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InTroduCTIon
Tuberculosis (TB) is a serious infectious 
disease that affects children worldwide, 
especially infants and children aged less 
than 15 years. According to the latest 
report issued by the WHO in 2018, chil-
dren with TB comprise approximately 
10% (aged <15 years) of all TB cases, 
and thus, approximately 1 million new 
cases of TB emerge in children globally.1 
However, the number of reported cases of 
child TB greatly differed from the number 
of estimated cases. It has been estimated 
that almost two- thirds of all children with 
active TB have not been reported.2 The 
low reporting rate of child TB is partially 
due to the low detection rate. Therefore, 
the prevention and control of TB in chil-
dren still faces enormous challenges.

In China, the data on the prevalence 
of TB in children are still from the fourth 
nationwide random survey of TB reported 
19 years ago.3 4 To date, few large- scale 
epidemiological studies relating to TB in 

children have been performed in China. 
The characteristics of TB in children differ 
from those in adults. The diagnosis of TB 
in children is more difficult than that in 
adults because most cases are bacteriologi-
cally negative and often have non- specific 
clinical symptoms and signs.5 6

In 2005, the Chinese Center for Disease 
Control and Prevention (CDC) devel-
oped a web- based Tuberculosis Informa-
tion Management System (TBIMS) to 
collect real- time TB data, including on 
child TB, in 31 provinces in Mainland 
China.7 However, only the notification 
of pulmonary TB (PTB) is mandatory 
under the Chinese Law of Preventing and 
Controlling Infectious Disease. Based on 
these data, we reported the incidence of 
children with PTB notified in China and 
assessed its epidemiological characteristics 
from 2009 to 2015 in order to formu-
late the effective and precise strategy for 
prevention and treatment.

MeThods
Incidence
Child TB was defined as TB occurring in 
children aged under 15 years from the 
national TB programme. We used the 
definitions in the 2008 China National 
Guideline for PTB for bacteriologically 
confirmed or clinically diagnosed TB in 
the lung parenchyma or the tracheobron-
chial tree.8

data sources
All notified child PTB cases were obtained 
from the TBIMS of the Chinese CDC. 
We included all notified child PTB cases 
in 31 mainland provinces from 2009 to 
2015 and extracted the demographic, 
epidemiological and laboratory data for 
each patient. The annual population in 
children in China was obtained from 
the National Bureau of Statistics of the 
People's Republic of China and used to 
calculate the notified child PTB incidence 
in each province.

statistical analysis
The annual incidence and annual smear- 
positive and bacteriologically positive case 
rates of notified child PTB were calculated 
and are displayed as a time series figure. 
The 95% CI of the PTB incidence was 
estimated with the Poisson methods. The 
spatial and temporal distributions of the 
incidence were plotted using ArcGIS soft-
ware (V.10.2; ArcGIS Development Team, 
Open Source Geospatial Foundation 
Project). The other figures were created 
using R software (V.3.5.1). The χ2 test was 
used to assess the difference in the positive 
rate of X- ray abnormality, sputum bacte-
riology and smear between the notified 
child PTB group and the ≥15 years age 
PTB group. The statistical analyses were 
performed with SPSS software (V.20.0, 
Chicago, Illinois, USA), and all statistical 
tests were two- sided. P values <0.05 were 
considered statistically significant.

ethics statement
The data used in this study were collected 
as a part of routine TB surveillance by the 
CDC. Individual consent was not required 
as this study was not considered research 
directly involving human subjects.

resuLTs
In total, 35 710 child PTB cases were 
reported in Mainland China from 2009 
to 2015. The overall male to female ratio 
was 1.08:1. The 75.2% (26 857) of the 
cases were in the 10–14 years age group, 
followed by 14.7% in the 5–9 years age 
group (5258) and 10.1% in the 0–4 years 
age group (3595). Notably, the number 
of notified PTB cases was relatively high 
among the younger children (0–1 years 
old) and older children (12–14 years old) 
(figure 1A,B).

Incidence and epidemiological 
characteristics
The average annual incidence of children 
with PTB notified to the TBIMS was 2.44/
per 100 000 children (95% CI 1.77 to 
3.10). From 2009 to 2015, the PTB inci-
dence in children of all ages decreased by 
over 50%: from 3.78/105 to 1.79/105. 
The greatest decline was in the 0–4 years 
age group (83.1%), followed by 5–9 years 
age group (73.5%) The lowest decline 
was in the 10–14 years age group (30%) 
(figure 2A), which was also the age group 
with the highest incidence (figure 2B).

The highest geographical incidence was 
observed in the western region (3.86/105, 
95% CI 2.80 to 4.92), followed by the 
central region (2.30/105) and eastern 
region (1.36/105) (online supplementary 
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figure 1). Specifically, Tibet (15.95/105) 
had the highest incidence, followed 
by Guizhou (7.91/105) and Xinjiang 
(5.36/105) (figure 3). Although the overall 
incidence showed a decreasing trend, some 
provinces, such as Qinghai and Guizhou, 
exhibited small peaks in 2012 (figure 3).

The peak period of notified child PTB 
appeared from March to July, especially 
from May to July (figure 4A). Although 
the meteorology status differed among the 
different provinces, similar peak periods 
of notified child PTB were observed 
(figure 4B).

Laboratory test
Generally, the positive rates of sputum 
smear and bacteriology, and chest X- rays 
abnormality were 21.5%, 21.7% and 
98.1%, respectively (figure 5). The total 
positive cases of sputum smear and bacte-
riology, respectively, were 8216 and 8631. 
Specifically, the lowest positive rates of 
sputum smear and bacteriology were in the 
5–9 years age group (5.2% (431/8216) and 
5.1% (441/8631), respectively). However, 
the most positive cases of sputum smears 
and bacteriology were in the 10–14 years 
age group (84.3% (6922/8216) and 84.7% 
(7312/8631), respectively).

Comparison of PTB in children and the 
≥15 years age group
Notifications of child PTB only accounted 
for 0.6% of all notified PTB cases, with the 
maximum proportion of child TB cases in 
Tibet (2.85%) and minimum proportion 
in Jiangsu (0.28%) (online supplementary 
table 1). Although the incidence of both 
populations showed a downward trend 
over the 7 years, the decline in child PTB 
was more rapid than that in the non- child 
age PTB group (52.5% vs 21.2%).9 10 
Similar to PTB in the whole population, 
the spatial distribution of PTB in children 
showed a high incidence in the west and a 
low incidence in the east of China (online 
supplementary figure 1 and figure 3).9 10 
However, the peak period of notified child 
PTB, when mainly occurring from March to 
July and covering spring and early summer, 
appeared later and longer than that of all 
age PTB.9 Regarding laboratory tests, the 
positive rates of X- ray abnormality and 
sputum smear and bacteriology in the chil-
dren with PTB were lower than those in 
the ≥15 years age group population (all p 
values <0.001).

dIsCussIon
Our study was derived from a large sample 
of more than 6 million notified PTB cases 

reported to the TBIMS during 2009 to 
2015 in Mainland China and provides the 
most comprehensive epidemiology charac-
teristics of notified child PTB in China since 
2000.

We found that the average annual inci-
dence was 2.44/105, which was higher 
than the average global level, but lower 
than that in India and Cambodia.11 From 
2009 to 2015, the incidence of notified 
child PTB in Mainland China declined 
from 3.78/105 to 1.79/105, and the extent 
of the reduction was as high as 52.5%. 
This reduction may mainly be attributed 
to the use of the BCG vaccine and the 
Directly Observed Treatment Short Course 
(DOTS) programme. The application of 
BCG in China can be traced to the ‘Interim 
Measures for BCG Vaccination’ promoted 
by the Ministry of Health in 1954. By 
2009, the national BCG vaccination rate 
reached 99%. Recently, a prospective 
Chinese cohort study suggested that the 
prevalence of latent TB infection in partic-
ipants without a BCG scar (as unsuccessful 
BCG vaccination) were higher than that 
in those with a scar (as successful) who 
were younger than 50 years, specially 
5–15 years old.12 The DOTS strategy was 
set on in the 1990s and was first imple-
mented in 13 provinces in China.13 The 
strategy did not have nationwide coverage 
until 2005. The other reasons included the 
Law of Preventing and Controlling Infec-
tious Disease amended since 2004 and 
TBIMS established and implemented since 
2005.14 In summary, the combination, 
non- fragment of interventions made PTB 
in children substantially decreased.

The average predicted proportion of TB 
in children in China estimated by Peter J 
Dodd’s model was 6%,11 so the numbers 
of new child TB cases expected were 
approximately 50 000 per annum. In fact 
in our study the average annual notified 
cases of PTB in children were only 5450. 
The 10- fold difference may be attributed 
to the following reasons: first, for adults, 
the constituent ratio of PTB and EPTB was 
90%–80% vs 10%–20%, however, for 
children, the ratio was 50% vs 50%.15 The 
Chinese law on infectious diseases requires 
that PTB, but not extrapulmonary TB 
(EPTB) be notified. Second, child patients 
with TB are treated at paediatric hospitals 
or large general hospitals, which are not 
directly linked to the TBIMS.16 17 Third, 
although we believed that many child TB, 
especially EPTB cases are not reported 
in China, the actual proportion may be 
less than 6% after 2010.18 19 Because of 
the above reasons, we are conducting a 
national survey to obtain the number of 
actual cases of PTB in children.

Figure 1 (A) The number of notified child PTB cases by age and sex in Mainland China, 
2009–2015. The boxes represent 50% of case distribution, and the lines indicate the IQR. (B) The 
number of notified child PTB cases by age group, sex and year in Mainland China, 2009–2015. 
PTB, pulmonary tuberculosis.
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Similar to the ≥15 years PTB age 
group, the spatial distribution of PTB in 
children showed a high incidence in the 
West and low incidence in the East.9 10 
The possible reasons are as follows: a rela-
tively underdeveloped economy, poor 
medical resources and several outbreaks 
of TB in schools in the western region.4 
The opposite status contributed to the 
low TB incidence in eastern China. In 
addition, the child PTB cases occurred 
approximately 2 months after the peak 
in other age patients with TB and lasted 
for a longer time, which may suggest that 
children have fast latent TB infection, 
and similar epidemic to other respiratory 
and childhood infectious diseases.20 21 
We also found a higher incidence in the 
0–1 years age group and the 12–14 years 
age group. The high incidence in infants 
may be related to immature immunity and 
close contact with patients with TB in a 
family.22 23 The status of children aged 
12–14 years with TB may be related to 
the 10- year duration of BCG protection,24 
and crowded living and learning condi-
tions in schools.25 And the most positive 
sputum smear and bacteriology cases of 
the group may be caused by easily getting 
sputum and detection rates close to adults.

Sputum smears, culture and chest X- rays 
are the most common diagnostic methods, 
especially in primary care hospitals. 
However, the rate of X- ray abnormality 
of TB in children was lower than that in 
adults (p<0.05). The most common symp-
toms of TB in children are associated with 
the primary syndrome and hilar lymph 
nodes, which chest X- ray often fails to 
detect.6 26 For these symptoms, a low- dose 

CT has better sensitivity and specificity 
than chest X- ray.27 Considering the high 
risks of radiation exposure, CT examina-
tion should be considered for final diag-
nosis and differential diagnosis if all other 

tests are equivocal; it is not a screening 
test, like chest X- ray.28 29 Although, 
sputum smear and culture is the gold stan-
dard for TB diagnosis, the positive rate of 
sputum smear and bacteriology (p<0.001) 
was lower in children than in adults in 
our study. Because of difficultly getting 
sputum and underdetection, it is necessary 
to find new bacteriology methods for the 
diagnosis of child PTB. The Xpert myco-
bacterium tuberculosis (MTB)/rifampin 
(RIF) detection system, a new rapid TB 
diagnostic technology, has better accu-
racy than sputum smear and culture, and 
was recommended by WHO for the diag-
nosis of TB in children and in adults.30 31 
In order to increase the detection rate of 
child TB, a series of guidelines and expert 
consensus, including new diagnostic 
methods and strategies are being formu-
lated and implemented in China.32 33

Two of the limitations of this study 
were that our data were notified cases of 
PTB, no actual cases of PTB in children, 
and only covered the period from 2009 
to 2015. So we can only present the inci-
dence of children with PTB notified and 
the 7- year epidemiological characteristics 
of PTB in children in China.

Figure 3 The spatial distribution of notified child PTB cases in Mainland China, 2009–2015. PTB, 
pulmonary tuberculosis.

Figure 2 (A) The notified incidence of child PTB by age group and year in Mainland China, 
2009–2015. (B) The notified incidence of child PTB by age group and Province in Mainland China 
in 2010. Note: Only the child population data by province and age in 2010 could be collected. PTB, 
pulmonary tuberculosis.

 on M
ay 21, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/archdischild-2019-317635 on 26 N

ovem
ber 2019. D

ow
nloaded from

 

http://adc.bmj.com/


4 Yang R, et al. Arch Dis Child Month 2019 Vol 0 No 0

Leading article

Although the prevention and control 
of child TB seems to have succeeded in 
China over the past 7 years, the notified 
incidence is still low, relative to adults, 
suggesting substantial under- reporting. 
Thus, it is important to apply more effec-
tive care- seeking and promote identifica-
tion and registration for children with TB.

Correction notice This article has been updated 
since it was published online. Ruling Yang and 
Mengyang Liu are the joint first authors.

Contributors RY and ML conceptualised and 
designed the study, drafted the initial manuscript, and 
reviewed and revised the manuscript. YZ, HJ, JY, QL, 
QL, YL, XW, HX and YY designed the data collection 
instruments, collected the data, carried out the initial 
analyses, and reviewed and revised the manuscript. 
XG and WL conceptualised and designed the study, 
coordinated and supervised the data collection, 
and critically reviewed the manuscript for important 
intellectual content.

Funding National Key Research and Development 
Program (2018YFC2000300), National 
Science and Technology Major Project of China 
(2018ZX10302302001004).

Competing interests None declared.

Patient consent for publication Not required.

Provenance and peer review Not commissioned; 
externally peer reviewed.

data availability statement Data are available 
upon request.

© Author(s) (or their employer(s)) 2019. No commercial 
re- use. See rights and permissions. Published by BMJ.

 ► Additional material is published online only. To 
view please visit the journal online (http:// dx. doi. org/ 
10. 1136/ archdischild- 2019- 317635).

RY and ML are joint first authors.

To cite Yang R, Liu M, Jiang H, et al. Arch Dis Child 
Epub ahead of print: [please include Day Month Year]. 
doi:10.1136/archdischild-2019-317635

Received 27 May 2019
Accepted 25 October 2019

Arch Dis Child 2019;0:1–5.
doi:10.1136/archdischild-2019-317635

RefeRences
 1 World Health Organization. Global tuberculosis report 

2018. WHO, 2018.
 2 Jenkins HE. Global burden of childhood tuberculosis. 

Pneumonia 2016;8.
 3 Cao H, Zhou Y, Brauer F. Estimates of tuberculosis 

progression rate of children in China. J Biol Dyn 
2012;6:663–73.

 4 Wang L, Zhang H, Ruan Y, et al. Tuberculosis 
prevalence in China, 1990–2010; a longitudinal 
analysis of national survey data. Lancet 
2014;383:2057–64.

 5 Kumar M, Kumar P, Singh A. Recent advances in the 
diagnosis and treatment of childhood tuberculosis. J 
Nat Sci Biol Med 2015;6:314–20.

 6 Perez- Velez CM, Marais BJ. Tuberculosis in children. N 
Engl J Med 2012;367:348–61.

 7 Huang F, Cheng S, Du X, et al. Electronic recording 
and reporting system for tuberculosis in China: 

Figure 4 (A) The seasonal distribution of notified child PTB cases in Mainland China, 2009–2015 
(B) The monthly distribution of notified child PTB cases by province in Mainland China, 2009–2015. 
PTB, pulmonary tuberculosis.

Figure 5 Proportions of notified child PTB cases determined by chest radiographs, sputum 
(gastric juice) smears and bacteriological tests (at least one positive smear or culture) in Mainland 
China, 2009–2015. (A) Proportions of notified child PTB cases determined by chest radiographs. 
(B) Proportions of notified child PTB cases determined by sputum (gastric juice) smears. (C) 
Proportions of notified child PTB cases determined by bacterial tests (at least one positive smear 
or culture). PTB, pulmonary tuberculosis.

 on M
ay 21, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/archdischild-2019-317635 on 26 N

ovem
ber 2019. D

ow
nloaded from

 

http://crossmark.crossref.org/dialog/?doi=10.1136/archdischild-2019-317635&domain=pdf&date_stamp=2020-01-23
http://dx.doi.org/10.1186/s41479-016-0018-6
http://dx.doi.org/10.1080/17513758.2012.677483
http://dx.doi.org/10.1016/S0140-6736(13)62639-2
http://dx.doi.org/10.4103/0976-9668.159988
http://dx.doi.org/10.4103/0976-9668.159988
http://dx.doi.org/10.1056/NEJMra1008049
http://dx.doi.org/10.1056/NEJMra1008049
http://adc.bmj.com/


5Yang R, et al. Arch Dis Child Month 2019 Vol 0 No 0

Leading article

experience and opportunities. J Am Med Inform Assoc 
2014;21:938–41.

 8 Ministry of Health of People’s Republic of China. 
Tuberculosis diagnostic criteria of health industry 
standard, People’s Republic of China (WS288-2008. 
Beijing: People’s Medical Publishing House Co Ltd, 2008.

 9 Liu M- Y, Li Q- H, Zhang Y- J, et al. Spatial and temporal 
clustering analysis of tuberculosis in the mainland of 
China at the Prefecture level, 2005–2015. Infect Dis 
Poverty 2018;7.

 10 Zhang Y, Liu M, Wu SS, et al. Spatial distribution of 
tuberculosis and its association with meteorological 
factors in mainland China. BMC Infect Dis 
2019;19:379–86.

 11 Dodd PJ, Gardiner E, Coghlan R, et al. Burden of 
childhood tuberculosis in 22 high- burden countries: a 
mathematical modelling study. Lancet Global Health 
2014;2:e453–9.

 12 Li H, Xin H, Qian S, et al. Testing of tuberculosis 
infection among Chinese adolescents born 
after terminating the Bacillus Calmette–Guérin 
booster vaccination: subgroup analysis of a 
population- based cross- sectional study. Front Med 
2017;11:528–35.

 13 China Tuberculosis Control Collaboration. Results of 
directly observed short- course chemotherapy in 112 
842 Chinese patients with smear- positive tuberculosis. 
Lancet 1996;347:358–62.

 14 Wang L, Liu J, Chin DP. Progress in tuberculosis control 
and the evolving public- health system in China. Lancet 
2007;369:691–6.

 15 Wu X- R, Yin Q- Q, Jiao A- X, et al. Pediatric tuberculosis 
at Beijing children’s Hospital: 2002-2010. Pediatrics 
2012;130:e1433–40.

 16 Li T, Shewade HD, Soe KT, et al. Under- Reporting of 
diagnosed tuberculosis to the National surveillance 

system in China: an inventory study in nine counties in 
2015. BMJ Open 2019;9:e021529.

 17 Wang L, Cheng S, Xu M, et al. Model collaboration 
between hospitals and public health system to 
improve tuberculosis control in China. Int J Tuberc 
Lung Dis 2009;13:1486–92.

 18 Basu Roy R, Sotgiu G, Altet- Gómez N, et al. Identifying 
predictors of interferon-γ release assay results in 
pediatric latent tuberculosis: a protective role of 
Bacillus Calmette- Guerin?: a pTB- NET collaborative 
study. Am J Respir Crit Care Med 2012;186:378–84.

 19 Gao L, Li X, Liu J, et al. Incidence of active tuberculosis 
in individuals with latent tuberculosis infection in 
rural China: follow- up results of a population- based, 
multicentre, prospective cohort study. Lancet Infect Dis 
2017;17:1053–61.

 20 Xing WJ, Liao QH, Viboud C, et al. Epidemiological 
characteristics of hand- foot- and- mouth disease in 
China, 2008-2012. Lancet Infect Dis 2014;14:308–18.

 21 Liu Y, Chan T- C, Yap L- W, et al. Resurgence of 
scarlet fever in China: a 13- year population- based 
surveillance study. Lancet Infect Dis 2018;18:903–12.

 22 Roy A, Eisenhut M, Harris RJ, et al. Effect of BCG 
vaccination against Mycobacterium tuberculosis 
infection in children: systematic review and meta- 
analysis. BMJ 2014;349:g4643.

 23 Boisson- Dupuis S, Bustamante J, El- Baghdadi J, 
et al. Inherited and acquired immunodeficiencies 
underlying tuberculosis in childhood. Immunol Rev 
2015;264:103–20.

 24 Eisenhut M, Paranjothy S, Abubakar I, et al. 
Bcg vaccination reduces risk of infection with 
Mycobacterium tuberculosis as detected by gamma 
interferon release assay. Vaccine 2009;27:6116–20.

 25 MJ M, Yang Y, Wang HB, et al. Transmissibility of 
tuberculosis among school contacts: an outbreak 

investigation in a boarding middle school, China. Infect 
Genet Evol 2015;32:148–55.

 26 Trunz BB, Fine PEM, Dye C. Effect of BCG vaccination 
on childhood tuberculous meningitis and miliary 
tuberculosis worldwide: a meta- analysis and 
assessment of cost- effectiveness. The Lancet 
2006;367:1173–80.

 27 Dos Santos TCS, Setúbal S, Dos Santos AASMD, 
et al. Radiological aspects in computed tomography 
as determinants in the diagnosis of pulmonary 
tuberculosis in immunocompetent infants. Radiol Bras 
2019;52:71–7.

 28 Kim WS, Choi J- I, Cheon J- E, et al. Pulmonary 
tuberculosis in infants: radiographic and CT findings. 
AJR Am J Roentgenol 2006;187:1024–33.

 29 Andronikou S, Joseph E, Lucas S, et al. Ct scanning 
for the detection of tuberculous mediastinal and 
hilar lymphadenopathy in children. Pediatr Radiol 
2004;34:232–6.

 30 Detjen AK, DiNardo AR, Leyden J, et al. Xpert MTB/
RIF assay for the diagnosis of pulmonary tuberculosis 
in children: a systematic review and meta- analysis. 
Lancet Respir Med 2015;3:451–61.

 31 Lawn SD, Mwaba P, Bates M, et al. Advances in 
tuberculosis diagnostics: the Xpert MTB/RIF assay and 
future prospects for a point- of- care test. Lancet Infect 
Dis 2013;13:349–61.

 32 Shanghai Antituberculosis Association, Youth council 
of Chinese Antituberculosis Association, and Editorial 
Board of Chinese Journal of Antituberculosis. Expert 
consensus on epidemiology investigation and scene 
disposal of tuberculosis in schools. Chinese Journal of 
Antituberculosis 2019;14:9–13.

 33 National Health and Family planning commission 
of the People’s Repubic of China. Diagnosis for 
pulmonary tuberculosis 2017, 2019.

 on M
ay 21, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/archdischild-2019-317635 on 26 N

ovem
ber 2019. D

ow
nloaded from

 

http://dx.doi.org/10.1136/amiajnl-2013-002001
http://dx.doi.org/10.1186/s40249-018-0490-8
http://dx.doi.org/10.1186/s40249-018-0490-8
http://dx.doi.org/10.1186/s12879-019-4008-1
http://dx.doi.org/10.1016/S2214-109X(14)70245-1
http://dx.doi.org/10.1007/s11684-017-0573-0
http://dx.doi.org/10.1016/S0140-6736(96)90537-1
http://dx.doi.org/10.1016/S0140-6736(07)60316-X
http://dx.doi.org/10.1542/peds.2011-3742
http://dx.doi.org/10.1136/bmjopen-2018-021529
http://www.ncbi.nlm.nih.gov/pubmed/19919765
http://www.ncbi.nlm.nih.gov/pubmed/19919765
http://dx.doi.org/10.1164/rccm.201201-0026OC
http://dx.doi.org/10.1016/S1473-3099(17)30402-4
http://dx.doi.org/10.1016/S1473-3099(18)30231-7
http://dx.doi.org/10.1136/bmj.g4643
http://dx.doi.org/10.1111/imr.12272
http://dx.doi.org/10.1016/j.vaccine.2009.08.031
http://dx.doi.org/10.1016/S0140-6736(06)68507-3
http://dx.doi.org/10.1590/0100-3984.2018.0025
http://dx.doi.org/10.2214/AJR.04.0751
http://dx.doi.org/10.1007/s00247-003-1117-0
http://dx.doi.org/10.1016/S2213-2600(15)00095-8
http://dx.doi.org/10.1016/S1473-3099(13)70008-2
http://dx.doi.org/10.1016/S1473-3099(13)70008-2
http://adc.bmj.com/

	The epidemiology of pulmonary tuberculosis in children in Mainland China, 2009–2015
	Introduction
	Methods
	Incidence
	Data sources
	Statistical analysis
	Ethics statement

	Results
	Incidence and epidemiological characteristics
	Laboratory test
	Comparison of PTB in children and the ≥15 years age group

	Discussion
	References


