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Abstract

The World Health Organization (WHO) recommends tuberculosis preventive treatment (TPT) in 

people with HIV (PWH), yet implementation remains poor, especially in rural communities. We 

examined factors influencing TPT initiation in PWH on antiretroviral therapy (ART) in rural South 

Africa using the Promoting Action on Research Implementation in Health Services (PARiHS) 

framework to identify contextual factors and facilitation strategies to successfully implement TPT. 

Patient and clinical factors were extracted from medical records at two primary healthcare clinics 

(PHCs). Among 455 individuals eligible for TPT, only 263 (57.8%) initiated TPT. Patient-level 

characteristics (older age and symptoms of fever or weight loss) were significantly associated with 

TPT initiation in bivariate analysis, but PHC was the only independent correlate of TPT initiation 

(aOR: 2.24; 95% CI: 1.49–3.38). Clinic-level factors are crucial targets for implementing TPT 

to reduce the burden of HIV-associated TB. Gaps in knowledge of HCW, staff shortages, and 

non-integrated HIV/TB services were identified barriers to TPT implementation. Evidence-based 

strategies for facilitating TPT implementation that might be under-prioritized include ongoing 

reprioritization, expanding training for primary care providers, and quality improvement strategies 

(organizational changes, multidisciplinary teams, and monitoring and feedback). Addressing 

contextual barriers through these facilitation strategies may improve future TPT implementation in 

this setting.
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INTRODUCTION

Globally, tuberculosis (TB) is the leading cause of death for people with HIV (PWH) (World 

Health Organization, 2020). In 2019, the global incidence of TB increased to 10 million, 

and among incident TB cases, 8% were co-infected with HIV. South Africa experiences 

the highest global burden of HIV/TB co-infection, with an HIV prevalence of 58% among 

incident TB cases in 2019 (World Health Organization, 2020). The South African province 

of KwaZulu-Natal is substantially affected by the HIV/TB co-epidemic with 65–85% of 

newly diagnosed TB patients being co-infected with HIV (Jacobson et al., 2015).

In 2008, the World Health Organization (WHO) endorsed the strategy of Three I’s—

Intensive Case Finding, Isoniazid Preventive Therapy (IPT), and Infection Control—to 

reduce the incidence of HIV-associated TB (World Health Organization, 2008). IPT, 

independent of antiretroviral therapy (ART), effectively addresses the reservoir of latent 

TB and reduces the risk of developing active TB by 33–62% and decreases mortality (Badje 

et al., 2017; Golub et al., 2011; Rangaka et al., 2015; World Health Organization, 2008). 

Shortly after the WHO endorsed IPT, South Africa innovatively incorporated IPT into its 

national guidelines in 2010 and has been responsible for the majority of IPT implementation 

occurring globally (Republic of South Africa Department of Health., 2010; World Health 

Organization, 2018). Recent studies have offered more options for TB preventive therapy 

(TPT) that the WHO has endorsed, many of which are shorter in duration than IPT (Sterling 

et al., 2011; Swindells et al., 2019; World Health Organization, 2020). Despite international 

and South African guidelines recommending TPT in PWH, implementation has lagged 

in recent years (Alsdurf et al., 2016; Bristow et al., 2012; Chehab, et al., 2012; Kufa 

T et al., 2014; Page-Shipp et al., 2012). Few studies have examined the implementation 

factors that might influence clinical practice and scale-up of TPT in a rural primary 

care setting using quantitative data. These include strategies such as quality improvement, 

defined as the enhancement of organizational structures and the incorporation of problem-

solving techniques, using multidisciplinary teams to monitor problems and provide feedback 

(Pantoja et al., 2017).

Implementation Assessment

The Promoting Action on Research Implementation (PARiHS) framework is used to 

outline the factors leading to successful implementation of evidence-based practices in 

clinical settings (Harvey et al., 2002; Kitson et al. 1998; Kitson et al., 2008; McCormack 

et al., 2002; Rycroft-Malone et al., 2004). This framework emphasizes the interplay 

between evidence, context, and facilitation in the implementation process. Evidence is 

defined as the research, clinical experience, patient experience, and local data supporting 

an evidence-based practice. The context focuses on the external factors, including the 

environment, culture, leadership, and evaluation affecting implementation at the site of 
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interest. Facilitation refers to the processes and players that enable the incorporation of 

evidence-based policy into clinical practice.

We used this theoretical framework to assess critical elements of the healthcare 

system affecting the evidence-based practice of TPT. Given the importance of TPT in 

reducing morbidity and mortality among PWH, we sought to examine the state of TPT 

implementation after incorporation into national policy by determining the frequency of 

TPT initiation among PWH receiving ART and identifying correlates of TPT initiation 

in KwaZulu-Natal, South Africa. Then, we explored the contextual factors potentially 

impacting TPT implementation and proposed future implementation strategies that may lead 

to sustained changes in evidence-based practices in the future (Stetler et al., 2011). Findings 

from this study will support future implementation science research and policy decisions 

related to TPT in rural, resource-limited, high burden HIV/TB settings.

DESIGN

Study Setting

KwaZulu-Natal has one of the worst HIV/TB co-epidemics in South Africa with a TB 

incidence of 1100/100,000, antenatal HIV prevalence greater than 30%, and 80% of TB 

patients co-infected with HIV (Grant et al., 2005; Jacobson et al., 2015). The Msinga 

subdistrict of KwaZulu-Natal is home to 180,000 traditional Zulu people. People living in 

Msinga seek healthcare at the Church of Scotland Hospital (COSH), a 350-bed provincial 

government district hospital, or at one of 16 nurse-managed primary healthcare clinics 

(PHCs) (Jacobson et al., 2015). HIV and TB prevention and treatment services are offered 

through COSH and PHCs. First line ART was comprised of lamivudine, tenofovir, and 

efavirenz. TB therapy for drug susceptible TB included isoniazid, rifampin, ethambutol, 

pyrazinamide for the first two months, and isoniazid and rifampin for the subsequent four 

months.

Study Design/Data Collection

We conducted a retrospective chart review using medical records of HIV patients in two 

PHCs: Clinics A and B. These clinics were chosen due to their large patient volume relative 

to other PHCs. All patients ≥18 years old who initiated ART between January 2015 and 

June 10, 2016 were eligible for inclusion. TPT eligibility was defined as having a negative 

TB symptom screen, or having a positive symptom screen with active TB excluded through 

clinical and microbiological evaluation, including sputum culture. Sampling in each clinic 

differed because of different medical record filing systems; Clinic A’s filing system was 

organized by birth year while Clinic B’s system was organized alphabetically. Random 

selection in Clinic A was performed to include 10 patients per birth year, while in Clinic 

B, 20 patients per letter in the alphabet (last name) were selected. Demographic (age, 

gender, and pregnancy status) and clinical data (history of previous TB, CD4 count, hepatic 

transaminases and renal function, and symptoms of TB) were abstracted from medical 

records. We examined TPT initiation as a binary outcome; follow up data assessing TPT 

adherence and completion were beyond the scope of this review.
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Clinic Description

The 16 PHCs within the Msinga subdistrict are allocated based on regional population 

and location along main roads. Clinic A was staffed by 6 prescribing nurses and provided 

clinical care to 4,250 patients monthly. Clinic B was staffed by 5 nurses and provided 

clinical care to 2,850 patients monthly. The hours of operation were similar at both clinics, 

operating from 7–5pm five days per week.

Data Analysis

The disposition of ART-initiating HIV patients is depicted in Figure 1, leaving 455 patients 

eligible for TPT. The primary outcome was TPT initiation, represented as a binary variable. 

Descriptive statistics were obtained for covariates within demographic and clinical domains. 

Bivariate analyses were conducted using the Pearson Chi-Square/Fisher’s Exact tests for 

categorical variables and the Wilcoxon Rank Sum test for continuous variables. Covariates 

significant at the p= 0.1 level in bivariate analyses were included in the logistic regression 

multivariable model. Backward selection was used to arrive at the most parsimonious 

multivariable model. Statistical significance was defined as p < 0.05. All statistical analyses 

were performed using SAS 9.4.

Ethical Approval

The Institutional Review Boards (IRBs) at Yale University School of Medicine and the 

South African Medical Association approved the study.

RESULTS

Between January 1, 2015 and June 10, 2016, 1,056 PWH initiated ART at Clinics A 

and B. Using our random selection strategy, 567 (53.7%) medical records were reviewed. 

Due to incomplete TB screenings, 15 (2.6%) records were excluded, resulting in a sample 

of 552 (52.3%) patients who initiated ART. A comparison of the study sample to the 

total patient population initiating ART showed no significant differences in age (p= 0.72), 

gender (p= 0.65), and baseline CD4 counts (p= 0.20), suggesting that the study sample is 

demographically representative of the overall HIV patient population attending Clinics A 

and B.

Among 552 ART initiators, 395 (71.6%) were female, the median age was 30 years (IQR= 

25–38), and 118 (31.1%) were pregnant (Table 1). Overall, 47 (8.9%) patients previously 

had TB, and 40 (7.9%) patients were currently receiving treatment for active TB at the time 

of ART initiation. The median CD4 count prior to ART initiation was 317 (IQR= 191–433), 

and the most recent median CD4 count after ART initiation was 316 (IQR= 181–440). On 

initial TB screening, 63 (12.4%) patients reported cough, 33 (6.6%) reported fever, 120 

(23.4%) reported weight loss, and 47 (9.2%) reported night sweats. Among ART initiators, 

305 (55.3%) attended Clinic A and 247 (44.8%) attended Clinic B.

Of 552 patients who initiated ART, 455 (82.4%) patients had active TB ruled out and were 

eligible for TPT and comprised the final analytical sample. Among 97 (17.5%) patients not 

eligible for TPT, 40 were on treatment for active TB disease and 47 had no documentation 
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ruling out active TB disease (Figure 1). Of those eligible for TPT, however, only 263 

(57.8%) initiated TPT. Compared to patients not initiating TPT, those who did (Table 2) 

were significantly older (p= 0.03) and more likely to be symptomatic with fever (p= 0.01) 

and weight loss (p= 0.03). From a structural perspective, patients were significantly more 

likely to initiate TPT at Clinic B rather than Clinic A (p < 0.001).

Among those eligible for TPT (Table 3), 195 (42.9%) attended Clinic B and 260 (57.1%) 

received care at Clinic A. Clinic B differed significantly from Clinic A by having a patient 

population with higher prevalence of pregnancy (p= 0.03), higher median creatinine levels 

(p= 0.001) and more symptoms of TB, including cough (p= 0.01), fever (p= 0.03), and 

weight loss (p < 0.001).

The multivariable model (Table 4) demonstrates that the clinic attended was the only 

independent predictor of TPT initiation; after adjusting for age and weight loss, patients 

attending Clinic B had a 2.24-fold (95% CI: 1.49–3.38) higher odds of initiating TPT 

compared to patients attending Clinic A.

DISCUSSION

We evaluated the implementation of TPT in two rural South African PHCs by determining 

the proportion of eligible individuals initiating TPT and the correlates of TPT initiation 

among PWH who initiated ART over an 18-month period. The findings indicate that overall 

TPT initiation at these PHCs was low, with only 57.8% of eligible patients initiating TPT in 

our study sample. Low TPT uptake is consistent with data from other settings, as indicated 

by a recent meta-analysis where only 62.3% (CI: 52–72) of eligible patients initiated an 

isoniazid-based treatment for latent TB (Alsdurf et al., 2016). Despite robust evidence 

regarding the efficacy of TPT (Menzies et al., 2018; Sterling et al., 2016; Sterling et al., 

2011; Swindells et al., 2019), implementation in TB endemic settings lags. Our analysis 

demonstrates that poor implementation of TPT, as represented by a low proportion of TPT 

initiation, is potentially attributable to health system factors that differ by clinic. Though 

South Africa has been a global leader in integrating TPT into national policy, this evidence 

suggests that the national guidelines are not being optimally implemented in rural PHCs due 

to structural factors. Using the PARiHS theoretical framework, which assesses the quality of 

the evidence, unique characteristics about the context, and the use of active and acceptable 

facilitation strategies, we further explored the structural factors contributing to the findings 

observed in this study and how to guide future clinic-level interventions for scaling up TPT.

Evidence:

Systematic reviews and meta-analyses confirm the efficacy of TPT, and both international 

guidelines (WHO) and the Department of Health of the Republic of South Africa strongly 

recommend its use in all PWH (Menzies et al., 2018; Republic of South Africa Department 

of Health., 2010; Sterling et al., 2016; Sterling et al., 2011; Swindells et al., 2019; World 

Health Organization, 2020).
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Context:

Several structural components in the context of the PHCs, related to healthcare provider 

knowledge, clinic staffing shortages, and degree of HIV/TB service integration, have been 

found to influence low TPT initiation (Charles et al., 2016; Heaman et al., 2015; Moolphate 

et al., 2013; Munthali et al., 2015; Singh et al., 2017; Teklay et al., 2016; Wilunda et al., 

2017).

The knowledge and attitudes of healthcare workers (HCWs) towards TPT is one structural 

factor potentially driving our study findings (Aït-Khaled et al., 2009; Lester et al., 2010; 

Moolphate et al., 2013; Rutherford et al., 2012; Singh et al., 2017). Specific to South 

Africa, clinic staff have been found to lack knowledge about TPT efficacy and guidelines 

(Lester et al., 2010). HCWs fear, without supportive data, that TPT, specifically the isoniazid 

monotherapy evaluated in our study, would contribute to drug resistance (Lester et al., 

2010). Concerns about drug resistance are especially relevant in South Africa, where there 

is a high prevalence of multi-drug and extensively-drug resistant TB (Lester et al., 2010). 

Apprehension that TPT will contribute to drug resistance has been reported in several other 

high TB burden settings as well (Aït-Khaled et al., 2009; Lester et al., 2010; Moolphate et 

al., 2013; Rutherford et al., 2012; World Health Organization, 2013). However, studies show 

that there is no increased risk of resistance associated with IPT/TPT (Balcells et al., 2006; 

World Health Organization, 2020; Van Halsema et al., 2010).

Clinic staffing levels may also explain the low rates of TPT initiation observed. Our findings 

are consistent with other South African studies that have found associations between lower 

provider-patient ratios and poor HIV outcomes, including unsuppressed viral load and a 

higher risk of ART default (Charalambous et al., 2016; Vella et al., 2010). In our rural 

setting, the nurse to patient ratio per month for Clinics A and B were 1:708 and 1:570, 

respectively. Compared to Clinic B, the lower nurse to patient ratio for Clinic A is a potential 

explanation for the lower TPT initiation rates observed.

Differential models of HIV and TB service delivery between the PHCs are an important 

consideration for how TPT is implemented within rural primary care settings. In our study, 

Clinic B has an integrated model of service delivery compared to Clinic A. At Clinic B, 

one nurse provides both HIV and TB services, including ART initiation, TB treatment, and 

TPT; this method of service delivery means patients seeking ART and TPT only need to 

visit one provider and stand in one queue within the clinic to receive services. At Clinic 

A, however, patients will receive ART and TPT from different nurses at various locations 

throughout the clinic. Multiple studies have shown that HIV and TB service integration 

facilitates access to clinical care, including TPT uptake, whereas lack of integration can lead 

to poor TB treatment compliance and TPT adherence (Bajunirwe F et al., 2016; Charles 

et al., 2016; Fox et al., 2016; Gupta et al., 2014; Munro et al., 2007; Suthar et al., 2014; 

Szakacs et al., 2006). Lack of service integration can inhibit HCWs’ ability to properly 

coordinate dual HIV and TB clinical care, leading to reduced access to providers, longer 

waiting times and queues, and medication stock-outs (Bajunirwe F et al., 2016; Munro et 

al., 2007; Szakacs et al., 2006). Moreover, when services are integrated, there is a common 

shared knowledge among providers about multiple conditions which increases skills and 

knowledge about treatment (Sylla et al., 2007). Furthermore, integration of TB-HIV services 
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may result in greater attention to TB symptoms among PWH. Without integrated HIV 

and TB service delivery, Clinic A may have experienced these challenges that would have 

undermined coordination of TB clinical care among PWH, including the implementation of 

TPT. We speculate that clinics with integrated HIV and TB services will improve rates of 

TPT uptake and adherence.

Similar health system challenges in implementing different preventive services have been 

reported in other resource poor settings. Perceived low quality of care, distance to 

health facilities, cost of treatment, perceived judgmental and lack of culturally competent 

healthcare providers, staff shortages, long wait times, stock-outs of supplies, inadequate 

space, lack of female providers, and intermittent availability of screening services were 

barriers to antenatal care and cervical cancer screening (Heaman et al., 2015; Munthali et 

al., 2015; Wilunda et al., 2017). Whether these challenges are specific to implementing 

preventive services in a resource poor setting or are broadly applicable to any newly 

established health program remains unknown but are worthy of future assessment to guide 

facilitation strategies. Nevertheless, these studies underscore the influence that structural 

barriers can have on the implementation and utilization of important preventive services.

Facilitation:

These potential health system challenges highlight the need for innovative implementation 

strategies for a critical WHO-endorsed preventive service that significantly reduces the 

risk of incident TB and TB-associated mortality among PWH (Badje et al., 2017; 

Churchyard et al., 2003; Grant et al., 2005). Accounting for the evidence and contextual 

factors documented in the literature, we propose implementation strategies that can 

facilitate improved TPT uptake in rural primary care settings. Facilitation approaches 

include reprioritization of TPT, improving HCW training, and integrating routine quality 

improvement surveillance (Pantoja et al., 2017; Powell et al., 2015). While reprioritization 

of TPT is a passive facilitation process, HCW training and quality improvement practices are 

active and ongoing and increase clinic-wide awareness.

Reprioritize TPT Nationally—A low rate of TPT initiation potentially suggests that 

TB prevention has declined among healthcare priorities. Consequently, public health 

officials reprioritizing TPT nationally could be an important step to improving TPT 

implementation at the primary care level. Re-emphasizing the wealth of evidence supporting 

TPT at the national level would highlight to HCWs that TPT is a valuable and effective 

intervention that should be performed routinely. A reprioritization strategy should utilize 

policy entrepreneurs, who are well connected to both scientific and policy communities 

and can bridge the gaps between, evidence, policy, and implementation (Hutchinson et 

al., 2011). The use of such policy entrepreneurs was found to be highly important in the 

successful implementation of co-trimoxazole prophylaxis among PWH in Zambia, Malawi, 

and Uganda (Hutchinson et al., 2011). South Africa has made strides in this regard through 

the development of a TB Think Tank to facilitate innovation in TB programs (White 

et al., 2018). Reprioritization by key stakeholders, particularly healthcare officials, may 

improve attention to TPT and increase rates of TPT prescriptions. To be successful, they are 

optimized when combined with repeated assessments and setting benchmarks for coverage. 
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Downstream effects of reprioritization might involve increased funding and/or resources 

that would lead to health system changes at PHCs, including integration of HIV and TB 

services and increased provider to patient staffing ratios, to ensure that TPT becomes and 

remains a sustainable clinical practice. Alternatively, a reprioritization practice with known 

benefits elsewhere is the implementation of pay-for-performance incentives, often linked to 

pre-defined benchmarks (Lee et al., 2015; Schuster et al., 2018; Witter et al., 2012).

Healthcare Worker Training—HCWs in South Africa and other high burden TB settings 

often have limited knowledge about TPT, despite incorporation into national guidelines 

(Aït-Khaled et al., 2009; Lester et al., 2010; Moolphate et al., 2013; Rutherford et al., 2012; 

Singh et al., 2017). Interventions aimed at improving knowledge about the importance 

of TPT, how to prescribe TPT according to South African guidelines, and dispelling 

misconceptions (ex. that TPT leads to drug resistance) are important strategies for increasing 

implementation. Educational interventions that have been studied in low-income settings 

targeting HCWs include simple education materials, internet-based learning, educational 

meetings and workshops (Pantoja et al., 2017). Of these strategies, educational meetings and 

workshops show the strongest evidence in improving patient outcomes (Pantoja et al., 2017; 

Sunguya et al., 2013). In comparable sub-Saharan African settings, training interventions 

including simple education showed success in improving provider knowledge, TB screening 

practices, and initiation of TPT (Tadesse et al., 2013; Zaeh et al., 2013). Ongoing coaching 

using tele-education models, such as Project ECHO, should also be considered (Zurawski 

et al., 2016). There is evidence that ongoing tele-educational interventions that use a 

collaborative training method have demonstrated success in increasing access to clinical 

education and training in resource-constrained regions of KwaZulu-Natal, South Africa 

(Mars, 2014). Lastly, these strategies of education, training, and mentoring should be 

implemented in an engaging and participatory environment, where HCWs thoughts and 

considerations regarding TPT implementation are taken into account (Van Ginderdeuren et 

al., 2019). The revamping of HCW training programs for TPT may itself not be sufficient for 

improving TPT uptake. However, given the rural and under-resourced nature of our setting, 

improving training is a potential cost-effective strategy for improving HCWs knowledge 

and skills related to TPT implementation that should be utilized alongside other facilitation 

strategies (Azadi et al., 2014).

Routine Quality Improvement—Quality improvement (QI) aims to monitor healthcare 

service delivery in the dimensions of effectiveness, equity, efficiency, patient-centered care, 

safety, and access in order to achieve desired health outcomes (Institute of Medicine 

Committee on Quality of Health Care in America., 2001). QI activities often involve the 

collection and analysis of healthcare metrics to monitor and observe changes in a clinical 

policy or practice. Routine audits of PHCs’ clinical databases, periodic onsite observers, and 

conducting surveys among healthcare providers and patients are all examples of strategies 

to monitor TPT implementation (together with other healthcare initiatives). Currently, South 

Africa’s National TB Control Program (NTCP) uses the Electronic TB register (ETR.Net) 

system, an existing surveillance framework already integrated into South African PHCs, to 

document patients initiating treatment for TB. While the PHCs have the ability to record 

and document TPT treatment through this system, it is not being routinely done. If TPT 
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administration was better integrated into this register, it would facilitate QI activities related 

to TPT implementation, such as audits to track trends in TPT initiation and completion 

(German et al., 2001; Mlotshwa et al., 2017). To supplement this quantitative data, NTCP 

representatives could also conduct qualitative interviews with HCWs and patients to gain a 

more complete perspective on TPT implementation (German et al., 2001). At the time of 

our study’s data collection, there was minimal TPT surveillance in the PHCs. Routine QI 

activities across the health system, distinct from monitoring and evaluation efforts within 

the national TB programme, can provide the appropriate external oversight needed to hold 

health facilities accountable to national TPT policy.

Limitations—Despite the many important findings, some limitations remain. First, this 

was a cross-sectional study, and we were unable to make any temporal conclusions 

from this analysis. We were unable to collect data on TPT completion, ART adherence, 

follow-up viral loads, and other important longitudinal data points. Second, our sample 

was drawn from only two PHCs, though these represent the largest PHCs in our region. 

Evaluating medical records from multiple clinics may have strengthened the finding that 

health system factors were a critical component to TPT initiation. Third, we restricted our 

assessment of TPT implementation to initiation of treatment. A more complete assessment 

of TPT implementation should also evaluate TPT adherence and completion, and we plan 

to complete such evaluations in the future. A more comprehensive TPT implementation 

assessment would also address the possibility that patients chose to decline treatment even 

when offered by a healthcare provider. In the current study, there was no documentation 

in medical records to support this; in fact, previous studies from our site have shown 

that patients usually initiate TPT when prescribed because they have strong trust in 

their healthcare providers (Jacobson et al., 2017). Nevertheless, even if patients actively 

declined TPT, health system factors likely still play an important role in patients’ individual 

healthcare decisions and should be addressed in future implementation strategies (Jacobson 

et al., 2017; Singh et al., 2017). Next, our measurement of health systems factors was 

limited to assessing the clinics as a proxy. We hope that future studies will directly measure 

the health system factors we speculate are relevant in this analysis. In this study, where 

we reviewed medical records that were filed differently at each PHC, we acknowledge 

the possibility of bias associated with missing data and sampling. While selection bias is 

also possible, our sample was representative of the source population across age, gender, 

and CD4 counts. Last, our understanding of the service delivery issues resulting in low 

TPT initiation could be improved through qualitative data from healthcare providers on 

their perceived barriers to TPT implementation. We are currently collecting this data to 

supplement findings from this study. Regardless, the data presented here provide important 

insights regarding the structural barriers to TPT implementation and directs future research 

to focus on HCW and facility level interventions in resource-limited settings.

CONCLUSION

Years after incorporation into national policy, TPT implementation lags in rural South 

African PHCs. Poor TPT initiation in this setting is associated with structural factors.
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Contextual factors that may contribute to poor TPT initiation include poor HCW knowledge 

and attitudes towards TPT, staff shortages, and lack of HIV/TB service integration. Potential 

strategies to facilitate implementation include reprioritization of TPT, expanding training 

for HCWs, and QI strategies. Future studies should explore in greater detail the speculated 

HCW and facility level barriers to TPT implementation. These evaluations can help tailor 

proposed implementation strategies to overcome health system challenges and improve TPT 

uptake in rural, resource-limited, high HIV/TB prevalent settings.
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Figure 1. 
Flowchart of obtaining final analytic sample
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Table 1.

Baseline characteristics of patients that initiated ART between January 2015 and June 10, 2016

ART Initiators (n= 552)

Demographic Characteristics (n, %)

 Age 
a 30 (25 – 38)

 Female 395 (71.6)

 Pregnant 
b, c 118 (31.1)

Clinical Characteristics (n, %) 
b

 Prior history of TB 47 (8.9)

 Active TB 40 (7.9)

 Baseline CD4 (cells/μL) 
a 317 (191 – 433)

 Recent CD4 (cells/μL) 
a 316 (181 – 440)

 ALT (U/L) 
a 16 (12 – 25)

 Creatinine (μmol/L) 
a 56 (46 – 68)

 Hemoglobin (g/dL) 
a 11.9 (11 – 13)

Initial TB Symptom Screening (n, %) 
b

 Cough 63 (12.4)

 Fever 33 (6.6)

 Weight Loss 120 (23.4)

 Night Sweats 47 (9.2)

Clinic (n, %)

 Clinic A 305 (55.3)

 Clinic B 247 (44.8)

a
Data are presented as median (interquartile range) where appropriate.

b
Denominator does not equal total sample size due to missing data.

c
Denominator includes only females.
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Table 2.

Characteristics of patients eligible for TPT, by TPT initiation status

No TPT Initiation (n=192) TPT Initiation (n=263) P-value
†

Demographic Characteristics (n, %)

 Age 
a 28 (23 – 35) 29 (24 – 39) 0.03

 Female 145 (75.5) 204 (77.6) 0.61

 Male 47 (24.5) 59 (22.4) 0.61

 Pregnant 
b, c 45 (31.9) 70 (35.7) 0.47

Clinical Characteristics (n, %) 
b

 Prior history of TB 14 (7.7) 18 (7.1) 0.84

 Baseline CD4 (cells/μL) 
a 340.5 (200 – 426) 329 (232 – 461) 0.23

 CD4 <200 (cells/μL) 38 (22.4) 59 (22.9) 0.90

 CD4 <350 (cells/μL) 87 (51.1) 134 (51.9) 0.88

 CD4 <500 (cells/μL) 151 (88.8) 219 (84.9) 0.24

 Recent CD4 (cells/μL) 
a 345 (207 – 430) 334.5 (222 – 461) 0.45

 ALT (U/L) 
a 15 (10 – 23) 15 (12 – 22) 0.32

 Creatinine (μmol/L) 
a 55.5 (45 – 67) 53 (45 – 67) 0.58

 Hemoglobin (g/dL) 
a 12 (10 – 13) 12 (11.00 – 13.30) 0.34

Initial TB Symptom Screening (n, %) 
b

 Cough 7 (4.1) 16 (6.4) 0.30

 Fever 0 (0.0) 10 (4.0) 0.01

 Weight Loss 14 (8.0) 38 (15.1) 0.03

 Night Sweats 3 (1.7) 11 (4.4) 0.17

Clinic (n, %) < .001

 Clinic A 135 (70.3) 125 (47.5)

 Clinic B 57 (29.7) 138 (52.5)

a
Data are presented as median (interquartile range) where appropriate.

b
Denominator does not equal total sample size due to missing data.

c
Denominator includes only females.

†
P-value for analysis of Wilcoxon Rank Sum Test (continuous variable) or χ2test/Fisher’s Exact (categorical variable).
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Table 3.

Patient characteristics of individuals eligible for TPT, by clinic

Clinic A (n= 260) Clinic B (n= 195) P-value
†

Demographic Characteristics (n, %)

 Age 
a 28 (23 – 37) 30 (25 – 37) 0.07

 Female 203 (78.1) 146 (74.9) 0.42

 Male 57 (21.9) 49 (25.1) 0.42

 Pregnant 
b, c 59 (29.5) 56 (40.9) 0.03

Clinical Characteristics (n, %) 
b

 History of TB 20 (7.9) 12 (6.6) 0.62

 Baseline CD4 (cells/μL) 
a 324.5 (220 – 428) 348.5 (214 – 467) 0.46

 CD4 <200 (cells/μL) 54 (21.7) 43 (24.0) 0.57

 CD4 < 350 (cells/μL) 132 (53.0) 89 (49.7) 0.50

 CD4 < 500 (cells/μL) 216 (86.8) 154 (86.0) 0.83

 Recent CD4 (cells/μL) 
a 328 (215 – 438) 351 (207 – 461) 0.99

 ALT (U/L) 
a 15 (11 – 23) 15 (11 – 21) 0.701

 Creatinine (μmol/L) 
a 53 (44 – 63) 60 (48 – 70) 0.001

 Hemoglobin (g/dL) 
a 12 (11 – 13) 12 (11 – 14) 0.30

Initial TB Symptom Screening (n, %) 
b

 Cough 7 (3.0) 16 (8.6) 0.01

 Fever 2 (0.9) 8 (4.3) 0.03

 Weight Loss 15 (6.3) 37 (19.6) < .001

 Night Sweats 5 (2.1) 9 (4.8) 0.13

Initiated IPT (n, %) 125 (48.1) 138 (70.8) < .001

a
Data are presented as median (interquartile range) where appropriate.

b
Denominator does not equal total sample size due to missing data.

c
Denominator includes only females.

†
P-value for analysis of Wilcoxon Rank Sum Test (continuous variable) or χ2 test/Fisher’s Exact (categorical variable).
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Table 4.

Correlates of IPT initiation in two South African Primary Care Clinics

TPT Initiation

Unadjusted OR* (95% CI) Adjusted OR* (95% CI)

Clinic

 A 1.00 1.00

 B 2.62 (1.77 – 3.87) 2.24 (1.49 – 3.38)

Initial TB Symptom Screening

 Cough 1.61 (0.65 – 4.01) --

 Fever N/A --

 Weight Loss 2.05 (1.08 – 3.91) 1.56 (0.80 – 3.06)

 Night Sweats 2.60 (0.71 – 9.45)

Demographic Characteristics --

 Age 1.02 (1.00 – 1.04) 1.02 (1.00 – 1.04)

 Female 1.12 (0.72 – 1.74) --

 Pregnant 1.19 (0.75 – 1.88) --

Clinical Characteristics

 History of TB 0.93 (0.49 – 1.91) --

 Baseline CD4 (cells/μL) 1.00 (1.00 – 1.003) --

 CD4 <200 (cells/μL) 1.03 (0.65 – 1.64) --

 CD4 <350 (cells/μL) 1.03 (0.70 – 1.52) --

 CD4 <500 (cells/μL) 0.71 (0.39 – 1.27) --

 Recent CD4 (cells/μL) 1.00 (1.00 – 1.00) --

 ALT (U/L) 1.00 (0.99 – 1.01) --

 Creatinine (μmol/L) 1.00 (0.99 – 1.01) --

 Hemoglobin (g/dL) 1.07 (0.97 – 1.18) --

*
OR: Odds Ratios
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