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ABSTRACT  

 

Isoniazid preventive therapy (IPT) with antiretroviral therapy (ART) reduces incident tuberculosis among 

patients infected with the human immunodeficiency virus. We describe IPT use among patients on ART at 

two primary care clinics in South Africa. Of 597 participants interviewed, 100 (16.8%) reported IPT use; 

73.4% (365/497) with no reported IPT use were eligible for IPT. IPT use was associated with age <35 years 

(aOR 1.90, 95%CI 1.18–3.06), and receiving care at one clinic as opposed to the other (aOR 4.72, 95%CI 

2.69–7.93). The high proportion of patients on ART eligible for IPT represents a missed opportunity for IPT 

scale-up. 
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INTRODUCTION  

Observational studies have demonstrated that isoniazid preventive therapy (IPT) co-administered with 

antiretroviral therapy (ART) reduces tuberculosis (TB) incidence in people infected with the human 

immunodeficiency virus (HIV).1–3 A randomised controlled trial demonstrated that, regardless of tuberculin 

skin test (TST) status, IPT taken with ART for 12 months reduced TB incidence by 37% compared to ART 

alone, and was not associated with increased toxicity.4 The World Health Organization recommends at least 

6 months of IPT for HIV-infected patients, regardless of CD4 count, TST or ART status.5 We describe the use 

of IPT among HIV-infected adults on ART with CD4 counts >300 cells/μl3 at enrolment and factors 

associated with IPT use. 

 

METHODS 

Between June 2011 and June 2012, consecutive HIV-infected adults attending care at two primary care 

clinics in Gauteng Province, South Africa, were invited to participate in a prospective TB vaccine 

preparedness study to determine TB incidence. The two participating clinics each provided TB and HIV 

collaborative services, including ART, under the same roof using a collaborative model of TB-HIV integration 

(i.e., separate TB and HIV service providers with referral between the TB and HIV services). South African 

IPT guidelines at the time of the study recommended 6 months of IPT for HIV-infected patients, including 

those on ART and those with a previous history of TB, provided they did not have: 1) symptoms suggestive 

of TB (cough > 24 h, fever, night sweats or weight loss), 2) active TB, or 3) contraindications to IPT, such as 

history of liver disease or excessive alcohol consumption.6 Patients presenting for routine care who lived or 

worked in the surrounding community and had had a CD4 count of >300 cells/μl in the preceding 12 

months were invited to participate in the study. This CD4 count threshold was chosen to match the 

enrolment criteria for TB vaccine trials being conducted in the area at that time. Study nurses administered 

a demographic and medical his-tory questionnaire and participants provided a blood specimen for CD4 

count. 

 

Completed questionnaires were entered into a study database, and data were exported into STATA® 12.0 

(College Station, TX, USA) for analysis. Medians and interquartile ranges (IQRs) were used to describe 

continuous data and proportions for categorical data, comparing patients with and without IPT use. The χ2 

and t-tests were used to test for differences between subgroups. The main outcome was self-reported 

prior/current IPT use, confirmed by clinic records for all patients. Univariable and multivariable logistic 

regression was used to determine factors associated with IPT use. Variables with P < 0.2 in univariable 
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analysis were eligible for inclusion in the multivariable model. 

 

The study was approved by the University of the Witwatersrand Human Subjects Research Ethics 

Committee. Written informed consent was obtained from all participants. 

 

RESULTS 

Of 839 participants enrolled in the main study, 597 (71.2%) participants on ART were included in the 

analysis. Of these, 17.4% were male, the median age was 36 years (IQR 31–42), the median CD4 count was 

523 cells/μl (IQR 434–648) and duration on ART was 1.9 years (IQR 1–3.6; Table 1). One hundred (16.8%) 

participants reported prior/current IPT use at enrolment. Of 62 participants whose IPT start dates could be 

verified, 14 (22.6%) started IPT on the day of enrolment, with the remainder starting a median of 4.1 

months (IQR 2.1–6.6) before enrolment. Of the 497 participants with no prior IPT use, 365 (73.4%) were 

eligible for IPT because they did not have symptoms suggestive of TB and had no contraindications to 

isoniazid. Among the 132 ineligible participants, 108 (81.8%) had symptoms suggestive of TB, 12 (9.1%) had 

a history of liver disease, 13 (9.9%) had excessive alcohol consumption (defined as consumption of >28 

units of alcohol/week for males and >21 units/week for females) and 12 (9.1%) were on TB treatment. 
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Table 1:  Characteristics of study population (N = 597) 
 

Characteristic n 

All 

n 

Current/prior 

IPT use 

median [IQR] or median [IQR] or 

n (%) n (%) 

Age, years 580   36 [31–42] 97        34 [29–40] 

Male 597 104 (17.4) 100 13 (13) 

Employed at enrolment 597 238 (39.9) 100 37 (37) 

Previous history of TB 597 199 (33.3) 100 23 (23) 

Current TB treatment 597 12 (2.0) 100 4 (4) 

Presence of any symptoms suggestive of TB 597 132 (22.1) 100 24 (24) 

Cotrimoxazole use at enrolment 597 66 (11.1) 100 20 (20) 

CD4 count, cells/μl 567   523 [434–648] 94        530 [418–676] 

Underweight at enrolment* 588 41 (6.9) 100 9 (9) 

Heavy drinker
†‡

 597 13 (2.2) 100 0  

History of jaundice
‡
 597 12 (2.1) 100 0  

History of liver disease
‡
 597 12 (2.1) 100 0  

Enrolled at Clinic 2 597 305 (51.1) 100 80 (80) 

Time since HIV test, years 393   2.1 [1.2–4.6] 75     2.1 [1.2–4.3] 

Time on ART, years 475   1.9 [1–3.6] 70    1.3 [0.4–2.7] 
 
 
* Defined as body mass index <18.5 kg/m2.† Defined as >28 units/week for males and >21 units/week for females.‡ These contraindications to IPT, 
which were included in the data collection tool, were based on the national IPT guidelines in use at the time of the study.6 IQR = interquartile range; 
IPT = isoniazid preventive therapy; TB = tuberculosis; HIV = human immunodeficiency virus; ART = antiretroviral therapy. 
 

In the unadjusted analysis, increased use of IPT was associated with age <35 years (odds ratio [OR] 1.77, 

95% confidence interval [CI] 1.15–2.73), no prior history of TB (OR 1.84, 95%CI 0.11–3.03), cotrimoxazole 

use (OR 2.45, 95%CI 1.37–4.36), shorter duration (OR 1.62, 95%CI 0.96–2.73) or unknown duration on ART 

(OR 2.48, 95%CI 1.39– 4.44) and receiving care at Clinic 2 (OR 4.84, 95%CI 2.87 8.14; Table 2). In the 

multivariable analysis adjusting for the effect of age, previous TB, cotrimoxazole use, duration since HIV 

test, duration on ART and receiving care at Clinic 2 (Table 2), IPT use was independently associated with 

age <35 years compared to 35 years (adjusted odds ratio [aOR] 1.90, 95%CI 1.18–3.06) and receiving care 

at Clinic 2 compared to Clinic 1 (aOR 4.72, 95%CI 2.69–8.30). 
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Table 2: Factors associated with prior or current IPT use at enrolment (N = 597) 
 

 
Prior/current 

IPT use 

 

Univariable 

  

Multivariable 

  
     
     

Variable n (%)  OR (95%CI) P value OR (95%CI) P value 

Age, years          

≥35 45 (13.3) 1   1   

<35 55 (21.3) 1.77 (1.15–2.73) 0.010 1.90 (1.18–3.06) 0.009  

Sex          

Male 13 (12.5) 1      

Female 87 (17.7) 1.5 (0.80–2.80) 0.204 — —  

Employed          

No 58 (17.2) 1      

Yes 37 (15.6) 0.89 (0.57–1.39) 0.608    

Other 5 (23.8) 1.51 (0.53–4.28) 0.440 — —  

Previous TB          

Yes 23 (11.6) 1   1   

No 77 (19.4) 1.84 (0.11–3.03) 0.017 0.68 (0.40–1.17) 0.161  

Current cotrimoxazole use          

No 80 (15.1) 1   1   

Yes 20 (30.3) 2.45 (1.37–4.36) 0.002 1.48 (0.79–2.75) 0.220  
Measured CD4 cell count at 
enrolment,          

cells/μl          

≥500 58 (16.1) 1      

<500 42 (17.8)    1.13 (0.73–1.75) 0.580 — —  

Underweight (BMI <18.5 kg/m
2
)          

No 91 (16.4) 1      

Yes 9 (22) 1.48 (0.66–3.11) 0.358 — —  
Verified duration since HIV 
testing, years          

≥2 38 (18.3) 1   1   

<2 37 (20.0) 1.12 (0.68–1.85) 0.663 0.91 (0.50–1.65) 0.752  

Missing 25 (12.3) 0.62 (0.36–1.09) 0.092 1.12 (0.61–2.03) 0.721  

Verified duration on ART, years          

≥2 26 (11.6) 1   1   

<2 44 (17.5) 1.62 (0.96–2.73) 0.071 1.58 (0.85–2.96) 0.151  

Missing 30 (24.6) 2.48 (1.39–4.44) 0.002 1.69 (0.89–3.18) 0.106  

Clinic          

Clinic 1 20 (6.9) 1 
<0.001 

1 
<0.001 

 

Clinic 2 80 (26.3) 4.84 (2.87–8.14) 4.72 (2.69–8.30)  
 
IPT = isoniazid preventive therapy; OR = odds ratio; CI = confidence interval; TB = tuberculosis; BMI = body mass index; HIV = human 

immunodeficiency virus; ART = antiretroviral therapy. 
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DISCUSSION 

Our analysis showed that the majority of patients with high CD4 counts and on ART reported no IPT use 

and were eligible for IPT. IPT use was associated with younger age and receiving care at a particular clinic, 

which suggests that certain health system factors and patient-level factors contribute to IPT use. A 2011 

survey of IPT implementation in South Africa showed wide variations in IPT provision across health 

facilities. Facilities with IPT guidelines and more trained staff had more patients who had ever been started 

on IPT.7 South Africa recently changed its IPT guidelines for patients on ART to allow at least 36 months of 

IPT for TST-positive patients, 12 months for TST-negative and 6 months if no TST is performed.8 The large 

proportion of participants on ART who were eligible for IPT but were not taking it represents a missed 

opportunity for the scale-up of IPT. Patients on ART are an ideal group in which to scale up IPT, as they are 

in care, are screened frequently for TB and are more likely to adhere to IPT, compared to those not on 

ART.9,10 

 

Our analysis was limited by the lack of data as to why eligible patients on ART were not taking IPT and the 

inability to confirm the IPT start dates in all patients who reported IPT use. Patients may not accurately 

recall whether or not they took IPT, particularly if it was taken years ago, which may result in reporting bias 

and an underestimate of the proportion who took IPT. Those who self-reported IPT could also have 

overestimated IPT use due to social desirability bias —due to participants wanting to please research staff. 

In conclusion, despite strong evidence showing the benefit of IPT in further reducing the risk of TB among 

patients on ART, IPT use was low. As patients on ART remain at high risk of TB and are already in care, and 

a high proportion are eligible for IPT, they should be targeted for IPT scale-up. 
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