the beginning of the year.

Prior to 2019, the follow-up of HIV-positive patients
was carried out every two (02) months. At each visit, the
treatment of the patient is refilled and in absence of any
critical clinical condition that urges some laboratory
testings, the CD4 count and plasma Viral Load (pVL)
count are prescribed in accordance with the existing
protocol in 2019. Blood samples for CD4 counts and pVL
were collected only once a week. Blood samples for pVL

count are conveyed once in the month to the regional viral
load testing units located at 43.5 miles far away from
Haho health district hospital. In 2019, this pathway was
revised to allow patients to have their blood samples
collected everyday as soon as they were prescribed pVL
or CD4 cell count; those samples were conditioned to be
analysed quickly and the frequency of conveying samples
to the regional viral load testing unit was at least two
times in the month.

The current protocol consists in two lines regimen of
ART. The first-line regimen is used at treatment initiation
and is a combination of tenofovir (TDF) or zidovudine
(AZT) or abacavir (ABC), lamivudine (3TC), and
efavirenz (EFV) or nevirapine (NVP). The treatment
monitoring of patients on the first-line regimen, includes
necessarily, weight monitoring, Hemogram, alanine
aminotransferase (ALT), creatinine every three (03)
months, CD4 cell count every six (06) months and pVL
which is recommended but not compulsory once a year.
The second-line regimen is a combination of AZT or TDF,
3TC, and ritonavir-boosted atazanavir (ATV/r) or
ritonavir-boosted  lopinavir  (LPV/r). This second
line-regimen is addressed to patients with confirmed
treatment failure after adherence support. After the proof
of adherence to the treatment, the frequency of ART drugs
delivery can be upgraded to every two (02) or three (03)
months according to the health care provider judgment.

2.2. Study Design and Period

It was a cross-sectional and descriptive and analytical
study conducted on files of patients followed-up from
January to December 2019.

All the HIV-positive patients that came for their routine
check-up and have been checked out for viral load testing
and have their results during the study period were
included.

2.3. Variable Definition

Virological failure: pVL above 1000 copies/ml based
on two consecutive viral load measurements in a 3-month
interval, with adherence support following the first viral
load test, at least six months after starting a new ART
regimen [9].

Non-adherence to ART: was defined for patients who
did not take their ART as prescribed during the last 30
days before the study.

The clinical stages of HIV infection were defined
according to the WHO classification [10].

2.4. Data Collection and Analysis

2.4.1. Data Collection

A semi structured questionnaire was designed for this
study. Through a systematic review of admission and
hospitalization registers, patients’ clinical files, the
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available data were extracted and reported on the designed
questionnaire.

2.4.2. Data Processing and Analysis

The data collected were processed in Microsoft Excel
2013 using a predesigned spreadsheet. The database was
then cleared by removing its inconsistent data, and was
imported into Epi Info version 7.2.1.0 for statistical
analysis. The variables were recorded in yes or no type
modalities. In univariate analysis, frequencies, proportions,
mean, median, standard deviation, interquartile range
(IQR) were calculated. In bivariate analysis, the Crude
prevalence Odds ratios (COR) was calculated. The
Adjusted prevalence Odds ratios (AOR) was calculated in
multivariate analysis by stepwise multiple logistic
regression with the confidence interval (CI). In the
stepwise logistic regression, factors with p-values less than
0.20 and factors found in the literature but with p-values
greater than or equal to 0.20 were forced into the logistic
regression model and subjected to a stepwise descending
analysis. The t-test of Student was used to compare means;
Pearson's chi-square test was used to compare proportions
and when expected cell frequency was less than 5, Fisher
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exact test was used with a p-value calculated at 5% of
significance.

2.5. Ethical Consideration

This study has the approval of Plateaux health region
directorate. Data have been processed anonymously and
in strict confidentiality.

3. Results

A total of 165 patients were included in this study.

3.1. Socio Demographic Characteristics

The overall median age was 40 years (IQR, 31- 46
years). It was 38 years (IQR, 30.5 — 44.0 years) among
women and 42 years (IQR, 36 — 53 years) among men. The
cases aged 50 and less represented 86.1% (142/165).
Female to male sex ratio was 3.02 (124/41). Cases living in
couple represented 48.5% (80/165) and 76.4% (126/165)
of them were living in rural areas (Table 1).

Table 1. Socio demographic characteristics of patients, Haho district, Togo, 2019
Variables Results
Quantitative variable (median, interquartile range)
Age 40.0 (31-46)
Female 38.0 (30.5-44.0)
Male 42.0 (36.0-53.0)

Qualitative variables (n, (%))

Occupational status

Farmer 91 (55.1)
Informal sector worker 24 (14.5)
Housewives 30 (18.1)
Pupils 15(9.1)
Other 5(3.2)
Living area

Rural 126 (76.4)
Urban 39 (23.6)
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3.2. Clinical and Therapeutic Characteristics

At the initiation of the ART, there were 64.4% (87/135)
of the patients at the clinical stage 1 and 2 and 35.6%
(48/135) at the clinical stage 3 and 4. At the moment of the
study; all of the 165 patients were classified in the clinical
stage 1 or 2 of the disease. For those who have their CD4
cell count at ART initiation available, 77.4% (65/84) had
less than 350 CD4 cell.

During the study period, 97.6% (161/165) of the cases
were on first line regimen with 91.3% (147/161) using the
combination of TDF/3TC/EFV; 37.6% (62/165) of the
cases were under cotrimoxazole prophylaxis. At the ART
initiation, 58.1% (96/165) were under TDF/3TC/EFV
combination. There were 37.6% (62/165) of the cases who
were non-adherent to ART as prescribed.

During the study period, 28.5% (47/165) of the cases
were experiencing virological failure. Among the
remaining 71.5% (118/165) that achieve the target
considered to be virologically stable, 84.7% (100/118)
have indetectable viral load.

The mean duration under ART was 5.4 + 3.3 years with
5.3 + 3.2 years among women and 6.0 + 3.4 years among
men. The overall rate of assessment of viral load among the
active list of patients during the study period was 22.42%
(165/742), 2.7% (18/662) in 2018 and 1.8% (11/613) in
2017. After blood samples were collected in patients for
viral load count, the average duration for conveying them
to the regional viral load testing unit was 17.4 + 17.6 days.
Once the samples reach the viral load testing unit, it takes a
mean of 23.6 = 13.9 days for them to be analyzed. From the
time the blood samples were collected to the time the
counts were available, it has taken a mean of 60.5 + 13.8
days.

In bivariate analysis (Table 2), participants aged less
than 50 years had 4.8 times the odds of experiencing
virological failure (p=0.016). Farmers were more likely to
experience virological failure than other occupational
profiles (p=0.009). People living in couple (p=0.014),
being under ART for four years and less (p=0.039) and not
being adherent to ART (p=0.012) had more than 2 times
the odds of experiencing virological failure.

Table 2. Antiretroviral treatment outcomes according to cases characteristics, Haho district, Togo, 2019

Variables Non virological failure n (%0) Virological failure n (%) p-value
Aged less than 50 years
Yes 21(17.8 2(4.3
(17.8) (4.3) 0.025
No 97 (82.2) 45 (95.7)
Living in couple
Yes 64 (54.2) 16 (34.0)
0.025
No 54 (45.8) 31 (66.0)
Being under ART for 4 years and less
Yes 49 (41.5) 12 (25.5)
0.074
No 69 (58.5) 35(74.5)
Not being adherent to ART
Yes 51 (43.2 11 (23.4
(43.2) (23.4) 0.021
No 67 (56.8) 36 (76.6)
Other occupational profile than farmer
Yes 45 (38.2) 29 (61.7)
0.009
No 73(61.8) 18 (38.3)
Other living area than rural
Yes 29 (24.6) 10 (21.3) 0.69
No 89 (75.4) 37 (78.7) '
HIV clinical stage (WHO)
3&4 32(34.49) 16 (38.1)
0.701
1&2 61 (65.6) 26 (61.9)
Living more than 15 km from treatment center
Yes 62 (52.5) 28 (59.6)
0.489
No 56 (47.5) 19 (40.4)
Cotrimoxazole Prophylaxis
Yes 43(36.4 11 (23.4
(36.4) (23.4) 0.141
No 75 (63.6) 36 (76.6)

@ Antiretroviral treatment; @ Human Immunodeficiency Virus; ® World Health Organization
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Table 3. Independent associated factors to virological failure, Haho district, Togo, 2019
Associated Factors Adjusted Odds Ratio (AOR) Confidence Interval (95% CI) p-value
Aged less than 50 years
Yes (Reference)
0.019
No 6.4 1.4-30.2
Living in couple
Yes (Reference)
0.002
No 34 1.6-7.3
Not being adherent to ART
Yes (Reference)
0.015
No 2.8 1.2-6.4
Being under ART for 4 years and less
Yes (Reference)
0.037
No 2.4 1.1-53

@ Antiretroviral treatment

After logistic regression in multivariate analysis (Table
3), not living in couple (p=0.002), not being adherent to
ART (p=0.015), being under ART for four years and less
(p=0.037) and being aged 50 years and less (0.019) were
found independently associated to virological failure
among the cases.

4. Discussion

This study has confirmed the prevalence of virological
failure in HIV infected patients treated at Haho referral
hospital; and four (04) factors were found independently
associated to it.

4.1. Prevalence of Virological Failure

The prevalence of virological failure among the cases
was 28.5%. This prevalence is relatively high since the
aim of ART is to suppress viral load in each treated
patient. The reported prevalence was less than the 44.5%
reported in Bangui [11]; it was slightly higher than the
findings in China 20.8% [12], 19.8% in Ethiopia [13], 6%
in Kenya [14]. The observed variation in the prevalence of
virological failure from one study to another could be
explained by the differences in study population, the ART
regimen, and the facilities to assess viral load in the
check-up of HIV infected patients as recommended.

4.2. Associated Factors to Virological Failure

Four factors were found independently associated to
this outcome. Most of the cases were non-adherent to their
treatment. Other studies have also found non adherence to
ART as an independent associated factor to virological
failure [15-17]. Although the majority of the patients in
the current study were being treated with a non-nucleoside
reverse transcriptase inhibitor (NNRTI) molecule as ART,

which is known to have a lower probability of inducing
ART failure than other treatment regimen, they still
experience it [18,19]. This raised up a contradiction that
can be explained by patients’ fillings about ART, the
acceptance of their new status once they are declared HIV
positive, and the lack of relatives support in the new
health condition. AIll that is usually the cause of
non-adherence as it was found a high prevalence of
non-adherence in this study and others [20,21]. Although
patients were experiencing virological failure under first
line regimen, they were still under it because of the lack
of assessment facilities for viral load testing. It results in
poor monitoring of patient’s treatment since treatment line
regimen cannot be changed without strong clinical or
biological argument.

Not living in couple was also found independently
associated to virological failure as reported in a
retrospective cohort study in Ethiopia [22]. In the current
context, the fact that a patient under ART was not in
couple increases their loneliness which is recognized to
cause depression. Depression is also known to be a
predictor of non-adherence to any treatment that must be
taken for a long time.

Being under ART for four years and less was an
independent associated factor. After being tested positive
for HIV and putted under ART, patients have to
accommodate with their new condition, to the fact that
they have to take the treatment for a long time, with the
possible side effects of ART. It usually takes many years
for them to accommodate and get a new lifestyle
accordingly. This period is seen as critical and crucial
because it determines the outcome of ART. Easily, they
can abandon the treatment in those beginning years
exposing them to treatment failure.

Having 50 years and less has not been found through
the literature as an independent associated factor to
virological failure among HIV infected patients. But this
finding is consistent with the fact that HIV most occurs in
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young people, making them more likely to experience
virological failure [11, 23-25].

5. Conclusions

The current study has confirmed some
sociodemographic  characteristics as associated to
virological failure. The study has raised again the
difficulties encountered by health care practitioners in the
follow-up of HIV-positive patients in low- and
middle-income countries. Unfortunately, these difficulties
usually lead to unfavorable outcome of ART like it was
found a significant virological failure prevalence in Haho
health district during the study period. Knowing the cost
of ART and their side effects on patients, there is a need
to closely monitor the treatment and its outcome among
them through the enhancement of strategies used to take
care of them. Virological load testing facilities need to be
available in all hospitals at least the referral one’s to help
achieve better outcomes. Similar studies need to be
conducted repeatedly in order to achieve Togolese’s
healthcare system goal in term of HIV control.
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