HIV/AIDS - Research and Palliative Care

Dove

ORIGINAL RESEARCH

Virological Suppression and Its Associated Factors of
Dolutegravir Based Regimen in a Resource-Limited
Setting: An Observational Retrospective Study in

Ethiopia

Eden Abetu Mehari®'
Esileman Abdela Muche ®'
Kedir Abdela Gonete (92

'Department of Clinical Pharmacy,
School of Pharmacy, College of Medicine
and Health Sciences, University of
Gondar, Gondar, Ethiopia; 2Department
of Human Nutrition, Institute of Public
Health, College of Medicine and Health
Sciences, University of Gondar, Gondar,
Ethiopia

Correspondence: Eden Abetu Mehari
Email edenabetu@gmail.com

Background: Toxicity, treatment failure, and resistance to existing HIV treatment regimens
have become a challenge in resource-limited settings. As a result, a dolutegravir based
regimen has recently been utilized. However, there is a paucity of evidence in sub-Saharan
countries regarding its virological suppression. Thus, this study aimed to assess virological
suppression and associated factors of dolutegravir based regimen.

Methods: A retrospective follow-up study was conducted on 349 individuals. They were
selected using a systematic random sampling technique among all treatment-experienced
adult HIV patients who were on a dolutegravir based regimen. From this, 81.4% of them
were virologically suppressed before the initiation of dolutegravir based regimen. The study
was carried out at twelve months of therapy after shifting to dolutegravir based regimen
(TDF-3TC-DTG) during the period May 2018—August 2020 at Debre Markos referral
hospital. Retrospective data before and after dolutegravir based regimen initiation were
collected from their medical records. The time on dolutegravir based regimen was one year.
Bivariable and multivariable logistic regression was used to identify factors. Variables with
p <0.05 were considered statistically significant.

Results: From a total of 359, 349 participated (97.2%) in the study, and the mean age of the
participants was 40.28 +11.6 years. Totally, 192 (55.0%) of them were female. The propor-
tion of virological suppression was 92%. Good adherence (participants who reported an
intake of >95% of the prescribed medication) (AOR=6.2, 95% CI: 1.93, 20.11) and overall
duration of ART (AOR=1.02, 95% CI: 1.01, 1.04) were associated with virological
suppression.

Conclusion: Dolutegravir based regimen maintains high virological suppression. Adherence
and duration of ART were associated with virological suppression. Therefore, designing
effective mechanisms to maintain virological suppression is important.
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Introduction

Antiretroviral therapies (ART) are important to reduce viral load levels, improve
survival, and also reduce human immunodeficiency virus (HIV) transmission.'
Since the advent of combination antiretroviral therapies, the survival and quality
of life of people living with HIV have steadily improved.”> Until mid 2018, the
World Health Organization (WHO) recommended ART regimen for HIV-1
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infection which comprised a combination of two nucleo-
side reverse-transcriptase inhibitors (NRTIs) combined
with a non-nucleoside reverse-transcriptase inhibitor
(NNRTI), namely Efavirenz (EFV) at a dose of 600 mg
daily (known as EFV 600).* The Efavirenz-based regimen
was then challenged by the landmark Study ING11446
(SINGLE trial), which showed that the dolutegravir-
based regimen had a more sustained viral suppression
and immunologic recovery than the -efavirenz-based
regimen.* Studies*® suggested that dolutegravir (DTG)
has potent antiviral activity, high barrier to resistance,
and better safety profile.*”* In settings with a high pre-
valence of transmitted resistance to non-nucleosides
(NNRTIs), DTG might be a preferred first-line option to
EFV.”'° However, this prediction has not been validated in
our setting. Thus, to support the use of DTG based regi-
mens in mass treatment programs; real-world studies are
needed to assess virological suppression of these new
antiretroviral drugs.'' Viral load monitoring is the pre-
ferred approach to monitor treatment outcome, reducing
the accumulation of drug-resistance mutations and improv-
ing clinical outcomes because of its early and more accu-
rate indication of treatment failure compared to
immunological and clinical monitoring.'? Therefore; this
study aimed to assess virological suppression and its asso-
ciated factors of dolutegravir based regimen among HIV

patients at Debre Markos referral hospital, Ethiopia.

Methods

Study Setting

The study was conducted at Debre Markos Referral Hospital
which is located in Debre Markos town, Ethiopia. Debre
Markos town is located in the East Gojjam Zone of
Amhara Nation Regional State. The distance from Addis
Ababa, the capital city of Ethiopia is 299 km. More than
five million people in the East and West Gojjam Zone are
expected to be served by the hospital. Starting from 2005,
ART service has been initiated in the hospital and around
6350 patients received ART service and from this 5839 were
adults. In this study area, around 2151 patients received
dolutegravir based regimen.

Study Design and Population

A retrospective follow-up study was carried out starting
from May 2018 — August 2020 on treatment-experienced
adult HIV patients on dolutegravir based regimen.
Ethiopia adopted dolutegravir (DTG) containing regimen

into the 2018 edition of the national comprehensive HIV
prevention, care and treatment guideline and all eligible
existing first-line clients were shifted to DTG containing
regimens and their baseline viral load had to be <1000 to
be eligible for shifting. Due to this reason, 81.4% of the
study participants had a viral load level of < 50 copies/mL
prior to the initiation of dolutegravir based regimen. These
patients were on a dolutegravir based regimen for a year.
Retrospective data before (within 12 months before DTG)
and after initiation of dolutegravir based regimen were
collected from June 1 to August 30, 2020. Participants
had to have at least one-year data before dolutegravir
based regimen initiation and time on dolutegravir based
regimen was similar. Those participants who had incom-
plete viral load information on their medical charts were
excluded. In addition, those with interruptions and loss to
follow-ups were withdrawn from the study as they would
not have complete viral load information.

Sample Size Determination and Sampling

Procedure

The sample size was calculated using a single population
proportion formula with a 95% confidence level, the pro-
portion of viral suppression on dolutegravir=50% since
there was no previous study done in this study population
and relative precision was considered to be 5%. The cal-
culated sample size was 384. The total number of HIV
patients on the dolutegravir based regimen was 2151.
Since it was less than 10,000 the sample size was reduced
using a correction formula mentioned below.

nf = no/(1 + no/N)

Where nf= final sample size, no=sample size calculated
(384), N=total population (2151)

nf =326

A non-response rate of 10% was added on 326 to
obtain the final sample size for this study and it was
found to be 359. The study participants were selected
from HIV patients who visited the ART clinic during the
data collection period using a systematic random sampling
technique. The sampling fraction (k) was found by divid-
ing the projected number of HIV patients on ART for three
months by the total sample size. Every k™ participant
was selected using their medical record order. If the patient
was not available, the next immediate medical record was
selected and the sampling fraction was added to get the
next patient. An identification number was given for each
medical record to avoid duplication.
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Data Collection Instrument and

Procedure
The data collection instrument used in this study was a data
abstraction format that was used to extract data from the
medical charts. A structured interviewer-administered ques-
tionnaire was used for socio-demographic characteristics
which was designed by reviewing relevant literature. The
data collection tool had three parts.

The first section contained questions about the partici-
which were

pant’s socio-demographic characteristics

obtained via interviewer-administered questionnaire.
The second section was about clinical and treatment-related
factors pre- and post-DTG initiation which were extracted
from medical charts. The clinical and treatment-related fac-
tors consisted of factors such as the clinical stage of the
participants, the ART regimen, co-morbidities and concur-
rent medications. The third part was about the adherence
level which was measured by pill count. The pre- and post-
dolutegravir based regimen adherence level was extracted
from the medical charts. Then, based on WHO guidelines,
reported intake of > 95% of the prescribed medication was
categorized as “good adherence”; and 85-95% intake as “fair
adherence” and “poor adherence” was <85% intake.'*'
Data were collected from their medical charts and socio-
demographic characteristics were obtained from the patients.
The study participants visited the hospital every one to three
months. Annual viral load monitoring is implemented at

Debre-markos hospital.

Data Quality Control and Assurance
Training was delivered to data collectors for two days. The
training focused on data handling, participants’ approach
and also on ethical aspects of data collection. The trained
data collectors were subjected to supervision by a single
supervisor. A pre-test was done on 5% of adult HIV
patients on dolutegravir based regimen at Felege hiwot
comprehensive and specialized Hospital to assess the
understandability and availability of the data.

Daily close supervision was done during the time of data
collection. The questionnaire was reviewed and checked for
completeness, accuracy, and consistency by the supervisor.

Data Processing and Analysis

Virological suppression was defined as a plasma viral load
of less than 50 copies/ mL as determined by the Food and
Drug Administration Snapshot algorithm.'”

Epi Info 7 was used to enter the data. After data entry,
the data were transferred to Statistical Package for Social
Science (SPSS) version 23 for analysis. Descriptive statis-
tics (frequencies, percentages, mean, median, SD, and
IQR) were calculated for variables.

Besides, after the assumption was satisfied, a Wilcoxon
signed-rank test at a 95% confidence interval and a 5% sig-
nificance level was used to determine the significance of
median virologic suppression difference between pre- and
post-DTG based regimen initiation and the rank difference
between pre- and post-DTG adherence. A paired sample z-test
at a 95% confidence interval and a 5% significance level was
used to determine the significance of the mean weight differ-
ence between pre- and post-DTG based regimen initiation.

A binary logistic regression model was fitted to identify
factors associated with the dependent variable. Variables
with a p-value of less than 0.2 in the bivariable binary logistic
regression were run in the multivariable logistic regression.
Adjusted odds ratio (AOR) with a p-value <0.05 and 95% CI
was used to express the strength of association between the
and the
Multicollinearity was checked and the result disclosed that

dependent variable independent variables.
all the variance inflation factor (VIF) values were less than
three and tolerance less than ten, which confirmed the
absence of multicollinearity.'

Box plot was used and no outshining outlier effect was
observed. The Omnibus test result was significant with
p-value =0.001, and the Hosmer and Lemeshow test
showed a good model fit with p-value=1.00, which sig-

nifies the goodness fit of the model."’

Ethical Approval and Consent to
Participate

Ethical clearance was obtained from the Ethical Review
Committee of the School of Pharmacy, University of
Gondar. Necessary permission was gained from the Debre
Markos referral hospital. The respondents were informed
about the purpose of the study and their consent to partici-
pate was obtained. Data were collected after written
informed consent was obtained and confidentiality of the
information was maintained. The study was conducted
according to the criteria set by the declaration of Helsinki.

Result

Socio-Demographic Characteristics
In this study, 359 patients were approached and 349 partici-
pants agreed to take part in the study, giving a response rate
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of 97.2%. The mean age of the participants was 40.28+11.6
years and 192 (55.0%) of them were female. The majority of
the participants, 297 (85.1%), were urban dwellers and 98
(28.1%) participants had an average monthly income of
>3500 Ethiopian Birr (86.48 USD). Among the study parti-
cipants, 109 (31.2%) had primary school education. The
mean overall duration on ART was 8.3 £3.6 years (Table 1).

Clinical and Treatment-Related Factors
Prior to the initiation of dolutegravir based regimen, TDF
+3TC+EFV were prescribed to half of the participants,
175 (50.1%). All study participants were taking TDF-3TC-
DTG. Almost 90% (312) of the study participants had no
co-morbidity. Hypertension was the most common co-
morbidity, 14 (58.3%) (Table 2).

Clinical Characteristics Pre- and

Post-Dolutegravir Based Regimen

In this study, before the initiation of the dolutegravir based
regimen, mean weight of the participants was 52.47 +12.2 kg
which increased to 55.29 +£12.3 kg after dolutegravir based
regimen (p < 0.001). The mean weight gain among female
participants was 55.48 + 12.5 Kg whereas, the highest mean

weight gain was seen in the age group 4557 which was found
to be 57.15 £ 12.6 kg (Table 3). The proportion of patients with
hypertension and diabetes post-dolutegravir based regimen did
not significantly differ from the pre-dolutegravir based regi-
men (McNemar’s test, p=0.061). Regarding adherence,
a Wilcoxon signed rank test indicated that post-DTG adher-
ence ranks were not statistically different from pre-DTG adher-
ence ranks (p-value = 0.538). Pre-dolutegravir based regimen
viral load suppression was 284 (81.4%) whereas; post-
dolutegravir based regimen viral load suppression was 321
(92%) (Table 4).

Virological Suppression of Dolutegravir

Based Regimen

Overall, virological suppression increased after dolutegra-
vir based regimen, 321 (92%) (95% CI 89.1-94.8), from
pre-dolutegravir based regimen viral load suppression of
284 (81.4%). The data were skewed and the Wilcoxon
signed rank test was performed which reported that the
pre-dolutegravir based regimen median viral load score
and post-dolutegravir based regimen median viral load
score were significantly different (p-value = 0.001) with
a small effect size (r =0.18).

Table | Descriptive Statistics of Socio-Demographic Characteristics of HIV Patients on Dolutegravir Based Regimen at Debre Markos

Referral Hospital 2020

Variable N %

Variable N %
Duration on ART Mean (SD) 8.3 (3.6) years
Age
Mean (SD) 40 (11.6)
19-31 94 26.9
3244 129 37.0
45-57 102 292
58-70 19 54
71-83 5 1.4
Sex
Female 192 55.0
Male 157 45.0
Residency
Urban 297 85.1
Rural 52 14.9
Occupational status
Unemployed 62 17.8
Government jobs 109 31.2
Private jobs 178 51.0

Monthly income*

<800 71 20.3
8001600 95 27.2
1600-3500 85 244
23500 98 28.1
Marital status
Single 64 18.3
Married 155 44.4
Divorced 65 18.6
Widowed 65 18.6
Educational status
No formal education 70 20.1
Primary school Education 109 31.2
Secondary school education 95 27.2
Diploma and above 75 21.5
Religion
Orthodox 228 65.3
Muslim 118 338
Protestant 3 0.9

Notes: *The monthly income currency is in Ethiopian Birr (ETB), IUSD = 40.471 ETB Diploma and above includes Bachelor’s degree, MSc and PhD.

7 I 2 https:

Dove!

HIV/AIDS - Research and Palliative Care 2021:13


https://www.dovepress.com
https://www.dovepress.com

Dove

Mebhari et al

Table 2 Clinical Characteristics of HIV Patients on Dolutegravir
Based Regimen at DRH 2020

Table 4 Clinical Characteristics Pre- and Post-Dolutegravir
Based Regimen at Debre Markos Referral Hospital 2020

Notes: *ABC-3TC-EFV, ABC-3TC-NVP, **Toxoplasmosis, PCP, Oral candidacies, ***
Pneumonia, PUD, ****Amoxicillin and clavulanate potassium, Metronidazole, Tramadol,
Cotrimoxazole, Cimetidine, Omeprazole, Fluconazole, Pyridoxine, Enalapril, ceftriaxone.

Table 3 Mean Weight Gain Stratified by Sex and Age of HIV
Patients on Dolutegravir Based Regimen at Debre Markos
Referral Hospital 2020

Mean = SD

Gender

Male 5455 + 12.1

Female 55.48 + 12.5
Age

19-31 55.08 + 11.4

3244 54.03 + 12.2

45-57 57.15 + 12.6

58-70 52.22 + 15.06

71-83 51.50 + 13.22

Factors Associated with Virological

Suppression of Dolutegravir Based Regimen
In the
was illustrated that adherence, pre-dolutegravir based

bivariate logistic regression analysis, it

Previous Regimen N % Variables Pre-Dolutegravir Post-Dolutegravir
Based Regimen Based Regimen
TDF-3TC-EFV 175 50.1
AZT-3TC-NVP 67 19.2 N % N %
TDF-3TC-NVP 53 15.2
Adherence N (349) N (349)

AZT-3 TC-EFV 46 13.2
Others* 8 2.3 Poor 68 17.5 66 18.9
c ] N « Fair 70 18.0 65 18.6

urrent regimen ° Good 211 542 218 625
TDF-3TC-DTG 349 100
Co-morbidity Viral load
None 312 89.4 Suppressed 284 814 321 92
Yes 37 10.6 Not suppressed | 65 18.6 28 8
Opportunistic infections 13 % Mean SD Mean SD
Tuberculosis ! >38 Weigh 5247 | £122kg | 5529 | £123k
Meningitis 2 I5.4 eight : Tese : el
Others** 4 30.8
Non-Ol co-morbidity 24 % . . .. .

) regimen viral load, WHO clinical stage, educational status,
Hypertension 14 58.3 ) ) o
Diabetes 7 292 marital status, and duration of ART were significantly
Others*+* 3 12.5 associated with virological suppression (Table 5).

. - .
Concurrent medications with DTG N (37) A cutoff point of. p V.alue 0.2 was used jco .select varlat.)les
for the multivariable binary logistic regression.
Isoniazid 7 189 Consequently, the multivariable binary logistic regression
Hydrochlorothiazide 8 21.6 X X
o analysis revealed that adherence and duration of ART were
Nifedipine 4 10.8 o ] ] ) )
Metformin 4 10.8 found to be significantly associated with virological sup-
Insulin 3 8.1 pression. The odds of having virological suppression were
Othersio I 29.8 six times (AOR=6.2, 95% CI: 1.93, 20.11, P= 0.002)

higher among participants with good adherence than
those with poor adherence. With regard to the overall
duration of ART, the odds of having virologic suppression
were about one time (AOR=1.02, 95% CI: 1.01, 1.04,
P=0.001) higher for a year increase in duration of ART
(Table 5)Table4.

Discussion

This study attempted to elucidate the virological suppres-
sion and associated factors of dolutegravir based regimen
among HIV patients attending Debre Markos referral hos-
pital. The virological suppression and factors associated
with the virological suppression of dolutegravir based
regimen were identified using the viral load level. It
was found that 321 [(92%), (95% CI 89.1-94.8)] of the
participants maintained viral suppression. This percentage
of viral suppression was in line with the study done in
Uganda which showed a high virologic suppression with
94% of patients maintaining virologic suppression.'® Since
there is limited evidence in resource limited settings, it is
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Table 5 Factors Associated with Virological Suppression of Dolutegravir Based Regimen at DRH 2020

Independent Variables Viral Load COR(CI) P-value AOR(CI) P-value

Adherence Suppressed Not suppressed 0.001 0.009
Poor 51 15 | |
Fair 58 7 2.44 (0.92,6.45) 0.073 2.0(0.63, 6.27) 0.237
Good 212 6 10.39(3.84,28.11) 0.001 6.2 (1.93, 20.11) 0.002

Pre-DTG viral load
Not Suppressed 56 9 0.44(0.19,1.04) 0.061 0.85(0.28,2.59) 0.768
Suppressed 265 19 | |

WHO stage
Tl 263 14 4.53 (2.05, 10.01) 0.001 2.08 (0.75,5.73) 0.159
T2 58 14 | |

Educational status 0.072 0.763
No formal education 59 I 0.38 (0.13,1.17) 0.091 0.83 (0.21,3.27) 0.786
Primary education 104 5 1.49 (0.42, 5.32) 0.543 1.50 (0.33,6.88) 0.599
Secondary education 88 0.90 (0.27, 2.95) 0.859 1.48(0.35,6.28) 0.592
Diploma and above 70 5 | |

Marital status 0.013 0.071
Single 57 0.68(0.20,2.26) 0.528 1.13 (0.25,5.16) 0.876
Married 150 5 2.50 (0.70, 8.95) 0.159 1.90 (0.43,8.42) 0.397
Divorced 54 I 0.41 (0.13,1.25) 0.118 0.35(0.08,1.51) 0.159
Widowed 60 5 | |

Duration of ART regimen 1.03(1.02,1.05) 0.001 1.02(1.01,1.04) 0.001

difficult to compare the result with other studies. This
study revealed that there is a better virological suppression
after the initiation of dolutegravir based regimen than pre-
dolutegravir based regimen initiation (Z scores = —4.825;
p-value <0.001), with a small effect size (r =0.18). This
result indicated that dolutegravir based regimen main-
tained high virological suppression but the magnitude of
this difference was small. This might be due to the fact
that the current study participants were treatment-
experienced. Previously, 81.4% of them were virologically
suppressed and in this case, the magnitude of treatment
differences may not weigh more than the previous regi-
men, which causes a small effect size.

After the initiation of dolutegravir based regimen sig-
nificant weight gain was reported, ie, 55 Kg post-DTG
compared to 52 Kg in the pre-DTG regimen (p = 0.001).
Substantial weight gain was reported in studies done in
Africa such as NAMSAL, and ADVANCE trials.'”* The
same results were reported from previous studies.'”?'%
On the contrary, some studies reported comparable weight
gain®* and no significant difference in the rate of weight
gain with dolutegravir based regimen.?

The proportion of patients with hypertension and dia-
betes post-dolutegravir based regimen did not significantly
differ from the pre-dolutegravir based regimen. This may
be due to the short duration of follow-up post-DTG regi-
men. Those diseases which are associated with weight
gain may take a long period until they are evident in
patients, but one year follow-up is not sufficient to show
disorders such as hypertension and diabetes thus, these
results suggest that follow-up of these participants is cri-
tical and needs further investigation. Though weight gain
after starting antiretroviral treatment is common and ben-
eficial to HIV patients, substantial weight gain may
increase the risk of adverse birth outcomes, diabetes, car-
diovascular disease, and some cancers.’®?’

In this study, the virological suppression was about six
times higher among participants with good adherence as
compared to participants with poor adherence. This result

2829 and a Kenyan study>’

is in line with Ethiopian studies
done on other ART regimens where good adherence was
a significant predictor of viral load suppression. This asso-
ciation was also reported by other similar studies.®'*** This

could lend weight to the concept that poor adherence is
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associated with virological non-suppression or good adher-
ence is associated with virological suppression. This could
be due to the fact that, as the drug concentration decreases
in the body fluids, HIV replication might not be sup-
pressed, which in turn leads to an increase in viral load.?®

Another predictor of viral load suppression found by
this study was duration of ART regimen. This result is in
harmony with previous research works which found
improved virological suppression with time on ART.**™*
These findings can be explained by the evidence from
clinical practice, which suggested prolonged ART can
reduce viral load below the limit of detection for a long-
term period.>®

Limitation of the Study

The limitation of this study was that secondary data (data
abstracted from medical charts) were used to measure the
virological suppression and important variables might have
been missed such as CD4 count, clinical stage, and treatment
stage. It would be better if a prospective cohort study could
be conducted in the future, and also this study is not general-
izable to treatment-naive patients, and treatment interrup-
tions and loss to follow-up were not included.

Conclusion
This study identified that, dolutegravir based regimen
maintains  virologic suppression among treatment-

experienced HIV patients. Moreover, good ART adherence
and duration of ART were significantly associated with
viral suppression.

Practical Implications

Increasing the level of virological suppression is the pre-
liminary step toward improving HIV patients’ health con-
ditions. Dolutegravir based regimen maintains virologic
suppression but the weight gain after its use needs further
research to check whether it is beneficial or harmful. The
limitation behind this study is that it is not possible to
generalize the findings to treatment-naive participants.
Therefore, future research shall be conducted on treat-
ment-naive HIV patients on dolutegravir based regimen.
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