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ABSTRACT 

Background:  Interventions to prevent tuberculosis (TB) for children are poorly implemented 

worldwide. TB preventive therapy (TPT) is highly-effective at preventing TB disease in household 

contacts < 5 years old, but only 23% of child contacts received in 2017. In 2006, to simplify the 

process and improve implementation, the World Health Organization (WHO) recommended 

symptom-based screening as a replacement for tuberculin skin test (TST)-based screening of child 

contacts. We aimed to determine the effectiveness of this recommendation.  

Methods:  A cluster-randomized trial was conducted to determine whether contact evaluation using 

symptom screening improved the proportion of identified child contacts <5 years who initiated TPT 

compared to TST-based screening. From October 2015 through February 2017 in the Matlosana 

sub-district of North West Province, 16 clinics were randomized to conduct child contact 

evaluations with either symptom-based or TST-based screening. Training and customized child 

contact management files were provided to all clinics. Outcome data were abstracted from clinical 

records.  The continuum of care for child household contacts was determined. 

Results:  Contact tracing identified 549 and 467 children <5 from 1440 and 1597 TB index patients 

in the symptom and TST clinics, respectively (0.37 vs 0.28 per case; p=0.16). Of these identified 

contacts, 51% of children in symptom screening clinics and 57% in TST screening clinics initiated 

TPT (p=0.55) and 48% and 53% of children who started TPT completed therapy (p=0.65). Four 

children developed TB disease while on TPT, despite a negative screening at TPT initiation. There 

were no child deaths. Based on an historic average of 0.7 child contacts per index case in this 

district, we estimate 14% and 15% TPT coverage among child contacts exposed to TB in the 

symptom and TST clinics respectively (p=0.83).  
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Conclusions:  Symptom- based screening did not improve the proportion of identified child contacts 

initiated on TPT when compared to TST-based screening. Further research is needed to identify 

bottlenecks and evaluate interventions to ensure all TB-exposed children <5 receive TB preventive 

therapy.  (ClinicalTrials.gov identifier: NCT03074799) 

Readers: Richard E Chaisson, M.D. and Stephan Ehrhardt, M.D.  
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INTRODUCTION  

TB remains a top 10 cause of child mortality worldwide with an estimated 230,000 child deaths in 

2017. Children under-5 years of age, once infected with Mycobacterium tuberculosis, are at high risk of 

progressing to TB disease (1). This includes disseminated TB with high associated morbidity and 

mortality (1). TB preventive therapy (TPT) reduces this already elevated risk of TB disease by 60-

90% in young children and has been a longstanding recommendation of the World Health 

Organization (WHO) for household TB contacts under-5 (2-4). This recommendation remains 

poorly implemented worldwide, where in 2017, only 23% of an estimated 1.3 million children under 

5 years old with household exposure to Mycobacterium tuberculosis received TPT (4). Modeling studies 

suggest improving contact investigation and implementation of TB preventive therapy in household 

child contacts under 5 years would prevent nearly 83,000 (83%) TB deaths and an additional 65,000 

(17%) TB cases among children under 5 years (5). 

At the time that this study was conceived and initiated, little was known about the pediatric TB 

prevention continuum of care. In Cape Town, South Africa, a retrospective record review 

demonstrated that 46% of identified household child contacts were screened, 58% of those were 

initiated on TPT and only 13% of those completed therapy (6). A subsequent systematic review 

showed large and variable losses at all steps of the care continuum (7). To date, few interventions to 

improve the care continuum have been studied. Interventions have focused on improving clinic 

documentation through household contact files and registers (7-9). Research has focused on 

identifying simple and effective screening strategies to allow contact management to be 

decentralized to clinics near a child’s home to avoid the need for travel to a district hospital (10, 11).  

Historically, children were screened using tuberculin skin testing (TST). This involves placing an 
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intradermal injection of purified tuberculin protein and allowing a reaction to develop (or not) over 

48-72 hours. At that time, the amount of induration is measured in millimeters and determined to be 

positive or negative, based on predefined host risk factors. TST has imperfect sensitivity and 

specificity because it requires a functioning host immune system and cross reacts with both the BCG 

vaccine and environmental nontuberculous mycobacteria. Children with a negative TST are eligible 

for TPT. Children with a positive TST are referred to the district hospital for chest X-ray and 

physician evaluation. In resource-limited settings, program challenges include unavailability of 

purified tuberculin protein and poor access to facilities with X-ray capacity and pediatricians (7, 10, 

11). From a patient perspective, though medical care in these settings is often free, the cost of 

transport and missing work alongside the requirement of two visits 48-72 hours apart often deters 

patients from seeking care or results in loss to follow up (7, 12).  

Given the complicated screening process with multiple logistical and test-based challenges, it was 

hypothesized that symptom-based screening may be a simple and feasible approach to household 

child contact evaluation. A retrospective record review of 252 children under-5 years who were a 

household contact of an active TB case identified a symptom screen with a negative predictive value 

of >95%, depending on the definition of TB disease used (10). These symptom screen includes poor 

weight gain, fever, current cough, fatigue and reduced playfulness. Notably, the symptom screen 

missed cases of asymptomatic hilar adenopathy, which is caused primary infection but often treated 

as TB disease. Importantly, this can be successfully treated with isoniazid monotherapy (10, 13) and 

may not require three drug therapy usually required for TB disease. This strategy was confirmed in a 

prospective Indonesian cohort of 269 child contacts under 15-years of age (11). Both studies 

concluded symptom-based screening was a safe and effective approach to child contact 

management. In 2006, the World Health Organization (WHO) recommended symptom-based 

screening of child contacts to simplify the evaluation and allow it to occur in decentralized clinics 
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near the patient’s home (10, 11, 14-16). In the absence of symptoms, TPT can be initiated 

immediately. The presence of symptoms prompts an evaluation with a gastric aspirate and referral to 

a district hospital for a chest X-ray.   

While this recommendation has been incorporated into many country guidelines (17), it had not 

been widely implemented (18). To date, there are little data on the effectiveness of the symptom-

based screening approach on TPT uptake. To evaluate this, we conducted a pragmatic cluster-

randomized trial to measure the effectiveness of symptom-based screening on pediatric TPT uptake, 

as compared to TST-based screening, in a real-world, programmatic setting.  The trial is registered at 

clinicaltrials.gov (NCT03074799). 

METHODS 

Study Design 

From October 2015 through June 2017, we conducted a pragmatic, parallel cluster-randomized trial 

in the Matlosana sub-district of North West Province, South Africa. The 16 Matlosana sub-district 

primary health clinics were randomized in a 1:1 ratio to conduct child contact evaluations with either 

symptom-based or TST-based screening. All aspects of child contact evaluation (Figure 1) were 

performed by clinic and/or hospital staff. Randomization was stratified by TB case notifications and 

distance to the district hospital (measured in average transportation cost), to balance study arms on 

cluster-level variables that were likely to be associated with successful screening and TPT initiation.  

Given the pragmatic nature of the intervention, neither the clinic staff nor the child’s caregiver were 

masked to the study intervention.  

 

Inclusion and Exclusion Criteria 

We included all children less than five years old who were identified as the household contact of a 
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pulmonary and/or extra-pulmonary TB index case treated in a Matlosana clinic. We excluded 

children of index cases who were found to have documented rifampin resistance by Xpert 

MTB/Rif® and/or isoniazid resistance by mycobacterial culture (BD BACTECTM MGITTM 

mycobacteria growth indicator tubes) as detected by Line Probe Assay by South African National 

Health Laboratory Services (NHLS). These children were excluded because isoniazid preventive 

therapy is not efficacious in preventing TB disease among contacts of multi-drug resistant 

tuberculosis. These children are referred to and followed by the Multi-drug resistant TB clinic at the 

district hospital and not the local clinic. They are not provided chemoprophylaxis and are followed 

for symptomatic disease for two years. Given the difference in the standards of care for these patient 

groups, they were excluded from our study.    

 

Sample Size 

Clinic-based medical records of child contact evaluation were not maintained prior to study 

implementation. As a result, several assumptions were made for the sample size calculation, 

including a 20% baseline proportion of TPT initiation using the TST approach, a harmonic mean to 

account for varying cluster sizes, and a coefficient of variation (k) of 0.3. We used a historical mean 

of 0.7 child contacts per index case from a household-based contact tracing study performed in the 

same district in 2009 (19). We hypothesized that symptom-based screening would result in a 20% 

increase in TPT initiations compared to TST-based screening. Using the Hayes and Bennett formula 

(20), we estimated 16 clusters would be required to achieve 80% power with a 5% type I error rate, 

accounting for two extra clinics per arm given clinic stratification at randomization.  

 

Treatment Guidelines 

Children in the symptom clinic arm were screened according to the 2013 South African Guidelines 
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for the Management of Tuberculosis in Children (17). The symptom screen included cough or 

persistent fever for more than two weeks, documented weight loss or failure to thrive, fatigue 

manifested as either tiredness or decreased playfulness, a neck mass, lethargy and wheeze 

nonresponsive to acute-acting beta-2 adrenergic receptor agonists (Figure 1) and was considered 

positive if at least one symptom was present (17). Children in the TST clinic arm were screened both 

symptomatically and with TST (Figure 1). Asymptomatic children in the symptom clinic arm and 

asymptomatic children with a negative TST in the TST clinic arm were initiated on TPT with 

isoniazid (10-15mg/kg/day) for six months. All symptomatic children in both study arms and 

asymptomatic children with a positive TST result in the TST clinic arm were evaluated by a 

physician at either the local clinic or the district hospital. Gastric aspirates were obtained for all 

symptomatic children and were evaluated with MGIT™ culture and Xpert MTB/Rif ®, if there was 

sufficient sample available. All laboratory work was performed by NHLS. Children with 

microbiological evidence of Mycobacterium tuberculosis were initiated on TB treatment with rifampin, 

isoniazid and pyrazinamide with or without ethambutol (17). Children whose symptoms persisted 

following negative sputum tests were referred to the district hospital for evaluation by a physician. 

Similarly, children who initiated TPT and developed symptoms while on therapy were evaluated 

with a gastric aspirate and referred to a physician if sputum testing was negative and symptoms 

persisted.  

 

Nurse Training/Program Implementation 

Clinic TB nurses, assistant nurses, and community health workers received training on the use of a 

child contact management file and register, the assigned screening mechanism, contact tracing 

practices, pediatric-specific counseling skills, and pediatric HIV testing. Screening was performed by 

the TB nurse or by other clinic staff supervised by the TB nurse. Clinic-specific cascades of pediatric 
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preventive care were provided as feedback to each TB clinic quarterly.  

 

Outcomes 

The primary outcome was the risk difference in the mean proportion of eligible identified child 

contacts under 5 years who initiated TPT in the symptom-based versus TST-based screening arms. 

No similar pragmatic trials of pediatric TB prevention had been done prior to study initiation and 

could therefore not inform our choice of primary outcome. Initiation was chosen over completion 

of therapy as the primary outcome for two reasons. First, screening methods were more likely to be 

reflected in the proportion of children initiating therapy than completing therapy. Second, in a 

pragmatic study, we were concerned about loss to follow up during a six-month course of therapy. 

This loss to follow up was expected to be minimal for initiation of therapy as the time between 

screening and initiation should be no more than 1-2 weeks, depending on the outcome of the 

screen.  

Secondary outcomes included the mean proportion of eligible child contacts under 5 years who 

progressed through each step of the care continuum (identification, screening, initiation and 

completion of TPT) by study arm. These steps were proposed by Szkwarko, et. al. for 

standardization across pediatric TB prevention studies in low resource settings (7). Completion of 

therapy was defined by either the TB nurse or by record review showing a total of 5 follow up visits 

over a six-month period. We defined TPT coverage as the mean proportion of estimated child 

contacts under 5 years who completed a six-month course of TPT by study arm (19). Others have 

proposed a similar approach to calculate the estimated number of child contacts using data from 

demographic and health surveys.(21) We chose to use our prior epidemiologic study data as it was 

considered more context-specific and provided more conservative estimates than this South African 

National Survey.  
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Data Collection 

Staff at all clinics were trained to use a customized child contact management file. All data were 

recorded by the clinic staff and subsequently abstracted from index case and child contact files. We 

abstracted index case demographics, HIV status, and TB diagnosis, and child contact demographics, 

medical evaluation including HIV testing, initiation of TB prevention or treatment, treatment 

outcomes, and adherence to follow up visits.   

Children had to be seen at the clinic within six months of index case admission to the clinic to be 

considered “screened.” Children who initiated therapy were considered lost to follow up if they did 

not return to the clinic within 4 months after their last recorded visit.  

 

Ethical Approval 

This study was approved by and granted waiver of informed consent by the University of 

Witwatersrand Human Research Ethics Committee and the Johns Hopkins Medicine Institutional 

Review Board.  

 

Statistical Analysis 

Given the relatively small number of clusters per arm, the analysis was performed using unweighted 

cluster-level proportions. An unpaired t-test was used to determine the significance of the risk 

difference between study arms. The Wilcoxon rank sum test was used to test the normality 

assumption and resistance to outlying clinic performance. The primary analysis was intention-to-

treat. We also conducted a post-hoc sensitivity analysis using data from when TST was fully available 

in all clinics. The total number of estimated household child contacts was calculated using a historic 

ratio of 0.7 child contacts under 5 years for each adult index case who reported not living alone (19).  
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RESULTS 

Sixteen clinics were randomly allocated to conduct symptom-based screening or TST-based 

screening (Figure 2). All clinics participated for the duration of the study, from October 1, 2015 

through December 31, 2017, and were included in all primary and secondary analyses. There were 

1446 and 1603 notified TB diagnoses (index cases) in the symptom clinic and TST clinic arms, 

respectively, from October 1, 2015 through February 28, 2017. Index case recruitment was stopped 

one month early due to TST stock out. Six index cases were excluded from each study arm given 

isoniazid and/or rifampicin resistance resulting in 1440 index cases in the symptom clinics and 1597 

index cases in the TST clinics who named 549 and 467 child contacts, respectively (Figure 2). One 

child from the TST clinic arm was ineligible for preventive therapy due to diagnosis with TB disease 

and was not included in our analysis. We included 549 and 466 identified eligible household child 

contacts in the primary and secondary analyses in the symptom clinic and TST clinic arms, 

respectively. All eligible children had outcome data collected.  

Index and Child Contact Characteristics at Baseline: Child contact evaluations were conducted for 

293/549 (53%) and 239/466 (51%) child contacts under 5 years old in the symptom clinic and TST 

clinic arms, respectively. Key characteristics were balanced between study arms for both child 

contacts and their associated index cases (Table 1-3). The median age of the TB index cases was 35 

years in both study arms and more were female than male (Table 1). Most had pulmonary TB (87% 

vs 84% in symptom and TST) and nearly three-fourths were HIV-positive. Not all child contact 

characteristics were recorded on the clinic file. The median age of child contacts was 24 months 

(inter-quartile range [IQR] 36,60) and 25 (IQR 14,48) months, respectively (Table 2). Only 39% and 

41% of child contacts were the child of the index case. HIV exposure was not recorded for 55% and 
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60% of children in the symptom clinic and TST clinic arms. Less than 1% of children in either study 

arm were documented as HIV positive.  

Primary Outcome: The proportion of children who initiated TPT was 51.5% in the symptom clinics 

and 56.5% in the TST clinics (risk difference of -5.1% (95% CI: -22.8, 12.7; p=0.55; Figure 3). The 

coefficient of variation, k, for the primary outcome is 0.30. TST was in stock for 65% of clinic 

months. In a sensitivity analysis consisting of children evaluated during months when TST was 

available in all TST-clinics, the proportion of children who initiated TPT was 58.1% in the symptom 

clinics and 56.5% in the TST clinics (risk difference of 1.6% (95% CI: -16.7, 19.8; p=0.86; Table 5).  

Continuum of Care: Contact tracing identified 549 and 467 children under five years old from 1440 

and 1597 TB index patients in the symptom clinic and TST clinic arms, respectively (0.37 vs 0.28 

child contacts per case; p=0.16; Table 4).  Based on an historical average of 0.7 child contacts per 

index case in Matlosana, we estimate 55% and 45% of children were identified in the two arms, 

respectively (p=0.27; Figure 4). Of the identified contacts, 293 (52%) and 239 (59%) were screened 

in the two arms respectively (p=0.41). Of the screened child contacts, 288 (99%) and 226 (95%) 

initiated TPT (p=0.11) and 117(48%) and 128(53%) of those completed therapy (p=0.65) in the 

symptom clinic and TST clinic arms, respectively.   

Of those who initiated therapy, 162 (48%) and 91 (43%) were lost to follow up. The median time to 

the last visit was 97 days (IQR 62, 123) and 107 days (IQR 69, 126) days, respectively.  224 (83%) 

and 188 (80%) child contacts initiating TPT completed at least one month of preventive therapy and 

184 (68%) and 164 (68%) completed three months of preventive therapy, respectively. There were 

no reported discontinuations due to side effects or reported deaths. 

Only thirteen (5%) and eight (5%) child contacts had a positive screening evaluation in the symptom 



 10 

and TST arms, respectively. Four children were diagnosed with TB disease after TPT was initiated, 3 

in the symptom clinic arm and 1 in the TST clinic arm. These 4 children were asymptomatic at the 

time of TPT initiation and were on TPT therapy for 27-74 days prior to TPT discontinuation. All of 

these children clinically responded to TB treatment, though one was lost to follow up prior to 

completion of therapy. 

Overall, 14% and 15% of estimated child contacts completed a six-month course of TPT, 

respectively (p=0.83).  

DISCUSSION 

Uptake of TPT among household child TB contacts under five years old is poor globally (7, 12, 18); 

only 23% of estimated contacts reportedly received TPT in 2017 (4). The results of this pragmatic 

cluster randomized trial showed no significant difference in TPT uptake in child contacts under 5 in 

clinics performing symptom-based versus TST-based screening. Our results suggest steps in the 

pediatric TB prevention care continuum that require strengthening to protect household child 

contacts from developing TB disease. Specifically, child contact identification, linkage to and 

retention in care all require strengthening; 50% of children were not identified, 45% of identified 

children were not linked to care and 50% of those initiated failed to be retained in care for a full six-

month course of isoniazid preventive therapy. 

The study was not powered to detect small differences in TPT uptake between the two screening 

methods; we anticipated the change in policy would result in a large difference relevant from a 

public health perspective. Our sample size assumptions were largely correct, except for a higher than 

expected baseline proportion of TPT uptake in the TST clinic arm. Post hoc power calculations 

demonstrated 80% power to detect a 40% increase in TPT initiations between the study arms. TST 



 11 

stockouts may have affected TPT uptake by either limiting progression through the continuum of 

care or resulting in symptom-based screening performed in both study arms. A sensitivity analysis, 

excluding time with TST stockouts, showed no difference between the two study arms. Cluster 

contamination was limited by the requirement of TB index cases to be treated by the public health 

clinic covering their neighborhood to allow for directly observed TB treatment in the home. Only 

1% of child contacts presented for TB screening at a clinic different from their associated index 

case.  

Screening with subsequent initiation of TPT was the one functioning step in the care continuum 

where a surprising 97% of children who presented to the clinic for screening were initiated on TPT, 

irrespective of study arm. This was unexpected based on our pre-trial assessment and prior 

published continuums of care both in South Africa and elsewhere (6, 7). Better than expected 

proportions of household child contacts may have been initiated on TPT in the control arm due to 

(1) implementation of the TPT register and medical file, (2) institution of programmatic feedback, 

(3) participation in the clinical trial (4) unbalanced groups with respect to an important but 

unidentified confounding covariate or (5) the combination of any or all of these factors. Simplified 

screening did not convince a higher proportion of caregivers to bring their TB-exposed children 

under 5 years to the clinic.  

Introduction of a child contact file allowed us to define a pediatric TB care continuum for an entire 

South African sub-district. Based on historical controls, clinic-based contact tracing under-

ascertained up to 50% of child contacts. Additionally, clinic-based services failed to link 45% of 

identified child contacts to decentralized TB preventive care services. For the 25% of children who 

engaged in care, fewer than 50% completed six months of TPT. Had a one-month regimen been 

available, up to 80% of children would have completed therapy. However, TPT coverage would still 

have been low given that up to 75% of patients are either not identified or not linked to care. This 
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continuum of care is mildly improved from other published programmatic settings and WHO 

estimates, again highlighting the health care system’s failure to address TB prevention in this high-

risk group (4, 7). Health system strengthening activities including prioritization from the local TB 

program, healthcare worker training, improved documentation tools and indicators, and evidence-

based screening strategies could not together improve the care continuum to more than 15% TPT 

coverage. Nearly all clinics used facility-based services during this study, few utilized community-

based TB services providing DOT to the index case. Integration of pediatric TB prevention into 

other clinic-based and community-based services will be essential to improving pediatric TB 

prevention. Short course TB prevention regimens alone will not be sufficient to improve pediatric 

TB prevention.  

We anticipated a larger number of symptomatic child contacts and a larger number of child contacts 

initiating TB treatment. Frankly symptomatic children may have presented directly to the hospital 

and were recorded only as index cases or may have died of TB without a TB diagnosis. Modeling 

studies suggest more than 95% of pediatric TB mortality is among children who fail to be diagnosed 

with TB disease (22). Symptom-based screening did not pose a greater burden on either the local or 

the district health system as compared to TST-based screening. For local clinics, symptom-based 

screening required only one visit for asymptomatic household child contacts as compared to at least 

two visits for all household child contacts in the TST-arm. Only 13 children in the symptom arm 

and 8 children in the TST arm screened positive resulting in 2 versus 3 referrals to the district 

hospital, respectively. This simplified process was accepted by caregivers as evidenced by the high 

proportion (99%) of families who accepted TPT in the symptom-based screening arm.  

Four household child contacts developed symptoms within several weeks of TPT initiation and all 

were evaluated for and diagnosed with TB disease. These cases may reflect mildly symptomatic child 
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contacts who screened negative at the initial evaluation, asymptomatic hilar adenopathy not able to 

be treated by isoniazid monotherapy (10, 13), or children who were nonadherent to their preventive 

therapy and progressed to TB disease. In any case, these children all responded to first line therapy 

without concern for drug resistance. Symptom screening can therefore be conducted safely in a real-

world setting, but does require ongoing symptom screening after TPT has been initiated.  

 

We believe our trial was methodologically and practically sound. We do not believe that we have 

falsely rejected the null hypothesis. The point estimates are fairly close together with largely 

overlapping confidence intervals, supporting the lack of difference between the two study arms. Post 

hoc power calculations demonstrated 80% power to detect a 30% difference in TPT uptake between 

the study arms. This trial was conducted in a semi-urban South African sub-district where nurse 

training and support may be of better quality than in many rural sub-Saharan African communities, 

thereby possibly limiting generalizability. Even still, the sub-district suffered many financial 

constraints resulting in significant nursing shortages; overall clinics were functioning at 57% nursing 

capacity by the end of this study.   

CONCLUSIONS and RECOMMENDATIONS 

In conclusion, simplifying the TB screening process and decentralizing it closer to the child’s home 

did not result in higher proportions of household child contacts entering into or being retained in 

TB preventive care as compared with a TST-based screening approach. Clinic nurses appropriately 

initiated TPT using symptom-based screening in a real-world setting. Symptom-screening can be 

conducted safely and without a greater burden to the health care system, as compared to TST-based 

screening and it should therefore remain the standard of care. Further research is needed to improve 

child identification, linkage to and retention in TB preventive care to reduce TB-associated child 
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morbidity and mortality.   
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Table 1: Baseline characteristics of index cases. Index-level Characteristics (for index cases with 
screened child contacts under 5 years old) 

Characteristic Symptom Arm TST Arm 

 Individual Individual 

Number of Index Cases with Identified and screened Child Contacts 
under 5 years old 

214 182 

Age (years) (median, IQR) 35 (26-43) 35 (27-43) 

Age Category (no, %)   

     <5 years 2 (1%) 4 (2%) 

      5-15 years 18 (8%) 6 (3%) 

      16-35 years 92 (43%) 81 (45%) 

      35-55 years 85 (40%) 72 (40%) 

      >55 years 17 (8%) 19 (10%) 

Sex (no, %)   

     Male 90 (42%) 62 (34%) 

     Female 124 (58%) 120 (66%) 

Disease Type (no, %)   

     Pulmonary TB 186 (87%) 153 (84%) 

     Extrapulmonary TB 20 (9.3%) 22 (12%) 

     Pulmonary and Extrapulmonary TB 5 (2.3%) 5 (3%) 

     Not Recorded 3 (1.4%) 2 (1%) 

Xpert MTB/RIF ® (no, %)   

     Positive 137 (64%) 108 (59%) 

     Negative 29 (14%) 36 (20%) 

     Not recorded 48 (22%) 38 (21%) 

Smear (no, %)   

     Positive 61 (29%) 51(28%) 

     Negative 107 (50%) 102 (56%) 

     Not Recorded 46 (21%) 29 (16%) 

Registration Type (no, %)   

     Newly registered by clinic 126 (59%) 83 (46%) 

HIV Status (no, %)   

     Positive 152 (71%) 132 (73%) 

     Negative 57 (27%) 48 (26%) 

     Not recorded 5 (2%) 2 (1%) 

HIV-positive and on cART at 2 months 132 (87%) 117 (89%) 

 



 19 

Table 2: Baseline characteristics of child contacts. Child-level Characteristics (for screened 
children only).  

Child Characteristic Symptom Arm TST Arm 

 Individual Individual  

Number of Screened Child Contacts 293 239 

Contact Age (months) (median, IQR) 24 (36-60) 25 (14-48) 

Contact Age Group (no, %)   

     <1 year 62 (21%) 45 (19%) 

      1-2 years 61 (21%) 40 (17%) 

      2 years 153 (52%) 147 (61%) 

     Not Recorded 17 (6%) 7 (3%) 

Contact Sex (no, %)   

     Male 128 (44%) 112 (47%) 

     Female 153 (52%) 110 (46%) 

     Not Recorded 12 (4%) 17 (7%) 

Relationship to Index (no, %)   

     Son/daughter 115 (39%) 97 (41%) 

     Grandchild 50 (17%) 58 (24%) 

     Niece/nephew 63 (22%) 37 (15%) 

     Other (sibling, etc) 13 (4%) 25 (11%) 

     Not recorded 52 (18%) 22 (9%) 

Sleep Location (no, %)   

     Same bed 76 (26%) 62 (26%) 

     Same room 21 (7%) 19 (8%) 

     Same house 149 (51%) 117 (49%) 

     Different house 6 (2%) 4 (2%) 

     Other 0 (0%) 2 (1%) 

     Not recorded 41 (14%) 35 (14%) 

HIV Exposure (no, %)   

     Exposed 39 (13%) 39 (16%) 

     Not Exposed 95 (32%) 58 (24%) 

     Unknown/Not Recorded 159 (55%) 142 (60%) 

HIV Status (no, %)   

     Positive 1 (0.34%) 2 (0.8%) 

     Negative 158 (54%) 168 (70%) 

     Unknown 134 (45.7%) 69 (29.2%) 
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Table 3 Baseline characteristics of randomized clinics 

Clinic Characteristic Symptom Arm TST Arm 

Number of clinics 8 8 

Notified TB Cases per clinic per month (median, range) 9  (6-13) 10  (6-15) 

Median number of child contacts identified per adult index case 

(median, range) 

0.37  (0.25-0.48) 0.28  (0.21-0.35) 

Mean transportation cost to hospital (median SAR, range) 30 (0-44) 34 (26-46) 

Clinic Type  

     Primary Health Clinic (smaller) 

     Community Health Clinic (larger) 

 

1 

7 

 

3 

5 

Clinic location  

     Township 

     City  

 

6 

2 

 

7 

1 

Contact Tracing  

     Home-based  

     Facility-based 

 

2 

6 

 

2 

6 

Child Contact Register and/or file in place prior to study initiation 0 1 

SAR is South African Rand 
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Table 4: Number of eligible child contacts progressing through each step of the cascade. 
 Symptom Arm TST Arm   

Individual 

(no) 

Clinic 

(%) 

Individual 

(No) 

Clinic 

(%) 

Risk Difference p-

value 

Estimated Child Contact <5* 955 - 1003 -   

Identified Child Contact <5 

     Child Contact to Index Case Ratio 

549 

0.37 

55% 467 

0.28 

45% 10.4% (-29.7, 8.9) 0.27 

0.16 

Screened 

     Screened by assigned mechanism 

     Symptom or TST Positive 

     Referred to Physician 

293 

284 

13 

2 

52% 239 

185 

8 

3 

59% -7.1 % (-10.9,25.1) 

5.1% (-21.2,11.0) 

0.41 

0.51 

Initiation of Therapy 

     Isoniazid Preventive Therapy 

     Median time to initiation (days) 

 

288 

13 [6,30] 

 

51.5% 

 

226 

17 [7,40] 

 

56.5% 

 

-5.1% (-12.7, 22.8) 

 

0.55 

Outcomes 

     Completed 

     Lost to Follow up 

     Discontinued, incident TB 

     Discontinued due to side effects 

     Discontinued, preference 

     Discontinued, transfer out 

     Discontinued, unknown reason 

     Death 

 

117 

162 

3 

0 

0 

1 

5 

0 

 

24.7% 

25% 

 

128 

91 

1 

0 

2 

3 

1 

0 

 

32.9% 

21% 

 

-8.3% (-10.1, 26.6) 

4.1% (-17.1, 8.96) 

 

0.35 

*Child contacts were estimated by multiplying 0.7 by all adult index cases with pulmonary TB who 
did not report living alone 
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Table 5: Proportion of Identified Child Contacts Initiating TPT by cluster and study arm. 
ITT analysis (top) and for sensitivity analysis (bottom).  
 

 
  

 Symptom Arm TST Arm  

 Number 

Initiating 

TPT 

Number 

Identified 

Child 

Contacts 

Proportion 

Identified Child 

Contacts 

Initiating TPT 

Number 

Initiating 

TPT 

Number 

Identified 

Child 

Contacts 

Proportion 

Identified Child 

Contacts 

Initiating TPT 

Risk 

Difference  

(95% CI) 

p-value 

ITT Analysis 

1 36 66 54.5 18 70 25.7 - - 

2 18 52 34.6 38 68 55.9 - - 

3 13 42 30.9 17 23 73.9 - - 

4 65 143 45.5 41 53 77.3 - - 

5 57 89 64.0 39 67 58.2 - - 

6 29 41 70.7 45 143 31.5 - - 

7 6 12 50.0 19 29 65.5 - - 

8 64 104 61.5 9 14 64.3 - - 

 - - 51.5% - - 56.5% -5.0%  

(-22.8, 12.7) 

0.55 

Sensitivity Analysis: TST fully in-stock in all clinics (October 2015 – August 2016) 

1 28 40 70 17 58 29.3   

2 15 31 48.4 30 57 52.6   

3 9 31 29 14 21 66.7   

4 36 94 38.3 24 33 72.7   

5 36 57 63.1 25 42 59.5   

6 21 28 75 40 110 36.4   

7 4 5 80 11 17 64.7   

8 40 66 60.6 7 10 70   

 - - 58.1% - - 56.5% 1.6 %  

(-16.7, 19.8) 

0.86 
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Figure 1: Screening Strategies for TB-exposed child household contacts.  
*Symptom screening included: fever or cough ≥2 weeks, weight loss or failure to thrive, fatigue, 
reduced playfulness, lethargy, neck mass or wheeze. Symptomatic indicates patient had any one 
symptom, asymptomatic indicates patient was negative for all symptoms. **The TST cut off 5mm 
for HIV positive, 10mm for HIV negative children under 5 years. ***Evaluation for TB disease 
should have included a gastric aspirate and evaluation by a physician. TPT = TB preventive therapy 
(6 months). RHZE = Rifampin, isoniazid, pyrazinamide and ethambutol.  
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Figure 2: Study Population. 
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Figure 3: Effectiveness of the symptom-based screening approach in improving TPT uptake 
among child TB contacts under five years as compared to TST-based screening. Panel (a) 
ITT analysis and panel (b) TST sensitivity analysis. 
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Figure 4: Pediatric TB Prevention Continuum of Care by Study Arm and Overall.  
Proportions for each study arm are displayed above the bar graph. Overall proportions of child 

contacts who successfully progress to the next step in the continuum of care are shown in boxes. All 

proportions are cluster-adjusted.  
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