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ABSTRACT
Background: Tuberculosis in children is one of the major causes of mortality in the third-world countries. Source of

tuberculosis transmission to the children is infected adult patients with positive pulmonary smear who are in close contact

with these children. This study conducted to reveal the rate of active tuberculosis among symptomatic close contact in

children.

Materials and Methods: We reviewed 124 children with symptoms and history of close contact with active tuberculosis

between March 2000 and March 2002 in National Research Institute of Tuberculosis and Lung Disease (NRITLD). Diagnostic

criteria used for detection of childhood tuberculosis consisted of having at least three out of five following criteria: clinical

symptoms, history of close contact, radiological findings, positive PPD test, and positive bacteriological or pathologic findings.

Results: Of 124 cases, 65(52%) were female and 59(48%) were male. 68(55%) were Afghan refugees and 56(45%) were

Iranian. All patients had positive clinical symptoms. 65(53%) of children had a PPD induration more than 10mm. Positive

radiological findings (Chest-X-ray or Computed Tomography) were detected in 56(46%) cases. Mycobacterium tuberculosis

was isolated from gastric washing fluid in 25(20%). Considering aforementioned criteria, 56(45%) patients were diagnosed as

active tuberculosis while 68(55%) were received chemoprophylaxis. Among those with active disease, 23 had three positive

criteria, 21 had four positive criteria, and 12 fulfilled whole criteria.

Conclusion: Our results are important for the setting of priorities and rationalization of screening, chemoprophylaxis and

early treatment measures, particularly among symptomatic close contacts in children. Multidisciplinary and multi-level

approaches both by the government and private health care providers will have a positive impact on the childhood

tuberculosis status in Iran. (Tanaffos 2003; 2(5), 51-56)
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INTRODUCTION
   Tuberculosis in children is one of the major causes
of  mortality  in the third-world countries. Despite the
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success rate of about 100% of chemotherapy in
childhood tuberculosis, most of these cases are not
diagnosed and treated appropriately. The major
reasons for delaying in diagnosis of tuberculosis in
children are low prevalence of clinical manifestations
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as well as low number of bacilli in the patient’s
pulmonary secretion. According to the
epidemiological studies, tuberculosis involvement in
children are 15-39% in developing countries
comparing to 6% or less in the United States which
relates to the high population of children and poor
socioeconomic situation in developing countries (1).
   Source of tuberculosis transmission to the children
is infected-adult patients with positive pulmonary
smear who are in close contact with these children.
According to the results of different investigations,
the risk of infection in people in close contact with
active tuberculosis patients is 41% in which 6% have
been infected before the diagnosis of tuberculosis.
Infection and tuberculosis can be prevented in these
cases by performing chemoprophylaxis (2).
   Results of the study that was performed in the
United States in the year, 2000 showed that there
were 6 cases of contact for each case of active
tuberculosis; besides among these cases, tuberculin
test was positive in 36% of cases in contact (3).
   In another study which was performed in India
during 7 years on cases in contact, new case
appearance was 64% in first year, 22% in next three
years, and 13% in the following years (4).
Undoubtedly, treatment of patients is one of the most
important methods in preventing tuberculosis, but
screening the cases in contact and preventing the
disease in this group by chemoprophylaxis,
especially in children less than 6 years old, have the
essential role in case finding and controlling the
tuberculosis (5).
   In this study, children in contact with positive
sputum pulmonary tuberculosis cases were evaluated,
and chemoprophylaxis or tuberculosis treatment was
prescribed for them. The main goal of this study is
estimation for the percentage of tuberculosis
infection in children who are in close contact with
tuberculosis patients.

MATERIALS AND METHODS
   This prospective study was performed on 124
children with age range of 1-15 years old who had
clinical symptoms and positive history of close
contact with tuberculosis patient from March 2000 to
March 2002 in National Research Institute of
Tuberculosis and Lung Disease (NRITLD).
   In all cases, history and physical examination,
history of contact with tuberculosis patient, history of
receiving BCG vaccine; as well as, bacteriological
and radiological findings were assessed and collected
in the special questionnaires. PPD test was performed
for each case in anterior part of forearm by injection
the 0.1ml of 5-unit Tuberculin solution. The results
were checked after 48 to 72 hours based on the
diameter of induration.
   Diagnostic criteria for definite diagnosis of
tuberculosis in the studied children were designed
based on observing at least 3 of 5 following
characteristics:
1. positive clinical manifestations
2. history of close contact with infected patient
3. positive radiological findings
4. positive Tuberculin test
5. positive pathological or bacteriological findings
for tuberculosis

RESULTS
   From 124 children, 65(52%) were female and 59
(48%) were male. 68 (55%) of them were Afghan
and 56(45%) were Iranian .All children had one or all
of the following symptoms: fever, chronic cough,
weight loss, hemoptysis and night sweat.   Fig-1
illustrates the diagnostic findings in children in close
contact with tuberculosis patient  
   According to the mentioned diagnostic criteria in
56 (46%) of cases active tuberculosis was diagnosed.
Of those, 32 (57%) were Afghan and 24(43%) were
Iranian, 29(52%) were female and 27 (48%) were
male. Figure-2 shows the diagnostic findings
according to mentioned criteria.
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   From   24   patients  with  positive  bacteriological  
findings, 15 (62%) were Afghan, 9(38%) were
Iranian, 18 were placed in the age group of 10-14
years old, 5 were 5-9 years old, and one patient was
under 5 years old (4 years old).

Fig-1. Diagnostic findings in children in close contact with
tuberculosis patient

Fig-2. Diagnostic findings among children with active
tuberculosis

   Among 39 patients who had positive radiological
findings, 23 patients (59%) were Afghan and
16(41%) were Iranian. The diameter of PPD
induration among 35 (76%) Afghan patients, and
11(24%) Iranian patients were more than 10mm.
From 56 children with confirmed diagnosis of

tuberculosis, 23 patients had 3 positive criteria, 21
had 4 positive criteria, and 12 children had all five
positive criteria.

DISCUSSION
   Screening of tuberculosis patients along with
prophylactic treatment is the essential key for
controlling this disease. Based on this study,
prevalence of tuberculosis among symptomatic close
contacts in children is 56(45%) that is similar to the
results of studies in Italy (40%) and the United States
(6,7,8).
   According to the study which performed in
Malawi, 64% of children in close contact with
tuberculosis patient caught the active tuberculosis,
which is higher than the result of our study, and it
shows that socioeconomic factors, family population,
and racial factors are also involved in the rate of
transmission and infection (9).
   Rapid diagnosis of tuberculosis in children is
critical. In adults, infection with mycobacterium
tuberculosis changes to the active disease in only 5-
10% of cases during their life, but in children the risk
of changing the silent infection to the active
tuberculosis is higher and depends on age. Untreated
tuberculosis infection in 43% of infant cases, 24% of
children in the age range of 1-5 years old and 15% of
older cases lead to pulmonary tuberculosis, that in
30% of cases, it coexists with extra pulmonary
tuberculosis (2,10,11).
   In this study, the minimum age of tuberculosis
patients was 7 months old and the maximum was 14
years old with no significant difference in disease
tendency between girls and boys. According to the
mentioned diagnostic criteria in childhood
tuberculosis in these patients, Tuberculin test showed
the highest positive percentage (53%) comparing to
other criteria that represents the importance of this
test as a diagnostic test for tuberculosis in children.
The next important criterion was the radiological
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findings (Chest X-ray and/ or pulmonary CT-scan)
that in 46% of children were positive. Chest x-ray
was helpful in only 5% of cases and in 41% of
children, pulmonary CT along with simple chest x-
ray showed positive results of tuberculosis
involvement that reveals the importance of CT in
diagnosis of tuberculosis in children (12).
   In 20% of children, bacteriological studies of
gastric fluid or sputum were positive. All of these
cases were considered as the positive smear
pulmonary tuberculosis patients and received anti-
tuberculosis treatment. Because the sputum smear is
positive for AFB in about 70% of adults and 10-12%
of children (maximum 40%), using the other
diagnostic tests along with the bacteriological tests is
important for preventing the progression of disease
and accurate treatment of tuberculosis in children.
The results of this study confirm the results of the
previous studies regarding the efficacy and
importance of history of close contact, clinical
symptoms, tuberculin test, and radiological findings
in conjunction with bacteriological tests in diagnosis
of tuberculosis among children (13).
   Considering the age group, most of the smear
positive tuberculosis patients are in the age group of
10-14 years old that verifies the puberty and
hormonal factors as the predisposing factors for
tuberculosis. In the age group of 5-9 years old
(Favorable school age) the risk of tuberculosis is
lower than two other age groups (14). Based on the
results of this study, tuberculosis rate in symptomatic
close contact children with active tuberculosis
patients is 45% that if remains undiagnosed, it will
lead to high morbidity and mortality rate. This study
illustrates the importance of tuberculosis screening in
children, especially with clinical symptoms as a
major key for diagnosis and prophylaxis of

tuberculosis and consequently controlling of this
disease in the community.
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