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A CASE OF PULMONARY TUBERCULOSIS DIAGNOSED BY DNA AMPLIFICATION
METHODS FROM TRANSBRONCHIAL LUNG BIOPSY MATERIALS
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The hybridization assay using polymerase chain reaction (PCR) is useful for rapid
detection of Mycobacterium tuberculosis (M. tuberculosis). A TT-year—old female was
admitted to our hospital complaining of cough, and examination of the sputum culture
showed M. tuberculosis. Her chest X-ray showed a variety of abnormal shadows, such as a
cavity lesion, multiple coin lesions, and infiltrates. Malignant disease was also suspected to
be involved, with the complication of pulmonary tuberculosis. Specimens were obtained
by transbronchial lung biopsy (TBLB) from coin lesions. The hybridization assay using
PCR on the TBLB specimens showed M. tuberculosis gene expression. She was treated
with anti-tuberculous drugs. All shadows in her chest X-ray were improved six months
after admission. She was remained well without recurrence for more than two years after
admission. The hybridization assay using PCR with TBLB specimens is useful for the
detection of M. tuberculosis.
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Introduction

Tuberculosis is one of typical re—emerging
diseases, affecting patients in both developing
and industrialized countries?. Cavities in the
lungs are the most common findings in human
tuberculosis. From a cavity, the bacilli enter
the bronchial tree and spread to other parts of
the lung and also to other people. Radiological
findings in pulmonary tuberculosis vary, and
include cavities, coin lesions, infiltrates, mili-
ary shadows, and small or large nodules. Chest
X-rays are very important because the charac-
ter of the shadows indicates the source of the
disease and computed tomography contributes
to the diagnosis of pulmonary tuberculosis by
providing details? ¥,

The hybridization assay using polymerase
chain reaction (PCR) is useful for rapid and
specific detection of Mycobacterium tuberculosis
(M. tuberculosis), and usually this assay is per-
formed with specimens of sputum, gastric juice,
bronchioalveolar lavages fluid (BALF) or pleu-
ral fluid?. However, the location of the lesions
in this case was not suitable for the above speci-
mens. Fusegawa et al. reported that biopsy
specimens could also be used for detection of
M. tuberculosis by the hybridization assay with
PCR?.

We present a case of pulmonary tuberculosis
showing a variety of shadows on the chest X -
ray, among which multiple coin lesions sug-
gested a metastatic lung tumor. We diagnosed
pulmonary tuberculosis from specimens of
transbronchial lung biopsy (TBLB) of the coin
lesions by PCR assay. Treatment with anti-
tuberculous drugs resolved the clinical and radio-
graphic abnormalities, and the patient remains
in good health two years and eight months

after admission.

Case report

A T7-year-old female was admitted to our
hospital complaining of cough on January 28th,
1998, and examination of the sputum culture
showed Mycobacterium tuberculosis (M. tuber-
culosis) without an acid-fast organism in her
sputum smear. A physical examination revealed
the following: pulse 102 and regular, blood
pressure 120/70 mmHg, respiratory rate 23, and
temperature 35.4°C. The head, eyes, ears, nose
and throat examinations were unremarkable.
There was no adenopathy. An examination of
the lungs revealed fine crackles in both lower
fields. The cardiac sounds were regular, and no
murmur was noted. There was no clubbing,
cyanosis, or edema.

Initial laboratory results included a WBC of
6.090 mm?® with 62.2 neutrophils, 22.7 lympho-
cytes, 9.3 monocytes, 3.4 eosinophils, and 0.3
basophils, hemoglobin at 13.6 g/d/, and a hema-
tocrit of 42.0%. Biochemical data including
total protein were within normal limits. Serum
hemoglobin A1C level was elevated to 11.5%
(normal, 2.5-6.0%), and urinalysis showed glu-
cose (2+). The patient was thus diagnosed with
diabetes mellitus. Arterial blood gas measure-
ments showed a pH of 7.412, Po2 of 55.5 torr,
and a Pco2 of 39.0 torr while breathing room
air. While the examination of sputum smear
was negative, sputum culture showed 1 colony
of M. tuberculosis at 8 weeks. The hybridization
assay using PCR with sputum was positive.
The values of carcinoembryonic antigen and
SCC were within normal limits (1.5ng/mi and
1.3 ng/ml, respectively). Her chest X-ray showed
a cavity lesion in the right upper field (5.0 X 4.0
cm), multiple nodular lesions in bilateral lung
fields (up to 2cm), and infiltrates in both lower
fields (Fig. 1). Chest tomography (Fig. 2a) and
CT scan (Fig. 3) also showed the above shadows.
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Malignant disease was also suspected to be in-
volved, with the complication of pulmonary tu-
berculosis. Bronchoscopy was performed on
February 4th. The specimens were obtained by
transbronchial lung biopsy (TBLB) from nodu-
lar lesions of right S®. TBLB specimens were
processed for routine histopathological analysis
and also for DNA analysis by PCR. The hybrid-
ization assay using PCR showed M. tubercu-

losis in the TBLB specimens.

Fig. 1 Chest X-ray on admission
showed a cavity lesion in the right upper
field (5.0 X 4.0 cm), multiple nodular le-
sions in bilateral lung fields (up to 2
c¢m), and infiltrates in both lower fields.

(a)
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From January 31st, the patient was adminis-
tered antituberculous drugs (isoniazid ; INH, 0.3
g : rifampicin ; RFP, 0.45g: ethambutol hydro-
chloride ; EB, 0.75g). In vitro drug sensitivity
testing showed sensitivity to almost all drugs
including INH, RFP, and EB. On June 14th, she
was discharged from our hospital because the
culture of sputum showed no M. tuberculosis,
and she was subsequently followed in our out-
patient clinic with administration of INH, EB
and RFP. Just prior to discharge from the hos-
pital, her serum hemoglobin A1C level was 9.0%.
Arterial blood gas measurements showed a pH
of 7.403, Po2 of 63.7 torr, and Pco?2 of 39.1 torr
while breathing room air. All shadows includ-
ing the nodular shadows in her chest X -ray
had improved six months after admission (Fig.
2b). She remains well without recurrence more
than two years after admission.

We performed PCR assay based on co-ampli-
fication of the insertion sequence of IS6110 gene
that is species—specific for M. tuberculosis com-
plex, according to our previous report®®. DNA
was prepared from TBLB specimens (about 1
mm?) with ethanol preparation by routine pro-
cedures”®. The following primers were used for
[S6110 : sense primer ISF-1:5-TGCGCGATGG
CGAACTCAAGG-3’, antisense primer ISF-2:
5" — GTCTGCTACCCACAGCCGGTT- 3". PCR

(b)

Fig. 2 Chest tomography showed multiple coin lesions on admission (a)
which were improved on discharge from hospital (b).
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products were observed under ultraviolet light.
The sections of TBLB from right S8 showed
lung tissue with infiltration of mononuclear cells

y

Fig. 3 Chest CT scan showed multiple
coin lesions with small cavities in the both
lung fields on admission.

Fig. 4 The sections of TBLB from right
S8showed lung tissues with infiltration of
mononuclear cells in the alveolar septa and
the parabronchial stroma. Granuloma-
like structures were apparent (HE, X25).

1S6110
gene

Fig. 5 PCR assay with 35 cycles showed
a specific band for M. tuberculosis in the
specimen of TBLB obtained from right S8
PC ; positive control, 1-3; TBLB specimens
of this case.
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in the alveolar septa and the parabronchial
stroma. Granuloma-like structures were appar-
ent (Fig. 4), but Ziehl-Neelsen staining failed
to show microorganisms in the lung. No malig-
nancy was seen. The above histopathological
features were consistent with those of pulmo-
nary tuberculosis.

PCR assay showed a specific band for M. tu-
berculosis in the specimen of TBLB obtained
from right S8 (Fig. 5).

Discussion

The hybridization assay using polymerase
chain reaction (PCR) is useful for rapid detec-
tion of Mycobacterium tuberculosis (M. tubercu-
losis). A TT-year-old female with a variety of
abnormal (cavity lesion, multiple coin lesions,
and infiltrates) shadows on her chest X -ray was
admitted and a hybridization assay using PCR
showed the M. tuberculosis gene in TBLB speci-
mens from the coin lesions. All shadows on her
chest X-ray improved over six months of anti-
tuberculous drug administration.

Chest roentgenography in patients with pul-
monary tuberculosis can show many findings ¥,
and CT scan can also provide important infor-
mation regarding active pulmonary tuberculo-
sis?%. Multiple coin lesions on a chest X-ray
are suggestive of metastatic lung cancer. There-
fore, we performed the PCR assay not with
specimens of BALF but with TBLB from coin
lesion, and we were able to diagnose the coin
lesion as pulmonary tuberculosis.

Some reports have stated that PCR assay of
biopsy specimens was useful in the diagnosis of
M. tuberculosis® ¥,

using PCR with TBLB specimens is also useful

The hybridization assay

for detection of M. tuberculosis. We could rule
out metastatic lung tumor in a pulmonary tu-
berculosis case with multiple coin lesions using
PCR methods with the specimens.
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