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1. INTRODUCTION

Globally, tuberculosis (TB) is the leading cause of infectious disease mortality; however, clinicians
in the United States are increasingly unfamiliar with tuberculosis and the recommended tests and treatment
for latent tuberculosis infection. Compared with adults, children who develop tuberculosis more often
develop severe disease, and children < 2 years are particularly susceptible to developing tuberculosis disease
after initial infection. At least half a million children become ill with tuberculosis each year. Up to 74 000
children die of tuberculosis every year [1].

In 2017, approximately 10 million people, including 1 million children, developed TB disease (ie,
active TB with clinical signs or symptoms of TB, or both) worldwide, and 1.3 million died, including at least
233,000 children.1 TB is the ninth leading cause of death worldwide and the leading cause of death from a
single in- fectious agent, ranking above HIVV/AIDS. Tuberculosis is curable with anti- biotic treatment[2]. In
most regions of the world, LTBI is not a reportable condition to public health authorities, making prevalence
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estimates challenging. Estimates suggest that > 50 million children worldwide have laten tuberculosis
infection [3].

Globally at least US$ 80 million per year will be required to address childhood tuberculosis. An
additional US$ 40 million per year will be needed for antiretroviral therapy and co-trimoxazole preventive
therapy for children co-infected with tuberculosis[4]. Tuberculosis is caused by bacteria[5]. It’s most often
caused by Mycobacterium tuberculosis. Many children infected with Mycobacterium tuberculosis never
develop active tuberculosis and remain in the latent tuberculosis stage[6].

The proportion of pediatric tuberculosis cases among all tuberculosis cases in Indonesia in 2010 was
9.4%, then to 8.5% in 2011, 8.2% in 2012, 7.9% in 2013, 7.16% in in 2014 and 9% in 2015. The proportion
varies between provinces, from 1.2% to 17.3%. This variation in proportion may indicate different
endemicity between provinces[7].

Millennium Development Goals 4 and 5 aim to reduce deaths among children and pregnant women,
while MDG 6 focuses on turning around the tuberculosis[8]. Children with tuberculosis are often poor and
live in vulnerable communities where there may be a lack of access to health care[9]. Like adult tuberculosis,
tuberculosis can occur in any site of the body in children, but mainly occurs in the lungs (pulmonary
tuberculosis)[10]. Following inhalation to the lungs, Mycobacterium tuberculosis bacilli may disseminate to
other organs via haematogenous spread, causing extra-pulmonary tuberculosis[11]. Cervical lymphadenitis
(also known as scrofula or The King’s Evil) is the most common phenotype of extrapulmonary tuberculosis
for children, followed by tuberculous meningitis[5]. Miliary tuberculosis and tuberculous meningitis are
among the most severe extrapulmonary tuberculosis presentations[4]. Other extrapulmonary sites are
described less commonly including the eyes, larynx, middle ear, mastoid, genitourinary and intestinal tract,
pleura, skin[12]. Factors contributing to disease presentation include: the age at time of primary infection and
the time elapsed since infection[13]. Very young children and immunosuppressed children are more at risk of
severe tuberculosis. Children may also acquire infection with Mycobacterium bovis through the drinking of
unpasteurised milk and “BCG-osis” may occur in children with HIV, following BCG vaccination[14]. For
this reason BCG vaccination is not recommended in known HIV positive children[15]. Evaluation of time
trends is an integral part of a comprehensive analysis of tuberculosis among children data[16]. This study aimed to
assess trends in tuberculosis among children incidence in the period 2015-2021.

2. RESEARCH METHOD

This retrospective study that included all tuberculosis among children cases in Pekalongan City [17].
This study used the database of the of Pekalongan Health Department from 2015-2021. The Pekalongan
Health Department database contains record on all tuberculosis diagnosed in the Pekalongan City, Central
Java, Indonesia. Pulmonary tuberculosis were analyzed in this study [18]. Use of research design intended to
obtain a trend patients with relapse pulmonary tuberculosis who seek treatment in all public health centers
and hospitals in Pekalongan City from 2015 to June 2021.

In the tuberculosis program in Pekalongan City, children with tuberculosis symptoms from general
hospitals and community health centers are referred to designated tuberculosis hospitals or clinics for
confirmation and diagnosis by sputum smear test and bacterial culture. Pekalongan Health Department
established a surveillance system and mandatory routine reporting of tuberculosis among children cases. The
routine surveillance system records demographic, clinical and laboratory information on every children
diagnosed with tuberculosis. Ethical was approved by Research and Development Planning Agency
(BAPPEDA) No. 070/214/V1/2021 in Pekalongan, Indonesia.

3. RESULT AND DISCUSSION
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Figure 1. Trends in Tuberculosis Among Children Incidence in the Period 2015-2021 in Pekalongan

Figure 1 illustrates tuberculosis among children under 14 years in the period 2015-2019. In 2015, there
were 11 cases of tuberculosis in children. Cases increased in 2016 to 12 cases of tuberculosis in children. Tuberculosis
cases in children increased sharply in 2017 to 40 cases. In 2018 cases of tuberculosis in children increased 3 times from
2017 to 108 cases. Then in 2019 cases of tuberculosis in children increased to 165 cases and became the highest case
during the period 2015-2021. Then in 2020 cases of tuberculosis in children decreased 2-fold to 74 cases. Then in 2021
cases of tuberculosis in children continued to decline to 32 cases. Tuberculosis among children incidence significantly
increased from 11 to 165 cases, then drop in the period 2019-2021 from 165 to 32 cases. The largest increase in trend in
the analysed period was observed for 2019, which showed an increase of 165 cases in children under 14 years.
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Figure 1. Trends in Tuberculosis Among Children Incidence per 1000 Population of children in the Period
2015-2021 in Pekalongan

Figure 2 illustrates tuberculosis among children in the period 2015-2019 per 1000 population of children
in Pekalongan, Central Java, Indonesia. In 2015, there were 0.14 cases per 1000 child population in Pekalongan. Cases
increased in 2016 to 0.16 tuberculosis cases per 1000 child population. Tuberculosis cases in children increased sharply
in 2017 to 0.3 cases per 1000 child population. In 2018 cases of tuberculosis in children increased 3 times from 2017 to
1.44 cases per 1000 child population. Then in 2019 cases of tuberculosis in children increased to 2.21 cases per 1000
population of children and became the highest case during the 2015-2021 period. Then in 2020 cases of tuberculosis in
children decreased 2-fold to 1.01 cases in children under 14 years[19].

Estimated cases of tuberculosis in children in Indonesia from 845,000 Indonesian population, 17% of children
diagnosed with tuberculosis. Data until June 14, 2021, cases of tuberculosis in children reached 33,336 cases. The
incidence of tuberculosis per 100,000 population in Indonesia is 272 cases in 2020 and 252 cases in 2021. Tuberculosis
cases in children in 2019 were 2.21 cases per 1000 child population in Pekalongan as high as tuberculosis cases in
Indonesia in 2021, namely 2.52 cases per 1000 total population of tuberculosis[20].
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Globally, the tuberculosis incidence rate in the world is falling, but not fast enough to reach the first milestone
of the End TB Strategy; that is, a 20% reduction between 2015 and 2020. Worldwide, the cumulative reduction from
2015 to 2019 was 9% (from 142 to 130 new cases per 100 000 population), including a reduction of 2.3% between 2018
and 2019. Tuberculosis cases in children in 2019 were 2.21 cases per 1000 population of children in Pekalongan, which
was higher when compared to tuberculosis cases in the world in 2015-2019, namely 1.42 - 1.30 cases per 1000 total
population of tuberculosis[21]

Children who inhabit the same house with tuberculosis patients are at high risk for infection and
illness with tuberculosis[9]. Tuberculosis in children is often missed or overlooked due to non-specific
symptoms and difficulties in diagnosis[22]. This has made it difficult to assess the actual magnitude of the
childhood tuberculosis epidemic. Any child living in a setting where there are people with infectious TB can
become ill with TB, even if they are vaccinated[23]. The pathophysiology and clinical presentation of TB
differ according to age. The WHO classifies as children individuals aged up to 14 years [24]. This age cutoff
defines the research flows and therapeutic conducts[12].

Children have a nonspecific clinical picture similar to usual childhood infections and are
paucibacillary. As for adolescents (older than 10 years), they develop disease similar to that in adults, and can
have bacilliferous pictures. In children under 10 years of age, due to paucibacillary form and sputum
collection difficulties, the diagnosis is based on a scoring system, which evaluates the clinical and
epidemiological history, tuberculin skin test (TST) response, chest X-ray, and the patient’s nutritional status.

It is known that not every child with a latent infection will develop active tuberculosis. Children
under 5 years or those with immunodeficiency have an increased risk of disease progression, but the
understanding of risk factors for this occurrence is limited. Whittaker

4 CONSLUSION

In summary, this study has shown that there is a relatively high rate of tuberculosis among children
in Pekalongan City when compared to tuberculosis cases in the world. Children under five years of age who
have close contact with tuberculosis cases should be targeted for priority interventions to prevent the
transmission of tuberculosis infection and progressing to tuberculosis cases. The need to establish a more
efficient tuberculosis prevention and control strategy in Pekalongan City still remain. The development of
improved techniques for identifying tuberculosis among children has essential implications for understanding
tuberculosis epidemiology and the implementation of related technologies in tuberculosis control programs,
patient management, and outcome analysis of clinical trials [25]. Knowledge of the tuberculosis among
children burden in the population and its time trends will help to prioritise targets and future resource
allocation to tuberculosis among children control. Nurse practitioners who work in primary care are on the
front lines of identifying children at high risk and obtaining testing and treatment.
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