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Background

By 2016, over 3.4 million people were being treated with antiretroviral therapy 
(ART) in South Africa (>48% of those infected with HIV)

Unsuppressed viral load in patients on ART occurs when ART fails to suppress and 
sustain a person’s viral load

Unsuppressed viral load and drug resistance are associated with decreased 
survival and increased HIV transmission
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Objective

To evaluate factors associated with 
unsuppressed viral load 
(>1000copies/mL) among patients on 
first-line ART for 6+ months to inform 
interventions to improve viral load 
suppression among patients 
attending South African public 
healthcare facilities in the following 
Districts:

• Sedibeng, Gauteng Province

• Gert Sibande, Mpumalanga Province

• Ugu & King Cetshwayo District, 
Kwazulu-Natal Province

• Alfred Nzo, Eastern Cape Province
BroadReach supported Districts
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Methods

• Cross-sectional analysis of an observational cohort using routinely collected data 
from medical records of patients in care from the BroadReach clinical HIV cohort 
from 271 public health facilities

• Electronic medical record system (TIER.Net) captures basic information on 
demographics, clinical information, date of visits, and type of HIV treatment

• Inclusion criteria: Patients on first-line ART for 6+ months between January 2004 
and were still in care by April 2016

• Outcome: Unsuppressed viral load after 6+ months on ART, defined as the most 
recent viral load result of >1000 copies/mL

• Predictors: Gender, age at ART start, current age, duration on ART, CD4 at ART 
start, TB status, pregnancy and prior ART exposure

• Analysis: Descriptive and multivariable logistic regression of predictors of 
unsuppressed viral load at last visit
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Results
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Patient on ART for >6 months with viral 
load on record (n=244,370)

Median (IQR)
Age (years)

At start of ART 33 (27-42)
Current 38 (30-46)

Gender
Male 75,608 (31%)

Female 168,762 (69%)

CD4 (cells/mm 3)
At start of ART 197 (108-312)
Most recent 455 (300-637)

Duration on ART (years)
Total sample 3.7 (1.9-5.8)
On 1st line treatment 3.6 (1.9-5.8)
On 2nd line treatment 5.3 (3.1-7.8)
On 3rd line treatment 3.7 (1.5-7.2)

• The study sample consisted of 244,370 
patients (31% male, 69% female)

• Median age at ART start was 33 years 
� Median current age (at date of 

analysis) was 38 years 
� 7% of sample was <15 years old

• At ART start the median CD4 cell count 
was 197 cells/mm3

� Most recent median CD4 cell count 
was 455 cells/mm3

• Median duration on ART was 3.7 years 
and was highest among patients on 2nd

line ART regimen (5.3 years)

Study sample demographics and health 
characteristics
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ART cohort by viral suppression status (2016) 
Virally suppressed (VL <1000 

copies/mL)
n=206 883 (85%) 

n (%)

Virally unsuppressed
(VL >1000 copies/mL)

n=37 487 (15%) 
n (%)

Sex
Men 61 793 (82%) 13 815 (18%)
Women 145 090 (86%) 23 672 (14%)

Age at start of ART
< 15 years 11 173 (68%) 5 221 (32%)
15-49 years 179 861 (86%) 29 017 (14%)

Exposure to prior ART
No prior exposure 133 624 (84%) 25 037 (16%)
Post-exposure prophylaxis (PEP) 285 (80%) 69 (20%)
PMTCT 10 896 (87%) 1 596 (13%)
Prior ART exposure >30 days 4 392 (82%) 939 (18%)

Duration on ART
6-12 months 17 509 (82%) 3 914 (18%)
1-5 years 124 689 (86%) 20 577 (14%)
5-10 years 59 513 (83%) 11 894 (17%)
>10 years 5 172 (82%) 1 102 (18%)

Current TB status
No TB symptoms 181 194 (85%) 32 983 (15%)
With TB symptoms 944 (82%) 206 (18%)
On TB treatment 730 (68%) 342 (32%)

Variables in red p<0.05)
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Factors associated with unsuppressed viral load in 
multivariable models 

• The following patients had increased 
odds of being virally unsuppressed 
after 6+ months on ART:

� Men
� <15 years old (vs 15-49 years old) at ART 

start
� 6-12 months on ART
� >5 years on ART
� Prior ART exposure (>30 days)
� Low CD4 at ART start (<100)
� On TB treatment

• Patients 50+ years at ART start and 
women who had started ART during 
pregnancy (PMTCT) had decreased 
odds of being virally unsuppressed 

Parameter

Univariate 
model

Multivariable 
model

OR* (95% CI)
Adj OR* (95% 

CI)

Male gender (ref. women) 1.36 (1.33-1.40) 1.29 (1.25-1.35)

Age at ART start (Ref. 15-49 years):
<15 years

2.44 (2.35-2.54) 2.58 (2.37-2.81)

Age at ART start (ref. 15-49 years):
50 + years

0.77 (0.75-0.80) 0.90 (0.87-0.95)

Duration on ART (ref. 1-5 years): 
6-12 months

1.25 (1.21-1.31) 1.34 (1.29-1.40)

Duration on ART (ref. 1-5 years): 
5-10 years

1.15 (1.13-1.18) 1.28 (1.23-1.34)

Duration on ART (ref. 1-5 years): 
>10 years

1.19 (1.11-1.27) 1.62 (1.46-1.80)

CD4 at ART start (ref. >100) 1.48 (1.44-1.53) 1.46 (1.41-1.52)

TB status: 
On TB treatment (ref. no 

symptoms)
2.56 (2.25-2.92) 1.78 (1.48-2.13)

Prior ART: 
PMTCT (ref. no prior exposure to 

ART)
0.78 (0.74-0.82) 0.90 (0.84-0.97)

Prior ART: 
Prior ART >30 days (ref. no prior 

exposure to ART)
1.15 (1.07-1.23) 1.20 (1.08-1.32)
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Discussion

• We found that 85% of patients on ART for >6 months with a viral load on 
record were virally suppressed which is close to the national target of 90% of 
patients on ART are viral load suppressed (90-90-90 targets)

• Our analysis demonstrated that the best predictors of unsuppressed viral 
load were:

� male gender, 
� being a child/adolescent at ART start, 
� being on ART for more than 5 years, 
� having a CD4 cell count <100 at ART start, and 
� being on TB treatment

• Beyond these factors, need to evaluate barriers to ART adherence and care, 
including structural barriers for adolescents and children 
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Recommendations 

• We recommend re-evaluating policies, guidelines and 
implementation of adherence counselling of these groups, 
especially children/adolescents and men

• Need to develop and evaluate specific interventions for patients 
at high-risk of unsuppressed viral load including adapted 
adherence counselling and targeted resistance testing to 
ensure that patients with acquired drug resistance are on the 
appropriate ART regimen
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Limitations

• Our study was cross-sectional which does not enable us to 
evaluate time-varying covariates or confounders which may 
affect viral suppression over time

• Analysis was limited to patients in care who had a viral load on 
file. 

• Approximately 25% of patients in our cohort did not have a 
recent viral load on file, which may underestimate the true 
proportion of patients on ART with an unsuppressed viral 
load
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Conclusion

• Our analysis identified demographic and clinical factors associated with 
unsuppressed viral load among a large population of South Africans on 
ART in public clinics

• These results can help in identifying risk groups for virologic failure 
among patients on first line ART and improve interventions to those 
groups

• Need to re-evaluate policies and guidelines around adolescent/children 
ART initiation to ensure SOPs are followed and VLS is achieved 

• Further, identifying patients at-risk of virologic failure allows for targeted 
adherence interventions and counselling to avoid treatment failure and 
the need for second, third-line therapy and more powerful and expensive 
drugs
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