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Clinical and Radiological Analysis of Children and Adolescents
With Tuberculosis in Bahia, Brazil

Rosana Franco, Maria Angélica Santana, Children’s Outpatient Pneumology Department,
Eliana Matos, Virginia Sousa and Octéavio Mangabeira Hospital, Salvador, BA,
Antbnio Carlos M. Lemos Brazil

We reviewed the clinical and radiological characteristics of tuberculosis (TB) in children and
adolescents at the Hospital Especializado Octavio Mangabeira, (HEOM) in Salvador, Bahia. This
study included 275 TB patients aged 1 to 15 years seen between January 1990 and November
2001. Standardized forms were filled out on the basis of a review of patient records and x-rays.
Through a retrospective and descriptive analysis, it was found that 51.6% were male, 35.3%
were aged 1to 5 years, 28% were aged 6 to 10 and 36.7% were aged 11 to 15. Among all patients,
79.6% lived in the city of Salvador. A history of contact with TB was found in 63.9%, most
frequently among children under 5 years old; 77.2% were vaccinated with Bacillus Calmette-
Guerin (BCG). The most frequently observed symptoms were coughing (76%), fever (73.1%)
weight loss (53.1%), and 4.7% were asymptomatic. Pulmonary TB was most frequent (57.8%)
and extra-pulmonary TB occurred in 24.4%, with a predominance of hilar adenopathy. Both
forms occurred simultaneously in 17.8%. In 53.1% of the cases the diagnosis was not determined
by bacteriology or pathological anatomy; in these cases diagnosis was reached through clinical
and radiological criteria, contact history, a tuberculin tes&10mm and a positive response to
tuberculostatic drugs.
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Despite the advances of science, we have enterdiae immune system is immature [2]. As aresult, children
the third millennium with eight million new cases of TB are susceptible to contagion and are at a high risk of
annually worldwide [1]. In Brazil, conditions still persist developing serious forms of the disease. The best form
that lead to the spread of this disease: chaotic urbanf prevention is vaccination with BCG [3].
growth, malnutrition, precarious housing, TBinchildren has different characteristics from those
unemployment, inadequate health service and the HIwf post-primary tuberculosis in adults. Diagnosis is the
epidemic. The high endemicity of this disease favorsnost difficult aspect of examining TB in children
early contact with the bacillus during a stage of life wherbbecause in its primary form, it is paucibaccillary, and
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January, 1990, and November, 2001. The studgfthe deltoid muscle) and classification of the clinical
included a review of patient records and chest x-ray$prms of the disease: primary, post-primary and extra-
and patient data was recorded on standardized formmulmonary; 3) Laboratory: Tuberculin testing with PPD
This outpatient clinic treats children and adolescentRt 23 2 UT, bacilloscopy ard. tuberculosisulture
with a wide range of respiratory diseases from the entireonducted with Loewenstein-Jensen medium using
state of Bahia. Within this population, we investigatedsputum, bronchial wash, bronchoalveolar wash, gastric
patients with clinical and radiological status suggestivevash, aspirated ganglion fluid, pleural fluid, liquor or
of TB, and those that fulfilled the criteria for TB tissue fragments; 4) Radiological: Chest x-rays
diagnosis were included in the study. (posterior-anterior and lateral) to detect enlarged
The clinical and radiological criteria for suspectingmediastinal lymph nodes, pulmonary infiltrates,
TB in children are: 1) a history of contact with TB atelectasis, cavitations and pleural effusion, as well as
sufferers within the last two years; 2) clinical statushone x-rays showing osteolytic lesions; 5) Anatomic
compatible with TB (cough, fever and weight loss), slowPathology: Histopathological examination of biopsy
progress or failure to respond to antibiotics; 3) reactivenaterial showing chronic granulomatous inflammatory
tuberculin tes210 mm in patients not vaccinated with reaction with caseous necrosis in tissue fragments.
BCG or vaccinated over two years before, ah8 The statistical analysis was basically descriptive.
mm in those vaccinated less than two years before; [E&ategorical variables were described through
4] 4) chest x-rays that suggest primary or post-primarproportions. The software used was SPSS 9.0 for
tuberculosis. Radiological criteria were indispensable fovWindows.
the diagnosis of pulmonary forms of TB [2-5].
Criteria for confirming TB diagnosis included one Results
or more of the following: 1) direct analysis of acid-fast
bacilli (AFB) positive sputum; 2) culture positive for ~ We found that 51.6% of the patients were male and
M. tuberculosigrom a biological specimen (sputum, were distributed in the following age groups: 35.5%
bronchoalveolar wash, pleural fluid, liquor and others)aged 1 to 5 years, 28% aged 6 to 10 years and 36.7%
3) histopathological examination of biopsy materialaged 11 to 15 years. Among all patients, 79.6% lived
(ganglion, pleura, skin, bronchi and lungs) showing an the city of Salvador and 61.2% (134/219) were from
chronic granulomatous inflammatory reaction withthe low-income population and lived in the peripheral
caseous necrosis and negative fungal stain; 4reas of the city.
favorable therapeutic response to Isoniazid + Among the patients, 8.4% (23/275) did not provide
Rifampicin + Pyrazinamide progressing to cure.nformation on history of recent contact with TB
Although available at the hospital, bronchoscopy wasarriers. Among the rest, 63.9% (161/252) reported
not routinely used in the diagnosis of patients withrecent contact. Among these individuals, contact was

AFB-negative sputum smeatrs. more frequent among those 1 to 5 years old, 44.0%
None of the patients included in the study had bee(¥1/161), than among patients 6 to 10 and 11 to 15;
revaccinated with BCG. each of these two latter groups were found at

The following variables were analyzed: 1) frequencies of 28.0% (45/161). In 36.1% of the cases
Demographics and origins: age, gender, city/town an(p1/252), there was no history of contact.
neighborhood and/or sanitary districts, 2) Clinical: In 29.8% of the cases, the records gave no information
cough, fever, weight loss, chest pain, dyspnea, bloodgbout BCG vaccination (82/275). Among the rest, the
sputum, peripheral adenomegaly; epidemiologicaVaccination scar was found in 77.2% of patients (149/
history of recent contact (less than or equal to twd93) and 22.8% (44/193) did not have the scar (not
years) with tuberculosis sufferers; presence of BC®accinated) (Table 1J9.5% othe unvaccinated patients
vaccination scar on the right arm (at the lower insertior§35/44) came from the city of Salvador.
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Table 1.Characteristics of patients

Characteristics N %
Age - years (n=275)

1-5 97 35.3

6-10 77 28.0

11-15 101 36.7
Gender (M = 275) 142 51.6
Place of Origin

Capital 219 79.6

Countryside 56 20.4
Recent contact with tuberculosis (n=252)

Yes 161 63.9

No 91 36.1
Vaccination with BCG (n=193)

Yes 149 77.2

No 44 22.8

Table 2.Distribution of tuberculosis patients according to their pulmonary involvement (n=275)

Classification N %

Exclusively pulmonary 159 57.8
Exclusively extra-pulmonary 67 24.4
Pulmonary + extra-pulmonary 49 17.8

The most frequent symptoms were coughing in 76%ronchial) which occurred in 50.9% of the cases (140/
of the cases (209/275), fever in 73.1% (201/275) and75). The most frequently observed extra-pulmonary
weight loss in 53.1% (146/275). Hemoptysis was théorm was peripheral lymph node tuberculosis, found in
least frequent symptom, occurring in 12.4% of the21.5% of the cases (59/275), and 21.8% of the patients
cases (34/275), and 4.7% of the patients weré0/275) had multiple episodes, with more than one
asymptomatic (13/295), diagnosed by investigatinglisease site involved, including pulmonary + extra-
their contact history. pulmonary, or more than one form of extra-pulmonary

The exclusively pulmonary forms of the disease weréuberculosis at the same time (Table 3).
the most frequent, found in 57.8% of the cases; The proportion of patients that were examined with
exclusively extra-pulmonary forms occurred in 24.4%the tuberculin test was 83.6% (230/275); 82.7% of
and both forms were simultaneously associated ithese were positive reactors >10 mm (190/230).
17.8% (Table 2). Among reactors 57% (131/230) produced reactions

The most frequently observed pulmonary form was>15 mm, 13.5% were non-reactors with 0 to 4 mm
primary evolving TB (mediastinal lymph node, (31/230), and 3.9% had weak reactions of 5t0 9 mm
mediastinal lymph node-pulmonary, pneumonic anq9/230).
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Table 3.Distribution of tuberculosis lesions among all involved sites recorded (n=275)

Clinical forms/sites involved N %
Pulmonary 208 75.6
Primary progressive 140 50.9
Mediastinal lymph nodes 56 20.4
Mediastinal-pulmonary lymph nodes 49 17.8
Pneumonic 34 12.4
Bronchial 1 0.4
Post-primary 68 24.7
Extra-pulmonary 136 49.5
Peripheral lymph nodes 59 21.5
Pleural effusion 36 13.1
Skin 13 4.7
Miliary 12 4.4
Osteoarticular 11 4.0
Meningeal 4 15
Renal 1 0.4
Multiple involvement** 60 21.8

* 17 patients had two or more extra-pulmonary forms simultaneously.
** Patients with involvement of more than one site of the disease simultaneously and it could be
pulmonary + extra-pulmonary or more than one extra-pulmonary form.

Table 4.Distribution of the findings in abnormal chest x-rays according to the sites of lesions (n=237)

Sites of lesions

Bilateral 73
Right unilateral 110
Left unilateral 54

Table 5.Distribution of diagnostic methods used in cases with confirmation of tuberculosis (n=129)

Diagnostic method N %
Biopsy compatible exclusively 59 45.7
Positive bacilloscopy exclusively 49 38.0
Positive culture fok. tuberculosi€xclusively 9 7.0
More than one method simultaneously 12 9.3
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Chest x-rays were available for 97.8% of thewith TB, 38% (49/129) had a positive bacilloscopy,
patients (269/275) and 2.2% who had the extra?% (9/129) had a positi. tuberculosigulture and
pulmonary form of the disease (6/275) were not xin 9.3% (12/129) of the cases the diagnosis was
rayed. Among all the x-rays, 11.9% were normal (32feached through more than one test (Table 5).

269); all patients had extra-pulmonary tuberculosis, In Group ll, 43.5% had the pulmonary form of the
except for one who had bronchial TB. disease (56/129), 38.7% had the extra-pulmonary

Among the chest x-rays with abnormal resultsform (50/129) and 17.8% (23/129) had both forms
30.8% had bilateral lesions, 46.4% had right unilateraimultaneously.
lesions and 22.8% had left unilateral lesions (Table 4).

Among the abnormal radiograms, the most commomiscussion

findings were (in order of frequency): alveolar infiltrate

in 56.5% (134/237), hilar/mediastinal adenopathy in In Brazil, about 5% of TB cases affect children
44.3% (105/237), interstitial infiltrate in 27% (64/275), under 15 years old [6]. This percentage may be even
pleural effusion in 15.6% (37/237), cavitary lesions inhigher when we consider the under-notification and
14.8% (35/237), atelectasis in 5.5% (13/275) and miliarynder-diagnosis in this age group due to the
infiltrate in 5.1% (12/275). These abnormalities occurregbaucibacillary form of the disease and the difficulty to
separately or in association in the same patient. obtain the sputum in children under 5 years old [4-5].

Among the methods used for diagnosis,TB in children and adolescents often does not follow
bacilloscopy was not used in 35.6% of the patientdasic requirements for the diagnosis of infectious
Bacilloscopy was positive in 32.8% (58/177) anddiseases, which is the finding of the etiological agent,
negative in 67.2% (119/177). Among those withand it frequently leads to the adoption of therapeutic
positive bacilloscopy of the sputum, the frequency watests [2-4].
higher in individuals aged 11 to 15 years, thatis, 84.5% The current series of 275 TB cases in children
(49/58) than in those aged 1 to 10 years, with @rovided data similar to that from the World Health
frequency of 15.5% (9/58). Organization and from other studies of TB in children

An M. tuberculosisculture was made for only that show that there is no effect of gender on
22.1% (61/275) of the patients, and it was positive ippredominance [8,14-16] (Table 1).

31.1% of these cases (19/61). Histopathological There was a slightly greater frequency of the disease
examinations were made for 23.6% of the patients (6% the 6 to 10 year age group, when compared with 1
275). Among these, 93.8% (61/65) had the extrato 5 years, and there was a further increase from 11 to
pulmonary form of the disease and 6.2% (4/65) had5 (Table 1). This finding is in accordance with the
the pulmonary form. All biopsied cases were compatiblelata provided by the Ministry of Health, from the State
with tuberculosis. of Bahia Department of Health (SESAB) and with the

Among the patients studied, 53.1% (146/275) wereesearch work done by Benites et al., who studied a
diagnosed following the criteria for TB, through asimilar population in Peru [6-12], and it reinforces the
favorable response to tuberculostatic drugs (Group ljdea that revaccination of school-aged children will
and 46.9% (129/275) had their diagnosis confirmededuce the increase in the incidence of this disease
through bacteriological and histopathological methodamong adolescents.

(Group II). The highest incidence was found in the capital

In Group I, 70.5% of cases (103/146) had thg79.6%) and most cases (61.2%) were concentrated
pulmonary forms of the disease, 10.9% (16/146) haoh 4 of the 12 districts of the city of Salvador, where
the extra-pulmonary forms and 18.6% (27/146) hadhe population is made up of low-income residents.
both forms simultaneously. In Group I, 45.7% (59/ This data coincides with the study of Benites et. al in
129) had histopathological examinations compatiblé>eru and the one performed by Carneiro and Mota in
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Figure 1.Chestx-ray (frontal view): homogenous alveolarFigure 3. Chest x-ray (frontal view): upper right
infiltrate in the upper right lobe, showing lobar pneumoniamediastinal mass, measuring 5 cm in diameter. A
In this infant, a CAT scan of the chest (not illustratedymediastinoscopic biopsy confirmed the diagnosis of
showed a group of mediastinal nodes that may lead to th@#berculous adenopathy.

aspiration of the caseous matter they contain.

Figure 2. Chest x-ray (frontal view with penetrated Figure 4.Chest x-ray (frontal view): micronodular
mediastinum): large right hilar adenopathy associated wiiinfiltrate distributed uniformly in both lungs, showing
atriangular image of atelectasis of the upper segment tife miliary pattern of primary tuberculosis.

the lower right lobe, secondary to compression of the

bronchi by the lymph node.

e o

Salvador, Bahia [12,13]. In this current series, the Among those who had medical records, 77.2% had
predominance of patients from the capital may be duleeen vaccinated, which was below the goal determined
to the greater access to medical services amorfgr 1994 by the Ministry of Health, to vaccinate 90%
residents of the metropolitan area of Salvador. of newborns [3-10]. This fact may be because our study
In 63.9% of the cases, a history of contact with astarted before 1994, a time when vaccination was less
tuberculosis carrier was detected and this was mofequent in maternity hospitals and also because of
frequent in those who were under 5 years old. Thishildren who were not born in maternity hospitals at
data is in accordance with the findings in literature anthat time. Among the individuals who were not
is due to the fact that young children spend more timeaccinated, the majority (79.5%) resided in Salvador,
confined at home and in close contact with relativesvhere health resources are more readily available; this
who carry the disease, and therefore are at a hightrct makes this data important for an evaluation of
risk for becoming sick [9]. vaccination with BCG in our state.
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Figure 5.Chest x-ray (frontal view): calcified primary Figure 7. Two teenagers with multiple suppurating
complex of tuberculosis in left lung, represented byhodes on the right hemithorax, showing chest
Ghon focus on the edge of the lower third of the lungcrofuloderma, a rare form of skin tuberculosis of the
and satellite hilar adenopathy. The upper lobe of thiymph nodes.

right lung shows interstitial infraclavicular infiltration with

a retraction of the horizontal fissure, showing the
secondary pattern of reactivation of the disease.

= ?! i

Figure 6.Chest x-ray (frontal view): extensive infiltrate The predominance of the pulmonary form of the
of the right lung with images of heterogeneous alveolatdisease is described in another series of the disease in
consolidation associated with a thin-walled cavity withchildren [12,14-16]. There was a high frequency of
an atelectasic component and rectification of the righthe extra-pulmonary form of this disease in our series
diaphragm. In the middle third of the left lung, there is 449.5%), which differed from the data of the Ministry
small image of alveolar consolidation. Secondaryf Health (23%) and the data from SESAB (25%).

tuberculosis in a 6-year-old child, showiy  This is due to the fact that in this service there is a

tuberculosisnfection at a very young age in Bahia. systematic investigation of the extra-pulmonary form

between this manifestation of TB and the pulmonary
forms of the disease. In addition, the formulation of
data collection from the Ministry of Health and from
SESAB do not contemplate the simultaneous
occurrence of pulmonary and extra-pulmonary forms
in the same patient, classifying such cases as
pulmonary forms and therefore producing incomplete
information [6-17].

A diagnosis was made in 4.7% of asymptomati,monary + extra-pulmonary foci of the disease is
children thanks to an active search for contacts; this {$smmon in the primary progressive form of TB. In our
of great importance to reduce the under-diagnosis ind%)fudy 49 cases (17.8%) were found to have this
of this disease in Brazil [9]. Sanchez et al. found 38.2%sgqciation: this fact was rarely seen in adults, but has
asymptomatic children in Spain; this finding waspeen described in other studies of children [11,16].
attributed to the systematic investigation of contacts e interpretation of tuberculin testing in children
carried outin that country [16]. Among symptomaticy/accinated with BCG is of great importance in our
patients the symptomatology found was the same &g, jation due to the high vaccination coverage. The

- ﬂ of the disease and a routine search for the association
The simultaneous occurrence in the same patient of
observed in adults [3-10]. two relevant aspects in vaccinated children are the
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intensity of the hypersensitivity reaction, which in generaivho did not expectorate (35.3%); this may explain the
is not larger than 15mm, and the reduction of thisow frequency of this exam.
reaction two years after vaccination. In individuals The number of positive cultures was smaller than
infected byM. tuberculosishe intensity of the reaction, that of bacilloscopies due to the technical difficulties in
besides being greater than in those individuals that athe service; not all patients who had a positive
vaccinated, lasts more than 10 years. It has bedyacilloscopy also had their sputum cultured.
demonstrated that among children vaccinated with  Comparing the bacteriological results of our study
BCG, the risk of becoming sick is higher in those withwith other series of similar socioeconomic populations
a PPD reaction >15mm [7]. we found that while there were 28% positive
Tuberculin testing was of great value in this studybacilloscopies and/or cultures, Nonino et al. found 8.3%
and it produced a strong reaction in the majority ofn the state of Parana, Brazil, and Sequeira et al. found
cases (82.7%); this percentage was similar to the ori®.7% in Argentina [15-11]. A study carried out by
found by Sequeira et al. in Argentina, who reportedhe American CDC indicated 25% positive cultures
79% [11]. and 3% positive bacilloscopies , for a total of 28%.
Chest x-rays showed a predominance of unilateralhe total frequency of positive exams was the same as
right side lesions in children; this is caused by theve found; however, in the American study the number
anatomy of the right main bronchus (more verticalized)of cultures was much higher than that of bacilloscopies,
which favors the inhalation of the bacillus. Among thewhich might have been a consequence of a larger
most frequent images in this age group, we found theumber of patients who had the initial forms of the
mediastinal/hilar adenopathies, which at times aréisease [18].
associated with parenchymal abnormalities, with The histopathological examinations were more useful
atelectasis caused by bronchial compression by the the extra-pulmonary forms of the disease; 93.8% of
lymph node masses, as well as pneumonic infiltratethe biopsied cases had this clinical form of the disease.
that cause the caseous content of the lymph node £opositive aspect of our study is that it is the first to
empty into the bronchus. These images are generaliescribe the clinical and radiological characteristics of
identified in the lower 2/3 of the lung, in contrast with TB in children and adolescents in the state of Bahia.
the images of secondary TB in an adult, which ar@herefore, it can contribute to our knowledge of TB in
typically in the pulmonary apex. This was a test ofthis age group in this state, help in the process of
special value in the pulmonary forms of the diseasagaching a diagnosis and reduce the high number of
and it was normal in only one case of bronchial TB. Itherapeutic tests.
is also useful in extra-pulmonary forms of miliary and  The limitations of this study are a consequence of
pleural TB. In children this test must be performed ints retrospective nature, with some loss of information
all cases of the disease because of the possibility of the medical records; this characteristic rendered the
concomitant lesions in the lungs, even in extraevaluation of the nutritional state impracticable. Another
pulmonary forms without respiratory symptoms. weak point was the absence of HIV serology in children
Bacteriological exams contributed very little to with a non-reactive tuberculin test who had extra-
diagnosis (different from the case in adults) becausgulmonary manifestations of the disease, according to
some of the children did not undergo them due to thevhat is recommended currently by the Ministry of
absence of secretion (characteristic of the primarjiealth.
pulmonary form) or because they did not know how It is also difficult to generalize the results found in
to expectorate, especially children under 5 years oldhis study to the general population in the State of Bahia,
A coincidence was found between the percentage aince this study was carried out in a reference center
children who did not undergo sputum bacterioscopyhat preferentially treats patients who are residents of
(35.6%) and the percentage patients between 1 and&alvador.
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In conclusion, there was no gender effect on thes.

predominance of TB, most cases came from low-
income classes who lived in the peripheral areas of the
capital, there was a high frequency of cases with contacg
history with a TB carrier and low vaccination coverage.
The symptoms found did not differ from those of adult

TB and the most frequent clinical form was primary 7

progressive tuberculosis. Despite all efforts, 51.3% of

patients did not have a bacteriological or g

histopathological confirmation of their diagnoses.
A strongly reactor tuberculin test result in 82.7% of

the cases and an abnormal chest x-ray in 88.1% stilP-

are the most useful exams for the diagnosis of
tuberculosis in children and adolescents i
unsophisticated services of low complexity, and they
are fairly effective [3,9-15]. In countries with a high

prevalence of TB and unfavorable socioeconomid?l:

conditions, a factor that could improve actions to handle
TB in children is the use of standardized forms with,
clinical, radiological and epidemiological data; such
forms are already in the process of validation by the
Brazilian Ministry of Health.

New studies must be directed towards the executiojr%

of more cost-effective and more practical diagnostic

techniques applicable to children. If rapid diagnostic.

tests such as PCR were routinely used on the
paucibacillary forms of this disease, there would be an
enormous improvement in the notification of TB cased
in children and adolescents [18].
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