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Miliary Tuberculosis that Developed after Intravesical
Bacillus Calmette-Guerin Therapy
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Abstract

As a treatment for superficial transitional cell carcinoma, Bacillus Calmette-Guerin (BCG) intravesical in-
stillation can rarely cause unpredictable systemic side effects. We describe a patient admitted due to continu-
ous pyrexia and general fatigue. He was previously treated with intravesical BCG. Laboratory data indicated a

hepatic disorder, and chest computed tomography revealed extensive bilateral miliary nodules. Transbronchial
lung biopsy specimens showed several small noncaseating granulomas. The diagnosis was unsolved on the
basis of acid fast staining, polymerase chain reaction and microbiological cultures, so we considered the pos-
sibility of BCG side effect-induced granuloma. Two months after treatment with antituberculous agents and

corticosteroids, his clinical symptoms were improved.
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Introduction

Calmette-Guerin
(BCG) is a well-established treatment for superficial transi-
tional cell carcinoma of the bladder. The efficacy of BCG
immunotherapy after transurethral resection of bladder tumor
has been proven by increased disease-free survival periods.
BCG treatment is usually limited to local side effects and/or
mild systemic side effects (such as dysuria, pyrexia, hema-
turia, and general fatigue), which are self-limiting in most
cases. Serious adverse events caused by intravesical BCG
are rare. In this report, we describe a patient with miliary
pulmonary shadows following initial BCG immunotherapy
for bladder carcinoma.

Intravesical instillation of Bacillus

Case Report

In April 2012, a 62-year-old man (also a former smoker)
was admitted to our hospital for evaluation of a fever (39C)
and general fatigue. He had been well until two months
prior, when he was found to have urothelial carcinoma of

the pyelus. He was started on a regimen of weekly immuno-
therapy with BCG (Institute Armand Frappier, Lavel, Can-
ada), which was initially administered at 81 mg BCG instil-
late into his pyelus every week and repeated 8 times. How-
ever, he discontinued the regimen after the initial instillation
because of pyrexia. No other medical conditions and/or dis-
eases were documented in his medical history. He had been
vaccinated with BCG in early childhood.

At admission, the patient was in fair condition overall
with a fever (38.57C); a physical examination revealed skele-
tal and skin jaundice and painful hepatomegaly on palpation.
A chest examination showed no remarkable changes, and
the patient had no peripheral lymphadenopathy. Complete
blood counts revealed only mild normochromic normocytic
anemia, a slightly low platelet count, and a normal white
blood cell count. Blood chemistry showed abnormal liver
function test results (alanine aminotransferase (ALT), 203
IU/L; aspartate aminotransferase (AST), 142 IU/L; and
gamma-glutamyl-transferase, 113 IU/L) with elevated lactate
dehydrogenase (LDH) (361 IU/L) and C-reactive protein
(4.5 mg/L) levels. Blood and urine cultures did not show
any common pathogens. The results of serological testing,
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Table 1. Laboratory Data on Admission.
<Hematology> <biochemistry> <fast-acid test>
RBC 3.84x10° /mm? CRP 4.5 mg/dL. Urine smear negative
Hb 12.6 g/dL Na 141 mM PCR negative
Hct 323 % K 2.7 mM blood smear negative
MCV 92.4 fl Cl 103 mM PCR negative
MCHC 32.0 % TP 6.3 g/dL Sputum smear negative
Plt 115,000 /mm? Alb 3.2 g/dL PCR negative
T-bil 0.5 mg/dL  Gastric smear negative
WBC 3,300 /mm? UN 16 mg/dL PCR negative
Baso 0.0 % Cr 0.73 mg/dL  BALF
Eos 0.0 % AST 203 IU/L smear negative
Neutro 57.8 % ALT 142 TU/L PCR negative
Lymph 353 % LDH 361 TU/L
Mono 6.6 % y-GTP 113 IU/L <others>
T-cho 141 mg/dL  Tuberculin test negative
<coaguration> TG 114 mg/dL  Quantiferon test ~ negative
PT 12.7 s BS 104 mg/dL
PT INR 1.1
APTT 315s
Fibrinogen 266 mg/dL
D-dimer 22.4 pg/dL
FDP 36.7 ug/dL

Figure 1.

CT

(A) Chest radiograph with diffuse micronodules involving both lung fields. (B), (C) CT

obtained 2 cm above of the diaphragm showing multiple micronodules randomly distributed with
respect to lobular structures, consistent with a miliary pattern.

including the QuantiFERON test, performed to assess the vi-
ral and bacterial exposures, were negative. A blood gas
analysis on room air on the day of admission showed a
PaCO; of 41 mmHg and PaO, of 51 mmHg (Table 1). Ab-
dominal ultrasonography confirmed mild hepatomegaly (16x
13 cm in size) in association with splenomegaly (14x11 cm
in size). Chest X-ray showed diffuse miliary nodular lesions.
High-resolution chest computed tomography (CT) confirmed
the presence of multiple diffuse and bilateral micronodules
with random distribution (Fig. 1). Transbronchial lung and
liver biopsy specimens revealed tiny non-caseating granulo-
mas (Fig. 2). Acid-fast bacilli were negative on both smear

and polymerase chain reaction tests. Ten days after admis-
sion, his serum levels of AST and ALT values decreased
without any treatment. Twenty-four days after admission, we
diagnosed the patient with a systemic BCG infection. It ap-
peared that BCG had been released into the bloodstream via
the urothelial duct.

The patient was started on a regimen of isoniazid 300 mg
per day plus rifampicin 300 mg per day for 9 months and
ethambutol 500 mg per day for 2 months. Ten days after
treatment, his dyspnea had disappeared and body tempera-
ture had declined to 37°C, but the fever had not completely
subsided. Liver function tests showed improvement. Thirty-
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Figure 2. The histopathological findings of this case. (a), (b) Transbronchial lung biopsied speci-
mens. Resected nodule from the lower left lobe showing noncaseating granuloma. (Hematoxylin and
Eosin (H&E) staining, scale bar=[a] 1 mm, [b] 100 pum). (c), (d) Liver biopsied specimens showing
noncaseating granuloma (H&E staining, scale bar=[c] 1 mm, [d] 100 pm)
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Figure 3. The clinical course. AST: aspartate aminotransferase, INH: isoniazid, RFP: rifampicin,
EB: ethambutol, PSL: prednisolone, TBLB: transbronchial lung biopsy, BT: body temperature

eight days after admission, prednisolone was added to the prednisolone 25 mg/day for the initial dosage and then hav-
antituberculous regimen due to a prolonged fever, which ing the dose tapered to 5 mg per day after 2 weeks, his fe-
was considered an allergic reaction to BCG. After receiving ver subsided, and the C-reactive protein (CRP) titer de-
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clined.

Forty-five days after admission, he was discharged with
normalization of inflammation signs and liver function tests
and disappearance of pulmonary diffuse nodules. The corti-
costeroid dosages were tapered over six months. Ethambutol
was discontinued after two months, and isoniazid and rifam-
picin were discontinued after nine months. Mycobacterial
cultures were negative after 12 weeks of incubation (Fig. 3).
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Discussion

Since the publication of the original report by Morales et
al. describing the use of BCG for the treatment of recurrent
superficial bladder tumors, BCG therapy has been used ex-
tensively for the treatment and secondary prophylaxis of this
disease (1, 2). Local BCG immunotherapy for early stages
of urotherial carcinoma is a well-established treatment op-
tion. Systemic complications (dysuria, pyrexia, hematuria,
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and general fatigue) are less common than local side effects,
which include traumatic catheterization and concurrent cysti-
tis. Severe systemic complications such as hepatitis, pneu-
monitis, or septic presentation rarely occur
(<1%) (3, 4). Factors increasing the risk of systemic side ef-
fects include a bladder biopsy or difficult and traumatic
catheterizations of the bladder. The incidence rate of sys-
temic complications ranged from approximately 2.9% to
4.3% according to previous reports (4, 5).

Both of these situations allow large inoculates of BCG to
gain easy access to the bloodstream (6). In our patient, even
without any supporting microbiological evidence of BCG
dissemination, we first considered the diffuse military nod-
ules as an infection based on the CT pattern. We then em-
pirically started anti-tuberculous therapy. Table 2 shows the
findings from previous reports of patients with pulmonary
miliary nodular patterns on chest CT after intravesical instil-
lation of BCG (7-14). Of the nine total cases, including our
own, all were resolved. Steroids been added to the anti-
tuberculosis medications in only four cases, and the other
two cases were resolved without any medications. The
pathogenesis of such systemic involvement of intravesical
BCG therapy is still controversial. Some authors consider
this to be a systemic infection due to hematogenous spread
from the pyelus, whereas others believe it is a type IV hy-
persensitivity mechanism to BCG because the Ziehl-Neelsen
staining and cultures were negative. Gonzalez et al. reported
a case that revealed a diffuse miliary pattern; they regarded
the case as infection-based because of co-existing granulo-
matous hepatitis (6). Other similar cases with co-existing
granulomatous hepatitis have been reported.

In our case, granulomatous changes in the lung and liver
were the main findings for the disseminated BCG infection.
The patient did not allow us to extract his bone marrow by
aspiration or to use his bronchoalveolar lavage to measure
total alveolar cell counts, alveolar lymphocytes, neutrophils,
eosinophils, and the CD4/CDS ratio. Bone marrow involve-
ment during disseminated disease with BCG has been re-
ported only in a few cases, and they showed involvement of
the lungs and/or the liver in addition to bone marrow infil-
tration as part of the septic process. Our patient’s fever had
largely improved, but a slight fever remained. Therefore,
corticosteroids were added, leading to the rapid amelioration
of his symptoms. Some cases have reported using steroids
for these symptoms (Table 2). If the pathogenesis had been
due to mycobacterial infections, any acid-fast staining would
have given positive results or shown a clinical response to
antituberculosis medications. In our case, the hypersensitiv-
ity appeared to be an additional mechanism, as suggested by
the negative stains and cultures, as well as a rapid response
to the steroids. The findings of non-caseating granulomas
and the success of the anti-tuberculosis plus steroid regimen
support the theory of the dissemination of BCG and a sub-

tend to

sequent systemic reaction.
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