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Abstract:

A 74-year-old man underwent intravesical bacillus Calmette-Guerin (BCG) therapy for bladder cancer and
later presented with lower left back pain. Magnetic resonance imaging of the spine showed high signal inten-
sity, diagnosed as a cystic lesion in the epidural and bilateral intestinal psoas muscle. A computed
tomography-guided needle biopsy and histological examination revealed bacteria from the family Mycobacte-
riaceae, and Mycobacterium bovis was identified using multiplex polymerase chain reaction. If lower back
pain appears in a patient who has undergone BCG therapy, it is necessary to test for tuberculous spondylitis.

In addition, QuantiFERON is useful for the differential diagnosis of M. bovis BCG infection.
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Introduction

Bacillus Calmette-Guerin (BCG), an attenuated strain of
Mycobacterium bovis, is used for vaccination of infants. The
onset of disseminated BCG infection, such as disseminated
lymphadenitis or osteomyelitis, has rarely been reported (1).
BCG has also been used to prevent superficial bladder can-
cer recurrence (2) and its serious complications such as
bladder tuberculosis, sepsis, hepatitis, encephalomyelitis,
cystitis, pyelonephritis, nephritis, prostatitis, epididymis,
aneurysms and spondylitis are rare (3). However, many
cases may not have been reported because of the lack of a
proper microbiological examination. To our knowledge, only
13 cases of tuberculous spondylitis as complications have
been reported to date.

We herein report a case of M. bovis tuberculosis spondyli-
tis that developed three months after intravesical BCG ther-
apy based on hospital records. We present this case study
because of its rare occurrence and the severe consequences

of a delayed diagnosis. An ethics statement and informed
consent were obtained.

Case Report

A 74-year-old man presented with a 7-month history of
lower left back pain following an operation. A year and a
half before admission, the patient had been diagnosed with
bladder cancer and received intravesical BCG therapy. While
receiving therapy, he developed a fever of 40C that amelio-
rated after a few days. He also had a history of hyperten-
sion.

At the time of hospital admission for lower back pain, the
patient’s vital signs were stable. He experienced buttock
pain when getting up, but walking was possible. A lower
limb extension elevation test was negative. Deep tendon re-
flexes were normal, and there was no motor weakness or
paresthesia.

Initial routine laboratory examinations showed microcytic
anemia, a normal white blood cell count, an erythrocyte

' Department of Nephrology, Kinan Hospital, Japan, “Department of Internal Medicine, Kinan Hospital, Japan, *Division of Hematology, Depart-
ment of Internal Medicine, Wakayama Medical University, Japan and *Department of Mycobacteriology, The Research Institute of Tuberculosis,

Japan Anti-tuberculosis Association, Japan

Received for publication July 16, 2019; Accepted for publication September 3, 2019
Correspondence to Dr. Tomokazu Minakata, tminakata@kinan-hp.tanabe.wakayama.jp

733



Intern Med 59: 733-737, 2020 DOI: 10.2169/internalmedicine.3288-19

Figure 1.

Plain radiograph showing T1 and L2 compression fractures.

Figure 2. Magnetic resonance imaging (MRI) of the spine showing high signal intensity in the L1
and L2 vertebral body, diagnosed as a cystic lesion in the Th2 to L2 level epidural and bilateral intes-

tinal psoas muscle.
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Figure 3. Mpycobacterium bovis was identified using a multi-
plex polymerase chain reaction assay.

sedimentation rate of 29 mm/first hour, and a C-reactive
protein level of 0.68 mg/dL. No immunodeficiency was ob-

served, and the QuantiFERON-TB (QFT) (Cellestis, Chad-
stone, Australia) test result was negative. Plain radiographs
showed T1 and L2 compression fractures (Fig. 1). Magnetic
resonance imaging (MRI) of the pine showed a high signal
intensity in the L1 and L2 vertebral body, diagnosed as a
cystic lesion at the T2 to L2 level epidural and bilateral in-
testinal psoas muscle (Fig. 2).

Because purulent spondylitis and iliopsoas abscess were
suspected based on the imaging findings, on the same day, a
computed tomography (CT)-guided needle biopsy was per-
formed under suspicion of an infection. Bacterial cultures of
the biopsy specimens revealed infection with M. tuberculosis
group, and antimicrobial susceptibility testing showed that
only pyrazinamide was resistant. Because the QFT test re-
sult was negative and there was a history of BCG admini-
stration, purulent spondylitis caused by BCG was suspected,
and an anti-tuberculosis treatment of isoniazid (300 mg/day),
rifampicin (450 mg/day), and ethambutol (750 mg/day) was
started. At a later date, M. bovis was identified using multi-
plex polymerase chain reaction (4) (Fig. 3). Two months

734



733-737, 2020 DOI: 10.2169/internalmedicine.3288-19

Intern Med 59

wnL)oRqoIAIA I

10)e] 18K | §140q " 10J SIMNO
QAI[E ‘syjuow ¢ | J1oj [oInquueyio pue urdwrejir ‘przeruosy Asdoiq anssn aAnIsod umouyun)  2AnReSON AI0JSTYON  SIBAAG'[  [RIQIMOA umouyun) YL 9sed Iy,
parj10ads jou fsypuow g 10J UIOBXO[JIXOUl §140q "y 10§ SAIMND
PUE QULISO[OAD ‘[oInquieyld ‘urdwejil ‘pIzeruosy Asdo1q anssn 2ANISOq umouwu)  umouwun) umouwun) Sqluow 9 [RIGAMIA SUONe[[ISul ¢ +9 (L)
10)e] Te9K $140q *py 103 dAn1sod 2Inno
[ QAI[E SSypUOW 9 J0J [oInquiey)d pue urdweyL ‘pIzeiuosy ¢Ksdoiq rea13ins uadQ umouyun  2AnReSoN UMouNU[)  SYUOWI Q]  [BIGIMOA So[0Ao § 78 ()9
wsAInaue
I0)e] S189K G| s140q *py 10§ 9AnIsod aImynO o1I0E pue SYooM 9
QAI® ‘SyIuow g JI0j [oInquieyla pue uidwejur ‘przeruosy ¢Asdoiq 1eor3ins uadp umowu)  umowu() umouyu() yjuowr | [eIQMOA IO Yoom AIoAd Sw ¢'7] oL (S1)
§140q " 10} SAINND
umouyun) Asdo1q anssn 2ANISoq umouwu)  umouyun) umouwun) Squow G [RIGAMIA umouyun) 6 1)
113
§140q "y 10} SAIMND J1I0R pue
1918 SIB3K G' QAI[E ‘syjuowl ¢ | 10J urdwejil ‘przeruosy Asdo1q anssn 2ANISoq QAIBSON  umouyun) umouun) SIBAA ¢ [BIQAIIDA umouyun) 8¢ (€1)
I0)e] S189K '] s140q *py 10§ 9AnIsod aImyNO Syoom
QAI® SyIuOwW 7 J0j [oInquieyla pue uidwejur ‘przeruosy ¢Asdoiq reor3ins uadp A31ouy umouwu() umouyun) SIBAA 71 [eIQMIOA 9 IOJ UODR[[ISUI APJOOAN  TL (@4))
payyroads §140q "y 10} SAINND
jou ‘syjuow ¢ | Joj [oynquiey}o pue urdweL ‘pIzeruosy Asdoiq anss1n 9ANISOq QADE3ON  umouyup) AI101S1y ON sIeak £ LAGEIREYN SO[0AD Ajoom 9 9L an
§100q *py 10§ dansod Syoom § 10
19Je] Je9A | QAIfe ‘syjuowt ¢ | Joj urdwejLl pue przeruosy SIM[NO anssy [edI3Ing umowu()  umouwyu() umouyun) SIBOA G'7  [BIQOMRA  Yoom od uome[usuruQ 6L 1)
s100q "W Kyserdoayre syoom
191e] sIeak ¢ Jooued Funy Jo paIp ‘urdwejir pue pIzeruos] J10j 9IM[ND [BOI3INS 9ANISOd  ASIouy umouyun) umouyun) sIeak /'] dig 21 10J Yoom/3uw ()9 99 (81)
Ioye] Jeak | QAIE ‘Syjuow g Joj urdweyLr pue przeruosr §140q " 10J SOIMNO (o104d
uay) ‘syjuow g I0j [oInquieyld pue urdurejir ‘przeruosy Asdoiq anssn aAnIsod umouyun - umowup) umouyun) syoom [IQOMAA  /SIUQUIIRAI) Q) SA[OKD T LL (6)
syuow g Ioj yyuout
s100q "py 10§ 2an1sod a1yNd 10d 1 uay) ‘sxyeam 9 10§
I0Je[ JB3A T QATR ‘189K [ J0J urdwiejil pue pIzeruosy pooiq ¢Asdorq eo1Sms uadp  eAne3aN  umouyun AI0)STY ON  Ssyjuow /  [eIQAMQA  Yoam Iod uomeqmsur auQ I8 L)
§140q "y 103 9AnIsod 2In)no syoom
pay1oads jou {[oynqueyld ‘urdwejLr pue pIzeiuosy ¢Asdoiq rear3ins uadQ 310Uy umouyun) AIOISIYON  Syuowt [ [BIQIMAA O JOJ uone[usul APfdM 06 9)
$S90sqe
$140q " 10J SAIMNO seosd syjuowr
Syuow g I9yje padreydsip surdwejLr pue pIzeiuosy Asdo1q anssn 2ANISoq umouwyu)  umouyu() AIOISIYON ~ Syiuowr 9 IO [eIQAM9A 7] JoJ puow/Sw Of L9 )
N SJNSAT I$9) D04 M Adeioy (1e2K)
QwodIno pue Aderoy) eIqoIdIWNUY IM[nd pue sisouserq 1591 q4L-NOYdd HODEUIOOBA 10 90d tonoaju asoq a3e OURIRYY
: T : : urnoIaqn, SISO[NoIaqn}  I9)Je JASUO Jo aus
-nueng) juaned
: Jo A101STH Joowrg, :

7661 22Uls Pajaoday] uddq dAey Jdue)) JIppeld 10j Aderdy], (H)g) ULIPND-3}}WE)) SN[y [edIsdAenu] Aq pasne)) spIjApuodS snondordqng, Jo sase) 1 A[uQ

IqeL,

735



Intern Med 59: 733-737, 2020 DOI: 10.2169/internalmedicine.3288-19

later, the patient’s lower left back pain had resolved com-
pletely. One year after antituberculous treatment had been
started, the patient was pain-free with no functional limita-
tions or recurrent infection.

Discussion

Intravesical BCG therapy for the treatment of superficial
bladder cancer has a low risk of extravesical complications,
which are rare (5), but adverse effects such as cystitis, a fe-
ver, hematuria, prostatitis, arthralgias, and reactive arthritis
are relatively common. The first study to mention tubercu-
lous spondylitis caused by intravesical BCG therapy was re-
ported in 1992, but only 13 cases related to intravesical
BCG therapy for bladder cancer have been reported
since (6-17) (Table). In most cases, BCG spondylitis devel-
ops several months after intravesical BCG therapy, while
some cases may develop several years later, but the cause is
unknown (13). It is important to confirm the history of in-
travesical BCG for the differential diagnosis because M. bo-
vis BCG may spread hematogenously to distant sites over
the course of months or years and develop into M. bovis
BCG infection.

Several risk factors are associated with an incidence of
disseminated BCG infection, such as bladder epithelium in-
jury, urethral injury during BCG installation, deep bladder
tumor resection, pelvic radiation, severe cystitis, a bladder
biopsy, and prostate resection (5, 7, 18). However, since
these risk factors were not observed in the present case, it
was necessary to differentiate tuberculous spondylitis, de-
spite the absence of any risk factors.

The QFT test is useful for the differential diagnosis of M.
bovis BCG and M. tuberculosis when there is no history of
tuberculosis. Specific antigens used in QFT testing are pre-
sent in non-BCG M. tuberculosis complex but are not pre-
sent in M. bovis BCG; therefore, they are useful for differ-
entiation. When the QFT test is negative and the histological
examination reveals the presence of pathogenic bacteria
from the Mycobacteriaceae family, clinicians should strongly
suspect M. bovis BCG infection. Of course, this method is
not useful if the patient already has a history of infection
with M. tuberculosis and is already positive for QFT. The
existence of anti-interferon 7y autoantibody in the present
case was very unlikely because the successful evaluation by
QFT suggested that IFNYy in the positive control had been
normally measured.

During differentiation, we also performed a multiplex po-
lymerase chain reaction (PCR) assay using a dual-priming
oligonucleotide system targeting the RD1 gene for simulta-
neous identification of the M. tuberculosis complex and M.
bovis BCG (4). In our case, the QFT test was negative, and
multiplex PCR revealed that the M. tuberculosis complex
was M. bovis BCG.

All strains of M. bovis are resistant to pyrazinamide, but
M. tuberculosis is not. Therefore, isoniazid and rifampicin
with ethambutol should be used as first-line agents to treat

M. bovis infections (11). There is no clear evidence concern-
ing the ideal duration of treatment for BCG spondylitis. For
general treatment of tuberculosis when pyrazinamide cannot
be used, RFP, INH and EB are continued for two months,
and RFP and INH are continued for seven months. This
case was resistant to pyrazinamide, and after confirming
clinical symptoms and improvement in CRP, RFP, INH and
EB were continued for three months and RFP and INH for
four and a half months. If tuberculous spondylitis is resistant
to antibiotics, or if neurological symptoms or instability of
the spinal column appears, surgery should also be consid-
ered (19).

In conclusion, this case highlighted two important issues.
First, BCG spondylitis can occur several years after in-
travesical BCG. Thus, it is necessary to test for tuberculous
spondylitis if lower back pain appears in a patient who has
undergone BCG therapy. Second, the QFT test is useful for
the differential diagnosis of M. bovis BCG infection.
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