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Background: Introduction and expansion of antiretroviral therapy (ART) have turned the tide of HIV pandemic, thus helping people
living with HIV (PLHIV) achieve viral suppression. This success may need to be complemented by intensified adherence counseling
(IAC) to improve adherence to treatment. However, some PLHIV still face higher than acceptable viral loads despite being on
treatment.

Purpose: We investigated the factors associated with the failure to suppress HIV viral load after three months of IAC sessions.
Patients and Methods: This cross-sectional study analyzed secondary data from PLHIV-attended care and treatment clinics in
Mwanza between January 2018 and December 2019 who had unsuppressed VL after being on ART for at least six months. We
identified PLHIV in first-line ART with viral load evaluation before receiving IAC and had viral load results done at 90 days after IAC.
We conducted descriptive statistics to examine the magnitude of viral suppression. Wilcoxon signed-rank test used to compare the
median viral load before and after IAC sessions, and logistic regressions predicted the factors associated with failure.

Results: This study included 212 subjects. After intervention, most participants 85.9% (182) had significantly improved adherence
compared to baseline. More than half 75.5% (160) of the participants had viral suppression after the intervention. Participants aged 18—
25 years (AOR = 5.6, 95% CI, 1.1-29.6), unstable client during ART initiation (AOR = 0.3, 95% CI, 0.13-0.62), and poor adherence
to ART (AOR =4, 95% CI, 1.3-12.3) remained the main predictors of virological failure after IAC intervention.

Conclusion: Even though virological suppression is influenced by ART adherence, the findings in this study have shown co-existence
of other factors to be addressed. Unstable during ART initiation is a new factor identified in this study.
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Introduction

Since its discovery, antiretroviral therapy (ART) has saved the lives of many people infected with the human immuno-
deficiency virus."? Prior to the introduction of ART, many people living with HIV (PLHIV) died of HIV-related
complications.” ARTs have reduced the mortality of PLHIV from 1.95 to 0.95 million deaths.* ART suppresses the
viral load and boosts the immunity of the infected individual. The effects of ART are optimized by reasonable
accessibility and availability of ART in health facilities.™® The approach to ensure good coverage in most countries
ART is either donor or government-funded and made available. Even though the availability and accessibility of ART
have increased recently, some patients do not attain adequate virological suppression on receipt of their first-line ART
globally.” Studies have reported several factors to be associated with non-suppressed viral loads. In South Africa,
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factors like age of less than 15 years during ART initiation, and being male were reported to be associated with
virological failure.'® Male sex, alcoholism, and smoking were reported to be associated with virological failure in
Morocco."' Low CD4 cell count, social isolation, and high stigma were shown to be significantly associated with
virological failure in Vietnam.'? In addition, adult patients were reported to have high risk of virological failure in
Ethiopia and poor adherence to ART was reported to have significant association with virological failure in Kenya.'>'*

About 20% of PLHIV in Haiti switched to second-line regimens after failed first-line regimens.'” Studies in the Lake
Zone of Tanzania revealed that approximately 12.18% of PLHIV had virological failure despite being in ART for at least
six months.'>'® Poor adherence to the treatment plan mainly causes virological failure, and adherence intervention is
highly recommended.'”'® Effort is made in different countries to reach the UNAIDS target which states that by 2030
95% of PLHIV will know their HIV status, 95% of people diagnosed with HIV will receive ART and 95% of PLHIV
taking ART will achieve viral suppression.'

As per the national guidelines in Tanzania, adopted by the World Health Organization (WHO), patients with a viral
load of more than or equal to 1000 HIV copies per mL of blood after being on ART for at least six months are suspected
to have virological suppression failure, and therefore they are enrolled into intensified adherence counseling (IAC)
sessions.”’ TAC includes a series of adherence counseling sessions offered once every month for three consecutive
months, and this intervention maximizes the patients’ commitment to treatment schedules.”® The guidelines affirm that
viral load suppression could be achieved after three months of treatment. In addition, the intervention is expected to
reduce the number of PLHIV to be switched to the second line, which is very expensive and with many side effects. Even
though the ARTs are government or donor-funded, second-line ART is costly, and avoiding switching patients to
the second line saves much money. In cases, this intervention demonstrates a failure in improving adherence and
virological suppression, switching patients to the second line remains the only option to save the patient.?! The
prevalence of switching patients from first-line to second-line ART is 3.1% by three years after the initiation of ART
globally.?* In Tanzania, the incidence rate of switching patients from first-line to second-line is 1.7/100 person-years.>
Switching of PLHIV from first line to second line was more higher before the introduction of IAC intervention not only
in Uganda but also in Tanzania.** The prevalence of viral load suppression failure was 62.2%> in Tanzania and in
Uganda.

Despite increased awareness of PLHIV with virological failure after IAC sessions, associated factors are not well
studied in Tanzania. Therefore, this study investigated the factors associated with virological failure following three
months of IAC to PLHIV.

Materials and Methods
Design and Settings

A multicenter retrospective cross-sectional study was conducted at two centers offering care and treatment clinics (CTCs)
in Mwanza city. These centers were Bugando Medical Centre (BMC) and the Sekou-Toure Regional Referral Hospital.
BMC is a teaching hospital and the main zonal and referral hospital in Tanzania serving eight regions with a population
of over 13 million people.”® Sekou Toure is a regional referral hospital of Mwanza city serving about 4 million people.?’
Both hospitals have high-load CTCs clients, serving as referral centers from other CTCs in the Lake Zone. Out of
1.6 million PLHIV on ART in Tanzania, 10,000 of them are registered and attend CTCs at BMC.'® More than 9600
PLHIV are attended at the Sekou-Toure Regional Referral Hospital in a year with an average of 40 clients attending
a day.”®

Population

The study included PLHIV on first-line ART who were suspected to have virological failure between January, 2018 and
December, 2019. According to Tanzania National guideline for management of HIV and AIDs (2019) patients is
suspected to have virological failure whenever a patient has been on ART for at least six months and has viral load of
more than 1000 copies/mL of blood. Viral suppression according to the WHO consolidated guidelines on the use of
antiretroviral drug for treatment and preventing HIV infection recommendation for a public health approach is defined as
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a VL of less than 1000 copies/mL and undetectable viral load is defined as VL of less than 50 copies/mL of blood.*’ We
excluded clients whose records missed IAC information, adherence assessment post counseling, and the three months
HIV RNA viral load testing post counseling. Out of 267 PLHIVs suspected to have a virological failure, only 212 met the
inclusion criteria of this study. Fifty-five (55) subjects were excluded due to missing key information.

Sample Size
The Estimated Sample Size Was Calculated Using Kish-Leslie Formula (1965)

. z2p (100 — p)
B e2

The assumed prevalence (P) of virological failure as from previous study on HIV for adults aged 15 to 49 years 14.7%
Z =1.96, value of standard normal distribution at 95% confidence level and the accepted marginal of error of € = 5%. We

assumed the minimum sample of 212.

Procedures and Measurements

Data of illegible participants in this study were extracted from CTC card number two (CTC-2) and the high viral load
adherence assessment form using a checklist adopted and modified to suit the local setting.*® The patient adherence
profile was extracted from the high viral load assessment form and was assessed using Bugando Medical Centre
adherence tool whereby adherence of 95% and above was considered as good adherence using pill count.*’ According
to this tool adherence of 95% and above means no missing or missing less than 2 pills during a prescribed time. The
opposite of 95% is applicable for poor adherence. Participants’ PCR HIV RNA viral load after three months of IAC was
also recorded from CTC-2. Additionally, age, gender, education, and drug regimen were also recorded from CTC-2. The
researchers investigated to see how these independent variables interact with the dependent variables which were
accepted for adherence and viral suppression.

Data were extracted from the patient medical records into an excel spreadsheet and then transferred to STATA
version 15 for analysis. We used the Shapiro—Wilk normality test to assess the distribution of continuous variables. We
summarized continuous variables as means (X) and standard deviation (SD). Categorical variables were summarized
using frequencies and percentages. The ART duration among the participants was analyzed to see its effect on
adherence and virological suppression. Median years of participants being on ART were calculated to divide them
into short use and long use. We compared proportions using the chi-square test and a p-value of less than 0.05 was
considered significant at a 95% confidence interval. We also used the Wilcoxon signed-rank test to compare the median
viral load before and after IAC. Univariate logistic regression was used to determine the association between
independent and dependent variables. Variables were included in the multivariate model if they had a p < 0.2 in
univariate logistic regression analysis. Then, multivariate logistic regression was used to establish the factors
associated with the viral load suppression failure after the IAC. According to the guidelines by the Tanzania
National AIDS Control Program, we considered patients to have virological failure if they did not achieve a viral
load of <1000 HIV copies/mL of blood following three months of IAC.?

Ethical Considerations and Participant Consent
This study complies with the Declaration of Helsinki.

The ethical clearance was obtained from the joint Catholic University of Health and Allied Sciences (Bugando
Medical Centre Ethics and Review Committee (CREC/410/2019)). Since it is a retrospective study, we received
permission to access the patient’s records from Bugando Medical Centre (Ref: AB.317/440/Part. M/) and Sekou
Toure regional referral hospital (Ref: FA. 137/264/01/G/32). We used the patient’s special codes instead of the
patient’s name for confidentiality purposes. We received a waiver for the patient’s consent as we used secondary
data.
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Results

Participant’s Demographics and Clinical Characteristics

A total of 212 PLHIVs participated in this study. The mean age and standard deviation (X #+ SD) of these participants
were 43.2 + 11.8 years. Out of 212 participants, 63.2%'® were female, 38.2% (81) were married, 3.8% (8) were
separated, 43.4% (92) were in stage 3 as per WHO clinical staging of HIV, and 50% (106) were underweight (Table 1).

Antiretral Viral Adherence and Median Viral Load Before and After IAC
Before IAC, only 66.5% (141) participants had good adherence of 95% and above using pill count. After IAC, we observed
a significant increase in participants who achieved good adherence 85.9% (182) with a p-value of 0.001 using the same scale.

Viral load data normality check was performed using swilk test (p-value=0.001) and therefore median was opted for further

analysis. We also observed a significant decrease in median viral load after IAC using the Wilcoxon signed-rank test.

Table | Participants’ Demographic and Clinical Characteristics (N = 212)

Variable Number/Mean | Proportion (%) /SD
Sex
Female 134 63.2
Male 78 36.8
Mean age t SD 43.2 11.8
Age Group in years
18-25 22 10.3
26-35 23 10.9
3645 80 377
46-55 58 274
56-70 29 13.7
Marital Status
Divorced 31 14.6
Married 8l 382
Separated 8 38
Single 54 25.5
Widowed 38 17.9
BMI
Underweight 106 50.0
Normal weight 87 41.0
Overweight 14 6.6
Obese 5 24
WHO-Staging
Stage | 32 15.1
Stage 2 52 24.5
Stage 3 92 434
Stage 4 36 17.0
CTCs
Bugando Medical Centre 112 52.8
Sekou-Toure Regional Referral Hospital 100 472
These are the Districts Represented
Nyamagana 11 524
llemela 78 36.8
Other Districts 23 10.8

Abbreviations: SD, Standard deviation; CTCs, Care and Treatment Clinics.

1888

https:

Dove!

Infection and Drug Resistance 2023:16


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

Dove

Mundamshimu et al

Table 2 ARTs Adherence and Virological Status Before and After IAC (N = 212)

Variable Before IAC After IAC Chi-Square | P-value
Number (n) Proportion (%) | Number (n) | Proportion (%)
ARTs Adherence Good (295%) 141 66.5 182 85.9
Poor (<95%) 71 335 30 14.1 29.25 0.001
Median (M) Viral Load M(IQR) M(IQR)
12,473.5 (3935.5-57,267.5) 0 (0-645.5) 0.001

Abbreviations: |IAC, Intensified adherence counselling; IQR, Interquartile range.

Table 3 Prevalence of Virological Suppression After IAC (N = 212)

Variable

Viral Load After IAC

Proportion (%)

Virological Status

Number (n)
TND (<50 copies/mL) 131 61.8
Suppressed Viral load (50<1000 copies/mL) 29 13.7
Unsuppressed (Viral load 21000 copies/ mL) 52 24.5

Abbreviations: IAC, Intensified adherence counselling; TND, Test not detected.

However, with this significant reduction in the median viral load but some of the participants 24.5% (52), their viral load

reduced but did not reach viral suppression and were confirmed to have virological failure after IAC (Table 2 and Table 3).

Factors Associated with ART Adherence Before and After IAC

In univariate analysis factors like being single, age group, ART duration, and use of local medicine qualified to be

subjected to multivariate analysis. Being single shown to have significant contribution to ART adherence before the

intervention. After IAC factors such as being divorced, being single, being on ART for more than 11 years, using local

medicine, and living in Nyamagana had p-value of less than 0.2 in univariate analysis qualifying to be subjected to

multivariate analysis. Being single remained the only factor that significantly associate with adherence before and after

IAC in the univariate and multivariate analysis.(See Table 4).

Table 4 Factors Associated with Adherence Before and After Intensified Adherence Counselling (N = 212)

Variable Participants Achieved Adherence
Before Intensified Adherence Counselling After Intensified Adherence Counselling
Univariate p-value | Multivariate | p-value | Univariate p-value | Multivariate | p-value
OR [95% CI] OR [95 CI] OR [95% ClI] OR [95 CI]
Gender
Male 0.6 (0.3 I.1) 0.077 0.5 (0.2 1.2) 0.109 0.7 (0.3 1.3) 0.234
Female 1.0 1.0 1.0
Marital status
Divorced 2.5 (0.9 6.8) 0.067 27 (1.0 7.6) 0.055 10.6 (1.4 82.5) | 0.024 22 (0.7 6.5) 0.160
Married 22 (0.7 7.0) 0.19 24(0.782) 0.147 7.1 (0.8 64.5) 0.081 23(0.777) 0.187
Separated 1.8(0311.0) | 0536 24 (04 16.0) | 036l - - 23 (0.3 15.6) | 0385
Single 5.7 (2.1 16.0) 0.001 7.9 (2.525.0) | 0.001 4.6 (0.5 40.1) 0.165 6.8 (2.1 22.2) | 0.00I
Widow 1.0 1.0 1.0 1.0
(Continued)
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Table 4 (Continued).

Variable Participants Achieved Adherence
Before Intensified Adherence Counselling After Intensified Adherence Counselling
Univariate p-value | Multivariate | p-value | Univariate p-value | Multivariate | p-value
OR [95% CI] OR [95 CI] OR [95% CI] OR [95 CI]
Age Groups
18-25 1.0 (0.4 2.7) 0.97 0.3 (0.1 I.1) 0.071 0.2 (0.0 1.7) 0.139 0.3 (0.1 1.0) 0.051
26-35 0.8 (0.3 2.1) 0.584 0.7 (0.2 1.9) 0.437 0.9 (0.3 3.2) 0.869 0.7 (0.2 22) 0.567
3645 0.6 (0.3 1.2) 0.124 0.6 (0.3 1.2) 0.13 0.6 (0.2 1.6) 0.300 0.6 (0.3 1.2) 0.146
46-55 1.0 1.0 1.0
56-70 0.5 (0.2 1.2) 0.118 0.5 (0.2 1.5) 0.231 0.7 (0.2 2.4) 0.549 0.5 (0.2 1.5) 0.207
ART Duration
<II Years 1.0 1.0 1.0
2| 1| Years 1.5 (0.8 2.7) 0.16 1.4 (0.8 2.7) 0.221 27 (1.2 63) 0.019 1.5 (0.8 2.7) 0.231
Disclosure
Yes 1.5 (0.4 4.7) 0.539 - - 12 (035.9) 0.797
No 1.0 1.0
Unsafe sex
Yes 1.1 (0.5 2.3) 0816 - - 1.5 (0.6 3.9) 0.363
No 1.0 1.0
Use of Local Medicine
Yes 0.3 (0.1 1.4) 0.134 0.3 (0.0 1.4) 0.119 2.6 (0.8 9.1) 0.121 0.3 (0.1 1.4) 0.112
No 1.0 1.0 1.0
Residency
Nyamagana 12 (0.8 1.9) 0.338 - - 1.5 (0.9 2.7) 0.117 1.1 (0.7 1.7) 0.793
llemela 1.0 1.0 1.0

Factors Associated with Virological Failure Following Three Months of Intensified

Adherence Counseling
During univariate logistic regression analysis, we discovered that being single (OR = 3.6 95% CI = 1.6-7.8), young (18—
25 years) (OR = 7.9, 95% CI = 2.6-23.8), not disclosing the HIV status (OR = 3.3, 95% CI = 1.1-10.9) and being
unstable (OR = 2.5, 95% CI = 2.3-4.7) during the start of ART were significantly associated with virological failure after
IAC. All variables that had a p-value of less than 0.2 were subjected to multivariate logistic regression analysis.

In this regression analysis factors such as young age (AOR = 5.6, 95% CI = 1.1-29.6), poor adherence to ART after
IAC (AOR =4, 95% CI = 1.3-12.3), and unstable when starting ART (AOR = 0.3, 95% CI = 0.13-0.62) were associated
with virological failure post-IAC (Table 5).

Discussion

This study has demonstrated promising results of improving ART adherence to PLHIV suspected to have virological
failure while on first line ART. The findings from this study show that 85.9% and 75.5% PLHIV achieved more than 95%
adherence and virological suppression respectively following IAC. Youngness and poor medication adherence increase
the risk of virological failure after 3-months of intensification.

The improvement in adherence to medication observed in this study was probably because during the adherence
counseling sessions, barriers like not disclosing information to partners, alcohol use, and herbal medicines were identified
by the nurse counselors and discussed with the clients. The nurse counselors advised them to use mobile phone
reminders, identifying a supporting person and peer clubs and these might have contributed to the improvement in
medication adherence. Barriers for non-improved medication adherence reported being missing some counseling
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Table 5 Factors Associated with Virological Failure After Intensified Adherence Counselling (N = 212)

Variables Viral Load Suppression Univariate Multivariate
Success Failure OR [95% CI] | p-value OR [95 CI] p-value
n (%) n (%)
Gender
Male 55 (70.5) 23 (29.5) 1.0
Female 105 (78.4) 29 (21.6) 0.7 (0.4-1.3) 0.202 0.8 (0.3-2.1) 0.684
Marital Status
Divorced 25 (80.7) 6 (19.4) 0.8 (0.3-2.5) 0.8 (I.1-3.1) 0.792
Married 67 (82.7) 14 (17.3) 1.0
Separated 7 (87.5) 1 (12.5) 0.7 (0.9-6.0) 0.732 0.7 (0.1-8.7) 0.766
Single 31 (574) 23 (42.6) 3.6 (1.6-7.8) <0.002 2.2 (0.5-94) 0.277
Widow 30 (79.0) 8 (21.0) 1.3 (0.48-3.36) 0.622 2.6 (0.57-11.72) 0.221
Age group, in years
18-25 9 (40.9) 13 (59.1) 7.9 (2.6-23.8) <0.001 6.0 (1.1-29.6) <0.043
26-35 16 (69.6) 7 (30.4) 2.4 (0.8-74) 0.135 2.1 (0.5-8.7) 0.312
3645 60 (75.0) 20 (25.0) 1.8 (0.8 4.3) 0.181 1.7 (0.64.7) 0.338
46-55 49 (84.5) 9 15 (52) 1.0
56-70 26 (89.7) 3 (10.34) 0.6 (0.2-2.5) 0.512 0.37 (0.1-1.7) 0.201
Disclosure
Yes 154 (77.0) 46 (23.0) 1.0
No 6 (50.0) 6 (50.0) 3.3 (1.1-10.9) <0.044 1.4 (0.3-7.1) 0.609
Unsafe Sex
Yes 31 (83.8) 6 (16.2) 0.5 (0.2-1.4) 0.202 0.4 (0.1-1.2) 0.107
No 129 (73.7) 46 (26.3) 1.0
Use of alcohol
Yes 9 (90.0) I (10.0) 0.3 (0.1-2.7) 0.297 0.2 (0.1-2.5) 0.229
No I51 (74.8) 51 (25.2) 1.0
Adherence after IAC
Good adherence 140 (87.5) 20 (12.5) 1.0
Poor Adherence 42 (80.8) 10 (19.2) 1.7 (0.7-3.8) 0.230 4.1 (1.3-12.5) 0.014
WHO-Clinical Stage
Stage | 21 (13.1) I (21.2) 1.0
Stage 2 42 (26.3) 10 (19.2) 0.5 (0.1-1.2) 0.124 0.3 (0.1-1.1) 0.053
Stage 3 69 (43.1) 23 (44.2) 0.6 (0.3-1.5) 0.308 0.6 (0.2-1.7) 0.304
Stage 4 28 (17.5) 8 (15.4) 0.5 (0.2-1.6) 0.732 0.4 (0.1-1.4) 0.150
Client Categories Upon starting ART
Stable 60 (37.5) 31 (59.6) 1.0
Unstable 100 (62.5) 21 (40.4) 2.5 (2.34.7) <0.006 0.2 (0.1-0.6) 0.002
ART Duration
<l Years 81 (50.6) 24 (46.2) 1.0
79 (49.4) 28 (53.9) 0.8 (0.4-1.6) 0.576 -

scheduled clinic visits in the past six months.

Notes: Disclosure of HIV status to sexual partner and none sexual partner. Unsafe sex participating in a sexual partnership without condom for the past
30 days. Use of alcohol use of 5 bottle of alcoholic drink or more in past 30 days. Stable client are clients who are on ART for at least six months and have
no adverse drug reactions that require regular monitoring, no current illness have good understanding of lifelong adherence of 95% and kept clinic visit
appointment for the past six months with undetectable viral load of less than 50 copies/ mL. Unstable client are clients who are on ART for at least six
months and have an active opportunistic infection (including TB) or uncontrolled co-morbidities in the past six-month, Poor or questionable adherence to
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sessions, poor quality of counseling, and lack of remainder. In addition, another study by Lee et al*? reported chaotic
home situations and busy work schedules as the main barriers for most clients not achieving medication adherence.>* Pill
burden and forgetfulness among clients were the barriers for not achieving optimal medication adherence.’ In China,
clients report poor medication adherence due to forgetting, being away from home, being busy, and feeling worse after
taking drugs.®* Poor adherence to medication can cause treatment failure and even drug resistance® These findings were
similar to what we observed in this study barriers like not disclosing information to partners, alcohol use, and herbal
medicines as the main reasons for not adhering to medications.

In this study, we recorded the viral load before and after IAC. Unfortunately, 24.5% of the participants did not achieve
viral suppression after the intervention. There was an increased risk of virological failure after IAC among single compared
to those married, separated, or divorced. Single individuals have no support from partners who can remind them. This finding
was different from studies done in Kombolcha town and South Wollo Zone Ethiopia, where they reported that being divorced
or separated had increased risk of virological failure.>*>” The possible reason for this discrepancy is that in their study, single
was kept constant during analysis. Again, we found that a unit decrease in age increases the risk of virological failure after
IAC among PLHIV, while a unit increase in age decreases the risk. Being young was significantly associated with virological
failure after IAC sessions 7.9 times more odds. Similar findings from studies conducted in Ethiopia and Rwanda.*®** The
risk is higher at a young age since young individuals have difficulty achieving accepted medication adherence.

Not achieving acceptable adherence of 95% and above, being unstable during admission to treatment had increased
risk and was significantly associated with virological failure compared to their counterparts. This finding is consistent
with findings reported by Lailulo et al.* In addition to peer-to-peer counselling, peer club or support groups, disclosure
of HIV status, and ART mobile phone reminders by SMS reported in the previous studies, IAC could also be used as an
alternative to improving ART adherence.

Furthermore, 66.5% of participants who had good adherence before IAC but suspected to have virological failure
68.8% suppressed their viral load and 59.6% retained their viral load of more than or equal to 1000 copies/mL even after
the intervention. This could be contributed to the reason that IAC is a client centered intervention and aims to optimize
client adherence to all guidelines including ART use probably those who suppressed virologic ally may be benefited from
this. Those who failed virologic ally regardless of their good adherence may be due to drug resistance or may necessitate
the use of other tools in assessing adherence apart from pill count. Study has reported several factors apart from
adherence to be associated with virological failure. In the study conducted in Ethiopia revealed that participant who
experience drug toxicity has high risk of virological failure.*' A study in children and adolescents discovered mismatch
between pill count and viral load suppression.42

In this study, we used pill count to assess medication adherence as these patients’ received ART during their CTC
visit. The strength of this measure is that it is more objective than self-report adherence. However, due to retrospective
nature of the study, small sample size, involving subjects from a single region, and exclusion of participants with missing
key information limit generalizability of the findings.

Conclusion

Despite the fact that virological suppression is influenced by ART adherence, the findings in this study have shown
existence of other factors including young age being unstable during ART initiation. Unstable during ART initiation is
a new factor that has never being reported.
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