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Africa 

Eight years experience with attrition and mortality on antiretroviral 
therapy in South Africa 

ABSTRACT 

Background: While many studies report mortality and retention in care, there is still 
limited data on long term rates of mortality and retention on large cohorts of patients. We 
report outcomes up to 8 years in over 30,000 patients initiated on antiretroviral therapy 
(ART) in South Africa since 2004. 
 
Methods: We included all adult ART-naïve patients initiated on standard first-line ART 
between April 1, 2004 and May 31, 2012 at one of 7 public sector ART clinics in Gauteng 
and Mpumalanga. Data was censored on May 31, 2013. All patients who had a national ID 
number to allow linkage with the national death registry were included and all patients lost 
to follow up (≥3 months late for a scheduled visit with no subsequent visit) were matched 
with the registry as of April 2013. We describe retention, loss to follow up and mortality 
over 8 years as simple proportions and rates per 1000 person-years among patients who 
initiated between April 2004 and March 2005 and using Kaplan Meier survival analysis 
among all patients enrolled in the program. 
 
Results: Among 35219 patients initiating ART, 64.2% were female, median (IQR) age 
was 37 (31-43), 59% started d4T-3TC-EFV and 24% initiated TDF-3TC-EFV. At ART 
initiation immunosuppression was common as median (IQR) CD4 count was 115 (IQR 48-
183), 46% had a WHO stage III/IV condition and 12% had TB. 
 
Patients were followed for 95246 person years (median 2.3 per person). At dataset close 
4,925 (14%) had died, 5910 (16.8%) were lost to follow up, 8537 (24.2%) had formally 
transferred and 15847 (45%) were alive and in care. 
 
Among 1764 patients initiated between April 2004 and March 2005 after verification with 
the vital registration system, 345 patients had died and 274 were lost to follow up. At one 
year on ART, 7.8% (95%CI: 7.1%-9.7%) had died  and 2.2% (95%CI: 1.1%-2.3%) were 
lost (Table 2). After 8 years on ART 19.6% (95%CI: 17.7%-21.5%) had died and 15.6% 
(95%CI: 13.9%-17.4%) were lost to follow up. Total attrition by 8 years was 35.1% (95% 
CI: 32.9%-37.4%). 
 
Including data on all patients enrolled from April 2004 through March 2013, using Kaplan 
Meier survival analysis, we estimated 9.0%, 12.0%, 18.8% and 24.8% of patients had 
died by 1, 2, 5 and 8 years on ART respectively.  We also estimated that 78.0%, 64.3%, 
38.1% and 24.7% of patients were alive and on treatment by 1, 2, 5 and 8 years on ART 
respectively.  
 
Conclusions: A large dataset of patients enrolled in public-sector ART programs at 
various sites in South Africa showed good retention in care by 8 years on treatment.  

BACKGROUND 

While many studies report mortality and retention in care, there is still 
limited data on long term rates of mortality and retention on large cohorts 
of patients.  

METHODS 

We conducted a retrospective cohort analysis of HIV-infected adult patients 
who initiated ART in the public sector in Gauteng and Mpumalanga 
Provinces in South Africa  

• Continuous variables are presented as medians with corresponding 
interquartile ranges (IQR) and categorical variables are expressed as 
simple proportions 

• Retention, loss to follow-up, and mortality over 8 years are described as 
simple proportions for the full cohort 

• Incidence rates of death, loss to follow-up, and attrition per 1000 
person-years are presented for patients who initiated ART between April 
2004 and March 2005  

• Kaplan-Meier analysis was utilized to estimate attrition over eight years 
for all patients included in the analysis 

• Inclusion criteria: 

– HIV-infected ART-naïve adult (≥18 years)  

– Initiated standard first-line ART between April 2004 and May 2012 
at 1 of 7 public sector facilities  

– Had a national ID number to allow linkage with the national death 
registry 

Study Population 

Statistical Methods 

RESULTS 

Table 1 – Baseline demographic and clinical characteristics 

CONCLUSIONS 

A large dataset of patients enrolled in public-sector ART programs at various sites in South Africa showed good retention in care by 8 years on treatment.  

• 35219 patients were included in the analysis 

• 64.2% were female, median (IQR) age was 37 (31-43) years, median (IQR) 
CD4 count was 115 (IQR 48-183) cells/mm3  

• Patients were followed for median (IQR) 2.3 (1.1-3.9) years per person 

• At the end of follow-up, 45.0% of patients were alive and in care 

• Among 1764 patients initiated between April 2004 and March 2005: 

– At one year on ART: 7.8% (95% CI: 7.1% - 9.7%) had died and 2.2% 
(95% CI: 1.1% - 2.3%) were lost to follow-up (Table 2) 

– After 8 years on ART 19.6% (95% CI: 17.7% - 21.5%) had died and 
15.6% (95% CI: 13.9% - 17.4%) were lost to follow-up 

– Total attrition by 8 years was 35.1% (95 % CI: 32.9% - 37.4%) 
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Outcomes 

• Loss to follow-up (LTF): ≥3 months late for a scheduled visit with no 
subsequent visit 

• Attrition: death or loss to follow-up 

 Characteristic Exposure Total 
subset initiated  
in 2004/2005 

 TOTAL N (%) 35219 (100%) 1764 (5.0%) 

 Follow-up time (years) Median (IQR) 2.3 (1.1-3.9) 5.4 (3.1-8.0) 

 Sex Female 22602 (64.2%) 1240 (70.3%) 

 Age at initiation Median (IQR) 36.7 (31.4-43.4) 35.4 (30.5-41.7) 

 CD4 count (cells/mm3) Median (IQR) 115 (48-183)  77 (32-134) 

 BMI Median (IQR) 22.1 (19.4-25.6) 21.8 (19.4-25.1) 

 WHO stage I/II 16127 (45.8%) 920 (52.2%) 

 Hemoglobin (g/dL) Median (IQR) 11.4 (9.9-12.9) 11.6 (10.1-12.9) 

 Tuberculosis Yes 4377 (12.4%) 199 (11.3%) 

 Pregnant Yes 2005 (5.7%) 94 (5.3%) 

 First ART regimen d4T-3TC-EFV 20602 (58.5%) 1483 (84.1%) 

AZT-3TC-EFV 1404 (4.0%) 29 (1.6%) 

TDF-3TC-EFV 8583 (24.4%) - 

Other 4630 (13.1%) 252 (14.3%) 

Outcome 12 months 

after ART Initiation  

Alive/in care 27575 (78.3%) 1552 (88.0%) 

Dead 3023 (8.6%) 138 (7.8%) 

LTF 2206 (6.2%) 39 (2.2%) 

Transferred 2415 (6.9%) 35 (2.0%) 

Outcome at the end of 

follow-up 

Alive/in care 15847 (45.0%) 561 (31.8%)         

Dead 4925 (14.0%) 345 (19.6%) 

LTF 5910 (16.8%) 274 (15.5%) 

Transferred 8537 (24.2%) 584 (33.1%) 

Years on ART Deaths/N (%) 
Rate per 1000 

person-years 
LTF/N (%) 

Rate per 1000 

person-years 
Attrition/N (%) 

Rate per 1000 

person-years 

1 138/1764 (7.8%) 83.8 (70.9-99.0) 39/1764 (2.2%) 23.7 (17.3-32.4) 177/1764 (10.0%) 107.5 (92.8-124.6) 

2 190/1764 (10.8%) 60.4 (52.4-69.7) 66/1764 (3.7%) 21.0 (16.5-26.7) 256/1764 (14.5%) 81.4 (72.0-92.0) 

3 216/1764 (12.2%) 47.4 (41.5-54.2) 97/1764 (5.5%) 21.3 (17.5-26.0) 313/1764 (17.7%) 68.7 (61.5-76.8) 

4 243/1764 (13.8%) 42.0 (37.1-47.7) 160/1764 (9.1%) 27.7 (23.7-32.3) 403/1764 (22.8%) 69.7 (63.2-76.9) 

5 273/1764 (15.5%) 40.2 (35.7-45.3) 183/1764 (10.4%) 27.0 (23.3-31.2) 456/1764 (25.9%) 67.2 (61.3-73.6) 

6 299/1764 (17.0%) 39.1 (34.9-43.8) 206/1764 (11.7%) 26.9 (23.5-30.9) 505/1764 (28.6%) 66.0 (60.5-72.0) 

7 320/1764 (18.1%) 38.1 (34.2-42.6) 224/1764 (12.7%) 26.7 (23.4-30.4) 544/1764 (30.8%) 64.9 (59.6-70.5) 

8 345/1764 (19.6%) 38.2 (34.3-42.4) 275/1764 (15.6%) 30.4 (27.0-34.2) 620/1764 (35.1%) 68.6 (63.4-74.2) 

Figure 1 – Kaplan-Meier curve for retention in care over 8 years  

• In the total cohort of 35219 patients enrolled from April 2004 
through March 2013, using Kaplan Meier survival analysis 

– 9.0%, 12.0%, 18.8% and 24.8% of patients had died by 
1, 2, 5 and 8 years on ART respectively   

– 78.0%, 64.3%, 38.1% and 24.7% of patients were alive 
and on treatment by 1, 2, 5 and 8 years on ART 
respectively (Figure 1) 

Table 2 – Cumulative rates of death, LTF, and attrition over 8 years among patients who initiated between April 2004 and March 2005 

Objective 

To describe retention in HIV care in the public sector over 8 years in South 
Africa 
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