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ABSTRACT 
 

Background: The 2019 National AIDS Indicator and Impact Survey (NAIIS) report showed that the 
prevalence of HIV in North East Nigeria is 1.1%. Despite the increasing number of patients on ART 
in Nigeria, there is inadequate information about clients with virologic failure and its different 
determinants among PLHIVs enrolled into care in resource-limited and security challenged settings 
like Borno state.  
Objectives: To evaluate the suppression rate and the associated factors for non-suppression of 
Viral Load (VL) at a HIV/AIDS comprehensive service delivery site in Borno State. 
Methods: A case study conducted using routinely received Viral Load (VL) test results in Umaru 
Shehu Ultra-Modern Hospital, Borno State. Six (6) VL data from 402 patients on HIV anti-retroviral 
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therapy (ART). Data collected using standard tools and Lafiya Information Management System 
(LAMIS) used for data extraction and STATA 14 used for analysis. Logistic regression was 
employed to identify various factors associated with viral Load non-suppression (virologic failure) in 
the selected facility in the State. 
Results: From the 402 patients; 279 (69.40%) were females while the remaining 123(30.60%) 
were males. Overall virologic failure/non-suppression rate was 16.33%. 19.2% of the patients age 
25-29 were virally unsuppressed. The odds of virologic failure decreased with age, with children 
aged 5-9 years (OR= 1.97, 95%CI = 0.02-169.913) and adults (OR= 3.33, 95%CI = 0.064-171.66) 
registering the highest odds. Last clinical stage (OR= 1.54, 95%CI = 0.499-4.76) and Body mass 
Index (OR= 1.4, 95%CI = 0.5-4.33) increased the odds of virologic failure.  
Conclusions: Demographic, economic and clinical data study increased the odds of virologic 
failure. Second line and third line ART regimens were protective against virologic failure. The study 
recommends close monitoring and regular follow up on patients by the case managers/care 
givers/treatment supporter and intensified patients' adherence support for repeat testers after 
suspected failure of the drug. 
 

 
Keywords: Antiretroviral; HIV; suppression; viral load. 
  

1. INTRODUCTION 
 
Antiretroviral therapy (ART) has changed the 
natural history of HIV infection [1]. By the end of 
2015 about 36.7 million individuals were living 
with HIV globally and 25.8 million of these were 
living in sub-Saharan Africa (SSA) [2,3]. By June 
2016, ART coverage had increased to 46% 
globally and 54% in SSA [2]. 
 
Access to antiretroviral therapy (ART) has 
continued to improve in recent years, however 
there is still concern that not all patients that 
need ART will have access to it due to the rising 
number of infected HIV patients. Thus, to sustain 
the success recorded in ART availability to 
patients and limit development of treatment 
failure, WHO in July 2013 recommended viral 
load testing as the approved monitoring 
approach to diagnose treatment failure [4,5]. 
Monitoring viral suppression among patients 
enrolled on ART is important for timely detection 
of treatment failures, identification of patients in 
need of more intensive adherence support and 
minimizes development of drug resistance and 
unnecessary switch to expensive and limited 
ART regimen options [6,7]. 
 
Previous studies have highlighted several factors 
that may be associated with viral suppression. 
Patients with WHO clinical staging 4 are more 
likely to be virally non-suppressed while those 
whose health status is evaluated by physicians 
on each clinic visit are less likely to experience 
virologic failure [8]. Children and adolescents on 
ART are more likely to have high viral loads [9]. 
Suboptimal adherence, poor tolerability, and drug 
and food interactions, CD4 cell count, treatment 

history and drug-resistance (primary or 
transmitted) have also been associated with 
virologic failure. Suboptimal adherence and drug 
intolerance are the major cause of regimen 
discontinuations and virologic failure [10,11,12]. 
Virologic failure may also be caused by patient-
related factors such as co-morbidities, 
incomplete medication adherence, missed clinic 
appointment and interruption of or intermittent 
access to ART, and ARV regimen related factors 
such as drug adverse effects, suboptimal 
pharmacokinetics, suboptimal HIV anti-retroviral 
agent and food requirements, amongst other 
factors [13]. 
 
ART initiation reduces HIV replication in 
peripheral blood [14-18] suppresses plasma HIV 
viral loads (VL) to unquantifiable levels within 4-6 
months [19,20], reduces morbidity and mortality, 
with resultant improvement in survival [1,5]. If 
adequate viral suppression is not achieved, 
therapy is failing and may require switching to a 
second line ART regimen [21,22] which may be 
both expensive and toxic. 
 

HIV RNA virological monitoring is the gold 
standard for measuring ART progress [23-29]. 
Although HIV viral suppression requires good 
ART adherence in excess of 95% [30], 
suboptimal viral suppression due to poor 
adherence has undermined HIV care in SSA 
since introduction of free ART programmes in 
2004-2005. Many other factors are independently 
associated with failure to achieve optimal HIV 
viral suppression [28]. Knowledge of such 
predictors will enable clinicians forecast ART 
outcomes and design interventions to prevent 
virologic failure and meet the UNAIDS 90- 90-90 
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treatment targets. Diagnosis of virologic failure 
based on a single plasma VL measurement of > 
1000 copies/ml or two successive VL 
measurements above 400 copies/ml, at any time 
after 6 months on ART, (conventional VL), has 
led to unnecessary switching from first to second 
line ART regimen which is costly and almost 
currently the last available treatment option in 
most SSA countries [31]. If patients with 
detectable VL after 6 months on ART receive 
further intensified ART adherence counselling 
and continue first-line ART for another 6 months, 
only those whose VL remains >1000 copies/ml 
(true or pragmatic virological failure) are then 
switched to second-line ART. 
 

The 2019 NAIIS report showed that the 
prevalence of HIV in North East Nigeria is 1.1%. 
Despite the increasing number of patients on 
ART in Nigeria, there is inadequate information 
about virally unsuppressed clients and its 
different determinants among PLHIVs enrolled 
into care in resource-limited and security 
challenged settings like Borno state. This study 
evaluated the suppression rate and the 
associated factors for non-suppression at a 
Global Fund (GF) supported site in Borno state. 
 

2. MATERIALS AND METHODS 
 

2.1 Description of Study Area 
 

A case study was conducted in Dikwa, Bama 
(Banki) and Ngala LGAs of Borno State, Nigeria. 
Ngala, Dikwa and Bama LGAs have an 
estimated area of 1,465 km² 1,774 km² and 
4,997 km

2
 respectively. The population of Ngala, 

Dikwa and Bama (Banki) LGAs based on 2006 
census was 237,071 persons, 25,300 persons 
and 269,986 persons respectively. However, the 
population dynamics has changed over time 
attributed to population growth, population 
movement/ displacements as result of 
insurgency and thus population from 2006 
census may not be the current population of the 
mentioned LGAs. The HIV prevalence rate in 
Borno state was pegged at 1.1% (NAIIS, 2019). 
 

2.2 Study Design 
 
A case study was conducted using routinely 
received VL test results in Umaru Shehu Ultra-
Modern Hospital (USUMH), Maiduguri Borno 
State. 
 

2.3 Sampling Frame 
 

Data from January 2019 to June 2019 were 
pulled from patient records through Lafiya 

Management information System (LAMIS) 
software. From the Clients Care Cards, we 
obtained demographic, economic and clinical 
data. 
 

2.4 Sample Size 
 

VL data for 402 patients on ART for 6 months 
was analyzed and used. Variables in the Clients 
Care Cards were compared using chi-square 
test. 
 

2.5 Method of Data Collection 
 
Data were routinely collected on patients’ viral 
loads using standard tools like the viral load 
testing register, ART client care cards in the 
selected 3 IDP camps in Borno State. Data was 
also collected based on patients on 1

st
 line ART 

regiment (generally an association of 2 
nucleosides inhibitors of reverse transcriptase+ 1 
Non-Nucleoside inhibitor of reverse 
transcriptase, 2nd line (2 nucleosides inhibitors of 
reverse transcriptase+ 1 Protease inhibitors), 3

rd
 

line and 4th line regiments. 
 

2.6 Method of Data Analysis 
 
Statistical tests were two-sided and P-value < 
0.5% was considered statistically significant. The 
STATA 14 statistical software was used for all 
analyses. However, logistic regression was 
employed to identify various factors associated 
with viral non-suppression in the selected facility 
in the State. 
 

2.7 Inclusion Criteria 
 

Patients of all ages attending ART clinic were 
screened for HIV. 
 

3. RESULTS 
 
Patients’ characteristics- [Proportion of patients 
with virological non-suppression]. 
 
Table 1 shows the characteristics of the 402 
clients whose viral load data were available for 
analysis. Of the 402, 334 achieved virologic 
suppression, 68 were virally un-suppression. 
 
From the table, Age in groups and Marital status 
significantly affect viral load unsupression. 
However, patients in the age group 25-29 years 
were found to achieve virologic failure. Also, from 
the patients’ marital status, 58.73% of the 
married patients were found to achieve virologic 
failure. 
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Table 2 depict the clinical factor of patients 
whose viral load data were available for analysis. 
Variables such as current regimen, viral load 
type, BMI and clinical stage were considered. Of 
these patients, 39 (15.8%) with viral load greater 

than 1000 copies/ml were presently on TDF-
3TC-EFV. Also, larger proportion 65 (100%) 
were repeaters with low BMI, were in the clinical 
stage1 and 36 (16.4%) with viral load >1000 
copies/ml respectively. 

  

Table 1. Socio-demographic profile of patients and viral load, January 2019 to May 2019  
(n = 402) 

 

Socio demographic variables Viral load (n=402) 
<1000 copies/ml  
n(%)=334 

>1000 copies/ml  
n (%)=68 

Age in groups *** 

0-4 3 (37.50) 5 (62.50) 
5-9 2 (50.0) 2 (50.0) 
10-14 2 (50.0) 2 (50.0) 
15-19 22 (71.43) 4 (28.57) 
20-24 40 (80.0) 10 (20.0) 
25-29 124 (80.76) 30 (19.24)  

30-34 63 (81.82) 8 (18.18) 
35+ 78 (89.74) 8 (10.26) 
Sex 
Male 99 (82.5) 21 (17.5) 
Female 235 (84.84) 42 (15.16) 
Marital Status *** 

Single 260 (93.53) 18 (6.47) 
Married 26 (41.27) 37 (58.73)

  

Widowed 27 (81.82) 6 (18.18) 
Separated/Divorce 3 (100.0) 0 (0.0) 
Educational Qualification 
No Education 60 (58.89) 44 (42.11) 

 

Primary Education 40 (80.0) 10 (20.0) 
Secondary Education 39 (93.0) 3 (7.0) 
Post -Secondary 32 (78.05) 9 (21.95) 

 

 
 

*** Depict the p-value (p=0.05) 
 

Table 2. Clinical factors of patients and viral load, January 2019 to May 2019 (n = 402) 
 

Clinical variables Viral load n=402 
<1000 copies/ml  
n(%)=334 

>1000 copies/ml 
n(%)=68 

Current regimen 
1

st
 Line 

2
nd

 line 
3rd Line 

 
41 (70.69) 
66 (85.71) 
213 (84.52) 

 
17 (29.31) 
11 (14.29) 
39 (15.48) 

Viral load type
***   

Baseline 28 (90.32) 3 (9.68) 
Repeat 
Routine 
Second 
Body mass index

 *** 

Low BMI 
High BMI 

0 (0.9) 
20 (100.0) 
286 (100.0) 
 
0 (0.0) 
3 (75.0) 

65 (100.0) 
0 (0.0) 
0 (0.0) 
 
3 (100.0) 
1 (25.0) 

Clinical stage 
Stage I 187 (83.86) 36 (16.14)  

Stage II 96 (84.21) 18 (15.79) 
Stage III 51 (79.69) 13 (20.31) 
Stage IV 0 (0.0) 1(100.0) 

 

*** Depict the p-value (p<=0.05) 
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Table 3. Factors associated with virologic failure among HIV patients on ART,  
January 2019 to May 2019 

 

Associated factors Odd ratio Std. Err. z p>|z| 95% CI 

Patient’s factors Lower Upper 

Age group       

0-4 1.0000(RC)      

5-9 1.973331 .119048 -0.13 0.898 .0211431 169.913 

10-14 2.107243 1.353545 -3.51 0.037 .0301823 21.5902 

15-19 2.2230651 .3148782 -1.06 0.288 .0140242 3.548019 

20-24 2.2807102 .2807615 -1.27 0.204 .0395277 1.993495 

25-29 3.1148053 .114563 -2.17 0.030 .0162388 .8116481 

30-34 3.2547054 .2670432 -1.30 0.192 .0326291 1.988253 

35+ 3.33 .1526103 -1.91 0.056 0.064 171.66 

Sex       

Male 1.0000(RC)      

Female .9756625 .4731366 -0.05 0.959 .3771542 2.523947 

Marital status       

Single 1.0000(RC)      

Married .0507513 .0675689 -2.24 0.025 .0037341 .6897838 

Widowed .1620115 .2269677 -1.30 0.194 .0104008 2.523622 

Separated/Divorce .1412284 .1990035 -1.39 0.165 .0089228   2.23533 

Educational qualification 

No Education 1.0000(RC)      

Primary Education 1.274031 1.459008 -3.66 0.566 0.869553 1.54462 

Secondary Education 1.76384 1.957904 -1.92 0.431 0.722780 1.854978 

Post -Secondary 13.43713 15.811731 -1.42 0.726 1.043089 5.50233 

Clinical factors 
Current regimen 

1st line 

2nd / 3rd line 

 

 

1.0000(RC) 

9.042118 

 

 

 

0.806836 

 

 

 

-2.54 

 

 

 

0.00 

 

 

 

0.22 

 

 

 

36.594 

Viral load type       

Baseline 1.0000(RC)      

Repeat 2.6716 0.5322 -0.51 0.355 1.8080 3.9477 

Routine 2.4000 0.4716 -2.11 0.000 1.6329 3.5276 

Second 2.1021 0.5892 -2.44 0.223 1.7624 4.1430 

Body mass index       

Low BMI 1.0000(RC)      

High BMI 1.4221 1.6336 -2.71 0.133 0.5211 4.3302 

Clinical stage       

Stage I 1.0000(RC)      

Stage II 1.4288 0.6866 -3.22 0.002 1.3956 4.2270 

Stage III 1.4626 0.9123 -1.43 0.000 2.0660 5.8033 

Stage IV 1.5411 0.1096 -1.82 0.066 0.4990 4.7625 
Note:  Number of observation = 402, Likelihood ratio chi-square = 27.89, Degree of freedom = 401,                                  

p-value=0.022
*** 

RC = Reference category 
 

Table 3 shows the odds ratios associated with 
virologic failure by reason of viral load testing 
and other background characteristics. At 
multivariate analysis level. the odds of virologic 
failure increased with age, in children aged 5-9 
years (OR= 1.97, 95%CI = 0.02-169.913) and 

adults (OR= 3.33, 95%CI = 0.064-171.66) 
registering the highest odds. Virologic failure is 
higher among repeat testers, Last clinical stage 
(OR = 1.54, 95%CI = 0.499-4.76) and Body 
mass Index (OR = 1.4, 95%CI = 0.5-4.33) 
increased the odds of virologic failure. However, 
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being on second/third line regimens (OR= 9.04, 
95%CI = 0.22-0364.59) protected patients 
against virologic failure. 
 

4. DISCUSSION 
 
This case study was conducted to estimate the 
proportion of patients with virologic failure and to 
identify the factors associated with virologic 
failure (an overall proportion of 16.33%). 
Amongst the patients, repeat tester after 
suspected treatment failure, young age, clinical 
stage increased the odds of virologic failure. 
Being on second/ third line regimens protected 
patients against virologic failure. The study 
revealed that the overall proportion of virally non-
suppressed patients were lower in number 
compared to suppressed patients (i.e. 68 non 
suppressed out of 402 patients), this is 
surprisingly comparable to the repeat testers 
(received VL retesting after Initial suspected 
failure registered) who recorded the highest 
virologic failure among the patients. This could 
be because repeat testers after suspected failure 
pending confirmation, are more likely not to 
adhere to their medicines and therefore being at 
highest risk for virologic failure compared to other 
patients’ group in the study. 
 

Although the Nigeria viral load monitoring 
guidelines recommend strict adherence 
counseling and support for patients whose first 
VL result is far greater than 1000 copies/ml, the 
study was unable to determine if the program is 
giving enough attention to these patients as this 
was not considered in this study. Albeit, it is 
important to ensure that all patients who were 
virologically non-suppressed during first VL 
testing be retested again after a period of 
adherence to ART. Hence, building more efficient 
mechanisms for effective follow-up and 
consistent monitoring of patients on antiretroviral 
treatment to prevent virologic failure is important. 
High VL non-suppression was also recorded 
among married patients (58.73%) compared to 
singles patients. The reason for this could not be 
determined however this is a possible area of 
research. 
 

The results also showed that children and young 
adolescents were more likely to experience 
virologic failure compared to the rest of the age 
groups. This finding corroborates the report of a 
recent study conducted in the US that older 
patients were more likely to achieve viral 
suppression [32]. The reasons for this could be 
because, treatment for children and adolescents 

presents numerous difficulties which includes; 
the intricacy in ARV medication and the need to 
adjust doses as the children grow, which may not 
be easy especially for clinicians who are not 
skilled enough with pediatric care or too busy to 
track the suppression status of those children. 
Also, Stigma, fear of disclosure, and stress may 
affect younger people more than their older 
counterparts [33]. 
 

Finally, from the results, treatment failure was 
high among married women, patients on first lie 
regiment and repeat testers. This cuts across 
both sociodemographic and clinical factors 
confirming that these factors do influence viral 
load non suppression among People Living with 
HIV (PLHIV). 
 

5. CONCLUSION AND RECOMMENDA-
TION 

 
The demographic, economic and clinical data 
employed for this study increased the odds of 
virologic failure while second/third line ART 
regimens were protective against virologic 
failure. The study recommends close monitoring 
of patients and regular follow up on patients by 
the case managers and intensified patients' 
adherence support for repeat testers after 
suspected failure of the drug. Counselling should 
also focus on encouraging spouses of married 
patients to act as treatment supported for their 
partners. 
 

6. MAJOR LIMITATION 
 
Incomplete patient’s records pose a challenge for 
this study. However, in order to guarantee quality 
data, the laboratory services unit closed this gap 
by making immediate phone calls and adequate 
follow-up to health facilities where the samples 
were derived. 
 

CONSENT 
 

Consent was obtained from all clients using the 
client intake form. This is a standard tool that has 
been approved by the Federal Ministry of Health 
for use in all HIV Counselling and Testing 
Services. Consent was also obtained from 
Umaru Shehu Ultramodern Hospital Ethical 
Committee. 
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