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Diagnosis of Pulmonary Tuberculosis by Score System in Children and
Adolescents: A Trial in a Reference Center in Bahia, Brazil

Clemax Couto Sant/Annd, Martagdo Gesteira Puericulture and Pediatrics Institute of the
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Since 2002, the Brazilian Ministry of Health has recommended a score system for tuberculosis
diagnosis of children and adolescents that does not need bacteriological positivity, because most
cases in this age group have few bacteria. An observational, transversal study was carried out at
the outpatient health care service of the reference medical service in Salvador, Bahia, including
164 patients with pulmonary tuberculosis, with ages ranging between 1 and 15 years of age, who
were treated from 1990 to 2001. The gold standard used to establish the diagnosis was clinical,
radiological, epidemiological and based on follow-up data. The score system for diagnosis purposes
was tested retrospectively. The median age and the average age of the 164 patients were 6 and 6.62
years (SD + 4.33), respectively. About 65% of the sample reported a history of close contact with
atuberculous adult. The BCG vaccine coverage was 70.7% (116/164). It was found that 26% (43/
164) of the patients had severe malnutrition. Out of this group, 26/43 (60.47%) were < 5mm
reactive to the tuberculin test. On the other hand, out of the 91 patients with tuberculin test < 5mm,
29% (26/ 91) had severe malnutrition. The use of the score gave the following distribution: a) TB
very likely in 81.7% (134/164) of the patients; b) possible TB in 15.9% (26/164) and TB unlikely
in 2.4% (4/164). Among patients who had been vaccinated more than 2 years before, there was a
9 times higher risk of finding a tuberculin test above 10 mm in individuals with probable TB in
comparison with the patients with possible or unlikely TB.
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The burden of tuberculosis (TB) in childhood [1,2]. That is why the diagnostic score systems for TB
throughout the world is still not well known. Estimatesin childhood published in the literature since the 1950s
of the World Health Organization consider that everyshow a great diversity of criteria, sensitivity and
year there are 1.2 million cases and 450,000 deathsgfpecificity. This may be due to the variety of
children. The lack of knowledge about this problem ipresentations of TB, depending on its prevalence in
due to many factors, such as difficulty in bacteriologicathe different regions of the world. On top of that, few
diagnosis, little emphasis on public policies to prevensystems have been tested, which limits the broad use
the disease and a lack of standardized diagnosis critenéthis diagnostic tool [2].
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the cases that were positive to bacteriology, but rathém conformity with the official standards of the Ministry
based on the diagnostic standards used in practice iméHealth [3].
reference public tuberculosis health service, as most of All patients underwerd posterioriassessment
the cases of TB in childhood are abacillary [1,4].  using the score system recommended by the Ministry
of Health [3] (Table 1). Thus 3 criteria of diagnostic
classification were used, depending on the total score.
Materials and Methods
- TB very likely: above 35 points.
We made an observational, descriptive and - Possible TB: between 30 and 25 points.
transversal study based on the analysis of 164 clinical - TB unlikely: below 25 points.
records of children and adolescents between 1 and 15
years of age, who were later treated for pulmonary Then the variables were described with their
tuberculosis at the outpatient health care service abrresponding frequency distribution for the categories
Childhood Pulmonology of the Octavio Mangabeiraand the central tendency and dispersion measures for
Specialized Hospital (HEOM), during the period fromthe continuous variables, as well as the calculation of
January 1990 to November 2001. The HEOM treatthe odds ratio (OR) and the corresponding 95%
several different respiratory diseases of patients wheonfidence interval (Cl).
mainly live in and come from Salvador and part ofthe The data were analyzed and processed using the
interior of the state of Bahia. Statistical Package for Social Sciences application [5].
The patients who fulfilled at least 3 of the criteria This research is in conformity with the Code of Medical
below and presented a clinical-radiological responsg&thics of 1988 (articles 122 and 130) and Resolution
favorable to antituberculosis treatment after 30 day$96/96 of the National Council of Health and
were considered as TB cases. complementary legislation.

- History of contact with people with TB during the
previous 2 years. Results

- Compatible clinical condition: fever, cough and slow
development of weight loss or that had notGeneral description
responded to the use of antibiotics.

- Tuberculin test above 10mm in subjects not vaccinated One hundred sixty-four children and adolescents, 82
with BCG or vaccinated more than 2 years beforédemales and 82 males composed the sample. Patients
and, above 15mm in subjects vaccinated less thaszoming from the city of Salvador corresponded to 83%

2 years before. (136/164) of the sample. The other people came from

- Thoracic X-ray with images suggesting primary orother cities. The median age and the average age of the
post-primary TB: hilum or paratracheal 164 patients were 6 and 6.62 years of age (SD +4.33),
adenomegalies, slowly developing pneumoniarespectively. The minimum age was 1 year and the
diffuse micronodular infiltrate, lung infiltrates inthe maximum 15 years of age. In 88% (144/164) of the
superior third of the lung cavities and bronchialpatients there were TB suggestive symptoms, such as:
dissemination. fever or cough, adynamia, expectoration, weight loss or

sweating that had been lasting for more than 2 weeks.

Patients whose medical records were incompletEive patients presented associated extrapulmonary TB.

were excluded. Clinical, radiological and Nearly 100% (163/164) of the cases showed thoracic
demographical variables were studied, as well as thé-rays compatible with TB, except for one patient with

interpretation of the tuberculin test with PPD, Rt 23UTendobronchial TB with a normal X-ray. About 63% (107/
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164) of the sample reported a history of close conta@ge OR = 9.55 (Cl 2.59-41.64), tuberculin test above
with a tuberculous adult. Of this group 31/107 (29%).0 mm among the subjects vaccinated more than 2
had not received the BCG vaccine. Vaccine coveraggears before OR =2.63 (Cl 1.13-6.14) and a history
with BCG was 70.7% (116/164). It was observed thabf close contact with a tuberculous individual OR =
83% (96/116) of the patients had been vaccinated with9.12 (CI 5.76-70.07).
BCG more than 2 years before, and 74% (71/96) of
them were 10mm or more reactive to the tuberculin test.
In about 17% (20/116) of the vaccinated children, BC@iscussion
had been given at least 2 years before, and in 95% (19/
20) of them, the reaction was <5 mm. The current role of the Salvador TB reference public
It was found that 26% (43/164) of the patients hadhospital is to provide health care services to TB casesin
severe malnutrition [6]. Of this group, 26/43 (61%)children and adolescents of up to 15 years of age,
were < 5mm reactive to the tuberculin test. On theeferred from the public health care network of the city
other hand, 28.6% (26/91) of the 91 patients with < Smrof Salvador and its outskirts. It does not necessarily mean
on the tuberculin test had severe malnutrition. that only the most severe cases are concentrated in that
sample, nevertheless these are the cases that for different
Description in conformity with the score system reasons have managed to get treatment at this service.
The state of Bahia still has a high TB incidence, as it
The use of the score system showed the followings a part of the Northeastern region of Brazil, which has
distribution: a) very likely TB in 82% (134/164) of the the second highest TB incidence rate in the country [7,8].
patients; b) possible TB in 16% (26/164) and unlikely  Our data do not show a significant difference as regards
TBin 2.4% (4/164). gender, similar to the evidence published in several surveys,
Figure 1 shows the main variables of the very likelyshowing that TB in childhood does not predominate among
TB subgroup. The group vaccinated with BCG andmales as much as it does in young adults [8].
with a score above 35 corresponded to 68% (91/134). As soon as the system was designed we were
Among those who had a score above 35, there wasterested in retrospectively testing the score system for
a predominance of subjects who were <5 mm reactivéB diagnosis recommended by the Ministry of Health.
to the tuberculin testvhich was equivalent to 48% However, at that time the TB Standards had not yet been
(64/134). It was found that 35% (47/134) werepublished [3]. Thus, itis important to document the results
>15mm reactive subjects and 16% (22/134) werefthe scores found in the TB cases that were accepted as
reactive between 5 and 9 mm. such by this health care service, which is acknowledged
Table 2 shows the OR comparing the most commohy the academy and by society. At the same time we
variables in the subgroup of patients with very likelycarried out another study at the university hospital of Rio
TB, described in Figure 1, for the subgroup of patientsle Janeiro. It was a control case study, with the same
with possible/unlikely TB. The variables were: age equascore system, in which the cases were bacteriologicaly
to or less than 6 years of age, tuberculin test above 1€sted and which showed sensitivity and specificity above
mm among the subjects vaccinated more than 2 yea85% for TB diagnosis [4]. The state of Rio de Janeiro has
before, history of close contact with a tuberculoughe highest TB incidence coefficientin Brazil [8].
individual, presence of TB suggestive symptoms, Clinical and radiological aspects contained in the
evidence of radiological alterations and malnutrition inscore presented a high prevalence of diagnosis, with
the subgroup of patients. TB suggestive symptoms in 88% of the cases and with
The subgroup of very likely TB patients presentedadiological findings in nearly 100% of them. We can
variables associated with high risk of developing thesuppose that such findings shall reach or exceed the
disease, such as: age equal to or below 6 years pifevalence values under normal conditions of use in
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Figure 1.Clinical, roentgenological and epidemiological features in very likely TB patients (> 35 points)

H < 6 yr.age yearsagagedade até 6 anos
[ Xr suggestive TB
[ BCG ausente

E Tb symptoms
O Severe malnutrition
Il Tb contact

| |
58.95 89.55 100 27.61 30.6 76.85

Table 1 Score system for diagnosis of pulmonary tuberculosis (PTB) in children. Ministry of Health, Brazil

Clinical manifestations Score
Fever or cough, lost energy, sputum, weight loss, night sweats > 2 weeks +15
No symptoms or symptoms < 2 weeks 0
Respiratory infection improving with or without antibiotic therapy for common bacteria -10

Thoracic X-ray

Enlarged hilum or miliary pattern +15
Exudate or patch shadow (with or without cavitation) unaltered > 2 weeks or worst with +15
antibiotic therapy for common bacteriae.

Exudate or patch shadow (with or without cavitation) < 2 weeks +5
Normal -5

Contact with tuberculous adult
Close, <2 years +10
None or occasional 0

BCG vaccination and Tuberculin test

BCG= 2 years or no BCG(10m) +15

BCG <2 yearsf 15mm) +15

BCG yes/no (5mm to 9mm) +5

BCG yes/no£ 5mm) 0
Nutritional status

Severe malnutrition (grade II) +5

Eutrophic or no severe malnutrition 0

Score interpretatiorz 40: PTB very likely; 30 — 35: possible PTB25: PTB unlikely.
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Table 2.Comparison between patients with very likely TB and possible/unlikely TB in relation to: a tuberculin
test above 10mm in patients vaccinated more than 2 years befa®, yegr's, history of close contact with a
tuberculous individual, presence of TB suggestive symptoms, evidence of radiological alteration, and malnutritio

Very likely TB  Possible/ unlikely TB OR
N=134 N=30 (95% CI)
PPD above 10mm 69 3 9.55
(vaccination more than (2.59-41.64)
2 years before)
Age< 6 years 79 10 2.63
(1.13-6.14)
History of close contact 100 4 19.12
with a tuberculous individual (5.76-70.07)
Presence of TB suggestive 120 24 2.14
symptoms (0.75-13.6)
Evidence of radiological 134 29 0.18
alteration (0.13-0.28)
Malnutrition 97 24 0.66
(0.25-1.73)

the health care services of the public network, which isontact with them and who could have TB, yet they
the target population towards which the system isgnore this fact [9]. It's been observed that there is a
geared, because this study was developed at ti® times higher risk for those with a history of close
outpatient health care service of a public hospital thatontact with a tuberculous adult, which emphasizes how
is a reference center and thus is responsible for treatingportant it is to obtain this piece of data in any
the most complex cases referred by experts for th&uspicious case of child or adolescent TB.
purpose of defining a diagnosis. In our study, 70% of the patients had been
Two thirds of the sample reported having had contaataccinated with BCG. The efficacy and effectiveness
with tuberculous adults, thus reflecting the importancef BCG immunization in childhood has been widely
of researching this piece of data for childhood TBdiscussed, although there is a consensus that this vaccine
diagnosis [1,7,9]. Nevertheless, we found evidence afan protect against severe forms of tuberculosis, in spite
another aspect of the problem, which is the fact that iof the fact that there is little efficacy for pulmonary TB
30% of the cases of children under 15 years of ag¢l]. In our case series studies, such as this one, in which
the reference of an index-case, usually an adult, hatB patients are assessed, we cannot measure the
not been obtained. We must remember that, on theaccine protection provided by BCG. This would
other hand, many children are the TB index-case idemand another study design.
some families. This forces the doctor who establishes The literature shows that the post-vaccine tuberculin
the diagnosis of a case of TB in a child to guide theeaction tends to become less intense with time. That is
family and help them look for other people that are irwhy children vaccinated with BCG at birth, although they
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remain immune for many years, experience a reductiaeveal how difficult it is to study this disease in childhood.
of the size of the tuberculin test, unless they have haB is pauci-bacillary in children, that is, it develops
new natural infections &fl. tuberculosisThese new  with few bacilli and, on top of that, it is difficult to obtain
infections by the wild bacillus would produce more material for the sputum test, because of the natural
intense and lasting reactions than does BCG. Thdifficulty of patients to expectorate. That is why most
diagnostic score system adopts a two-year period aftpapers about this topic, such as this one, are based on
BCG vaccination to interpret the tuberculin test, basedlinical-radiological and epidemiological data to
on the literature [3,10]. However, severe TB casegjiagnose TB in childhood [1].
which are often associated with severe malnutrition, can The retrospective assessment of the score system
show a non-reactive tuberculin test, because these dtat we studied has shown its use as an auxiliary element
anergising conditions for the patient [10]. Possibly, thisn diagnosing childhood TB at the reference outpatient
explains the fact the 29% of the cases were non-reactivealth care service of a city in which TB is still a large
to the tuberculin test among patients who had beelourden [8].
vaccinated against TB with BCG. Although our study
showed evidence of this phenomenon, we emphasize
that 95% of the children and adolescents with TB anéReferences
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