
Variable time to ART initiation and retention in care among TB/HIV  
co-infected patients in two South African clinics: a prospective cohort study

The World Health Organization emphasises initiation of antiretroviral treatment 
within TWO months of TB diagnosis and treatment in TB/HIV co-infected patients to 
decrease mortality. However, little is known about timing of treatment and factors 
which impede TIMEOUS ART initiation among newly diagnosed co-infected patients. 
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Methods
A prospective observational cohort study among people newly diagnosed 
with TB and HIV was conducted between March 2012 and March 2013 at 
two purposefully selected primary health care clinics in the inner city of 
Johannesburg. The primary outcomes of interest were incident ART initiation 
and time-to-initiation. Secondary objectives were to identify health system 
factors affecting ART initiation and estimate retention in care. Sample size was 
dependent on case loads per site with convenient sampling of participants. 
Kaplan-Meier survival analysis was used to compare time to ART initiation 
and multivariate analysis to determine predictors of linkage to care.

Results
up between March 2012 and March 2013. Median age (IQR) for the study 
cohort was 33 (30-35) years; the majority were male (62%) and South African 
citizens (77%). Just over half of patients had an unknown HIV status (46/91, 
51%) at enrolment. There was a higher proportion of patients with a CD4 
count <350cells/µl in Clinic A than B (69% vs. 42%, p=0.04). The majority of 
TB diagnoses (95%) were new pulmonary cases. A single multi-drug resistant 
case was diagnosed at Clinic A and the patient referred to a tertiary facility for 
further management as per South African national TB guidelines.

Table 1: Baseline demographics and clinical characteristics of study cohort 

Patient characteristics All patients 
(N=91)

Clinic A 
(N=65)

Clinic B 
(N=26) p value

Employment status
Employed 50 (54.7) 38 (58.5) 12 (46.2) 0.286

Unemployed 41 (45.3) 27 (41.5) 14 (53.8)

Previous TB (n,%)
Yes 12 (13.3) 10 (15.4) 1 (3.9) 0.127

No 79 (86.7) 55 (84.6) 25 (96.1)

Type of TB*
Pulmonary 86 (94.5) 60 (92.3) 26 (100) 0.146

Extra-pulmonary 5 (5.5) 5 (7.7) 0 (0)

HIV status 

Known HIV- positive 43 (47.3) 36 (55) 7(27) 0.008

Known HIV- negative      2 (2.2) 0 (0) 2(8)

Baseline CD4 cell count Median (IQR) 167.8
 (135.8-199.8)

172.6 
(131.6-201.3)

166.4 
(93.2-252.1)

0.869

Started on ART (n=66) Yes 44 (66.6) 31 (60) 13 (92.8) 0.03

No 22 (33.3) 21 (40.4) 1 (7.2)

Time to ART initiation 
(weeks)

Mean (standard deviation) 9.2 (52.8) 11.6 (51.5) 3.4 (28.5)

The ART initiation rate was 6.5 per 100 person-weeks (95%CI: 4.9 – 8.9) with 

CD4 counts<50 cells/µl starting ART within two weeks. ART initiation rates varied
 between clinics ie 93% for Clinic B compared to 60% Clinic A (p=0.03). 

Median time to ART initiation was: Clinic A 67.5 days (IQR: 44.99-81.02) and 
17 days (IQR: 4.55-31.87) for Clinic B (95% CI, t test p value <0.001)

Figure 1: Survival analysis curve  illustrating time to ART initiation among study participants 
by clinic. Patients at Clinic B were initiated on ART earlier than patients at Clinic A. 

Uni-variate and multivariate cox regression analysis

initiation. Clinic B was 7x more likely to initiate patients on ART sooner [aOR 
7.84 (3.48-17.67), p<0.001] while the unemployed were twice as likely to be 
initiated on treatment sooner [aOR 2.47 ((1.29-4.72) p<0.006]. Age, gender, 
CD4 by category (≤50; 51-100; 101-250; 251-350; >350) and nationality were 

Delayed vs failed ART initiation
A total of 18 participants delayed ART initiation (>60 days), the majority (17/18, 
94%) were from Clinic A. Similarly, the majority (95%, 21/22) of participants who 
failed to start ART were also from Clinic A. Reasons for not starting treatment 

initial refusals to commence ART (19%), one required a new CD4 test (5%) 
and three no outcome recorded (14%) by the end of the study period. Too few 

failed initiation. 

Retention in ART care
Overall loss from ART care for the study was 19.7% (13/66). This comprised 
of pre ART loss (n=4) ie those refusing to start treatment although needing 
immediate treatment, post ART initiation loss (n=6), and those with no outcome 
at the end of the study (n=3) (see Figure 1). Pre-ART attrition contributed to 
30% of the loss in which all cases were from Clinic A; majority male 3 (75%), 
below the age of 40 years and South African. Furthermore, the majority of 
patients lost to treatment initiation had a CD4 cell count between 100 and 250 
cells/µl and refused to start treatment. Loss to follow-up after ART treatment 
initiation contributed to 47% of the total loss with again the majority of cases 
(5) occurring in Clinic A (83%). 

Clinic factors associated with timing of ART initiation
In May 2012, there was a national ART drug shortage, particularly Tenofovir 

of ART drug stock outs (DHIS data). This shortage resulted in clinics receiving 
only a  one to two week supply of drugs at a time, and patients had to return 
to the clinic more frequently to collect medication as opposed to only going for 
their monthly visit. 

Conclusion
ART initiation among TB/HIV co-infected people is not taking place within 
the recommended time as prescribed by national treatment guidelines. 
The delay in ART initiation was due to drug shortages, poor accessibility 
for working people, and different models of service delivery. 

Kaplan-Meier failure estimates 
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61% starting within eight weeks of TB treatment and only a fifth of patients with 

Unknown      46 (50.5) 29 (45) 17(65)


