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Fig. 1 Annual trend of osteitis after BCG vaccination
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Fig. 2 Cases of osteitis by vaccination month

Cases B 2004 (Med. 13.0 mo.)
10-
[ ] 2005—- (Med. 10.0 mo.)

Med. 13.0 mo.

-3 3- 6- 9— 12— 18— 24— Months

Fig. 3 Periods between BCG vaccination and onset
of osteitis
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Table 2 Osteitis after BCG vaccination

No. of lesions Single
Multiple

[\
\S e}

Affected bone Sternum
(single case) Rib
Humerus
Radius
Ulna
Femur
Tibia
Calcaneum
Os cuboideum
Shoulder joint
Hip joint
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Ll EEt L7z 2261 2 ERBINC L &, 4RI 0~ 5 fl,
R T220H % DM O BCGHEMEE 0 & ks
% &, SEEMEEIE Table 412R$EB YT, 107514502
(0~0.44) T, WHO M5 O BALfE R ITUAT @ i & 13
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Table 3 Used drugs for osteitis

1) Main use of INH, RFP 7
HR 2
HRE
HRS

2) Combination of PZA 13
HRZ
HRZ — HR
HRSZ — HR
HRSZ — HSZ — HZ
HR — HRZ
HRS — HRSZ

3) Others 1
HRS — HR — HRE+IFN-y
— HE+CAM+INF-y 1

[\SRRON)

— = = = W

4) No description 1

H: isoniazid (INH) R: rifampicin (RFP)
E: ethambutol S: streptomycin
Z: pirazinamide (PZA) CAM: clarithromycin

Table 4 Incidence of osteitis after BCG vaccination

N o. of Cases of Incidence
Year vaccination L. (per 100,000

(X10% osteitis person)
1998 1162 2 0.17
1999 1184 3 0.25
2000 1128 5 0.44
2001 1134 1 0.09
2002 1124 3 0.27
2003 1088 1 0.09
2004 1310 0 0.00
2005 994 3 0.30
2006 — 3) -
2007 - (D -
Total 9124 18 0.2

(+4) (0—-0.44)
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Review Article

OSTEITIS AS A COMPLICATION OF BCG VACCINATION

Akira KOYAMA, Ichiro TOIDA, and Shizuko NAKATA

Abstract [Objectives] To investigate the incidence and
increasing tendency of osteitis after BCG vaccination and, in
addition, its clinical features, diagnostic methods and results
of treatment.

[Subjects] 22 cases of Japanese children who received BCG
vaccination between 1998 and 2007 and developed osteitis,
and were reported in medical journals or meetings.

[Results and discussion] lincidence was very low, 0.2 per
100,000 vaccinations, and an increasing tendency was not
seen after 2005, when the vaccination in Japan was limited to
below 6 months after birth. However, it might be necessary to
follow for much longer period. About 73 % of cases of osteitis
were seen from 9 to 18 months after receiving the vaccination.
The bones of the extremities were commonly affected. Radi-
ography usually showed the defect and cavity formation of the
affected bone and often abscess around the lesion. Definitive
diagnosis was made by the detection of BCG from the pus or
biopsied materials. Recently, multiplex PCR method have
been utilized and proved to be a rapid and reliable diagnostic
method. Tuberculin reaction was positive, but QFT was
negative in all tested cases; QFT will be available for the
differential diagnosis of BCG and tuberculous infection. Only

2 patients had multiple lesions, and they had partial interferon-
y receptor 1 deficiency. Immunodeficiency might have some
relationship to the development of osteitis after BCG vaccina-
tion. The treatment using INH and RFP was very effective
and the outcome was favorable; most of the patients were
cured after 6 to 12 months chemotherapy without any compli-
cations. However, there is the possibility of defects occurring
in the bone and restriction of the articular movement when the
diagnosis and treatment are delayed.

[Conclusion] BCG osteitis, although rare, should be consid-
ered as a possible complication of the BCG vaccination, and

early diagnosis and treatment of this complication is necessary.

Key words : BCG vaccination, Osteitis, Immunodeficiency,
QFT, Multiplex PCR
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