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Background 

The World Health Organization recommends national 
programs use viral load monitoring for patients on ART1 
to determine whether treatment has been successful 
and to guide clinicians on when to switch treatment to 
second-line regimens, indicated if the virus is resistant to 
first-line therapy. Not all countries are able to provide 
viral load testing as part of national programs but for 
those that do, patients with an elevated viral load (VL) 
are recommended to undergo adherence counselling 
and then have a repeat measure within 3-6 months 
(Figure 1) to determine if treatment failure has occurred 
and the treatment regimen should be switched. In the 
absence of widespread resistance testing in low- and 
middle-income countries, patients who do not re-
suppress after adherence counselling are typically 
switched to second line treatment. While timely repeat 
testing is important to guide clinical care, the limited data 
that exists suggests that time to repeat viral load testing 
varies strongly by country and clinic and retesting is often 
delayed2,3. This can have negative consequences for 
patient morbidity, onward transmission, and the spread 
of resistant strains.  
 
 
 

 

 

 

 

 

Figure 1. Management of Viral load results in Infants, Children, 
Adolescent and Adults 

Studies exploring time to repeat viral load testing among 
those who are not suppressed in South Africa exist4, but 
have largely been from single clinics and often from well 
resourced, heavily researched sites. Currently, national 
level perspective on time to repeat viral load testing 
exists. We aimed to use South Africa’s National HIV 
Laboratory Cohort to describe time to repeat viral load 
testing across South Africa and identify predictors of time 
to repeat testing. 

Methods  

For this analysis, we used de identified data from a 
cohort originally created using laboratory data that was 
matched using probabilistic matching technique to 

create a national HIV cohort. More detail is provided 
elsewhere5,6. We conducted a cohort study of  
prospectively collected data by the national health 
laboratory services (NHLS) HIV treatment guidelines have 
changed over time in South Africa, but call for repeat VL 
testing within 6 months if 400-1000 copies/mL and 2-3 
months if >1000 copies/mL. We included patients with 
suppressed viral loads (indicating they are on ART) and a 
first elevated VL (>400 copies/mL) between April 2004-
December 2014. Follow-up began at first elevated VL and 
continued until repeat testing, loss to follow-up or 
December 2016. We calculated adjusted hazard ratios 
(aHR) using Cox proportional hazard models. 

Results                                                                                     
Approximately 3.5 million subjects over the age of 18           
years old had a viral load measurement done between 
April 1, 2004 and December 31, 2014 (Figure 2). Of these, 
371,648 were eligible for inclusion in the analytic cohort  

Figure 2. Study eligibility flow chart for creation of a cohort of 
patients with an initial elevated viral load (>400 copies/mL) in South 
Africa’s National HIV Cohort between 2004-2014 

  

The majority of the cohort (67%) was female and median  
(IQR) age was 36 (30-43). In total 84% of the cohort had 
their first elevated viral load between 2010 and 2014. We 
found that, overall, 83.9% (95% Confidence Interval (CI): 
83.7% – 84.0%) had a repeat viral load test within 24 
months of the first elevated viral load. Median 
(interquartile range (IQR)) time to repeat viral load 
testing (Figure 3) was 7.5 months (5.3 - 12.1) among 
patients with first viral load 400 to 1000 copies and 6.2 
months (3.7 - 11.1) among patients with a first elevated 
viral load >1000 copies.  Of those who had an elevated 
viral load between 400 and 1000 copies/mL, 86.9% 
(n=96,773) had repeat viral load, but only 56.4% 
(n=54,552) had a repeat viral load within the 
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recommended 6 months (defined as up to 9 months). Of 
those who had an elevated viral load >1000 copies/mL, 
82.6% (n=215,017) had repeat viral load, but only 47.7% 
(n=102,502) had a repeat viral load within the 
recommended 2-3 months (defined as up to 6 months) 
(Figure 3). 

Figure 3. Characteristics of a cohort of patients with an initial 
elevated viral load (>400 copies/mL) in South Africa’s National HIV 
Cohort between 2004-2014 

 

 

 

 

 

 

 

 

 

 

We also found a small increase in likelihood of repeat 
testing associated with both higher viral load value 
(adjusted Hazard Ratio (aHR) 1.11; 95%CI: 1.10-1.12 
comparing viral load >1000 vs 400-1000 copies/mL) and 
very low CD4 counts at first elevated viral load (aHR 1.16; 
95% CI: 1.13-1.19 comparing CD4 < 50 vs < 500 
cells/mm3). Young age was associated with longer time 
until repeat testing (<25 vs > 50 years old, aHR 0.82; 95% 
CI: 0.81-0.84). Larger clinic size was associated with 
increased repeat testing (highest quartile vs lowest aHR 
1.28; 95% CI: 1.26-1.29) in Table 1.  

Table 1 - Hazard Ratios of Predictors of Time to Repeat Viral Load 
among those with an initial elevated viral load (>400 copies/mL) in 
South Africa’s National HIV Cohort between 2004-2014 (n=371,648) 

 

 

 

 

 

 

 

 

 

 

Policy relevance 

South Africa’s 2019 ART Clinical Guidelines7 has removed 
the distinction between a viral load 400-1000 and >1000, 
requiring all patients with a viral load > 50 to have repeat 
testing after 3 months. It is unclear what impact this will 
have on repeat testing given the current limitations on 
repeat testing at 3 months for those with high viral loads, 
but monitoring of patterns of repeat testing with more 
recent data will be important for improving 
programmatic outcomes. 

The reasons for delays in repeat testing have not yet 
been well described and more work is needed to 
understand what the causes of these delays are in order 
to inform effective interventions to reduce time to 
repeat testing. Our data cannot shed light on this 
problem because we do not have patient level visit data 
nor information on reasons for delays.  Still, we suspect 
that the reasons relate to both patient and provider level 
factors 

The delays we observed in repeat testing are particularly 
problematic given attempts to reach 90-90-90 targets 
and to reduce transmission. Further delays in switching 
have been shown to be associated with poorer 
outcomes11,40 and increase the risk of transmission. 
Perhaps even more concerning is the fact that the time 
to repeat viral load testing has been increasing over time. 
To an extent this is expected, as programmatic scale up 
would likely make it more difficult to manage the large 
number of patient in care and the time to repeat testing 
does appear to have stabilized in the later years of the 
cohort.  Further efforts to reduce the time to repeat 
testing may need to focus on those areas with this 
longest delays to make the most impact. 
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