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70— 5 & IS5 L 74 By MR A

BCG JEGLHED 1 B

LoniiE EAR 2RI A

‘W B

B BRI A 2 2 58, TR U AL PR PRI & 580 A e 412
O THHALENBBEIC LY 70— VLB S h7z,

LIEE Rk I

BCGH#Mi % %\F 720 Hili 6
IR DRERIT M & salazosulfapyridine N

M2 T2 9, prednisolone, azathioprine #5-23B4G & M7zo 2% 2 7 HIF, azathioprine %52 71 H
B O AR % 5EII$ 2 H A O RS TH A SR AR S 71, Multiplex PCR 12 & 1) BCG

W ECHIWI L 720 S

f, BUEEEY >/ R & R 2 38, CT IR T i B 12 9iAh% % SERL R 5 &

88 72, rifampicin, isoniazid, streptomycinBEHIC X 2 PUREBAIGEEZ MG L, 1 BAMBZIIEMEL,

57 HRRICIINE OSERREE SR L7ze 3 IS

HHIRZER O FLH Rk 0 kb SGE R AU HI T &

% ) AR IR SR A SRR (NEMO M AT EHE) S BATEZI S, AR CldEm s
172 BCG W %° NEMO B {Z -5 12 & 2 RIEA T L 0 TER IR G IRIE D H e L, %HW@.‘I'&PQJ’E?EQEE Z
D% 5 FIEIHIF (azathioprine) D5 % FEEIC 2 G IR BOG IEYYIE % F8iE L 72 & HELE

720 BCGHARMZICHIRE IIX S 2 5 BAME 2 19 5 B REDS B L 72 hE 6 T, ﬁ&ﬁﬂ%ﬂﬁ” iz

BB L BB L 725G
CEHENFD—DLEZ LN

I A SRR BCGIEAUE Z B <7012

LIRS X 3‘35}“9“ %

¥ —7—X BCG, MM BCGIEIIE, 7 U — YiH, NEMOEE T

U &I

ZHE, A4 ICBCGrREML, 20 14E1047 Atk
27 v — VG % B IIZB G & L7z azathioprine $2 5-
BT A B IR AR M BOG &Y % 89 L 72 %) Va9 % %
BR L 720 BRUEIE 3 IS NEMO 38 f 1- 5 12 B ) AR
ERWAERIEANSEERE (LUF, NEMO#EET-82%)
LHEETBH SN, S TIRENoREE AL,
72 BCGHME B SRIENEE ISR D DN AL B~ DX
A D WG L7z,

fiE Bl
BoZi22aH, B,
FOFR TR
JHPEWIRE IR, S WERIC R E R L. fENR39:E,

FHREAE 2980 g THI A,

KIGERE - RIEWNICR R ROBAE 26T 5 H 1T %<,
K & ORI D %2205 72,

BURIE © A2 X D MAEL AR L, S HICHE3 IS
VNPT JE PRS2 #0720 H i 4 (2 PR M T BCG Hefl
27, Hime TREFE, BRI, OENIZT 74 %27
O, S OITHLM RS 2 S 3 PR % 3R 72 72 D IR )
FFMAE S, Lo L, BLME AR EGET
HY, MAE, THRIMARERD S BD/272OHETA
Fm*% L olzs THHALENHSERA T, LT

B 2 et DO MEA TS & 8, WHEIT RS 7
O — 23§ & B S M 7ze RIBREIRE A o0 J BEIT B C U3 )
PP P ERRE 2 £F o 72 PR OB SIEG AR b1
TeRRSERIE A DN h oo RHRER (2L~
Z—)V®) 12X B HAHE, salazosulfapyridine (47 V¥

‘%Ki(ﬁiﬁﬁfl\/%ﬁﬁm@é;ﬁ#?i& ISR R, 3% BEALERPE HE &
> —/ANREE, CENLRE BEREE 7 — ISR, SASIAREN
Be/NEE, ¢ HA BCGHFERT
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V20 OFG-ERD 13 1 A AR L ) ST AR L,
TWEE S WA Lz LAL, 20 HEOEBOBKIZT
RREIR OB E 2 78, 17% 5 77 H IR & 1 prednisolone $¢-5-
(2mg/kg/H) ZED, S5 1107 HE» 513 50%E
P azathioprine (1 mg/kg/H) #&5-ZBML, Fotk
T AR OFEIRIZER 4\ L7, %8, prednisolone
BGH OV V7)) 2 OSH#EIE 0mm TH o720 L
L, azathioprine % 5-BA4f 2 &7 H % X 1) 38~39C & 5 3k
VRS X DR Y, I CRPAE LA B X ORA I
O IMIREIEIN %2 BD 720 — AR & 5 BAHE % FE
PR G- 24T o 723X Ll 2o 720 AHHEAS A O
BTITh NP E A © BRI (R H, 2
), FEFZAERE PCR B PEASHI B LSRG he 1G5 H 19 T
Mg ANEBE & 7o 720 454 O 35 Wi I 12 prednisolone
0.3 mg/kg/H, azathioprine 1mg/kg/H % Wik L T 720

ABEREBUE © ARE 11 kg, HFE85cm, WMANIIAKTKRIZ
BER U720 >3z S8 L, ARAEMICH 1.5X1.5
cm OFEPERR T B PE R 72 ) V8B A L7z, 7B,
[[) >3 2 G)B LB - AR ARAA R & L7z il
TP O W3 30, DM TR L 22 B2 o 720 BEERIEF
W, $§Th o722 GZ T 3 A L7z, &
Wi BCGIEMEA TR - EIRIZFED ol £
72, Rt E) IS I BENIRD 2o 72,

KEA% HE847% H5 8 5 20094F 8 A

ABERERAG L - AL MeAE (Table 1) @ FILERE O &
5L CRPOWREE LA IR b7z,

B | H IR N Gt SRR T, /N IIRE HhBS
72 b, PCR (M.tuberculosis complex) B Td - 72,
W 70 & G20 U 7= AT L AR BaEE, B5AERTE, PCRFE
P, AL D ES NG RER) YRR Y VT Ik gk
Wk, REaERTE, PCREGVETH - 720 BRI OREEL R
A TIRBEDL L ORI TH 5 720

BCGHME D D » 722 &, RKIi% & 720 BE T4
BREN o722 L, RIIE O ABARIC X DR
BIURBTHREDN ol b, Z L CHIBTEILME
PRS2 % B b8 2 kAN 2 1280 H 7z
L) BCGHEYYWE D Kb, WEL Y B, 5HES
7 KA B BE B YE MR 12D\ T Multiplex PCR#:12 & %
WAL TN D3I S 720 € DOFER, ABKTILRDI
FIRDSKIHL T B Z LA L7 (Fig. Do HATY
7F v LT S CTwb BCG Tokyo bk % & s
THBCGY 7 F VHRTIERDIFASKBLTWE T L
PHISNTEY, BCGT 7 F Y HTH 5 HEMEAE W
EEZ bz, 85I, BCG Tokyo #ED RDI16 FHIE,
WS 58T (Rv3405¢) @12 22 base pairs (bp)
DOREABELTVWDLZ EDREINTEYYY, T
2 bp il OKIBOAMEIZ X ) BCG Tokyo ¥k TdH % 77

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 56.8X10* Jul CRP

7.2 g/dl ALP 558 1U/I
3.6 g/dl Cre 0.2 mg/dl
29 1U/I 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/di
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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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194

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 RKifko RD16 515 PCREW 13 M.
tuberculosis B X O M.bovis (BFHERR) & ILBE L THEH WY
A4 X%RLTHBY, BCG Tokyo Mk IZH5A45 7 22 bp KIEFH
FickdrborEZ 5Nz (Fig 2)o UL Om{E TN
MR X D AR BRAT BCG Tokyo kT 5 & [FE S iz,

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

FRIEY A OFRIRARRIRAS © ) > SRR G
CBWTEHEAMN & B5E % 5 J LR R 3 IR 25520
L7z (Fig. 3)o Ziehl-Neelsen 32 ft TRy o Btk b 72
ahiz (Fig.4)o

ABEREERET R K BERE O 5 B XOR 5 5 Tl iR
WHRLR O B 52 % W2 520 72 (Fig. 5)o T CT Tl
T L EF 20> & R B 00 i PR 2 531 3 B SRR~ /IVRE
KBz % 3872 (Fig. 6a, 6b, 6¢)o

TERHALE R BT RRAE 38 & ORI 2R B o o B R A T
Wi oo — Ve oRHE & R E & B T ALAE
INBLEARAE B & OB R AR M & 20t L 720 IHRAYIC I

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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FATHE A S SRR £ TOMBUIIRIEIRT, MR
)= TR S NIz REFTRS 7o — T LIELIE
R DA SR MEER B SO REA SN h 5720 T
PR TIZE N ORI, RS T MRS EIE % b 2 W 3F
Wi %GR, ZREMBORMAZ - Tz, ZOFTH X

D BRERIETRENTH Y, su—riHEBH L. F
7z, BRI O AR X 2 BURR N BRI Tl Rk
ZROT, PCREEIC X DA S BIETH > 720

FIEREFEMAS (Table 2) : BCGHIZ & A EYYETH -
722 & XD UERSIEDAE b Lz, ) Y SEREH
<= — IR, SRR, U o SERGDESILERER,
interferon-y recepter-1 3% % i 1 B9 5 AR FHAE (Ll
KPR NBRNCARIE) % F2ht L 72 A3 E AT R i2
LN h o7z,

ABE#REE - U 2 F AR rifampicin (15 mg/kg/
H), isoniazid (15 mg/kg/H), streptomycin (25 mg/kg/H)
D3NP G- %, EHITZE DO %104 H I rifampicin,
isoniazid ® 2 Fl¥& 5% Wi L 720 DURSAZHNGHE R AR 1 8
MBI L, 2 AR ICIIIE R L T 22 o i/
D A HNIze AT A N - SN Wi s 2
1k U7z HEEBIE 1 7 AR FM L 72 B Rk,
Bl LIS TH - 2o BEERE ONFEERLGS 7 HH)
DNYFBHEAL XM EHETIIRFEBEEZEOWH IR LN
(Fig. 7), F 7208 CT T b ¥ O FH B O TH I AR
a7z (Fig.8)o

BREE, MbE ToORBBIEHFIIVRSERORE (M
KRBT R M), M0 BT FAERYE % 2, T
DRIEFR R IEED T bz [eG &M, TG, KiER &
@ BHLZOEE, CD 40L ORIFN A 5 LS, Thi
& Th2 I TlE Th2250%, CD4CD45RA R & D A
B =AM — THIRBOKTESIH S 2L R, 35

e

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, ¢) inferior lobe of lung
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B ICAMR SR A S AN EE R DS B L, R E R
T T & % NEMO it {= T @ 1042 C>T (Q348X) @ point
mutation 257 7€ I THEE B W E - 729 (TR
TR AR NEFE) o

Z =

ASEFNE A e 2 & 0 ME O FRHRE & LM JE PRI % 526
TWw7z2s, Hii41ZIE BCGH M E Nz 2707
Kf, 70— 2R % iaHE H B9 SRR 5 H3 5
B3N, 202 HBIZES RN BCGEAYE & e
L, 37 NEMO R ¥ 5 120 D SR BT A~ 42
RIEANGIE R & HEEBWT SNIERITH %o

SUREET AN A SR SIE R 13524 L 34
RHFBOW R, BREZ L THIBEAELEIRE T 5
SHRZETE AN AN 2T 5 & Ge % B 9 SRIEAN A B
Thbo % T XFEBEHEBIETDH 5 HVH GO hE
HBIEERZ L 2D bH %D, 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 &
NHDY 7 FIVIENEMO & &4 IKK 2L 35 2
LI X DM NEE, B XU NF-«BOBNEITRRE
A& LToBE2HMELTWV25Y

Z D 72®, NEMOi# x5 % T & Ectodysplasin ® ¥
TFVEEIZEDHEEREAESEL L L LI,
LPS 7 S5l 2R 13 o RN ) 3 2 SUSERN, Bl
2B BT T ARy FOIKT, SEEEFA bAA 2
9B SO T % EOREAEZ T SR PLlkE
V23 2 Al ik 509 T B AR X E & 13 72§ IL-12/TFN-y
axis bEHEIN, TNOHLOWIIHNT 25 BEMELET S
LEZHBNTVWSY,

AIEBITIEA KRR IRE SN 2137 D BCGHIA
NEMO #{nFHH I & D jl &k 2 S 7z IL-12/IFN-y #
HART 70 EORIEAANT X0 BRI EGLIREE DS R 12
Hlzo TR L, MNP SRIEIRGS 2D 7% 43 % Se 34
(azathioprine) ¢4 % ZZFIC & HEFEVE BCG IEYYE % 58
it L7z & HEZE S 7z,

AFTIZ20054F 4 H 2> 5 DR T BHESIEIZHE W,
BCGT 7 F v &hthe T TILHMT 2 I L33
ENTW Do AL ITMIIEME LA GAE D 74% 1342 3
A HDBEIHEIRAS BT 2 L LTB YD, kK
PESRIEAREAE DB W RE & 72 o 72 P i3 A %53 7
HTholzb DL D ALNDY THHLDOHENL D
AJEF) & FIBRICSRIEAR SHE OB W25 e & 72 % H W LLaT
\ZBCG 7 7 F v M S N B W i E L Hh
%o W 2T BCGHAMBZPURAN X3 5 5 At 2R
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FRIERIEACHIA L 725 BT, S iimblAlc &
LIHEPLELRFEBICRE LA &S HREE
BCG & YHE 2 PB4 5 720 Sk 52 DE§ %
CELBINF DD L LTER LN,

DU A 4K - 5528 - B BE PCRIEAE O RE R X 0 4%
BIRYHE L I S b &, i RE & OFME O K<
BCG A, % 512 QuantiFERON®TB gt (QFT )
DAY HBCG W DO EGEA DI S 7 — A Tl Multi-
plex PCR#: (Rial) 12X ) BCGHRDFEZBW 24T =
ENTRETH S,

—77, BCGIEIYLRE D IBHAER & BRI L T
VR ADELENTZTA FIA4 VIFHFHEL TRV,
Hesseling & 13 HIV &G - e K RIEAREEH O BCG
BRYTEDBZHETA FIA4 Vv RBRELTVEY% T/,
Bernatowska % |3 rifampicin & isoniazid & &4 & L, JEIK
DEREIIE U T E SICMoBi#sEEZ Nz T 3 ~ 4 #l#%
L3204 FI4 Y2 RELTVDE0, RIFTIERA
5 7% BCG Btk EEHEAN KT § 2 /B2 Wi L,
BCG WA A PUEA% IR T L C RUF R iR % A
LTHY, BCGEYE LT OIS G2 X Y 5
WZHEHBNRETH L EELTWBY, LaL, FHES
12 & BRI O HEK % BCGH#:AHE %R BUL O Tld BCG
W2 & 2 &G} L C rifampicin, isoniazid D\ 3 117> 1
#B L E2H AT & 5 iHH D B 1L pyrazinamide,
streptomycin, ethambutol, kanamycin 7 & % filA& 54 3
~4FTHBESNIER D H Y, fidkZ L ICZD0EH
B, BRI R 5 TWw B2, AFTH I BCGH
WX A EREEmoMneEnbEHInTBy, Zon
FEEHRINP P GO W T OH A K54 Y VER DR
ABEHo>THLLVDOTIEILRWIALEEZLND,

ARAE B DR © 1% BCGHAEFT O M HUK b EET
HHEEZONT ABIRIZHE 2 X 0 ME R &L
P PR % 5200, Hl 6 127 0 INAE, MR YE RS
Z CTHL M JE PANRES: O FEAL % FRD A & M D FRIEAEIE D AT
T2 RIET ZEARIERIET L Twa, ThHnZ &id
BCGH#: MR DM FZ & BN L % Bt o 7R O HE 20 %8
BEOVLEYZRE LTS, FHHS X BCGHMD
Bz kST, PO RERIEAEA~D BCGEE D
fERMEZ BT L LB TE L LIICAREITL % BCG
BHONMEZEZ I FEFTERTZIENET LV LR
RTWB D, AR & FREC RIS OB 72 1L 2
FEIRCIERYHEIR & 2 LN B BB O R % B0 57812
DWTIHA S P DRBASIEOTRENE D ZR L, iz
REDEEN HHREHEBET 2L D LETHL EER
SNl SHICAEIZX S BCGHMYIM A 1% F TIE
RSN BBIENLELRARICE > TEHIETH 5
LEZ b,



602

¥ & B

HEL, SIENEIF 2 T 2 O — VIR T h o
72 2% 2 1 AR A B PERR AR BCG IR YLIE % FHE L,
3 ik IKE 12 NEMO Bz 1 5812 HE 9 SR 52T AN 42 5 %
ANEAERETRE L W S N2 %) 2B % 488k L 720 BCG ML
BP0 S 2 Bt % 5 % S0 AN AiE 25 HI
L725EBIC, 5o ibilAC X 2 i As I B 2 i B R
L7238 I3 e iR BCGIRGEZ B 2 & 2 HIY
PR 2535 2 e PO DL LTERS
n7r:

F 72, BCGHAMR OFM M2 L RIERE T - 72
PR E 2 #BBIEE b KUY TH %,

At 3

KIEFOZHRIZDH 720, YrHEEEHEEHELER B
A, BRI AR BN R v — FwIREER S
HBIZE KRBT ZTHE £ L7z, 72, interferon-y
recepter-1 3 I UM R F R FEH/NERE 2~ R4
WML CIHE F L7z, s RICTHE#LE T,

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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