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ABSTrACT

Background. Childhood tuberculosis (TB) remains a significant health problem worldwide despite the increase on its 
emphasis in national health programs. 

Objective. This study aimed to describe how TB in children is identified and managed in a routine TB program in a 
rural setting in a high-burden country.

Methods. This is a prospective, community-based surveillance study in public rural clinics in the Philippines. 
Observations on case finding and management of TB in children as well as contact tracing in an existing TB program 
are described.

Results. Out of 266 children with presumptive TB, 41 (15.4%) were cases of TB, 15 (5.6%) had latent TB infection 
(LTBI), 81 (30.5%) had TB exposure, and 129 (48.5%) had no TB. There were 37 (90%) TB cases who were clinically 
diagnosed. Ninety-three per cent (93%) of children with TB disease were cured or completed treatment. Among 
25 children targeted for isoniazid preventive therapy (IPT) for LTBI and TB exposure, only 12 (52%) completed 
the recommended 6 months of IPT. Only 40 (43%) children aged 0 to 4 years exposed to smear-positive TB cases 
were screened.

Conclusion. Barriers in the diagnosis, low IPT completion and problems in contact tracing may hinder successful 
implementation of TB programs for children.
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iNTrODuCTiON

Tuberculosis (TB) in the Philippines declined by more 
than half from 1990 to 20151 and the country has mainly 
achieved this through the National Tuberculosis Control 
Program (NTP) with directly observed treatment, short-
course (DOTS) as its centerpiece strategy. However, from 
2003 to 2011, the proportion of children aged 0 to 14 years 
notified to the Philippines’s NTP relative to other cases did 
not exceed 2%, 1 but with the change in case notification, the 
number of cases notified to the country’s NTP increased in 
2014 and 2015 to 12.1%2 and 9.6%, respectively.3
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Globally, it is estimated that there were 1 million new 
cases of childhood TB or 10% of the total incident cases, 
however, in 2015 children accounted for only 6.3% of the 
total cases.3 Although, there is increasing emphasis on 
childhood tuberculosis in national tuberculosis programs, 
previously, childhood tuberculosis has been neglected in the 
majority of national TB programs.4,5 This has been largely 
due to the difficulty in confirming childhood cases of TB, 
which presents with non-specific signs and symptoms 
that may elude diagnosis.6 The majority of childhood TB 
are paucibaciliary and hence are smear-negative, posing a 
dilemma for all programs, which focuses on acid-fast bacilli 
(AFB) smears as a screening tool.2,6 Other widely used 
diagnostic tests, namely chest radiography and tuberculin 
skin testing, also have low yield.7 Current strategies have 
combined different clinical and diagnostic parameters to 
come up with a definitive diagnosis. More recently, newer 
diagnostic tests have been added to assist in confirming TB 
diagnosis in children.8

In the Philippines, a review of the NTP showed a wide 
variation in the proportion of smear-negative childhood TB 
relative to total smear-negative cases reported per region 
with some regions with no reported cases to some with more 
than 50% of the total.9

These variations may indicate that there may be different 
reasons that contribute to the neglect of childhood TB in 
health programs which are unique to a community or locality. 

MAtEriAls And MEthods

Setting and study procedures
This is a prospective community-based surveillance 

study in San Juan, Batangas, using the existing NTP set-up, 
from May 14, 2013 to July 31, 2015, as previously described.10 
San Juan is a rural municipality in the Philippines with a 
population of 99,755 in 2013. It has a young population with 
children less than 15 years old comprising about 43% of the 
population. San Juan was chosen as the study site because 
of a cooperative local government which has control over 
the local health system and because its rural health unit 
conforms to the guidelines of the NTP as evidenced by its 
accreditation as a DOTS facility.

Briefly, the study used the NTP guidelines and 
case definitions for diagnosis of TB, including those for 
children.11-13 Children in the NTP is defined as less than 
15 years of age. Based on the NTP guidelines, passive 
surveillance included TB case finding among those 
symptomatic patients who presented themselves to the San 
Juan Rural Health Unit (RHU). Enhanced surveillance 
was conducted by the community health workers among 
household contacts of diagnosed and registered TB cases 
of the RHU as they were instructed by the NTP. The main 
diagnostic tool used was direct sputum smear microscopy 
(DSSM). For patients whose DSSM were negative, chest 
x-ray (CXR) were requested. However, CXR is not provided 

for free in the NTP. In addition to the standard diagnostic 
tests offered in the NTP, sputum TB culture was added as 
part of the study.

For children who were presumptive TB cases but who 
could not provide sputum samples for DSSM, CXR and 
tuberculin skin testing (TST) were performed following 
NTP guidelines. TST was also done during the evaluation 
of children 0-4 years old who were household contacts of 
index cases when they presented at the local health center. 
For children aged 0-4 years who were household contacts of 
an index case whose TST was negative, TST was repeated 
after three months.

Information (age, sex, source of patient whether public 
or referred by private physician, presenting signs and 
symptoms, history and nature of TB exposure, number and 
age group of household members, laboratory test results - 
DSSM, TB Culture, CXR, diagnosis, TB classification, and 
outcome) was collected on paper and entered to Samsung 
Galaxy chat phones via an Android-based application (mTB 
app) specifically programmed for the study. The information 
was then sent through short messaging service (SMS) to 
a database through a gateway. Children were diagnosed 
as either TB disease, latent TB infection, TB exposure, 
or no TB. Those with TB disease were classified as either 
pulmonary or extrapulmonary TB and as bacteriologically-
confirmed TB or clinically-diagnosed TB. Possible outcomes 
of TB patients were recorded as: 1) cured (a patient whose 
sputum became negative by smear or culture in the last 
month of treatment and on at least one previous occasion), 
2) treatment completed, 3) treatment failed, 4) died, 5) 
lost to follow up (one whose treatment was interrupted 
for two consecutive months or more), and 6) not evaluated 
(patients who did not complete diagnostic procedures so 
subsequently was not diagnosed). To be diagnosed as having 
TB disease, children aged 0-14 years old must fulfill 3 
out of the following 5 criteria: 1) TB symptomatic which 
is the presence of at least 3 of the 6 signs and symptoms 
suggestive of TB (coughing or wheezing for ≥2 weeks, 
especially if unexplained; unexplained fever of > 2 weeks, 
after common causes such as malaria and pneumonia have 
been excluded; loss of weight/failure to gain weight/weight 
faltering/loss of appetite; failure to respond to 2 weeks of 
appropriate antibiotic therapy for lower respiratory tract 
infection; failure to regain previous state of health after viral 
infection of exanthem (e.g. measles); and fatigue/reduced 
playfulness/lethargy; 2) exposure to an active TB case (adult 
or adolescent); 3) positive tuberculin skin testing; 4) CXR 
suggestive of TB; and 5) other diagnostic procedures. A 
child who had no signs and symptoms presumptive of TB 
nor radiologic or laboratory evidence, but tested positive on 
tuberculin skin testing was classified as having latent TB 
infection (LTBI). A child who was in close contact with an 
active adult TB case, but without any signs and symptoms 
of TB, with negative TST reaction, and no radiologic or 
laboratory findings suggestive of TB was classified as TB 
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exposure. A child who did not fall under any of the previously 
described diagnoses or who was assessed by the physician as 
having another disease was considered as having no TB, for 
the purposes of this study.

As an accredited DOTS provider, all NTP health 
staff members in the RHU have undergone standard NTP 
training. The Municipal Health Officer (MHO), rural health 
physicians (RHP), and the NTP Coordinator were certified 
to have undergone training on case finding and management 
of tuberculosis in children.

Treatment of diagnosed TB cases was provided as part of 
NTP guidelines. Children aged <5 years who were assessed to 
have LTBI were placed on isoniazid preventive therapy (IPT). 
Asymptomatic children aged <5 years who were exposed to 
bacteriologically confirmed source cases with negative TST 
but had no CXR done may be started on IPT.

Data analysis
Information obtained from the TB surveillance was 

reviewed. Data were age disaggregated into the following 
age groups: 0 to less than 5 years old, 5 to 9 years old, 10 to 
14 years old, and 15 years and older, tabulated and analyzed 
using Microsoft Excel for Mac version5.

Descriptive statistics were calculated. Information on 
the number of cases was assessed at regular intervals of the 
surveillance to ensure that cases were captured and compared 
with baseline data submitted to the NTP in the preceding 
16 months prior to surveillance. The number and age groups 
of the household contacts of those who were diagnosed with 
TB were also retrieved. For children who were enrolled, we 
reviewed their patterns of exposure. Demographic variables 
were tabulated among bacteriologically and clinically 
confirmed pediatric TB patients.

Ethics
This study underwent ethical review and was approved 

by the University of the Philippines Manila-Research Ethics 
Board (UPMREB-2012-0355). Written informed consent 
was provided by all adults and all parents/guardians of 
children from birth to < 18 years old. Assent was obtained 
from all children aged 7–17 years. The study was anchored 
on the public health program of NTP thus all TB work-up, 
including the TB culture, of enrolled subjects went through 
the RHU DOTS staff and were relayed personally to the 
subjects. The study staff only had access to results of patients 
who gave consent.

rESuLTS

From 14 May 2013 to 31 July 2015, there were 318 
children (presumptive TB and exposure) who were enrolled 
in the study (Table 1). Children represented 19.6% of all 
1,622 presumptive TB cases. Among these 318 children, 
266 children completed the follow-up for evaluation (Table 
1). Out of the 266, 41 (15.4%) were diagnosed to have TB 

disease, 15 (5.6%) had LTBI, 81 (30.5%) had TB exposure, 
and 129 (48.5%) had no TB.

Children diagnosed with TB disease comprised only 9 
% of the total 468 adults and children diagnosed with TB 
during the study period. Among children with TB disease, the 
average age was 5.7 years (median 5 years, range 11 months 
to 14 years), however, bacteriologically-confirmed cases were 
older. The majority (n=37, 90.2%) of TB disease cases were 
clinically confirmed (Table 2).

Bacteriologically-confirmed childhood TB
Out of 266 children with complete information, 43 

(16%) were able to provide a sputum sample for DSSM. 
The youngest child who was able to provide a sample was 
6 years old. Four (9.3%) children were positive by culture, 
none showed resistance. Three children, who were positive by 
both culture and smear, were aged 14 years, and presented 
with cough and fever of more than 2 weeks, weight loss and 
fatigue. Two of these children had known household exposure 
to TB. One, a 10-year-old, had a negative smear, but positive 
culture and presented with only two symptoms: weight loss 
and fatigue; and was exposed to a parent who was diagnosed 
with TB (Table 2).

Use of clinical algorithm in diagnosis of childhood TB
Out of 266 children, 71 (27%) fulfilled the criteria of 

having 3 of the 6 symptoms identified with TB and were 
assessed as TB symptomatic. A total of 195 (73%) were 
either asymptomatic or had less than 3 symptoms. The most 
common symptom was cough of more than 2 weeks which 
was reported in 165 (62%) children.

Among those diagnosed with TB disease (N=41), 
19 (46%) were TB symptomatic while 22 (54%) had 2 
or less clinical symptoms. Among those who were not 
considered as TB symptomatic was a 10-year-old who 
had positive sputum culture. The most common symptoms 
in all TB disease cases were: cough (n=32, 78%), loss of 
appetite/weight loss (n=25, 61%) and fever (n=16, 39%). 

Table 1. Characteristics of children who were screened for TB 
and those with complete information

All children 
screened for TB

N= 318
n (%)

Children who 
completed screening

N=266 
n (%)

Age group
0- 4 years old 141 (44) 129 (48)
5- 9 years old 127 (40) 113 (42)
10- 14 years 50 (16) 24 (9)

Male 172 (54) 143 (54)
Exposure 153 (48) 111 (42)

Within household 137 (43%) 102 (38)
Referral source

Public 222 (70) 181 (68)
Private 70 (22) 65 (24)
Not recorded 26 (8) 20 (8)
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Furthermore, among these 41 children diagnosed with TB 
disease, 13 (32%) had known TB exposure among which, 11 
occurred within the household, and the majority (n=10) of 
the identified source was one or both parents, and 8 of the 
source cases were smear positive.

CXRs were not provided for free in the NTP and only 
27 (10%) had CXR. All 27 children had CXR findings 
suggestive of TB and all were diagnosed with TB disease.

Of the 266 children, 232 (87%) had TST, among which 
34 (13%) were positive, 158 (59%) were negative and 40 
(15%) did not return for the reading of the skin test. The latter 
were referred by private physicians. Of the 41 diagnosed with 
TB disease,19 (46%) had positive TST, 7 (17%) had negative 
results while 15 (37%) children had no TST.

Only 111 (42%) had exposure to a known TB case, among 
which 102 (92% of those with exposure) occurred within the 
household and 78 (70%) of these household exposures were 
to sputum smear positive source cases. Of the 78 children 
household contacts of smear positive source cases, 42 (54%) 
were asymptomatic and were classified as either TB exposure 
(n=34, 44%) or latent TB infection (n=6, 8%). Of the 36 
(46%) symptomatic children who were household contacts of 
smear positive source cases, 4 (5%) were diagnosed with TB 
disease, 25 (32%) had TB exposure, 6 (8%) had LTBI and 1 
(1%) had no TB.

Outcomes
Of the 41 children diagnosed with TB disease, 38 (93%) 

children were enrolled in the NTP and started on anti-TB 
treatment. All were new cases of TB and all had pulmonary 

TB; 35 children completed treatment and 3 children were 
cured. For the 3 children who were not enrolled in the NTP, 
one moved residence and was lost to follow up, while 2 opted 
to have their treatment with private physicians. There were 
no deaths among the children diagnosed with TB disease.

Among the 15 children diagnosed with LTBI, 8 were 
younger than 5 years and were recommended to be started 
on Isoniazid Preventive Therapy (IPT) according to NTP 
guidelines. However, only 2 (25%) were started on IPT. One 
was lost to follow-up and the other completed therapy.

Of the 81 children classified as TB exposed, 56 were 
less than 5 years old and 48 were exposed to smear positive 
patients, and thus were recommended to be started on IPT. 
Of the 48, only 21 (44%) were started on IPT. Among the 
21 started on IPT, only 11 completed therapy; 1 transferred 
residence and 9 were lost to follow-up.

Overall, of the 23 children with LTBI and TB exposure 
who were started on IPT, only 12 (52 %) completed the 
recommended 6 months of IPT. Feedback from health 
workers in the study identified the following causes for 
the low compliance: parents may not have understood 
why asymptomatic children had to take medications for a 
prolonged period, and the inconsistent availability of isoniazid 
in the public health facility.

Contact tracing
Among the 468 cases of TB in adults and children 

included in the surveillance, household contacts of both 
bacteriologically and clinically-diagnosed TB cases (Table 
3) were followed. No contact information was available from 

Table 2. Characteristics of patients with bacteriologically-confirmed TB and clinically–diagnosed TB
Bacteriologically-

confirmed TB disease
n=4 
n (%)

Clinically-diagnosed 
TB disease

n=37
n (%)

Total with 
TB disease

n= 41 
n (%)

Age Group
0 to 4 0 (0) 20 (54) 20 (49)
5 to 9 0 (0) 15 (41) 15 (36)
10 to 14 4 (100) 2 (5) 6 (15)

Male 2 (50) 21 (56.8) 23 (56.1)
Presence of BCG scar 2 (50) 28 (75.7) 30 (73.2)
Known TB exposure 3 (75) 10 (27) 13 (31.7)
Tuberculin skin test positivea 0 (0) 19 (51.3) 19 (46)
Chest x-ray compatible with TBb 2 (50) 25 (67.5) 27 (66)
Fulfilled 3 of the 5 criteria to be considered as TB symptomatic 3 (75) 16 (43.2) 19 (46)
Clinical presentation

Cough 2 weeks or more 3 (75) 26 (70.3) 29 (70.7)
Loss of appetite/weight faltering 4 (100) 21 (56.8) 25 (60.9)
Fever 2 weeks or more 3 (75) 14 (37.8) 17 (41.5)
Fatigue/Lethargy 3 (75) 12 (32.4) 15 (36.6)
Failure to respond to antibiotic therapy 0 (0) 6 (16.2) 6 (14.6)
Lymphadenopathy 0 (0) 5 (13.5) 5 (12.1)
Failure to regain previous state of health 0 (0) 2 (5.4) 2 (48.8)

a Among bacteriologically confirmed cases, no TST were done. Among clinically-diagnosed, twenty-six (26) had TST and came back for reading of 
results. Of this number, 19 were TST positive. Eleven (11) of the 37 clinically-diagnosed cases did not have TST or results were unknown.

b Among the 4 bacteriologically confirmed, 2 had CXRs that were read as positive for TB; 2 were not done. Among clinically-diagnosed, 25 had CXRs 
that were read as positive, 12 had no CXRs done or unknown results.
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18 bacteriologically confirmed and 8 clinically confirmed 
cases. The 442 patients with household contact information 
had a total of 1,572 household contacts, or 3.6 contacts per 
index case.

Among 112 bacteriologically confirmed TB cases, 92 
were smear positive. When source case information from 
children aged 0 to 4 years in the study were cross-checked 
with the names of the 92 patients with smear positive results, 
only 40 (43%) household contacts in this age group were 
screened for TB.

Recording childhood TB cases and feedback
Information at 3 months into the surveillance (14 May 

2013 to August 2013) on childhood TB was compared with 
baseline information from January 2011 to April 2013, 
prior to surveillance. At 3 months of surveillance, no case 
of childhood TB was reported, which was similar to the 
preceding 16 months prior to surveillance. Staff complained 
of the lack of anti-TB medications for children in the RHU. 
Because there were no medicines, staff did not detect cases 
in children and instead referred them to private physicians 
for diagnosis and management. Discussions with the 
RHU staff further revealed other issues: absence of age-
disaggregated reporting so monitoring of children with TB 
was inconsistent, lack of training on TB in children by the 
frontline staff, inconsistent implementation of contact tracing 
so exposed children were not screened, transportation costs 
and problems with diagnostics such as no purified protein 
derivative (PPD) for TST, no follow-up for TST readings, 
CXR not being performed and young children being unable 
to provide sputum.

Following age disaggregation of cases, augmentation of 
anti-TB medications for children and re-training of frontline 
staff, an increase in the number of cases were seen by the 6th 

month of the surveillance.

DiSCuSSiON

We present the experience on the diagnosis and 
management of childhood TB in public health clinics in 
a rural area in the Philippines. We identified 41 cases of 
childhood TB in a span of 26.5 months or 9% of all notified 
TB cases in San Juan, lower than the estimated 15% to 18% 

of the total TB cases in the country.14 Only 4 of the diagnosed 
childhood TB cases were bacteriologically confirmed, the rest 
were diagnosed clinically. Among diagnosed TB cases the 
majority (93%) completed treatment or were cured, however 
almost half (48%) did not complete their IPT course. This is 
a missed opportunity in TB control since isoniazid reduces 
the risk of progression to disease by 59% in children <15 
years of age.15 We believe that we were able to capture most 
of the household contacts considering that the average 
household size in San Juan in 2010 was 4.4.16 However, 
only 43% of children aged 0 to 4 years who were household 
contacts of smear positive TB cases were screened. Our 
results on contact screening were somewhat lower compared 
to a cross-sectional study conducted in urban settings in the 
Philippines,17 wherein 57.3% of listed household contacts of 
diagnosed TB cases who were aged 0 to 4 years were screened 
for TB in public health facilities run by local governments. 
Due to the devolved nature of the health care system in the 
Philippines, implementation of health programs may be 
inconsistent nationwide, particularly in rural areas. Although 
the WHO recommends tracing and provision of IPT for all 
children <5 years old who are household contacts of sputum 
smear–positive cases once TB disease has been ruled out,18 
contact tracing is inconsistently implemented.19 A health 
needs assessment framework was used to address this policy 
gap19in Indonesia which showed that only 8% of eligible 
child contacts returned to the clinic for screening.20

The initial low or absent cases of childhood TB 
identified in the first few months of our surveillance in 2013, 
was probably similar to the experience of some other areas 
in high burden countries like the Philippines. Some of the 
problems identified in our study during discussions with 
health care workers that affected childhood TB identification 
and inconsistent implementation of contact tracing such as 
stockouts of anti-TB drugs for children, lack of diagnostics 
such as PPD and transportation costs were also mentioned 
as possible reasons in other studies.17,21

Our study had several limitations. First, we only included 
ambulatory cases diagnosed in the public health clinics in San 
Juan. We missed the more severe cases, including deaths due 
to childhood TB. These cases would likely have been sent 
to hospitals with subspecialty care that are only available 
outside the municipality of San Juan. Second, we also 

Table 3. Number of household contacts of 442 adults and children with diagnosed TB enrolled during the surveillance

Age group

No. of contacts of 256 
bacteriologically-confirmed 

TB patientsa

n (% of total)

No. of contacts of 154 
clinically-diagnosed adult 

and adolescent TB patientsb

n (% of total)

No. of contacts of 32 
clinically-diagnosed 
pediatric patientsb

n (% of total)
0- 4 years old 112 (11.8) 50 (9.5 ) 2 (2.0)
5- 9 years old 122 (12.9) 71 (13.5) 15 (14.8)
10- 14 years old 145 (15.3) 84 (16.0) 11 (10.9)
15 years old and older (adults) 566 (60.0) 321 (61.0) 73 (72.3)
Total 945 526 101

a Out of 274 bacteriologically confirmed TB cases there were: 227 DSSM positive, 45 culture positive but DSSM negative, and 2 positive but DSSM 
and culture negative patients. Eighteen (18) cases did not have any recorded household contacts.

b Adolescent subjects are those who are 10 to 14 years old. Adults are those who are 15 years old and above.
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missed ambulatory cases that have been brought to private 
physicians; 15% of children with TST in our study did not 
return for reading and most of these children returned to their 
private physicians for reading. In previous studies among TB 
patients, about half preferred to go to private physicians for 
initial care.22,23 Third, only 10% of children had CXRs done 
and it is likely that those children who were considered as 
TB exposure or LTBI may have CXR findings suggestive of 
TB, thus necessitating treatment. Fourth, we only identified 
15 cases of LTBI, substantially lower than expected. It is 
estimated that the Philippines has the 6th highest burden of 
LTBI cases with 3.37 million LTBI cases in children <15 
years old.24 This may be due to problems with contact tracing 
which was not consistently performed by community health 
workers who were also working on other programs in the 
community. Furthermore, travel costs of household contacts, 
including those who were asymptomatic had to be paid by 
the families themselves deterring visits to the health center 
for assessment.

Our study confirms the barriers in the diagnosis 
and management of TB in children. Depending on signs 
and symptoms that are not specific to TB together with 
inconsistent availability of CXR hinders accurate diagnosis. 
In the joint review of the Philippines’ NTP, health workers 
complained of complicated algorithms for childhood 
TB.9 Simplified algorithms for identification of TB in 
children and its inclusion with the adult case identification 
and emphasis on contact tracing were introduced in the 
Revised Manual of Procedures of the NTP in 2014. Close 
monitoring of compliance in contact tracing implementation 
should be performed. If children can expectorate, sputum 
should be collected for bacteriogical confirmation. Use of 
more sensitive tests such as Xpert MTB/RIF particularly in 
children with paucibaciliary disease will increase the yield 
and hence likely improve case detection in children.

Childhood TB represents recent transmission of 
tuberculosis and should therefore be used as a sentinel event 
that requires improved TB control. We identified several 
constraints in the program; addressing these constraints will 
contribute to the identification, compliance to treatment 
and improve outcomes for childhood TB particularly at the 
community level.
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