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Abstract

Introduction: The main outcome of efficiently implemented universal test
and treat (UTT) program is improved survival. UTT implementation has
been ongoing in Cameroon since 2016 but evaluation data are scarce. This
study aims to assess the survival of antiretroviral therapy (ART) patients ini-
tiated under UTT in Northwest region of Cameroon. Methods: This retro-
spective cohort study included HIV-positive patients initiated in 2016 at 27
purposefully selected sites and followed until 2021. Data was anonymously
abstracted from ART registers and patients’ charts. Kaplan-Meier survival es-
timates and Cox model were used to compare the survival of patients initiated
under UTT with those initiated otherwise, using stata version 14.0. Results:
In total, 2490 HIV-positive patients (median age 42.7 years, 94.7% adults, and
69.0% female) participated in the study. Of 1389 patients with viral load (VL)
test results, 55% were initiated on ART late. The VL suppression rate of pa-
tients initiated late and those initiated early were similar. During follow-up,
1020 (40.9%) participants censored. The survival curves of patients initiated
early on ART and those initiated late were similar during the first 2.5 years of
follow-up but significantly (p < 0.01) differed in the subsequent 3.5 years,
with patients initiated early having improved survival. Significant predictors
of poor survival were initiating treatment late and being a male (AHR: 1.84
(95% CI: 1.13 - 2.99) and 2.12 (95% CI: 1.37 - 3.28)). Conclusions: This study
confirms the expected impact of UTT. Programs only need to close existing
implementation gaps along the critical pathways (diagnosis and treatment) of
UTT, focusing more on males.
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1. Introduction

A ot of global efforts have been made to control the HIV/AIDS epidemic, yet
there were still 1.5 million new HIV infections worldwide in 2022 [1]. Despite an
overall 32% decline in new HIV infections since 2010, Africa continue to bear
the overwhelming brunt of the infection. An estimated 860,000 new infections
(about 57% of the global cases) were recorded in sub-Saharan Africa in 2021 [1].
Even with the declining trends in the number of new infections globally, the
number of people living with HIV/AIDS continues to rise. By the end of 2021,
there were 38.4 million PLWHA; sub-Saharan Africa bore the majority of this
global burden with 25.5 million (67%) cases [1]. Globally, the number of
AIDS-related deaths has steadily declined since the peak (1.84 million) in 2004
to an estimated 650,000 in 2021. HIV prevalence in Cameroon has consistently
declined from about 5.5% in 2004 to 3.4% in 2018 [2] [3]. The prevalence of HIV
among adults age 15 - 49 is 4.3%, with the highest rates seen in the South (7.2%),
East (6.3%), and Northwest (6.3%) regions, and the lowest in the Extreme North
region (1.2%) [3]. The prevalence among females is nearly twice that for men
(5.6% vs. 2.9%) due to high biological susceptibility to HIV infection, so-
cio-economic determinants, and the country’s almost (94%) universal circumci-
sion rate [4]. The number of new HIV infections was estimated at 15,000 in
2021, and all people living with HIV were 500,000 [95% CI: 452,860 - 546,866],
78% of whom were receiving antiretroviral therapy (ART) [5]. The aforemen-
tioned figures indicate continuous reductions in incidence trends and improve-
ments in the survival of people living with HIV, which are explained by the in-
creasing availability of more effective antiretroviral therapy (ART) and the im-
plementation of efficient HIV care and support services, especially in low and
middle income countries [6]. The goal of the universal testing intervention in
the test and treat strategy (UTT) studies was to ensure that all persons living
with HIV knew their HIV status and were offered ART [7]. Critical pathways to
the UTT are accurate diagnosis and early antiretroviral therapy (ART) treatment
initiation which based on the several associated benefits were recommended
from 2015.

HIV testing is an invaluable entry point to prevention, care, and treatment
services for people living with HIV and AIDS [8]. Poor adherence to recom-
mended protocols and guidelines reduces the performance of rapid diagnostic
tests, leading to misdiagnosis and poor estimation of HIV seroprevalence [8].

Before the 2015 release of the WHO recommendation for retesting for verifi-
cation for all people newly and previously diagnosed with HIV before initiating

ART, misdiagnosis and inappropriate treatment were reported at various levels
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in countries across the world. False-positive diagnoses of HIV among clients al-
ready on ART were established to range from 2.6% in Burundi to 10.5% in the
Democratic Republic of Congo [9]. It was reported at 0.4% and 0.6% in studies
conducted in South Africa and Swaziland [10]. The performance of the HIV
testing algorithm was established at 100% sensitivity and 98.3% specificity in a
study conducted in Douala, Cameroon. In Cameroon, misdiagnosis was found
to be 1.7% in a study carried out in Douala [11] and 0.5% in a study conducted
in the Northwest and Southwest regions [12]. The testing algorithm evolved
from single to double event testing, under which all newly diagnosed cases are
retested for verification by a second tester prior to initiation of antiretroviral
therapy (ART) to avoid treating HIV-negative persons unnecessarily [13]. In a
study conducted in the Northwest region of Cameroon, it was established that
there is over 92% adherence to the double event testing algorithm [14]. When
the guidelines are implemented with fidelity and other factors controlled, it is
expected that misdiagnosis and inappropriate ART treatment will almost be
completely eliminated.

The WHO 2016 second edition guidelines for the use of antiretroviral drugs
for treatment and prevention of HIV, recommended that clients who tested HIV
positive should be placed on treatment irrespective of disease stage and the CD4
count value [15]. Cameroon adopted this guideline, and the Minister of Public
Health issued a circular and held press conferences to promote its implementa-
tion [16]. Over the years of implementation of this guideline, early ART initia-
tion has steadily improved from under 50% to over 80%.

The UTT has proven to have a lot of benefits for clients. A multicenter pro-
spective randomized controlled trial conducted in nine countries revealed that
early initiation of antiretroviral therapy reduced rates of sexual transmission of
HIV-1 and clinical events, indicating both personal and public health benefits
from such therapy [17]. Also, a systematic review and meta-analysis to assess the
effect of early initiation of ART among HIV/TB co-infected patients provided
conclusive evidence on the reduction of the mortality rate as a result of early ini-
tiation of ART [18]. Additionally, other benefits of earlier ART initiation include
fewer events of severe HIV morbidity and disease progression, improved uptake
and initial linkage to care, better immune recovery, and decreased HIV trans-
mission [19]. The implementation of the UTT has been hindered by individual
level factors such as poor understanding of HIV, treatment in an asymptomatic
state, and the difficulty of managing the practical demands of ART; interperson-
al factors such as living conditions, disclosure to spouses, and spousal involve-
ment, as well as the fear of negative consequences; community-level factors such
as stigma; and structural factors such as an inefficient health system, a lack of
funding, and a shortage of well-trained healthcare workers [20] [21]. Even when
the uptake of UTT is good, other factors such as experiencing side effects to
therapy (p-value 0.047, odds ratio = 0.412); understanding reason for taking

combination antiretroviral therapy (p-value 0.006, odds ratio = 5.978) and being
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reminded to take drugs (p-value 0.006, odds ratio = 0.505) have been found to
hinder adherence to ART [22].

The target of the test and treat strategy are improvement of HIV outcomes:
increased coverage, improved adherence, decreased the lost to follow up, im-
proved viral suppression, reduced HIV transmission, increased quality of life,
and ultimately improved survival [23]. Generally, in the late ART era, the sur-
vival of clients has continued to improve, which is an indication of effective im-
plementation of the test and treat strategy. Although the gains among PLWHIV
that are associated with the UTT are known, data on this is scarce in Cameroon,
despite the technical assistance and institutional support provided by bilateral
and multilateral international partners.

This study aims at evaluating the impact of the implementation of the Test
and Treat strategy in the Northwest region of Cameroon by comparing the viral
suppression rates and survival experiences of ART clients under the UTT and
those who received treatment otherwise. Clients under UTT will be PLHIV on
ART who were initiated within seven days of HIV diagnosis (early), while those
treated otherwise will be ART clients who were initiated on treatment over days
of their HIV diagnosis.

2. Methods
2.1. The Study Setting

The Northwest is one of the 10 regions in Cameroon, with an estimated land ar-
ea of 17,812 km? and a population of about two million inhabitants that are pre-
dominantly Anglophones. The regions comprise of seven divisions: Bui, Boyo,
Donga-Mantung, Menchum, Mezam, Momo, and Ngo-Ketunjia. Bamenda, and
34 sub-divisions [24]. The capital of the region is Bamenda with an urban popu-
lation of over 550,000 inhabitants. The inhabitants of the region comprise both
natives and immigrants from other regions and neighboring Nigeria, with the
majority residing in the rural areas. The main economic activities are largely
small-scale farming, and livestock, which, together with the public services serve
as sources of employment.

There are 20 health districts in the region with 415 health facilities, including
one regional hospital, 19 district hospitals, and 395 health centers, comprising a
mix of public sector, private not-for-profit (belonging to faith-based organiza-
tions), and private for-profit (belonging to individuals) health facilities that op-
erate at various levels. Both the public and private sector health facilities deliver
HIV services according to the national guidelines. By mid-2020, there were 296
facilities providing ART treatment in the region, with 153 providing compre-

hensive HIV services and 143 treating only HIV-infected pregnant women [25].

2.2. Rationale for the Selection of Study Facilities

A total of 27 of the 296 health facilities providing comprehensive HIV to over
90% of the 35,302 ART clients in the region were purposefully included in this
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study. The site selection was based on patient load, desired minimum sample
size, functional level, diversity of ownership, and location (rural or urban). This
ensured the inclusion of a good mix of facilities because of perceived differences
that could exist amongst them with regards to staffing, availability of commodi-
ties, monitoring and evaluation tools, and compliance with standard operating

procedures.

2.3. Study Population

The study population was people living with HIV who were diagnosed and

placed on antiretroviral therapy at the selected sites in 2016.

2.4. Sampling Technique

All HIV positive persons who were initiated in 2016 and whose date of HIV di-
agnosis was documented were included in the study, followed up until 2021, and

their outcomes determined.

2.5. Data Collection and Management

The data used to compare the viral load suppression rates of ART clients and to
evaluate the impact of the test and treat strategy was abstracted from ART regis-
ters and files into designed forms. The data was entered into a customized Excel

database, where cleaning was done.

2.6. Data Analysis

The viral load suppression rates of cohorts of clients initiated late on ART (more
than seven days after HIV diagnosis) were compared with those initiated early
(within seven days of HIV diagnosis) after six years on treatment. The impact of
the test and treat strategy was determined by performing survival analysis using
the Kaplan-Meier survival estimates to compare the survival of cohorts of clients
initiated late on ART with those initiated early over a six-year period and the

Cox model to determine factors predicting survival.

2.7. Ethical Considerations

The study received ethical clearance from the Cameroon Baptist Convention
Health Services Institutional Review Board (IRB study number: IRB2021-74) and
the administrative approval of the Regional Delegation of Public Health for the
Northwest Region (Appendices 1 and 2). All data abstracted from registers and
patient charts were treated with strict confidentiality. Data entered in software
excluded participants’ names, dates of birth, and any other personal information

to ensure anonymity, and the data was password-protected.

3. Results

The implementation of the test and treat strategy commenced in 2016, and be-

tween January and December 2016, a total of 2490 HIV-positive patients (medi-
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an age 42.7 years and 69% female), predominantly (94.7%) adults, were enrolled
in the study. Most (69.3%) of the participants were either formally or
self-employed. The distribution of the study participants by WHO clinical stage
declined from 32.5% at stage I down to 3.1% at stage IV. There were 43.2% of
the participants who were initiated on ART within seven days of diagnosis (ear-
ly) and 56.8% who were initiated after seven days of diagnosis (late). Table 1
presents the distribution of the study participants on some key variables by their

survival status at the end of the follow up period.

Table 1. Key characteristics of patients enrolled in the study by their survival status.

Alive Died Total
Characteristic/Level
N=2379 %=955 N=111 %=4.5 N =2490 %
Sex
Male 737 93.3% 53 6.7% 790 31.7%
Female 1642 96.6% 58 3.4% 1700 68.3%

Age Group (years)

<15 123 93.2% 9 6.8% 132 5.3%

15+ 2256 95.7% 102 4.3% 2358 94.7%
Employment status

Employed 1644 95.3% 81 ,047 1725 69.3%

Unemployed 735 96.1% 30 3.9% 765 30.7%
WHO clinical stage

I 785 96.9% 25 3.1% 810 32.5%

II 524 93.9% 34 6.1% 558 22.4%

III 449 94.9% 24 5.1% 473 19.0%

v 71 95.5% 5 6.5% 76 3.1%

Missing 550 96.0% 23 4.0% 573 23.0%

Time to ART initiation

Early (within 7 days
. . 1043 96.9% 33 3.1% 1076 43.2%
of diagnosis)
Late (beyond 7 days
1336 94.5% 78 5.5% 1414 56.8%

of diagnosis)

Of the study participants, 1389 had current viral load test results, most (55%)
of whom were initiated on ART late. There was no significant difference in the
viral load suppression rate between clients initiated early on ART and those ini-
tiated late. Table 2 presents the details of viral suppression rates, comparing cli-

ents initiated early with those initiated late.
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Table 2. Viral suppression rate by time of ART initiation.

Time to ART Initiation

Five Years Outcome Early Late
p-value
N % N %
Viral load test results available 623 44.9% 766 55.1%
0.315
Virally suppressed 579 44.5% 722 55.5%
Suppression rate (%) 92.9% 94.3%

Over the six years follow up period, 111 (4.5%) died while 1020 (40.9%) were
censored by either stopping medication for various reasons including lost to fol-
low up and transfer out of the study site to another treatment center. Thir-
ty-three (3%) died amongst the participants who were initiated early on ART,
while 78 (6%) of those initiated late died. Only 1359 (54.6%) patients were on
treatment by the end of the study. Table 3 presents more details of this infor-

mation.

Table 3. Outcomes of study participants by the sixth year and by time of ART initiation.

Early Late All
Data Element
N % N % N %
On treatment 615 57% 744 53% 1359 55%
Censored 430 40% 590 42% 1020 41%
Died 33 3% 78 6% 111 5%
Total 1078 100% 1412 100% 2490 100.0%

Kaplan-Meier survival estimates comparing groups of patients over six-year
period

The 2490 HIV positive patients who entered the study were followed up until
December 2021. Eighty-nine were lost immediately after entry. The median fol-
low-up time for patients who survived was 5.0 years (interquartile range: 2.5 to
5.4 years) and was 2.7 years (interquartile range: 1.6 to 3.6 years) for those that
were censored. The follow-up time for patients who initiated ART early was like
that of patients who started late: 5.0 years (interquartile range: 2.5 to 5.4 years)
versus 4.9 years (interquartile range: 2.3 to 5.4 years) respectively. There seems
to have been no difference in the survival curves between patients who were ini-
tiated early on ART and those initiated late during the first 2.5 years of fol-
low-up. During the second half (about 3.5 years) of the follow-up period, the
survival experience of the patients who were initiated early on ART was signifi-
cantly better than that of patients initiating treatment late. This was confirmed

by the Logrank test, which showed that the two curves were significantly differ-
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ent (p < 0.01). Figure 1 presents the Kaplan-Meier survival curves that compare

clients who were initiated early on ART with those initiated late.

o
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Survival Probability

025

Kaplan-Meier survival estimates, by Time of ART initiation

0.00

Analysis time

— EBarly — Late

Figure 1. Kaplan-Meier (K-M) survival curves on time from treatment initiation for the
groups categorized by early or late start.

As seen in Figure 2, there was no significant difference between the survival

experiences of children and adults.

1.00

Survival Probability

Kaplan-Meier survival estimates, by Age Group

1

Analysis time

Adult Children

Figure 2. K-M survival curves comparing the survival of children on ART with adults.

Also, comparing the survival experience among children who started treat-

ment early with those that started late (Figure 3), it was observed that there was

no significant difference (p = 0.45).
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K-M survival estimates of children by time to ART
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Figure 3. K-M survival estimates comparing the survival of children by time to ART ini-
tiation.

Using the Logrank test, there was strong statistical evidence (p < 0.01) of a
difference in the survival curves of adults comparing those that started ART ear-
ly with those that started it late. Adult patients starting treatment late were less
likely to survive in the second half of the follow up period than patients starting
early. Figure 4 presents the survival estimates comparing adults by the time

from diagnosis to ART initiation.

K-M survival estimates of adults by time to ART
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Analysis time
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Figure 4. K-M survival estimates comparing the survival of adults by time to ART initia-
tion.

There was strong evidence (p < 0.01) of a difference in the survival curves of
the patients, when compared by sex, with females more likely to survive than

males. Figure 5 presents this survival comparison.
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Kaplan-Meier survival estimates, by sex
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Figure 5. K-M survival estimates comparing survival between male and female.

Survival analysis using Cox regression models

After assessing and ascertaining the attainment of the Cox proportionality as-
sumptions, including hazards for different subjects being constant throughout
the entire follow-up time and the correct specification of the linear predictor and
link function, univariate Cox regression models were fitted for each of the varia-
bles. Results of univariate analyses (Table 4) revealed that the explanatory varia-
ble sex was highly statistically significant (p < 0.01) at the 5% level of signifi-
cance, while WHO clinical stage II was statistically significant (p = 0.02) and
there was little departure from significance for stages II and IV. There was about
a double fold [1.98 (1.23 - 3.20)] increase in the hazard ratio in patients initiated
late on treatment compared with those who were placed on treatment early,
meaning delay in treatment doubles the hazard if all other variables are kept
constant. There was no evidence of a very small increase in hazard ratio (1.01;
95% CI: 0.99 - 1.02) for a one-year increase in age. Compared with patients who
were placed on treatment at WHO clinical stage I, the hazard ratio was 1.89
(1.12 - 3.20) for patients who were initiated on treatment at WHO clinical stage
I, 1.72 (0.97 - 3.06) for those who were at stage III, and 2.27 (0.87 - 5.93) for
those at stage IV.

Variables that were statistically significant (Wald test) at 5% level in the uni-
variable analysis were considered in the subsequent analysis. However, consid-
ering the high confounding potential of age, it was considered in the multivaria-
ble model, although it was not significant in the univariable analysis. A multi-
variate Cox regression model was fitted for all potential prognostic variables and
verified for goodness of fit using the proportional hazards test. The final multi-
variate model included the following factors: time to ART initiation, age, sex,
and WHO clinical stage. After mutually adjusting the factors in the multivari-

ate model, the hazard ratios decreased for time to ART initiation, age, sex, and
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WHO clinical stages. This suggests some mutually negative confounding effect
on each of these variables. The adjusted hazard ratio was 1.84 (95% CI: 1.13 -
2.99; p = 0.01) for patients who were initiated late on treatment, 2.12 (95% CI:
1.37 - 3.28; p < 0.01) for males and 1.63 (95% CI: 0.96 - 2.76; p = 0.07) for pa-
tients at WHO clinical stage II, 1.31 (95% CI: 0.73 - 2.36, p = 0.36) for WHO
clinical stage III patients, and 1.65 (95% CI: 0.63 - 4.37; p = 0.31) for patients at
WHO clinical stage IV. Table 5 presents the results of the multivariable analysis.

Table 4. Hazard ratio estimates from univariate analysis.

Variable Categories/units CHRA (95%CI) p*
Early 1
Time to ART initiation
Late 1.98 (1.23 - 3.20) 0.05
Age Years 1.01 (0.99 - 1.02) 0.29
Female 1
Sex
Male 227 (1.48 -3.48)  <0.01
Employed 1
Employment status
Unemployed 0.76 (0.45 - 1.26) 0.28
I 1
Il 1.89 (1.12 - 3.20) 0.02
WHO clinical stage
I 1.72 (0.97 - 3.06) 0.06
v 2.27 (0.87 - 5.93) 0.09

CHR = Crude Hazard Ratio, *: Wald test.

Table 5. Multivariable and mutually adjusted hazard ratio estimates.

Variable Units/Category AHR  AHR (95% CI) p*
Early 1
Time to ART initiation

Late 1.84 (1.13 - 2.99) 0.01
Age Years 1.00 (0.98 - 1.02) 0.69

Female 1

Sex

Male 2.12 (1.37 - 3.28) <0.01

I 1
I 1.63 (0.96 - 2.76) 0.07

WHO clinical stage

I 1.31 (0.73 - 2.36) 0.36
v 1.65 (0.63 - 4.37) 0.31

AHR = Adjusted Hazard Ratio, *: Wald test.

4. Discussion

Our study found out that 5% of all patients died by the end of the sixth year
which is much lower than the 13.1% and 10.3% death rates that were registered
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after the fifth and fourth year respectively in a study that was conducted to esti-
mate the survival of antiretroviral therapy patients at the outpatient treatment
centre of the Community University Hospital of Bangui from 2015 to 2020 [26]
and another study on mortality of HIV-infected patients on antiretroviral ther-
apy in a Large public cohort in Burkina Faso [27]. In this study, we found out
that there was no significant difference at sixth year viral suppression of patients
who were initiated early on ART and those that were started late: 92.9% versus
94.3%. In another study carried out among children in Cameroon, viral suppres-
sion after five years of ART was estimated at 64.0% (54.0 - 74.0) with the only
factor associated with it being the achievement of confirmed virological success
within the first two years of ART (OR = 2.7 (1.1 - 6.8); p = 0.033) [28]. Most
studies have investigated viral suppression in the short term but not at a long
term and their findings are not consistent with those of this study. A study con-
ducted in Thailand established that early ART initiation had a higher significant
proportion of HIV viral load suppression at twelve months compared with late
start (81.0% vs. 70.1%, p = 0.041) [29]. The findings of our study were similar to
those obtained in a study carried out in South Africa that found no evidence of
lower rates of viral suppression one year after starting ART between the arms
[30] [31]. The lack of a difference in viral load suppression rates between early
and late ART initiators could be because there are higher death and censoring
rates among those initiating ART late and these are the individuals that are likely
to have been unsuppressed and would have pulled down the suppression rate
among those that initiated ART late.

Our study found that there seems to be no difference in the survival curves
between patients who were initiated early on ART and those who started it late
during the first 2.5 years of the follow-up but during the following 3.5 years of
the follow-up period, the survival experience of the patients who were initiated
early on ART was significantly (Logrank test: p < 0.01) better than that of pa-
tients initiating treatment late. The mutually adjusted hazard ratio was 1.84 (95%
CI: 1.13 - 2.99; p = 0.01) for patients who were initiated late on treatment, 2.12
(95% CI: 1.37 - 3.28; p < 0.01) for males and 1.63 (95% CI: 0.96 - 2.76; p = 0.07)
for patients at WHO clinical stage II, 1.31 (95% CI: 0.73 - 2.36, p = 0.36) for
WHO clinical stage III patients and 1.65 (95% CI: 0.63 - 4.37; p = 0.31) for pa-
tients at WHO clinical stage IV. These findings are inherent to those of a study
conducted among ART patients in Kombolcha Town that established fair drug
adherence (AHR = 6.88, 95% CI: 4.31 - 24.04), Poor drug adherence (AHR =
9.58, 95% CI: 8.72 - 30.97), CD4 count < 50 cell/pL (AHR = 9.38, 95% CI: 1.48 -
59.31), CD4 count 50 - 99 cell/uL (AHR = 9.67, 95% CI: 1.80 - 51.73), bedridden
(AHR = 9.5, 95% CI: 4.49 - 18.66), opportunistic infections (AHR = 4.58, 95%
CI: 1.20 - 5.65), weight < 60 kg (AHR = 2.48, 95% CI: 1.59, 10.38), WHO stage
IIT (AHR = 3.56, 95% CI: 1.71 - 17.89), WHO stage IV (AHR = 4.42, 95% CI:
1.75 - 25.93) as predictors of poor survival time [31]. Similarly, our study find-
ings are inherent in those of a trial conducted at Eswatini, which established that

UTT reduced HIV disease progression overall and was not detrimental for cli-
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ents with more severe HIV [32]. Also, the findings of this study are consistent
with those of an Ethiopian study, which showed that mortality among HIV pa-
tients on treatment decreased significantly since the start of the test and treat
strategy and that patients under this treatment strategy had a higher survival

probability throughout the follow-up period than those not in it [33].

5. Limitations

This study is retrospective in design and not all the desired data was available for
collection due to poor documentation, incomplete data and absence of data of
some key variables. A prospective design of the study will lead to more compre-
hensive findings that will best inform programming. Some of the missing data
was due to individual client and health system challenges including non-compliance
to appointment schedules, stock out of commodities, breakdown of machines
and inadequate work force or untrained personnel in some cases. This study had
confirmed improved survival with early ART initiation meaning focusing and
strengthening this aspect, we will only have to ensure stringent implementation
of processes and strategies of compliance to appoints and proper documentation
of compressive data. The evaluation of the impact of the universal test and treat
strategy on the survival of patients used the time from HIV diagnosis to ART in-
itiation as the base to compare survival. However, there are likely to be major
differences in the time of HIV infection of the participants, introducing signifi-
cant differences in the time from HIV infection to diagnosis and many factors
are playing during this time interval with the likelihood of influencing their sur-

vival even after ART initiation.

6. Conclusion

Results from this study have revealed that there is no difference in the viral load
suppression rate of clients initiated early on ART compared with those initiated
late in the Northwest Region of Cameroon. There was strong evidence that early
ART initiation improves survival, with females having improved survival over
males. Strengthening the processes of the universal test and treat strategy will
ensure that the right people are initiated early on ART and will remain in it thus

leading to an improved survival experience.

Acknowledgements

The authors are sincerely thankful to the service providers for providing services
to clients and documenting in the tools from where data was abstracted and for
the collaboration to clarify where the documentation was not clear. We also
thank the administrative authorities of the Northwest region of Cameroon, who

gave their approval for the conduct of this research.

Conflicts of Interest

The authors hereby declare that they have no conflicts of interest.

DOI: 10.4236/wja.2024.143004

57 World Journal of AIDS


https://doi.org/10.4236/wja.2024.143004

E. M. Nshom et al.

References

(1]

(2]
(3]

(4]

(5]
(6]

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

UNAIDS Global AIDS Update 2022.

https://www.unaids.org/en/resources/documents/2022/in-danger-global-aids-updat
e

Cameroon DHS, 2004. https://dhsprogram.com/pubs/pdf/FR163/FR163-CM04.pdf
CAMPHIA (2018)

https://phia.icap.columbia.edu/wp-content/uploads/2018/07/3471CAMPHIA Cam
eroon-SS A4 v13 requests 7.25.18.pdf

I. N. de la S.-INS/Cameroun and I. C. F. International (2012) Cameroon DHS, 2011.
https://dhsprogram.com/publications/publication-fr260-dhs-final-reports.cfm

Cameroon. https://www.unaids.org/en/regionscountries/countries/cameroon

Effectiveness of Prevention Strategies to Reduce the Risk of Acquiring or Transmit-
ting HIV. https://www.cdc.gov/hiv/risk/estimates/preventionstrategies.html

Havlir, D., Lockman, S., Ayles, H., Larmarange, J., Chamie, G., Gaolathe, T., et al
(2020) What Do the Universal Test and Treat Trials Tell Us about the Path to HIV
Epidemic Control? jJournal of the International AIDS Society, 23, €25455.
https://doi.org/10.1002/jia2.25455

Tianyi, F., Tochie, J.N., Agbor, V.N. and Kadia, B.M. (2018) Audit of HIV Counselling
and Testing Services among Primary Healthcare Facilities in Cameroon: A Protocol
for a Multicentre National Cross-Sectional Study. BMJ Open, 8, €020611.
https://doi.org/10.1136/bmjopen-2017-020611

Shanks, L., Klarkowski, D. and O’Brien, D.P. (2013) False Positive HIV Diagnoses
in Resource Limited Settings: Operational Lessons Learned for HIV Programmes.
PLOS ONE, 8, €59906.
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0059906

Khan, S., Mafara, E., Pasipamire, M., Spiegelman, D., Mazibuko, S., Ntshalintshali,
N., et al (2017) Identification of Misdiagnosed HIV Clients in an Early Access to
ART for All Implementation Study in Swaziland. Journal of the International AIDS
Society, 20, Article No. 21756. https://doi.org/10.7448/ias.20.7.21756

Kosack, C.S., Shanks, L., Beelaert, G., Benson, T., Savane, A., Ng'ang'a, A, et al (2017)
HIV Misdiagnosis in Sub-Saharan Africa: Performance of Diagnostic Algorithms at
Six Testing Sites. Journal of the International AIDS Society; 20, Article No. 21419.
https://doi.org/10.7448/ias.20.1.21419

Nshom, E.M. (2023) Retesting of Patients Receiving Antiretroviral Treatment at
HIV Care and Treatment and Prevention of Mother-to-Child HIV Transmission
Sites in Cameroon. Texila International Journal of Public Health, 11, 305-313.
https://doi.org/10.21522/tijph.2013.11.02.art028

Amin, E.T., Zuh, M. and Njumkeng, C. (2019) HIV Retesting for Verification: Up-
take and Implementation in Some Health Facilities in the Littoral Region of Came-
roon. International Journal of Health Sciences and Research, 9, 216-222.

Nshom, E. (2023) Adherence to Current HIV Testing Protocols in the Northwest
Region of Cameroon: Facilitators and Barriers. Texila International Journal of Pub-
lic Health, 11, 63-70. https://doi.org/10.21522/tijph.2013.11.02.art007

World Health Organization (2016) Consolidated Guidelines on the Use of An-
tiretroviral Drugs for Treating and Preventing HIV Infection.

(2017) Operational Guidelines for the Implementation of the “Test and Treat”
Strategy in Cameroon.

https://www.differentiatedservicedelivery.org/wp-content/uploads/cameroon.pdf

DOI: 10.4236/wja.2024.143004

58 World Journal of AIDS


https://doi.org/10.4236/wja.2024.143004
https://www.unaids.org/en/resources/documents/2022/in-danger-global-aids-update
https://www.unaids.org/en/resources/documents/2022/in-danger-global-aids-update
https://dhsprogram.com/pubs/pdf/FR163/FR163-CM04.pdf
https://phia.icap.columbia.edu/wp-content/uploads/2018/07/3471CAMPHIA_Cameroon-SS_A4_v13_requests_7.25.18.pdf
https://phia.icap.columbia.edu/wp-content/uploads/2018/07/3471CAMPHIA_Cameroon-SS_A4_v13_requests_7.25.18.pdf
https://dhsprogram.com/publications/publication-fr260-dhs-final-reports.cfm
https://www.unaids.org/en/regionscountries/countries/cameroon
https://www.cdc.gov/hiv/risk/estimates/preventionstrategies.html
https://doi.org/10.1002/jia2.25455
https://doi.org/10.1136/bmjopen-2017-020611
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0059906
https://doi.org/10.7448/ias.20.7.21756
https://doi.org/10.7448/ias.20.1.21419
https://doi.org/10.21522/tijph.2013.11.02.art028
https://doi.org/10.21522/tijph.2013.11.02.art007
https://www.differentiatedservicedelivery.org/wp-content/uploads/cameroon.pdf

E. M. Nshom et al.

(17]

(18]

(19]

(20]

(21]

(22]

(23]

(24]

(25]

[26]

(27]

(28]

(29]

Cohen, M.S., et al. (2011) Prevention of HIV-1 Infection with Early Antiretroviral
Therapy. The New England Journal of Medicine, 365, Article No. 6.

Abay, S.M., Deribe, K., Reda, A.A., Biadgilign, S., Datiko, D., Assefa, T., et al (2015)
The Effect of Early Initiation of Antiretroviral Therapy in TB/HIV-Coinfected Pa-
tients. Journal of the International Association of Providers of AIDS Care (JIAPAC),
14, 560-570. https://doi.org/10.1177/2325957415599210

World Health Organization (2015) Guideline on When to Start Antiretroviral
Therapy and on Pre-Exposure Prophylaxis for HIV.
https://iris.who.int/handle/10665/186275

Mbonye, M., Seeley, J., Nalugya, R., Kiwanuka, T., Bagiire, D., Mugyenyi, M., et al.
(2016) Test and Treat: The Early Experiences in a Clinic Serving Women at High
Risk of HIV Infection in Kampala. AIDS Care, 28, 33-38.
https://doi.org/10.1080/09540121.2016.1164804

Hodgson, I., Plummer, M.L., Konopka, S.N., Colvin, C.J., Jonas, E., Albertini, J., et
al. (2014) A Systematic Review of Individual and Contextual Factors Affecting ART
Initiation, Adherence, and Retention for HIV-Infected Pregnant and Postpartum
Women. PLOS ONE, 9, e111421. https://doi.org/10.1371/journal.pone.0111421
Namoomba, H.C., Makukula, M.K. and Masumo, M.M. (2019) Factors Influencing
Adherence to Antiretroviral Therapy among HIV Positive Adolescents at Adult In-

fectious Diseases Center in Lusaka, Zambia. Open Journal of Nursing, 9, 458-480.
https://doi.org/10.4236/0jn.2019.94040

Suryana, K. (2021) The Impact of Universal Test and Treat Program on Highly Ac-
tive Anti Retroviral Therapy Outcomes (Coverage, Adherence and Lost to Follow
Up) at Wangaya Hospital in Denpasar, Bali-Indonesia: A Retrospective Cohort
Study. The Open AIDS Journal, 15, 28-34.
https://doi.org/10.2174/1874613602115010028

Northwest Region (Cameroon).

https://en.wikipedia.org/w/index.php?title=North-west Region (Cameroon)&oldid

=1040846875

Rapport Annuel CNLS 2021.
https://cnls.cm/site/sites/default/files/2024-02/Rapport%20annuel%202021%20versi
on%20final.pdf

Woromogo, S.H., Yamotende, P.R.J.M., Antaon, J.S.S., Nebardoum, D., Ngouakam,
H. and Tebeu, P.M. (2023) Survival of Antiretroviral Therapy Patients at the Outpa-
tient Treatment Centre of the Community University Hospital of Bangui from 2015
to 2020. Advances in Infectious Diseases, 13, 389-406.
https://doi.org/10.4236/aid.2023.133033

Poda, A., Hema, A., Zoungrana, J., Kaboré, N.F., Kamboulé, B.E., Soré¢, 1., et al
(2013) Mortality of HIV-Infected Patients on Antiretroviral Therapy in a Large
Public Cohort in West Africa, Burkina Faso: Frequency and Associated Factors.
Advances in Infectious Diseases, 03, 281-289.
https://doi.org/10.4236/aid.2013.34043

Ndongo, F.A., Tejiokem, M.C., Penda, C.I,, Ndiang, S.T., Ndongo, J., Guemkam, G.,
et al. (2021) Long-Term Outcomes of Early Initiated Antiretroviral Therapy in
Sub-Saharan Children: A Cameroonian Cohort Study (ANRS-12140 Pediacam
Study, 2008-2013, Cameroon). BMC Pediatrics, 21, Article No. 189.
https://doi.org/10.1186/s12887-021-02664-6

Eamsakulrat, P. and Kiertiburanakul, S. (2022) The Impact of Timing of Antiretro-
viral Therapy Initiation on Retention in Care, Viral Load Suppression and Mortality
in People Living with HIV: A Study in a University Hospital in Thailand. Journal of

DOI: 10.4236/wja.2024.143004

59 World Journal of AIDS


https://doi.org/10.4236/wja.2024.143004
https://doi.org/10.1177/2325957415599210
https://iris.who.int/handle/10665/186275
https://doi.org/10.1080/09540121.2016.1164804
https://doi.org/10.1371/journal.pone.0111421
https://doi.org/10.4236/ojn.2019.94040
https://doi.org/10.2174/1874613602115010028
https://en.wikipedia.org/w/index.php?title=North-west_Region_(Cameroon)&oldid=1040846875
https://en.wikipedia.org/w/index.php?title=North-west_Region_(Cameroon)&oldid=1040846875
https://cnls.cm/site/sites/default/files/2024-02/Rapport%20annuel%202021%20version%20final.pdf
https://cnls.cm/site/sites/default/files/2024-02/Rapport%20annuel%202021%20version%20final.pdf
https://doi.org/10.4236/aid.2023.133033
https://doi.org/10.4236/aid.2013.34043
https://doi.org/10.1186/s12887-021-02664-6

E. M. Nshom et al.

(30]

(31]

(32]

(33]

the International Association of Providers of AIDS Care (JIAPAC), 21, Article No.
23259582221082607. https://doi.org/10.1177/23259582221082607

Maskew, M., Brennan, A.T., Venter, W.D.F., Fox, M.P., Vezi, L. and Rosen, S.
(2021) Retention in Care and Viral Suppression after Same-Day ART Initiation:
One-Year Outcomes of the SLATE I and II Individually Randomized Clinical Trials
in South Africa. Journal of the International AIDS Society, 24, e25825.
https://doi.org/10.1002/jia2.25825

Siraj, M., Gedamu, S. and Tegegne, B. (2022) Predictors of Survival Time among
HIV-Infected Adults after Initiating Anti-Retroviral Therapy in Kombolcha Town:
A 5-Year Retrospective Cohort Study. HIV] AIDS-Research and Palliative Care, 14,
181-194. https://doi.org/10.2147/hiv.s359495

HIV Medicine - 2020.
https://onlinelibrary.wiley.com/doi/epdf/10.1111/hiv.13044

Tesfaye, B., Ermias, D., Moges, S. and Astatkie, A. (2021) Effect of the Test and
Treat Strategy on Mortality among HIV-Positive Adult Clients on Antiretroviral
Treatment in Public Hospitals of Addis Ababa, Ethiopia. HIV/ AIDS-Research and
Palliative Care, 13, 349-360. https://doi.org/10.2147/hiv.s303557

DOI: 10.4236/wja.2024.143004

60 World Journal of AIDS


https://doi.org/10.4236/wja.2024.143004
https://doi.org/10.1177/23259582221082607
https://doi.org/10.1002/jia2.25825
https://doi.org/10.2147/hiv.s359495
https://onlinelibrary.wiley.com/doi/epdf/10.1111/hiv.13044
https://doi.org/10.2147/hiv.s303557

	Evaluating the Impact of the Universal Test and Treat Strategy on the Survival of Patients in the Northwest Region of Cameroon
	Abstract
	Keywords
	1. Introduction
	2. Methods
	2.1. The Study Setting
	2.2. Rationale for the Selection of Study Facilities 
	2.3. Study Population
	2.4. Sampling Technique 
	2.5. Data Collection and Management 
	2.6. Data Analysis
	2.7. Ethical Considerations

	3. Results
	4. Discussion
	5. Limitations
	6. Conclusion
	Acknowledgements
	Conflicts of Interest
	References

