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Background: Enhanced adherence counseling (EAC) is an interventional program that
provides targeted adherence counseling for unsuppressed viral load people living with HIV
who are receiving antiretroviral therapy before diagnosing treatment failure. However, there
is a lack of evidence on change in viral load count among patients receiving EAC interven-
tion. Therefore, this study aimed to assess change in viral load count and its predictors
among people living with HIV (PLHIV) in northeast Ethiopia.

Methods: A hospital-based retrospective follow-up study was conducted on 235 randomly
selected patients with unsuppressed viral load who started EAC sessions between 2016 and
2019 at three governmental hospitals in the northern part of Ethiopia. Viral load count and
patient individual factors were assessed at EAC program enrollment and viral load counts
repeated at the end of EAC session. The main outcome variable was a change in viral load
count during the EAC session period. A paired sample #-test was used to determine the mean
difference in viral load count before and after EAC intervention. Linear mixed-effects
models were used to assess the effect of selected factors on viral load count change.
Results: Based on the paired sample #-test, there was a significant mean difference in viral load
count before and after EAC intervention (mean difference=16,904, (95% CI. 9986-23,821;
p-value<0.001). The multivariable linear mixed-effects regression analysis showed that young
age (B=0.03; 95% CI: 0.01, 0.14), urban residence (f=—0.55; 95% CI: —0.63, —0.34), CD4 count
of 201-500 cells/mm® (= —0.67; 95% CI: —0.87, —0.43) and long duration on ART (B=—0.01;
95% CI: —0.01, —0.02) were associated with the decline in viral load count.

Conclusion: We detected a substantial decline in viral load count among patients receiving

3 and

an EAC intervention. Young age, urban residence, CD4 count of 201-500 cells/mm
long duration on ART were the positive predictors of viral load suppression.
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Background

Viral load (VL) determination is the best standard to assess people living with HIV
(PLHIV’s) responses to Anti-Retroviral Therapy (ART).' According to the
Ethiopian national ART guideline, the first VL determination for people living
with HIV (PLHIV) must be done after six months of starting antiretroviral drugs
and then every year regularly.®> Unsuppressed VL count (>1000 copies/mL) in
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patients on ART occurs when ART treatment fails to sup-
press a person’s VL and is associated with decreased
survival and increased HIV transmission. It suggests the
virus is not controlled by the existing antiretroviral drugs
regimen. As a result, patients with unsuppressed VL count
had an increased risk of morbidity and mortality.*

In response to the challenge of achieving the third 90
of the UNAIDS 90-90-90 targets (at least 90% of PLHIV
on ART to have viral suppression by 2020),” the Ethiopian
Ministry of Health implemented a routine viral load mon-
itoring program in Ethiopia. To achieve this goal, the
barriers to viral suppression should be identified and inter-
vened. Poor adherence, which is associated with low CD4
count and high viral load, leads to clinical HIV disease
progression to AIDS or death.®” Since many studies iden-
tified poor adherence as the commonest risk factor for

810 structured enhanced adher-

unsuppressed VL count,
ence counseling (EAC) is a vital intervention before diag-
nosing treatment failure mainly in a resource-limited
setting. EAC is an interventional program which provides
targeted adherence counseling to patients with unsup-
pressed viral load (VL>1000copies/mL) and who have
poor treatment adherence, to help them improve their
adherence. EAC is a repeated process that includes explor-
ing the barriers of adherence, supporting clients to find
solutions for non-adherence, and developing a plan which
improves VL suppression and reduces subsequent treat-
ment failure."!

World Health Organization (WHO) recommended that
repeated VL testing for people with unsuppressed VL after
3-6 EAC monthly sessions each one month apart.’
Accordingly, the Ethiopian Federal Ministry of Health
(FMoH) introduced repeat VL determination for unsup-
pressed VL patients at the first test.’ Based on recent
national evidence, nearly 27% of pediatrics and 17% of
adults reported having an unsuppressed VL which requires
EAC and VL determination.'> The Ethiopian national HIV
treatment guidelines recommend the management of
patients with high viral load through EAC and followed
by a repeat viral load test after 3—-6 EAC counseling
sessions.”

Previous studies revealed that nearly 71% of patients
with high initial viral load count (>1000 copies/mL) have
a re-suppressed viral load after enhanced adherence coun-
seling intervention.'*'* Similarly, a recent study done in
Zimbabwe reported that 31.2% of patients had suppressed
viral load after 3 months of EAC session.'® In addition, in
Ethiopia, a study was conducted in a similar setting

(Hospitals of North Wollo Zone, Ethiopia) among patients
with high viral load count, and the study revealed that
nearly 66% of patients had viral load suppression after
EAC sessions.'® But, a cluster-randomized study on the
effectiveness of EAC in South Africa revealed that enrol-
ling unsuppressed viral load patients in the EAC program
for 12 months has no benefit on viral load suppression.'’

In resource-limited settings like Ethiopia, monitoring the
change in viral load count among patients who enrolled in the
EAC program is useful for clinicians and program designers
to examine the effect of EAC on viral load suppression.
Information is needed to decide whether a significant viral
load suppression before switching to a second-line regimen.
Besides, there is a lack of evidence on the sociodemographic
and clinical determinants of change in viral load count after
EAC sessions among patients who enrolled in the EAC
program (PLHIV with high viral load count). Therefore, the
current study aimed to evaluate the change in VL count
during EAC sessions and its determinants among PLHIV
with unsuppressed VL count in northeast Ethiopia.

Methods
Study Design, Setting, and Period

A hospital-based retrospective longitudinal study was done
at three governmental hospitals that implement enhanced
adherence counseling sessions in North Wollo Zone,
Northern Ethiopia. The data were collected from March
to May 2019. HIV patients with viral load >1000 copies/
mL are referred for enrolment in the EAC program.
Enhanced adherence counseling consists of three to six
sessions done every month. After three to six EAC ses-
sions, each client is assessed for adherence and a repeat
viral load test is performed. If the viral load is suppressed
(<1000 copies/mL of blood), the client is continued on the
same ART regimen. On the other hand, if the repeat viral
load is greater than 1000 copies/mL despite good adher-
ence to therapy, the client is switched to the second-line
ART regimen.

Study Population

All PLHIV who have unsuppressed VL count (VL
>1000copies/mL) and who started EAC sessions between
2016 and 2019 at three governmental hospitals in North
Wollo Zone, Ethiopia were the study population. Patients
who had at least two VL measurements (at the start and end
of EAC sessions) were included in the study. Patients who had
single VL measurements, those with incomplete records, and
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patients with a duration on ART < 6 months were excluded
from the study.

Sampling Procedure

Initially, we obtained information on the number of PLHIV
who underwent VL testing between 2016 and 2019 at three
governmental hospitals from the electronic database and VL
registration book. And then, we prepared a list of all patients
with unsuppressed VLs count (VL ccount>1000copies/mL)
for each hospital (589 in Woldia General hospital, 157 in
Lalibela General Hospital, and 94 in Meket Primary
Hospital). Based on the number of unsuppressed VL patients
who enrolled in the EAC session between 2016 and 2019,
the total sample size (235) was proportionally allocated to
each hospital (165 for Woldia General Hospital, 44 for
Lalibela General Hospital, and 26 from Meket Primary
Hospital). Finally, using the prepared sampling frame, the
study subjects were selected using a random sampling
method (computer-generated random number) (Figure 1).

Data Collection Procedure

A pretested structured checklist was used to extract the
data from the patients’ chart, EAC follow-up sheet, viral
load registration book, and laboratory result registration
book. The checklist was developed using the standardized
EAC follow-up sheet and ART follow up form. The
patients’ identification numbers were used to extract the
necessary data from different data sources in the ART
clinics. Data about the baseline socio-demographic, clin-
ical, and treatment-related characteristics of patients were
collected from the patients’ chart, EAC follow-up sheet,
and the registration card of each patient with HIV. Data
about initial and final viral load were collected from the
viral load registration book and EAC follow-up sheet.

Variables

The main outcome variable was a longitudinal change in
VL count (copies/mL) over the EAC session (3—6
months). Independent variables include age, sex, place of

Total patients tested for viral load at 3 Hospitals

(N=3127)
| |
VL tested at Woldia VL tested at VL tested at
General Hospital Lalibela General Hospital Meket Primary Hospital
(n=1843) (n=1024) (n=260)

IJ

I_I

Patients with Patients with Patients with
unsuppressed VL unsuppressed VL unsuppressed VL
(n=598) (n=157) (n=94)
Sample from Woldia Sample from Lalibela Sia)rrrilﬂg fr(I){n;SNlizlﬁet
General Hospital General Hospital r}i26 P
(n=165) (n=44) (n=26)

Figure | Flowchart for the selection process of study participant.

Total sample

(n=235)
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residence, WHO clinical stage, the current ART regimen,
baseline CD4 count, nutritional status or body mass index
(BMI), opportunistic infections (Ols), functional status
(working, ambulatory or bedridden), duration on ART,
and level ART adherence.

Laboratory and Clinical Data

Measurements

VL Count

VL testing was done at the selected regional laboratory site in
the Ambhara region using the Abbott RealTime HIV-1 assay.
The Abbott RealTime HIV-1 assay is an in vitro reverse
transcription-polymerase chain reaction (RT-PCR) assay for
the quantitation of Human Immunodeficiency Virus type 1
(HIV-1) on the automated m2000 System in human plasma
from HIV-1 infected individuals over the range of 40 to
10,000,000 copies/mL. Anything less than 40 copies/mL is
called “undetectable”. In this study, patients with a VL count
of <1000 copies/mL were classified as suppressed VL.?

Adherence Level

The percentage of ARV drug taken is used as a criterion to
classify drug adherence level (Good is defined as > 95% of
doses taken as prescribed, Fair defined as 85-94% of doses
taken, and Poor defined as <85% of doses taken.’

Duration on ART
Calculated from the date of the first EAC session and the
date of ART initiation.

Functional Status

Focus on the patient’s abilities to perform basic activities of
daily living, which include basic self-care such as bathing,
feeding, toileting, cooking, shopping, and managing one’s
own affairs. It was classified as working/ambulatory and
bedridden.

Data Analysis Procedure

Baseline characteristics (at the time of high VL count
detected) were summarized using frequency and percen-
tages for categorical variables. Continuous type of data
with and without normal distribution was described using
mean (+ SD) and median (IQR), respectively.

We used a paired sample #-test to determine whether
there is a significant mean difference in viral load count
between two sets of observations (after enhanced adher-
ence counseling sessions and before the initiation of
EAC). We examined changes in VL count after the base-
line measurement over a follow-up period (EAC session

period) in both absolute and transformed form. By taking
benefit of the linear mixed model’s flexibility, both the
random and fixed effects of predictors on VL counts
were determined. Models were fitted to transformed data
in order to linearize the relationship with time and make
the distribution more symmetric (normal curve). Data
transformations ranging from square roots to logarithms
form of the VL count were attempted. Lastly, we choose
the logarithm form of data because models using the
logarithm form were a better fit to the data than those
using the square root form.

The Akaike information criteria (AIC) were used to
compare the model selection strategy. Regression coeffi-
cients with 95% CI were used as measures of association
between the independent variables and change in VL count.
All analyses were performed using SPSS version 20.

Ethical Consideration

Ethical clearance and letter of cooperation for selected
hospitals were obtained from the Institutional Review
Committee of Woldia University. Our study was based
on a retrospective review of secondary data from medical
records of patients and as this was not a primary study the
Ethical Review Committee of the Woldia University
waived the requirement for informed consent. Data were
fully anonymized and no personal identifiers, such as
name and private information were not collected.
Confidentiality during all phases of research activities
was kept and data were held on a secured password pro-
tected system. This study was conducted in accordance
with the Declaration of Helsinki.

Result

Characteristics of Participants at Baseline
The mean age was 33.1(x12.5 SD) and nearly 36% of
patients completed the primary educational level. The
median VL count was 6170 copiess'mL (IQR
2580-27,043) and the median CD4 count was 309 cells/
mm3 (IQR, 132-542) at baseline. At the termination of
follow-up (EAC sessions), the median VL count was 451
copies/mL (IQR 0-2674) (Table 1).

Changes in Viral Load Count

Participants in this analysis were followed up for a median
of 5.2 months (IQR: 3.4-7.5) during the EAC session
period. VL count both at baseline and at the end of EAC
sessions had skewed distribution. Thus, reporting the

submit your manuscript

872

Dove

HIV/AIDS - Research and Palliative Care 2020:12


http://www.dovepress.com
http://www.dovepress.com

Dove

Diress and Linger

change in VL using the median was better than the mean.
As described in Table 1, the median VL count had
declined over the EAC session’s period.

However, in this study, we reported also a mean viral
load count to make it clear. Based on the paired sample
test, there was a significant mean difference between VL at
baseline and at the end of EAC sessions (mean differ-
ence=16,904, (95% CI: 9986-23,821; p-value<0.001).
Table 2 compare the baseline and repeated mean VL
count during the follow-up period by different character-
istics of participants. A statistically significant difference
in changes in VL was found by sex, educational status,
residence, baseline CD4 count, baseline adherence level,
and WHO clinical stage (Table 2)

Factors Associated with Viral Load Count
Change

Based on the multivariable linear mixed-effects regression;
age, residence, baseline CD4 count, and duration on ART
were significant predictors of change in VL count.
Keeping all the other variables constant, for a 1-year
younger in the age of respondents, the VL of the patient
decrease by 3% (B= 0.03, p-value <0.001). Patients who
are from urban residences have a 55% decrement in their
VL count (B= —0.55, p-value=0.009) as compared with
those from rural ones. Similarly, for a 1-month longer
duration on ART, the VL of a patient decreases by 1%
(B=—0.01, p-value= 0.004). Patients who had a CD4 count
between 201-500 cell/mm’® have a 67% decrement in their
VL count (f= —0.67, p-value=0.045) as compared to those
having a CD4 count greater than 500 cells/mm?> (Table 3).

Discussion

In Ethiopia, the current study is one of the first paper
which assessed the effect of the EAC program on change
in viral load count. Our finding suggests that the change
(suppression) of VL count before and after EAC sessions
was significant. Thus, an enhanced adherence counseling
program may have a substantial effect on improving VL
count among unsuppressed VL patients before switching
to a second-line regimen. Mainly, the finding of this study
support WHO recommendations. WHO and Ethiopian
national HIV care and treatment guidelines recommended
enhanced adherence counseling sessions for patients with
unsuppressedVL count earlier to switching to a second-
line drug.*> This finding is supported by previous studies
done in different parts of Africa.'*'® But the finding of the

Table | Baseline Socio-Demographic and Clinical Characteristics
of Unsuppressed Viral Load People Living with HIV Enrolled in the
EAC Program from June 2016 and January 2019, North Wollo

Zone, Ethiopia

Variables Frequency (%)
Sex Male 114 (48.5)
Female 121 (51.5)
Marital status Single 65 (27.7)
Married 109 (46.4)
Widowed 24 (10.2)
Divorce 37 (15.7)
Religion Orthodox 166 (70.6)
Muslim 37 (15.7)
Protestant 32 (13.7)
Educational status | Cannot read and 61 (25.9)
write
Primary 84 (35.8)
Secondary and above | 90 (38.3)
Residence Urban 132 (56.2)
Rural 103 (43.8)
ART regimen NVP based regimen 63 (26.8)
EFV based regimen 172 (73.2)
Adherence level Good 195 (83.0)
Fair 10 (4.3)
Poor 30 (12.8)
WHO clinical Stage | 213 (90.7)
stage Stage 2 or 3 22 (9.3)
Functional status Working 200 (85.1)
Ambulatory 30 (12.8)
Bedridden 5@2.1)
INH eligibility Yes 165 (70.2)
No 70 (29.8)
Variables Value
Age, mean * SD, years 33.1%12.5
Baseline body weight, median (IQR), kg 50 (44-57)
Baseline body mass index, median (IQR), kg/m2 19.53
(16.89-21.72)
Baseline CD4, median (IQR), cells/mm? 309 (132-542)
Viral load count at enrollment, median (IQR), | 6170
count/mL (2580-27,043)
Viral load count at the end of EAC, median 451 (150-2674)
(IQR), count/mL
Duration of ART, median (IQR), months 66.0 (36.0-97.0)

Abbreviations: ART, antiretroviral therapy; EAC, enhanced adherence counselling;
EFV, efaverenze; IQR, interquartile range; INH, isonized; kg, kilogram; NVP, nevir-
apine; SD, standard deviation; WHO, World Health Organization.
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Table 2 Comparison of Baseline and Repeated Mean Viral Load Difference by Socio-Demographic and Clinical Characteristics of
Participants

Variables Mean Viral Load (Copies/mL) p-value
At Baseline At the End of EAC Difference

Sex 0.026
Male 46,521 14,125 32,395
Female 45,587 11,295 34,292

Marital status 0.241
Single 30,670 14,296 16,373
Married 36,451 9963 26,487
Widowed 48,049 26,305 21,744
Divorce 99,986 8931 91,055

Educational status 0.014
Cannot read and write 35,799 14,541 21,258
Primary 40,545 22,271 18,274
Secondary and above 58,109 2436 55,673

Residence 0.014
Urban 43,055 4169 38,886
Rural 49,865 23,560 26,305

Type of Hospital 0.812
General Hospital 41,948 8850 33,098
Primary hospital 54,276 20,354 33,922

Current ART regimen 0.312
NVP based regimen 39,451 10,527 28,924
EFV based regimen 51,805 16,033 35,772

Duration of ART 0.117
<12 months 121,077 22,583 98,494
13-35months 25,576 16,724 8852
36-59 months 20,499 7319 13,180
260 months 5957 1518 4439

Baseline CD4 0.0l
<200 67,159 27,167 39,992
201-500 17,798 1858 15,940
2500 38,261 3725 34,536

Baseline adherence level 0.014
Good 33,264 7159 26,105
Fair 44,474 4266 40,208
Poor 129,604 51,299 78,305

Baseline WHO stage 0.012
Stage | 37,427 8730 28,697
Stage 2 or 3 129,427 50,794 78,633

Abbreviations: ART, antiretroviral therapy; EAC, enhanced adherence counselling; EFV, efaverenze; NVP, nevirapine; WHO, World Health Organization.

current study is opposing to a finding from a study done  AIDS more rapidly in older than in younger individuals. In
inSouth Africa'’ reported EAC has no effect on viral load  this study, an increase in the age of HIV patients was
suppression. associated with an increase in VL count. Similarly, pre-

Age is an important determining factor of virological ~vious studies'®'® have reported that the older age of
response after ART initiation. HIV infection progress to  patients is associated with an extensive increase in VL
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Table 3 Baseline Variables Associated with Changes in Viral Load Count

Predictor Variables Viral Load Count (Log-Transformed) P-value
Coefficient (B) 95% CI
Lower Bound Upper Bound
Age (l-year increase) 0.03 0.01 0.14 0.001
Sex
Male 0.30 —0.81 0.54 0.153
Female Ref. Ref. Ref.
Residence
Urban —0.55 —0.63 —0.34 0.009
Rural Ref. Ref. Ref.
Educational status
Cannot read and write 0.48 -0.72 0.6l 0.074
Primary —0.12 —0.08 0.10 0.615
Secondary and above Ref. Ref. Ref.
Baseline CD4 count
<200 —0.17 -0.29 0.21 0.565
201-500 —0.67 —-0.87 —0.43 0.045
=500 Ref. Ref. Ref. Ref.
Duration on ART in months —0.01 —0.01 —-0.02 0.004
Baseline WHO clinical stage
Stage | —0.11 —0.33 0.05 0.777
Stage 2 or 3 Ref. Ref. Ref.

Abbreviations: ART, antiretroviral therapy; Ref, reference; WHO, World Health Organization.

count. Elderly patients may be at greater risk of high viral
load replication and poorer response to treatment due to
the high incidence of opportunistic infections and other
AIDS-related illnesses. Therefore, regular follow-up may
help older HIV patients comply with HIV treatment and
achieve viral suppression by providing education and
counseling to improve medication adherence. However,
a study done in South Africa showed that older patients
had a good VL suppression than younger patients.?
Besides a follow-up study in the United State of America
revealed that older individuals were more likely to achieve
viral suppression than younger persons.>'

In this study, the urban residence was associated with
better VL count suppression as compared to a rural resi-
dence. Former evidence revealed that long travel distance
has an effect on ARV drug adherence and chronic care
visit in the suggested time. Besides, rural residents with
HIV infection often face challenges such as stigma, social
isolation, limited transportation, and lack of access to care
as compared to urban.”>** This might result in poor VL
suppression in the rural community. Consequently, the

healthcare provider must support the rural community to
adhere to their follow-up visit and to get better VL
suppression.

In line with past evidence, the finding of this study
showed that PLHIV with a baseline CD4 count between
201-500 cells/mm?> had significantly lower VL count than
those with baseline CD4 count >500 cell/mm>. This might
be due to the fact that many PLHIV with CD4 count
>500cell/mm> might have entered the EAC sessions with
lower VL count compared to their counterpart. Besides,
people with baseline CD4 count 201-500 cell/mm’ are at
a more advanced stage of the disease and need more time
for a reduction in their VL compared with CD4 count
>500cell/mm?>. Finally, a longer duration on ART was
significantly associated with a decline in VL count. This
could be associated with improvement CD4 cells over time
after ART initiation which results in a better virological
response.’*

The current study has several limitations. First, the
analysis was limited to only those variables that are
recorded in the patient charts. Second, due to the lack of
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a comparison group (patients who did not enroll in the
EAC program), we can not assure the change in viral load
to attribute only to the EAC intervention. Finally, clients
who did not have regular follow-up might not have
recorded a second VL test result. Hence, there might be
a selection bias.

Conclusion

We detected a substantial decline in VL count among
patients with an unsuppressed viral load after who after
the EAC session. Younger age, urban residence, baseline
CD4 count 201 =500, and longer duration on ART were
positively associated with the decline (suppression) in
VL count over EAC sessions time. The reasons behind
the increment in viral load change in older patients are
unclear and should be explored in future studies. In the
absence of a comparison group, the role of EAC in
achieving viral load suppression appears to be question-
able. Therefore, future research is still needed to deter-
mine if the viral load count suppression is associated
with EAC by who did not
undergo EAC.

including patients

Abbreviations

ART, antiretroviral therapy; BMI, body mass index; EAC,
enhanced adherence counseling; HIV, human immunode-
ficiency virus; WHO, World Health Organization.
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