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Abstract

Background: Advancement in ART have prolonged and improved the lives of people living with HIV globally.
With the implementation of universal ART in Kenya since 2016, there are no studies that have evaluated the
success of the program especially in coast of Kenya using viral load suppression as the indicator of success.
This study aims to determine the viral load suppression rates for 24 months among cohorts of people living with
HIV started on anti- retroviral therapy before and after implementation of “Test and Start” program in 18
facilities in Coastal Kenya.

Materials and Methods: This is was an observational retrospective cohort study which enrolled people living
with HIV aged >15 years started on ART in the periods of April to August 2016 and April to August 2017 and
follow up data censored after 24 months. Summary estimates for viral load suppression were determined and
categorized as before “Test and Start” and after “Test and Start” values. Two sample t-test was used to
compare the outcomes between the two cohorts.

Results: 786 patients (470 before test and start, 316 after test and start cohort) were enrolled. The proportion of
viral load unsuppression was 9.9% and 9.8% among the before and after test and start cohorts respectively at 6
months (P=0.95) with similar findings observed at 12 and 24 months. PLHIV who are young, live in informal
settlements and with low levels of education had a higher risk of being virally unpressed.

Conclusion: The viral load suppression rates for the “test and start” cohort was comparable to those who
started ART before test and start.
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. Introduction

Rapid scale up of ART uptake has been successful in the last decade in Eastern and Southern Africa
which account for 53 % of the global HIV burden (19.6 million out of 36.9 million)[1].In Kenya, more than 1.1
million of the 1.5 million PLHIV are on treatment according to the Ministry of Health. This is largely due to the
guidelines of universal ART for all PLHIV released by WHO in 2015[2] and adopted in Kenya in 2016[3].

The universal ART program for all PLHIV, famously referred to as “test and start” was recommended
after evidence from various studies found that provision of ART to all PLHIV prolonged and improved the
quality of life among PLHIV, as well as reduced transmission of HIV from those infected to their HIV negative
partners. In the U.S.A and Canada, a study done between 2000 and 2007 among 22,937 PLHIV aged above 20
years on ART, contributing to 82,022 person years and 1622 deaths, reached a conclusion that “a 20-year-old
HIV-positive adult on ART is expected to live into their early 70s, a life expectancy approaching that of the
general population [4]. Based on scientific evidence that was available then, a mathematical model by Granich
et al. [5] on universal voluntary HIV testing with immediate antiretroviral therapy as a strategy for elimination
of HIV transmission, showed that immediate ART for those identified as HIV positive would reduce HIV
associated mortality to less than 1 case per 1000 and reduce HIV prevalence to less than 1% from the high of
almost 5% in most Sub-Saharan Africa countries in 2009. A prospective cohort study with 3,381 African sero-
discordant couples followed up for a period of 24 months, showed a 92% reduction in transmission rates in the
group who were on ART compared to those who were not on ART with transmission rates of 0-37 per 100
person-years and 2-24 per 100 person-years respectively[6]. In Uganda,zero HIV transmission occurred among
32 sero-discordant couples in which the HIV-1 index partners started ART followed up for 53.6 person-
years[7].
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With the adoption of the “Test and Start” program, new evidence is thus needed on its implementation
successes, challenges and the individual factors that are associated with viral load suppression.Programs,
especially those supported by the U.S. President’s Emergency Plan for AIDS Relief (PEPFAR) have used viral
suppression, retention and attrition to measure the extent to which clients on ART continue treatment as some
of the main indicators of the success of HIV programs [8,9]. There are very few studies on the success of the
“test and start” programs using viral load suppression rates as the indicator of measurement[10,11] moreso when
it comes to the Kenyan context and in the Coast of Kenya to be more specific. This study evaluated the
effectiveness of the “test and start” program by comparing the viral load suppression rates among cohorts of
PLHIV started on ART in the period before universal ART and those after.

According to WHO, a key goal of HIV treatment is to suppress plasma HIV RNA to <1000 copies/ml
[10]which is termed as “viral suppression”. Typically, viral load suppression is achieved within 3-4 months with
good adherence after initiation of HAART. While viral load suppression is a measure of the success of ART
treatment for the individual as outlined above, cohort level viral suppression rates are used to measure the
success of HIV programs as outlined above([8,9]. Viral suppression rates for cohorts can be measured in two
ways; having the number of individuals achieving viral suppression divided by all the HIV positive clients
started on ART in the cohort period known as Intention to treat population, or by the clients alive and on ART
from the cohort known as On treatment population [11]. Using data from the Kenya AIDS Indicator Survey of
2012[12], population level viral suppression was described as the total number of HIV infected people in an area
used as the denominator and those achieving viral suppression as the numerator[13]. While this is in line with
the definition of the 3" 90 of the UNAIDS 2020 goals [14] which uses population level denominators, it is
difficult to measure unless during a survey or census which are expensive to carry out. According to the
Ministry of Health in Kenya, the viral load suppression rates across all regions in Kenya range from 80% to
96%[15].

Even though adherence to ART and drug efficacy are known to be the main predictors for viral
suppression, there are other factors that directly or indirectly contribute to viral load suppression. Being a child
or adolescent, male gender, low BMI, low CD4 count, previous viral load between 1000 and 50,000 copies/ml
and not having a formal employmenthave been cited as predictors of viral load unsuppression[15,16,17].

While the above studies provide insight on the individual level factors associated with viral load
suppression generally, none of them provided information whether the same factors hold during the “test and
start” period. This study provides updated information on individual level factors associated with viral load
suppression in addition to providing data for decision making and improving HIV programs in the Coast of
Kenya whose HIV program has been least studied.

Il.  Materials and Methods
Study setting: This study was conducted in the coastal region of Kenya covering 18 health facilities from
theurban county of Mombasa and rural counties of Kilifi and Kwale. The 6 facilities with the highest number of
PLHIVinitiated on anti-retroviral therapy in the April to August 2017 period in each of the counties were
selected. The total population for the three counties is slightly above 3million and the HIV prevalence of
Mombasa is 4.1% and that of Kilifi and Kwale is 3.8% [18] with poverty levels being more than 50%.
Study design: This was a retrospective observational cohort study which collected, analyzed and comparedviral
load data for two cohorts of PLHIV from the study facilities. The first cohort comprised of PLHIV who initiated
ART between April and August 2016 before Kenya implemented the WHO recommendations of universally
treating all HIV positive people with ART (“delayed treatment group”). The second cohort was made up of
PLHIV who initiated ART between Apriland August 2017 after the “Test and Start” guidelines were adopted in
Kenya (“Test and start group”). The period between was assumed to be contaminated since PLHIV who had not
initiated ART in compliance with the old guidelines were being transitioned to the new “Test and Start”
guidelines of universal ART for all PLHIV.
Study population: The study population consisted of all PLHIV in the 18 health facilities who started ART in
the two periods under study i.e. April-August 2016 andApril-August 2017 and documented in the ART
registers. The sampling frame for the study was 1,623 and 1,496 for the delayed treatment and test and start
cohorts respectively.
Sample size determination: The estimation of sample size was done based on having statistical power to show
significantly higher hazard of loss to follow up among the test and start patients compared to the delayed
treatmentgroup as was shown in a South African Cohort with aHR of 1.58[19]. Among PLHIV on ART, the
percentage of loss to follow up was estimated to be about 30%: it was 33.6% in Kilifi, Kenya[20] and 34% in
Nigeria[21].
Assuming a loss to follow up of ~30%, a two-tailed alpha of 0.05, with statistical power >80%, a sample size of
at least 600 (300 in each cohort) PLHIV was sufficient demonstrate a 58% higher risk of loss to follow up
among PLHIV in the test and start cohort (aHR 1.58) with 207 expected to be lost to follow up[22]. However,
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because of the long follow-up period of 24 months, we recruited a total of 786 patients (316 for test & treat and
470 for delayed treatment), we analyzed the additional data to strengthen our evidence[19].

Sampling techniques: Probability proportionate to size sampling was used where each facility contributed
numbers proportional to the number of PLHIV initiated on ART in the study period. Then within each facility,
simple random sampling was used to select the sample.

Study variables: In this study, the dependent variables were clinical outcomes which were measured using viral
load suppression. The NASCOP definition of viral load suppression was applied which is a state at which the
HIV RNA is not detectable in blood or below 1000 copies/ml[23]. Viral Load suppression rate was therefore
calculated as a proportion of clients in the cohorts who had HIV RNA of <1000 copies/ml and those with less
than the lower detection limit (LDL) out of all those who shall have a viral load test done.Socio-demographic
factors (age, gender/sex, and marital status), socio-economic factors (education level, occupational status) and
clinical features (nutritional status, WHO stage, presence of opportunistic infections, ART regimen) were the
independent variables in this study.

Data collection tools and sources: Data was collected from ART registers and patient files in the selected
facilities using a data abstraction tooldesigned on Open Data Kit (Kobocollect©) exported andstored in
Microsoft excel database then backed up externally.

Ethical considerations: The research proposal for this study was submitted for review and approved by the
Pwani University Ethical Review Committee (ERC/MSc/032/2020).Highest level of confidentiality was
maintained in handling data collected as part of this study.

Statistical analysis

In this study, data was collected from patients’ files and registers using a questionnaire uploaded on
Open Data Kit (Kobocollect©) and exported to STATA Version 16.1 (College Station, Texas 77845 USA) for
analysis. Continuous variables were assessed for outliers and illogical variables flagged and corrected. Viral
loads were classified as suppressed for patient with either undetectable or viral load <1000/ml and unsuppressed
for patient with viral load > 1000/ml. For Body Mass Index (BMI), weight (Kg) was divided by square of height
(metres) and classified following the WHO criteria: <18.5, 18.5 to 24.9, 25.0 to 29.9 and >30.0. An extra
category named “missing” was included to all variables in regression models assuming that data was not
missing at random.

Based on the underlying distribution, means (SD) or medians were used to report continuous variables
while counts with their respective proportions were used to report categorical variables.The study main exposure
was a binary variable classified as participants who were identified as HIV positive and initiated on ART before
“test and start” was adopted in 2016 and those diagnosed after 2017. Since this was a cohort study with 24
months of follow-up after starting ART, the “test andstart” patients were those identified as HIV positive
andinitiated on ART in 2017 and followed up for 24 months ending in 2019. Demographic, socio-economic and
clinical features at time of starting ART are the other exposures that were analyzed in regression models. Viral
load testing was done at months 6, 12 and 24 after starting ART on patients as per the national guidelines. At
each follow-up point where viral load measurement was done, they were compared between the “delayed
treatment” and “test and start” cohorts using chi-square/fishers exact test as appropriate. Features associated
with unsuppressed viral loads were assessed using logistic regression analysis including the county variable as
random intercept. A base model including the dependent variable i.e viral load, main exposure (test & treat vs
delayed treatment), and a priori confounders; age, sex and county as random intercept were fixed for each time
point (months 6, 12 and 24). Then multivariable logistic regression including all other collected potential
confounders were added. Only patients with a viral load results were included in this analysis.

To account for differences in treatment services and other unobserved heterogeneity across the three
counties (Kwale, Mombasa and Kilifi), we performed a shared gamma frailty Cox regression models. We
started by running a base model, with the main exposure adjusted for age and sex with the three counties as
random effect component in the shared gamma frailty Cox regression models. The final multivariable models
included all other confounders collected at time of starting ARTs. CD4 counts were excluded in the regression
models because a large proportion of patients (>50%) had no CD4 results at the time of starting ARVs. The
measure of effect reported was adjusted hazard ratios and their respective 95% confidence intervals. Final
multivariable discriminatory power was assessed using Area Under the Receiver Operating Characteristics
curve (AUC).

I1l.  Results
Descriptive statistics of study participants
The study enrolled 786 participants with 60% (470) being from the delayed treatment cohort and 40%
(316) in the “test and start” cohort with 44% (341) coming from Kilifi county, 42% (332) from Mombasa and
14% (113) from Kwale. Table 1 shows the socio-demographic characteristics where majority of the participants

DOI: 10.9790/0853-2006053645 www.iosrjournal.org 38 | Page



Viral load suppression rates among people living with HIV started on ART before and ..

were female; 69% (539), the average age was 40.4 years and54% (423) of the participants were married. On the
socio-economic characteristics, 41% (321) of the participants had secondary level education ,30% (236) were
unemployedwhile 17% (136) of them were dependent as shown in table 2. Almost all, 93% (732), the
participants were started on a combination of Tenofovir, Lamivudine and Efavirenz as their starting ART
regimen with two-thirds;67% (527) of patients found to be WHO stage | and only 0.3% (2) were on stage IV
when starting ART as shown in table 3 on clinical characteristics of study participants. Other clinical
characteristics of the participants included nutritional status where approximately 50% (390) had normal BMI
(18.5-24.9) while 15% (119) were malnourished (BMI<18.5). Only about 8% (62) of participants had
opportunistic infections at the time of starting ART with majority having TB (59%, 36). Other opportunistic
infections were herpes simplex virus (14%, 9), sexual transmitted infections (6.3%,4), 6 (9.4%) bacterial
infections (9.4%, 6) and oral candidiasis (11%, 7).

Table 1: Demographic characteristics of study participants at start of ART (Test and start group
=316, Delayed group =470, Total patients =786)

Characteristic Test and start group n (%)  Delayed group n (%) Total patients n (%)

Sex Female 212 (67.1) 327 (69.6) 539 (68.6)
Male 104 (32.9) 143 (30.4) 247 (31.4)

Age in years: mean (sd) 40.0 (10.5) 40.7 (11.1) 40.4 (10.8)

<30 years 53 (17) 76 (16) 129 (16)

30 to 40 years 115 (36) 166 (35) 281 (36)

40 to 50 years 99 (31) 137 (29) 236 (30)

>50 years 49 (16) 91 (20) 140 (18)

R i

ecruiting County o basa 85 (26.9) 247 (53) 332 (42)

Kwale 49 (15.5) 64 (14) 113 (14)
Kilifi 182 (57.6) 159 (34) 341 (44)

Marital status Married 165 (52) 258 (55) 423 (54)
Single 48 (15) 94 (20) 142 (18)
Divorced/separated/ 103 (33) 118 (25) 221 (28)
widowed

Table 2: Socio-economic characteristics of study participants (Test and start group =316, Delayed group
=470, Total patients =786)

Characteristic Test and start group n  Delayed group, n Total patients n (%)
(%) (%)

Education level No school 24 (8) 26 (6) 50 (6)
Primary 136 (43) 143 (30) 279 (36)
Secondary 117 (37) 204 (43) 321 (41)
Tertiary 39 (12) 97 (21) 136 (17)

Employment status Self employed 87 (28) 178 (38) 265 (33)
Informal employment 89 (28) 112 (24) 201 (26)
Formal employment 34 (11) 50 (10) 84 (11)
Not employed 106 (33) 130 (28) 236 (30)

Economic status Independent 99 (31) 151 (32) 250 (32)
Semi-independent 168 (53) 232 (49) 400 (51)
Dependent 49 (16) 87 (19) 136 (17)

Table 3: Clinical characteristics of study participants (Test and treat group =316, Delayed group =470,
Total patients =786)

Characteristic Test & treat group Delayed group, n  Total patients n (%)
n (%) (%)
Nutritional status (BMI in <18.5 59 (19) 60 (13) 119 (15)
Kg/m?) (Units?
g/m’) (Units?) 18510 24.9 147 (47) 243 (52) 390 (50)
25t029.9 45 (14) 75 (16) 120 (15)
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>30 20 (6) 44 (9) 64 (8)
Missing 45 (14) 48 (10) 93 (12)
Starting ART regimen TDF/3TC/IEFV 301 (95) 431 (92) 732 (93)
AZT/3TCINVP 4(15) 17 (3.4) 21(2.7)
TDT/3TC/NVP 6 (1.9) 5(1.2) 11 (1.5)
Others* 5 (1.6) 17 (3.4) 22 (2.8)
WHO stage Stage | 208 (66) 319 (68) 527 (67)
Stage Il 86 (27) 107 (23) 193 (25)
Stage 111 20 (6.3) 44 (9) 64 (7.7)
Stage IV 2(0.7) 0 (0) 2(0.3)
CD; level before ART Mean (sd) 328.5 (237) 395.0 (320) 377.9 (302)
initiation** (cells/mm”3)
Number of adherence <1 125 (40) 140 (30) 265 (34)
i before  ART 47 (15) 82 (18) 129 (16)
>3 109 (34) 171 (36) 280 (36)
Missing data 35(11) 77 (16) 112 (14)
Had opportunistic 29 (9.2) 33(7.0) 62 (7.9)
infection

Viral load suppression rates at months 6, 12 and 24 among ‘test and start” and delayed treatment groups

Table 4 shows results of analysis for viral load suppression among the groups at 6, 12 and 24 months.
Among the 274 (35%) patients with a viral load reading at month six (6) after starting ARTSs, 12 (9.8%) and 15
(9.9%) were unsuppressed among the “test and start” and delayed treatment group respectively, adjusted odd
ratio 0.96 (95% CI =0.52—1.75) ,there was no difference in suppression rates in the two groups.

Table 4: Analysis for viral load suppression at months 6, 12 and 24 among ‘test and start” and delayed
treatment group (Test and treat group =316, Delayed group =470, Total patients =786)
Period after initiating ARVs  Test and Start  Delayed group Chi-square P-value” Adjusted Odds

group n (%) n (%) value ratio (95%Cl) *
At month 6 (N=274)
Suppressed 110 (90) 137 (90) 0.0001 0.95 Reference
Unsuppressed 12 (10) 15 (10) 0.96 (0.52-1.75)
At month 12 (N=288)
Suppressed 117 (93) 155 (96) 1.08 0.30 Reference
Unsuppressed 9(7) 7(4) 1.71(0.95-3.09)
At month 24 (N=339)
Suppressed 117 (91) 195 (93) 0.51 0.48 Reference
Unsuppressed 12 (9) 15 (7) 1.31 (0.79-2.15)

#*P-value from the chi-square test; *Odds ratios from a logistic regression model adjusted for age, sex, and
county as random intercept.

Chi-square test did not show any significant difference in the viral load suppression rates between the two
groups at month 6 (P=0.95), at month 12 (P=0.30) and at month 24 (P=0.48) as shown in fig 1 below.
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Figure 1: Comparing the viral load suppression rate (with their 95% CI) for the two groups at 6,12- and
24-months using Chi-square test*

Socio-demographic factors as determinants of viral load unsuppression at months 6, 12 and 24

The results are presented in Table 5 below. At 6 months into the study, being older than 30 years of age
and single marital status (aOR=0.53 (95%CI 0.35—0.81, P=0.003) had protective effect on odds of being virally
unsuppressed. All other factors had no significant effect.

Table 5: Multivariate analysis for socio-demographic characteristics as determinants of viral load
unsuppression at months 6, 12 and 24

Characteristic Month 6 (n=274) Month 12 (n=288) Month 24 (n=339)
Adjusted OR (95% Adjusted OR (95%
Adjusted OR (95%Cl) *  P-value Cl)* P-value CI)* P-value
Age in years
<30 Reference Reference Reference
30to 40 0.27 (0.09-0.84) 0.02 1.06 (0.23-5.71) 0.94 0.46 (0.13-1.58) 0.22
40t0 50 0.45 (0.26-0.80) 0.006 2.90 (0.29-28.9) 0.37 0.13 (0.01-2.80) 0.19
>50 0.21 (0.05-0.80) 0.02 0.79 (0.04-14.1) 0.88 0.22 (0.03-1.57) 0.13
Sex Female Reference Reference Reference
Male 131 0.56 1.07 (0.55-2.07) 0.85 0.59 0.11
(0.53-3.23) (0.30-1.13)
Maritalsta  Married Reference Reference Reference
tus Single 0.53(0.35-0.81) 0.003 1.80 (0.83-3.90) 0.14 0.49 0.46
(0.07-3.29)
Divorced/  0.83 (0.29-2.37) 0.73 3.22(0.47-22.2) 0.24 2.18 0.16
Separated/ (0.74-6.41)
Widowed

Socio-economic factors as determinants of viral loads unsuppression at months 6, 12 and 24

At 6 and 24 months, compared to patients who are self-employed, patients in informal employment had
significantly higher odds of being unsuppressed, aOR1.63 (95%CI 1.11-2.40) and aOR 2.09 (95%CI 1.09—4.03)
respectively. Patients who did not attend any school at all were found to have significantly higher odds of
unsuppressed viral load, aOR 2.47 (95%CI 1.04—5.86) when compared to those with secondary education &
above at month 12.Compared with patients with independent economic status, semi-independent patients had
significantly lower odds of having unsuppressed viral load, aOR 0.49 (95%CI 0.30—0.81) at month 24 (Table 6)
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Table 6: Multivariate analysis for socio-economic features as determinants of viral load unsuppression at

months 6, 12 and 24

Month 6
(n=274)

Month 12 (n=288)

Month 24 (n=339)

Characteristic

Adjusted OR (95%Cl)
*

Adjusted OR (95% Cl)

Adjusted OR (95% CI)  P-

P-value * P-value * value

Education level
No school 3.07 (0.61-15.3)  0.17 2.47 (1.04-5.86) 0.02 0.94 (0.32-2.75)  0.91
Primary 1.01 (0.29-3.51) 098 0.45 (0.23-1.08) 0.08 1.72 (0.42-7.01)  0.45
Secondary & above Reference Reference Reference
Employment status
Self employed Reference Reference Reference
Informal 1.63 3.29 2.09
employment (1.11-2.40) 0.01 (0.34-32.2) 0.31 (1.10-4.03) 0.03
Formal 0.32 0.64 1.55
employment (0.05-1.99) 0.22 (0.37-1.14) 0.13 (0.26-9.20) 0.63

0.37 3.76 1.85
Not employed (0.06—2.13) 0.27 (0.70-20.3) 0.12 (0.54-6.29) 0.33
Economic status
Independent Reference Reference Reference
Semi-independent 0.47 (0.18-1.19) 0.11 0.32(0.07-1.37) 0.12 0.49 (0.30-0.81) 0.006
Dependent 2.92 (0.55-15.5) 0.21 0.22 (0.04—1.08) 0.06 0.53 (0.10—2.83) 0.46

Clinical features as determinants of viral loads unsuppression at months 6, 12 and 24

As for clinical factors, it was found that at month 6, there was no clinical feature determining viral
load suppression (Table 7). However, at month 12, being in WHO stage Il and number of adherence sessions
were important determinants. Those in WHO stage 11 were 2.6 times likely to be virally unsuppressed compared
to those in WHO stage 1, aHR 2.60 (0.98—6.90), though this was statistically not significant. Patients with only
two adherence counseling sessions had significantly higher (more than four times) odds of being unsuppressed
compared to those with three adherence counseling sessions (aOR=4.60, 95%CI=1.65—12.9, P=0.004).

At month 24, important determinants were being in WHO stage Il and having two adherence
counseling sessions before starting ART. Those in WHO stage Il were three times more likely to be
unsuppressed compared to those in WHO stage 1 (aOR=3.13, 95%CI=1.26—7.78, P=0.01) , while those with
two adherence counseling sessions had significantly higher odds (three times) of not being virally suppressed
compared to those with three adherence counseling sessions (aOR=3.01, 95%CI =1.03-8.75, P=0.04). Although
not significant, those with one or less adherence counseling sessions has almost twice the odds of having no
viral suppression compared to those with >3 adherence sessions.

Table 7: Multivariate analysis for clinical features as determinants of viral load unsuppression at months
6, 12 and 24.

Month 12 (n=288)

Characteristic Month 6 (n=274) Month 24 (n=339)

Adjusted OR Adjusted OR (95% CI)

Adjusted OR (95%CI) *  P-value (95% CI) * P-value * P-value
BMI group
<18.

2.54 (0.69-9.43) 0.16 0.72 (0.28-1.88) 0.51 0.35(0.06—1.89) 0.22
18.5t024.9

Reference Reference Reference
>25
- 1.46(0.41-5.24) 0.56 1.36(0.85-2.18) 0.2 1.02 (0.27-3.90) 0.97
Missing data -$ 0.95 (0.24-3.75) 0.94 0.65 (0.07-5.74) 0.7
Type of ART
TDF/3TC/EFV
Others# Reference Reference Reference

0.64(0.04-9.95) 0.75 1.46 (0.34—6.36) 0.61 1.52 (0.33-6.95) 0.59
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WHO stage

Stage | Reference Reference Reference

Stage Il 1.03 (0.31-3.42) 0.96 2.60 (0.98-6.90) 0.06 3.13 (1.26-7.78) 0.01
Stage Il & IV 1.78 (0.48-6.60) 0.39 1.30 (0.01-256) 0.92 0.85 (0.24-3.03) 0.8

Number of adherence
sessions before ART initiation

<1 1.15(0.32-4.17) 0.83 1.45(0.37-5.62) 0.59 1.93 (0.99-3.77) 0.05
2 1.14(0.35-3.71) 0.83 4.60 (1.65-12.9) 0.004 3.01 (1.03-8.75) 0.04
>3 Reference Reference Reference

Missing data 2.69 (0.23-31.3) 0.43 -$ 0.65 (0.26—1.64) 0.36
Had opportunistic  0.46 (0.12-1.82) 0.27 0.69 (0.06—7.39) 0.76 0.40 (0.04-3.73) 0.42
infections

IV.  Discussion

Viral load suppression

In this cohort study, the proportion of patients with unsuppressed viral load in the before and after “test
and start” cohorts was not significantly different at month 6 (P=0.95), 12 (P=0.30) and month 24 (P=0.48).
These findings are comparable to other studies that compared viral load suppression among those who started
ART immediately after HIV diagnosis and those started later. Two U.S. studies found similar viral load
suppression rates at 24 and 48 weeks among those who started ART on same day of diagnosis, within one week
of diagnosis and those who started later [25,26]. However, both studies had only 86 participants each which are
small sample sizes. A Ugandan study of 367 children, found better viral load outcomes among those who started
ART within 7 days of diagnosis than those who delayed in starting ART contradicting our findings[27].

Predictors of viral load suppression

In this study, there was no significant difference in viral load suppression among males and females,
which is in keeping with data from the NASCOP viral load dashboard for Kenya [15]. Similar findings were
obtained in a cross-sectional study involving 1255 PLHIV in Vietnam where gender did not affect viral load
suppression [28]. A meta-analysis [29] did not find gender as a significant factor in viral load outcomes at 48
weeks; this is supported by other studies [30,31,32]. A study in South Africa by Barth et al. [16]and an
American one by Hader et al. found male gender to be predictive of viral load suppression[16,33]. The two
studies above analyzed retrospective data from one clinic each while this study analyzed data from 18 sites
across 3 counties with a larger sample size, randomly selected, and covers for the bias that may have arisen in
the two studies. In Kenya, and at the coast in particular, there are no socio-economic, cultural or health system
factors that would favor males on ART or otherwise, which may be the case in the South African and American
studies.

Older age was associated with lower odds for viral load unsuppression in this study, consistent with
program data from the NASCOP dashboard[15]. A study in Swaziland by Jobanputra et al.(19) and the
SEARCH study, a community level cohort study done in Kenya and Uganda also found that being young (15-24
years) was associated with of viral load unsuppression[17,18]. At the age of 15-24 years, many people are in
the phase of self-awareness, in new relationships and most have not disclosed their HIV status to their mates,
thus finding it difficult to adhere to taking their drugs leading to viral load unsuppression.

Low socio-economic status has been strongly associated with poor HIV outcomes, including poor
adherence to ART and subsequently low rates of viral load suppression[34,35]. Improving the economic status
was found to improve viral load suppression rates among adolescents living with HIV in Uganda[36]. In this
study, PLHIV in informal employment and those with no education had significantly higher odds of having viral
load unsuppression compared to those in self- employment or with secondary level education and above
respectively, results which is in keeping with the above studies. Patients who were semi-independent
economically had significantly lower odds of having viral load suppression compared to those who are
independent, unlike in the above studies. This could be due to higher levels stigma among this class of people,
who often miss their clinical appointments, do not enroll in support group sessions, and pick drugs from far
facilities from their homes. They thus lack treatment accountability partners, treatment buddies and home visit
support by peer educators or community health volunteers for closer adherence counselling and support.

Our study had some limitations. First, there are various thresholds used for the definition of viral load
suppression ranging from <20, <50, <200, <400 to <1000 copies/mI[26]. As guided by the Ministry of Health’s
guidelines in Kenya, this study used a threshold of <1000 copies/ml which is different from many other studies.
This threshold will have to be put into consideration when interpreting the viral load suppression rates for both
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cohorts. Secondly, the study did not select sites randomly but selected the high-volume facilities which are
mostly well resourced that small volume facilities.

V.  Conclusions And Recommendations

The viral load suppression rate among cohorts of people living with HIV started on anti- retroviral
therapy before and after implementation of “Test and Start” program is similar in Mombasa, Kwale and Kilifi
counties. PLHIV who are young, live in informal settlements and with low levels of education had a higher risk
of being virally unpressed. HIV programs should implement strategies tailored towards addressing specific
challenges faced by PLHIV with the above characteristics.

In this study, patients who were semi-independent economically were found to have significantly lower
odds of achieving viral load suppression compared to those who are independent, unlike in the other studies. |
recommend both qualitative and quantative studies be done to explain the lower odds for viral load suppression
in this group of patients. This study focused on individual level factors that affect viral load suppression rates in
the cohorts under study. | recommend that other studies look at the health system factors that affect viral load
suppression rates, particularly the effects of each of the WHO health system building blocks.
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