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WEHP L7z $EF, BAEER) >/ HilEk & HFER %2 520, CTMiG TIEm T IZ9E25 % SR bR &

B 7=, rifampicin, isoniazid, streptomycinPfFHIC & 2 PiREEANER 2 BB L, 1 ARZICITHRRL,
57 JRIZIIIE ORREE DR Lz 3R ICAMESER O S Rk ) K3 FAE R GE AT &
&Dﬁ*%ﬁﬁfﬁiTAﬁrT/\ffﬁﬁ (NEMO AT RFHE) &BIZ TN SN 7ze ARER TITHM S

N7z BCG A% NEMO & {515
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% SRR A B IR FEYE BCGIRYYIE % 54 L 72 %) Ve bl % %
B 7o BRI 3 RIS NEMOEE T- B4 12 4E 9 AR
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BURIE © Him 2 X D MAESFRE L, S 5ICHE3 I
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) 20 OFG-EIRD 13 1A AR L ) ST AR L,
TWEE S WA Lz LAL, 20 HHOEROBIZT
WREIR DB A2 78D, 17% 5 7 HIKg X 1) prednisolone $%-5-
(2mg/kg/H) ZUED, ST 1107 HE» 513 50E
U] azathioprine (1 mg/kg/H) #&5-#8ML, €Dk
T MR OIEIRIZER 4\ L7z, %, prednisolone
FTHHIO Y XV 7 ) ¥ BOSER L 0mm TH - 720 LA
L, azathioprine ¢ 5-BA%G 2 7 H#% X 0 38~39C D F& 3
DRI HIT% Y, IMiE CRPE A8 X KA I
O HIMBRBIEIN % BD Tz — MM I X 5 KU 2 BE v
AR G- 24T o 723X L e 2o 720 AHHEAE A O
BTITb N A A T B kR (BH, 2R
), FERLTRE PCR B PEASHI LA A% &G ie i6 4 H 19 T
BEE~N A & % o 720 # 4% D & W I 12 prednisolone
0.3 mg/kg/H, azathioprine 1mg/kg/H % PR L T\ 72,

ABEREBUE - ARE 11 kg, HR85cm, MMHIZKZKIZ
JERL7Z2) vz ZRmmL, ARERICS 1.5X15
cm ORI CH B BiF 2 ) w8 E 2 filvn L7z, %&b,
[V 2 SEi & YRR LR - AP RMAATRL & U7z T i
B OMEL S 30, OMES XL 205 720 BEENE
W, $Th o 72252 GZR T 3 BieflE L7z, &
Wi BCGIEM AT - EIRIZFED Lo £
72, FEAEEIISEICENEEO b o 72,

KEA% HE847% H5 8 5 20094F 8 A

ABERERAG L - A LA HeAE (Table 1) @ FILERE D &
5L CRP DR EH-558D iz,

WA | BRI N Gt R RR T, /N IIRE HhBS
2B, PCR (M. tuberculosis complex) B Td - 72,
Wi 70 & G20 U 728 AT L AR R, SRR e, PCRFE
P, ALV ESNARER) V=AY v T Ik k
Bk, H:agbitk, PCRIGMETDH o 720 BUH ORI BRI
ETIEEBERB L O EREILEYTH > 72,

BCGHEAEDH o722 &, Kik% GO0 B M
BREN o722 L, REIMOABERIZ XD A
BIRBT WA ozl &, & L CHERTEILM)E
PR S D g AR % B b8 2 kAN 212380 Hh 7z
Z LX) BCGREMED DN, MR LD BW2LEHS
7 KA T B B PR MR 12 D W™ T Multiplex PCREIZ & 5
BIE TS EE S N ize ZOREE, RMfk T3 RDI
FSRIBLTWE 2 EAVH L7 (Fig. Do HATY
sF e LT &N Tw 5 BCG Tokyo Mk % & te 3™ X
TOHOBCGT 7 F V¥R TIE RDIFEBASRKIBELTWEZ &
BHISLNTEY, BCGT 7 F Y #RTHh LW RS E W
LEZ Oz, S BT, BCG Tokyo #kD RDI16 I
WZHFAES 15T (Rv3405¢) O —HFIZ 22 base pairs (bp)
DOREVBELTVWDLZ EAFEHEINTEYYY, T
22 bpFEE D RIOAHMIZ L ) BCG Tokyo ¥k TH % 21

Table 1 Laboratory data on admission

Hematology Chemistry
WBC 17,250 /ul TP
Nut 68 % Alb
Ly 22 % GOT
RBC 378 X10* /ul GPT
Hb 10.7 g/dl LDH
Plt 56.8 X10* Jul CRP

7.2 g/dl ALP 558 1U/I
3.6 g/dl Cre 0.2 mg/dl
29 1U/1 BUN 6.0 mg/d/
9 1U/I Glu 102 mg/dl
340 1U/I IeG 1460 mg/dl
4.2 mg/d/ IgA 681 mg/dl
IeM 51 mg/dl
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Fig. 1 Distinguishing BCG Tokyo from the reference
strains (M. tuberculosis and M. bovis) by multiplex PCR.
The BCG strains have deletion of genomic region RDI.

M: molecular markers, TB: M. tuberculosis, MB: M. bovis,
1: BCG Tokyo, 2: BCG Tokyo isolated from a BCG Tokyo
vaccine recipient, 3 : patient.
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Fig. 2 Detection and identification of the BCG Tokyo

strain by PCR with specific RD16 primers.
Arrow*: The RD16 region of BCG Tokyo was only 22 base
pairs shorter than those of M. tuberculosis and M. bovis.
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PHMF S ze KKk RD16 515 PCREW 13 M.
tuberculosis B X O M. bovis (BFHERR) & LB L THE WY
A X%RLTHY, BCG Tokyo bkIZHFA 7 22 bp K4HH
FRizkrbnbZEz onz (Fig 2)o L LOm{s 1T
MR X D ARHIBRAT BCG Tokyo kT % & [FE S iz,

7B, M S 172 BCG i isoniazid, rifampicin, strep-
tomycin {20 5 &2k 2 A LTz,

FRIEY VA M ORI © ) > SRR G
BV TS BN & BE5E % 5 J E R A 3R 25520
L7z (Fig. 3)o Ziehl-Neelsen 32 ft TRy o Btk b 72
ahiz (Fig.4)o

ABEREERET R o K BERE O i 5 B XOR 5 5 Tl iR
WRLR O B2 % W IZ G872 (Fig. 5)o Wi CT Tl
TR B 2 & T B D L\ PR L2 20T 3 B SR ~ /N
KL% # o7z (Fig. 6a, 6b, 6¢)o

TERHALE N BTRAS B & ORI A B o 9 B AR T
WD 70— VIROFHIG & B 8 & H I T EBHALE
ISR B X ORI AR 2 20 L 720 RIS

Fig.3 Microscopic findings (H.E. stain). High power mag-
nification of inguinal lymph nodes showing epithelioid cells
granulomas with necrosis and multi-nucleated giant cells.

Fig. 4 Microscopic finding of tumors in inguinal lymph
nodes (Ziehl-Neelsen stain). High power magnification
of inguinal lymph nodes showing acid-fast bacilli.
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TR S SR T TORBILIFIIR T, JOAEM R
V= IHEREI Nz BREFTRRP 70— T LidLiE
B A G RMER B SO RIIA SN h 5720 K
PG CIEE R ORI, R AR IR & b e W I3
i %2380, ZREMBOEREEZ > Twiz, o X
DIGREBIEEENTHY, 70—V BW Lz, %
72, REBKIE O A BARIKIC X 2 PUBE R B R T IRk
ZROT, PCRIEIZ L MR D BEMETH 5 72,

FIERETEMAS (Table 2) : BCGHIZ & 2 EYIETH -
7o & XY RIERSIEDFIEN bz, ) v NEREKW
<= — R, MRk RRR A, ) 2o SERL)ESILEER,
interferon-y recepter-1 3 (23 2 @iz TF A OuM
KEFE S NDBHNAKIE) % 920 L 72 A8 B i J ke
LN oz,

AP - B 2 F AR rifampicin (15 mg/kg/
H), isoniazid (15 mg/kg/H), streptomycin (25 mg/kg/H)
DO3FNEG %, S 5ICZF D104 A B i rifampicin,
isoniazid ® 2 F¥& 5% Wkki L 720 BURZHIGHE R 1 8
ML L, 2 AR ICIIIER L T 22 o/
S A HNIze AT EA K - SN W% 1
1k U7z HEEBIRA 1 7 AR FEM L 72 B R I R,
RgEbICBETH - 7. BRER ONEMGS 7 HR)
DOIFHEAM XM G ETIREREZEOHEIED SN
(Fig. 7), F72J¥8 CT T b ¥ O FH B O TH I AR
Eh7e (Fig.8)o

BREf%, MR CoRBBE IR RORE (M
KRBT R WA, M0 BT FAGERGE % 20, P
DRIEFN R IEREI T DN 1gGIKMH, 1gG, KR &
@ BHINLZDEE, CD 40L DRI K3 5 MG, Thl
& Th2 AN TlE Th2250%, CD4CD45RA R & D A
B =AW= THIRBOKTEIHLNERD, 35K

Fig. 5 Chest X-ray film on admission. Chest X-ray film
shows a slight diffuse nodular shadow.
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Table 2 Cellular immunity examinations

CD4/CD8 2.5 (normal range: 0.6—2.4)
Lymphocyte blastoid formation test
* PHA 40305 cpm control 241cpm SI 167  (SInormal range: 105—225)
* ConA 32146 cpm control 24lcpm  SI 133 (SInormal range: 68—154)
Neutrophilic intracellular killing test 75%  (normal range: 70—87%)
Neutrophilic phagocytosis test 98%  (normal range: 93—97%)

* interferon-y recepter-1 gene mutation (818 del 14 mutation) was not detected.

Fig. 7 Chest X-ray film at four months after anti-myco-
bacterium therapy. No shadows can be seen in either lung
field.

Fig. 8 Chest CT at four months after anti-mycobacte-
rium therapy showed the miliary pulmonary nodules had
disappeared.

Fig. 6 Chest CT on admission demonstrated miliary
pulmonary nodules in both lungs. Mediastinal and hilar
lymphadenopathy is not clear.

(a) superior lobe of lung, (b, c) inferior lobe of lung
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B ICAMWR SR A AN EE R DS b L, R E R
T T & % NEMO it {5 T @ 1042 C>T (Q348X) @ point
mutation 5[] 7E I THEE B WINTE o 729 (TR
SRR A B NERE) o

Z =

ASEFNE A6 2 & 0 ME O FRHRE & LM JE PRI %2 526
TWw7z2s, Hi41ZIE BCGH M E Nz 2707 /]
Kf, 70— 2R 9 % a5 H B9 SRR G- H3 5
BN, 2020 HBIZES AN BCGEAYE & i
L, 37 NEMO B2 ¥ 5 120 5 SR BT A 4%
RIEANGIEGERE L HEEBWT SNIEBITH o

SHRZE AN A SR A AE R 1Z 584 L I3RS
RIFBOWE, BREZ L TRIBEAELEIRE T 5
HHRZETE AN AN 2T 5 & Ge % B 9 SRIEAN A B
Thbo % 3 XROARLVERIZTD 5 D3 G to b
HBIEERZ L 2D H %S, NEMO (NF-£B essential
modulator) (& NF-xB O {if 1L (2 B§ # L 7= pathway T &
%72 1B Kinase (IKK) % IKK1, IKK2 & & HIZHER L
TW5, Toll-like receptor, IL-1 receptor, TNF-a receptor,
Ectodysplasin receptor, T cell receptor, B cell receptor 72 &
NHDOY 7 FIVIENEMO & &4 IKK 2 L35 2
LX) N EE, B XU NF-«BOBHNBITRIRE
KF-& LT & 2l LT

Z D 72®, NEMO# {51 5% Tl Ectodysplasin ® ¥
TFNVEEIZEDIVEEREAEPAEL L E EBIT,
LPS 7 &l H 2R 10 o RN x 3 2 SUSERT, B
2B B2 7 AAAL » FOBT, FIEEFA bAA i
X9 B IUSOMT % EOREAEZTI S §. Pk
2 B A S C R 2 ) & (X729 IL-12/TFN-y
axisbEHEIN, TNOHLOWIIHNT 25 EBIEMELET S
LEZ LN TWBY0,

AIEBTIEAKRERRIRE SN 2137 D BCG R A
NEMO Bz FF#FIZ & D il &k 2 S 7z IL-12/IFN-y #
HART 70 EORIEAENT X0 BRI EGLIREE DS RV 12
Hrzo TR L, AIEYESRIEIRGS 2D 7% 43 % Se 3 4
(azathioprine) ¢4 % ZZFIC & HEFEVE BCG IEYYE % 58
hE L7z L HEGR S iz,

AFTIZ20054F 4 H 2> & DR T BHESIEIZHE W,
BCGU 27 F v & Ats 6 7 H T TITHMT % 2 L A33EH)
ENTV Do ARSI SN AE D 74% 13 4: 1% 3
B A LARHEIRZSIN BT 2 E i LTHB YD, %K
PESRIEAREIE DB W RE & 72 o 72 P A Z %53 7
HTHholzb DEDALNLY TNHLOHENL D
AREB] & FIBEIZ SRIEANERE DB WA RE & 70 2 A s LLRG
\CBCGT 7 F v sEME N WHETEE T E L b
%o W 2T BCGHMMR IZHURRA X T 5 5y et 2R
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FTHRIEANERED W] L 72 REBNIC BT, SR ppiFic X
LM PLELRBICRE L 2 E T B
BCGIEYE R Vi3 5 72D 1B ER G 2 T 5
ZELERFO—DE L TER BN

PURR B BB K - K548 - B BHE PCRIRAE O R L D #
MERGHE L HIr S b &, MBS & OBME D KL
BCG A, X 512 QuantiFERON®TBHi#E (QFTHifr)
DD HBCG B DA BEDb LS 7 — A Tl Multi-
plex PCR#: (Hiilt) (2% W BCGHDFEZW %479
ENMHETH 5,

—77, BCGIEIGLHE DB HEHEF] & BRI M LT
AT ADEONTZHA R T4 VIIFTEL T\,
Hesseling & (& HIV I&GE - Je KU FIER LB H O BCG
EHIEDZHRN A FFA4 VEREL TV DY T 72,
Bernatowska % I3 rifampicin & isoniazid & 2&A & L, JEIR
DEFEIZIN L TE SICMoPIRZIELMAZ T 3 ~ 4 Kl
HEFTHHANTA VERREL TS0, KIETIEHRF
5 AT BCG B O FEHANH 3 2 B2 % MEd L,
BCG WA EE PRSI L CRIF 2R 2 4
LTH Y, BCGEIYE LM OPREHAIGC L+
WCHEBETRETH L EHELTEY, LArL, FHES
\2 X B ARFEOHK % BCG AR BUS DB Tl BCG
W2 & 2 E&Ge2x) L C rifampicin, isoniazid DV 117 1
b LIE2RDOAIZ K BiHH S H T pyrazinamide,
streptomycin, ethambutol, kanamycin 7% & % A&+ 3
~A4FITHEBRSINIEB D H Y, ik L ICZDEHRN
B, IR > T 52, RIFTHITE BCGH
W& B ERAEFOBEMER S IEH SN TB Y, T0ik
PRIEALRINL P G-I WTOH AL KI5 4 AEROR
AVHH>TH L VOTE LW EEZOND,

AHE B DFERED B 1 BCGHMHT 0 MFZZ MUK b EET
HorEEZLNI, RBIITHE 2 X 0 IE R & AL
PR PN % 78D, H ik 6 (27 0 mAE, M T
A CHEMJE PR 0 JEAL % FRD A & 2> D RPEAEHE D A7
TEZ2 R B ERERICET L TWb, ThHbnZ &l
BCGH#: MR DM & REA L% Bt o /oW OHE 7 %8
HROPEEZREL TWb, FHHS X BCGHEMD
Bar ka3, »olRERERER~O BCGHAED
fabEtkz s 5 2 LATE S L HITATRICL 5 BCG
BHOMM Z BRI FETERTAIENET LnEk
RTW52, AR EFEERICHZ OBIEER 2 H b
JERRIBRGGEIR & 2 SN LB OFT LA 7R 5 7RIS
DWW & D RENIEDO W REME D ZRE L, Hffiz
REDEEHN HHERBIETLILILETHLEER
BN7ze EHICABICK S BCGHMBIM AT 1 & $ TE
BINNIREBEBIESLELRIIRBICE > TIEHERTH 5
L&z bhiz,
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¥ & B

FHEE, SREIHAE T o= VEIER TH o
7o 2% 2 A WIS A By PEAR AR 1 BCG RS IE & J6E L,
3 R IREIC NEMO R T 58 12 0E 9 MR B A
ANEFEGERE L BW S N W Ve B % #58R L 720 BCG T
BICHUR N I35 2 S B 2 A 3 2 SR EREDHI W
L 725EBIC, SEiFNC X 2 EEALE 2 B R
LA 3 e g BN BCGIEYEZ I CZ L 2 HIY
WP 235956 2 L BB L LTEZD
n7r:

72, BCGHAERET O FM % M & EREZ 5o 72
B ME 2 R B S K TH 5,

At B

KIEFIOZHRIZ D720, HEEEHEEHLER B
A, BRI AR BN R vy — FFER S
HIZE R ZTHE £ L7 72, interferon-y
recepter-1 3 UM RF R FEH/NERE 2~ R4
WAL CIHE £ L7, sERICTHEHZLET,

X ik
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Case Report

A CASE OF DISSEMINATED BCG INFECTION FOUND DURING TREATMENT OF
AN INFANT WITH CROHN'S DISEASE

I:5Shigehiro ENKAI, *Tomoshi MIYAKAWA, 3Shinya KONDOU, “Kazuteru KAWASAKI,
and “Masaaki SEKT

Abstract Bloody stools, diarrhea and perianal abscesses
were observed from the age of two months infant. The boy
received a BCG vaccination at the age of four months. The
patient was diagnosed as having Crohn’s disease at the age of
six months by intestinal endoscopy. Based on the diagnosis,
he was treated with nutrition therapy, salazosulfapyridine, and
prednisolone. Fever of unknown origin occurred two months
after he had taken azathioprine at the age of two years and two
months. Mycobacterium tuberculosis was detected from a
gastric aspirate, and he was diagnosed as having disseminated
BCG infection by means of the multiplex PCR method. Chest
CT showed miliary pulmonary nodules in both lungs on
admission. Physical examination revealed enlarged lymph-
nodes, which were palpable around the neck and groin, and
hepatomegaly. Laboratory data were within normal ranges
except a slightly increased peripheral white blood cell and
serum CRP level. He was treated with rifampicin (15 mg/kg/
day), isoniazid (15 mg/kg/day) for 12 months, and strepto-
mycin (25 mg/kg/day) for two months. He became afebrile a
week after starting the treatment, and the miliary pulmonary
nodules in both lungs had disappeared by 5 months after
starting the treatment. An abnormality of the NEMO gene,
which is the gene responsible for ectodermal dysplasia and
immunodeficiency, was identified at the age of three years.

It is assumed that an abnormality of the NEMO gene caused
a latent BCG infection over a period of one year and ten
months, and immunosuppressive medicine (azathioprine)
induced a disseminated BCG infection. This case report
supports that anti-tuberculosis medicine should be given to
prevent disseminated BCG infection if an infant who receive
immunosuppressive therapy is found to have an immune
deficiency characterized by a mycobacterium infection after

BCG vaccination.

Key words: BCG, Disseminated BCG infection, Crohn’s
disease, Abnormality of NEMO gene
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