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Objective

Children in Taiwan used to receive Bacillus Calmette-Guérin (BCG) at 24 hours
old. Considering the decline of tuberculosis prevalence and the occasional
serious side effects, e.g. BCG osteitis, the time of BCG vaccination has been
postponed to 5-8 months of age since 2016. Almost all vaccine recipients
experience an injection site reaction. The skin reactions of BCG seem to be
stronger and longer after the new inoculation schedule. Some infants might
receive unnecessary management for the usual skin reactions. As a result, it is
important to build a new notification for the parents to let them know the normal
skin reactions after BCG inoculation. Most applied BCG vaccines were
manufactured in Taiwan, however, Japan-made BCGs were provided during the
period of 2016 July to 2020 September. Differences of reactions between them

also need to be clarified.

Methods

We followed the skin reactions and collected the pictures of infants’ injection
site after inoculation. Then analyzed the data and figured out the normal time
course and appearance of the skin reactions. The data of reactions to

Taiwan-made and Japan-made BCGs were compared.

Results

A total of 800 children were registered to our study, of whom 531 (66.4%)
received BCG manufactured from Taiwan and 269 (33.6%) from Japan. The
average first skin reactions started in 1.6 + 1.2 weeks after inoculation. Red
papule was the most common reaction, followed by swollen, bruise. The skin
reactions progressed to ulceration with discharge in the average of 6.0 = 1.7

weeks after inoculation. The duration of ulcerative could persist for 2-3 months.



Twelve (1.5%) children had regional lymphadenitis. The reactions between

Taiwan-made and Japan-made BCG had no meaningful difference.

Conclusion
Child received BCG at 5-8 months of age had postponed and longer duration of
ulcerative skin changes than early inoculation age. The authority may revise the

health education information of BCG vaccination.

Keywords : Bacillus Calmette-Gueérin, skin reactions, localized BCG adverse

reaction, lymphadenitis



ﬁ\'\j\—b

ok

- N —é‘;
SR RITELPRFLFJHELAGEL ZF L F A0 4144
ERFEE BRI AL ELRTL . QLEFRPARREL  F
FHF oM TRy h D f’h.‘s‘;kﬁrjfﬁ(extrapulmonary tuberculosis) £ A& 1+
& % (disseminated infection) - + /i w (Bacillus Calmette-Gueérin)2_— fa = =
PR T UIEF R ISP RE 2 ERS RS R B
TP ML ARAERS S & A2 H g [2]o 1352 B 2002 1 2007
EFTHEA A AR TR A pREET T oM 6B
PR ek G [3] e A RITE DA A C B o WP BT RG B A
B AT B ERESET NG 3006]% 1 R BRI G @
KEF A g o MRAERAR RO
* Vo R g P L 2 AT e P o R

MRt AT AR @ AR SR ERE SRR 1

S AARE R FL E%‘«Li‘;ig » 3 1953 E B4 2w i+ Ay o — B
A€ % 53] T 2740 A th(Pasteur strain) > {5 RS L 2o p 1979 18 > B i ¥
Tokyo 172 Bwtke B mo# & X208 %523 %3+ 4 v »2002-2012 & + 4
WREARE S FaFA 97-98% - R AEFTREARL 2 4 24 [ pEiS T o e
FIARE S F 4 FEETE R LR RF A2 B E BT Aok

ES ’E‘J. 3; B 2016 _&71\@; 24 ;‘; fﬁ B %@7%1’ ’ }ji;ig‘#ﬁ-ﬁﬁfgﬁii e f‘% 5-8 ﬂg‘

gi%ﬁwg%m,gﬁﬁ4ﬁf¢?gwﬁuTF@ kRt i
Bl iz d RAF 7 (papule) 3% 5 BT i € R OR ;) BT kEF kA K i



i%%%%’&ﬁﬁﬁﬁﬂﬁT—%HﬁﬁﬂW®%oﬁﬁﬁi%&ﬁwﬁW
TORE IR R RS L RPRT MR PRSI o Gy
o ggengd po(intradermal) > s ed+ A w0 BIRE BBREEF L oA w2
THER B R U R FE AR EITEFE G M - ¢7féﬁr;4,zm% TRE (e 4
*rs,p}cw,“ﬁ)’*Kﬁz*ﬁ,r%gafﬂzlg’m?& BBE 2 2 ¢ DI
L kIR iTH ¢ 45 0 B IRk & & (lupoid reaction) ~ {#%_#d (keloids) ~
S 4% 14528 (tuberculous lupus) % [9,10] -
+ A u Y FaslAemEE S AR B G EFREY o 2L 104 &
AT A R E (P EL FAREHI )R FRET AR i
Pl AR TEX T RALTRINEY 4 F )T.%88 % 103 # #p F » 3f
PRASIRKHBLE Y 1 BEX I RBATHEEFLA 47 - 2k Y
s 7128 45kt e U/F AU Sk 2o g B+ A a7

Exb UL Ern it R E P2 EFPBERT L ERY B

4_\4.
)‘I 5

UbtsiBg o A BEA EIEisR A S[1] kpprE R T4
Ao AT RFAEFLGRBEREL ) P RLTFPRBL T RHBLE

PoRAEEFNOIEEEIP P Ay EAET 4 a LA
¥R s S (DA 12 336N En- B 228 (A
5 4-6 AP A FW Q)RS 23 B ﬁ¢¢&w@z?m{ﬁ%@
HEAEFERGTE 04 28§ TPRBF A7) PRB Rt p+ 4§ ¢
AP ARCH S 58 B A S BSORAt Ty A EERR R

FoeR 2 ARE o TR AR 00T g T B R 2T L Bk VR
HOFRPER A A R e 1 4% A 4295 101 # 2 106 # N2 gt 4w
¢

FIHEPHEAL T RAT 108 £ 12 7 > X34 281 6|enB R FTAL(e 452 61



2 fAF LR ) AP AP ESRT B A fel B RS E L B e 3t
B AR 82 5(35.2%) i ¥ ALARTO 4](33.9%)~ F LK 65 (27.9%) ~
BT BI(B.0%) e A T B BT A RE ]
32 KRR s R ¥ M(RR, 0.32; 95% CI, 0.16 - 0.64) fe &1 5430 =
A F vt 6B %3 40 (RR, 8.82; 95% CI, 5.04 - 15.44) » 3 = st~ £A7 ¥
ﬁ4qRR22495%CL144—34®U2y¢§mﬂ+%/r;w#fﬁﬂwﬁafzﬁi
B T RTF Al RN FERS 0 A EI IR E R
,§F@%%PW$%%$m§ﬁycu¢gﬁi R EA

F TR ”F@@&ém@%mﬁﬁﬁigﬁﬁiﬁ

P fech— R R WAL TR e A o FIG B W iERTAA L

Fi 4 fn BEORRT RS S8 BRG EE 2 AL
+

i
g
>
Y

2,

XA LR AR AT AT X R
T > 33 FM}KF&E& Bosdrd A it 287 1a > m BROLER
oA S AR o F > A Y RAR RSl F
PR g HOEE-

FIR i R - p AL 2 2016 # 7 7 BdpeefeiE p A A LS
IR AR PR RARPN g2t A oA p 2020
OV R ARG AVAPN AP WA AT o FEAF R AV EB
ke o kg RANERLE R EHSFORES T C F R
ik G P2 0 p R BB E R

AP FRAINEALERRE F YT v RARRS R [ #
B s enl ¥ BRI 0 DIt T L TR ER T "ﬁ"_‘%f’i/\
Ao RE o Gd 0 AN ES ISR bt Lm0 3 Y ol
Bos iR RS AR FRE AR L PR






LR S R
(-)* 4 ERCE AR R T

1.

AT ETE 800 A Fle o e B R E IR A v RASRNER G A
B A 580 A2 BB Fhe HH RS B op 100# 30 Bk o
5y ﬁa;ﬁ_%ﬁ}%%@:}f—k (I A HA+ Ay o

WRCRFIRE T a0 100 # 90 AT p ARF A 0 9

Vs EAS G

(F)E B+ 456t RN F B

1.
2.

w

Ol S g,’ii',; p oo B~i¥ xﬁ;it ;& 7 FEA R oo B4erH F‘ﬁﬁ" o
R E PR THRALF BR Y FRSIEE - 22

AFEF DN v T~ BYERE R o

LEFE S T N E&’éiuMﬁ@’} EORIR AR k] X
HEw o fw%%#% : BORADRd FE A RRED AT
Pz o TR A d Line v ﬁmﬁﬁo

] {74 5 < ,‘gj‘;’%’;q»{,‘:;%]zfsﬂ/}’{ foo g o FEEG AiTEF AR 2 SF A )i
Flif 2 5 ¢ sk > BREVHAEF B2 <) o

r Line @ R enF A Bfriiiteod B AN RAE L RGO
R F i [ o3l o 3 b &8~ 29 7 FELAfF F kR
2| IS =

E)nErE > BAF ATEEFAARELR

1.

BPEBREEOARF o FRARF RLAE ] E A
)3 }f/t&ml Et«"} 4 b “”‘9']&*1‘/4)7—} 4 bti;}f é‘mﬂi‘F’& s 1l & ﬁﬁi“‘ ﬂ,\@j_q_k?%
U E IR S Y R



FR eI E W BE o - AR A R B o
WERRAE D A B ARE R B iR
BAET %] aur,,-’f-f‘?%‘ﬁli’—m—l‘ﬁa#%% 2 RE T U2

AR B BRI B R T gL

(2 )L A 45 34

TRE A~ T 2 F BaE (S > 11 SPSS 24.0 for Windows/PC % % #t

WeFRsrsdr 20 a=005 372 BFAE 2 ARE - Lot 2 e

4o T

1. fpaf sz 8 1 2T ioE (Mean) 2 £ £ (SD)4y ik i 4§ %97 o

2. KB i oA L L BE(n)E R A (%) AR R A T

3. + 2 4 2 (Chi-square test) : if * 3t BIF BRI chipld > & § fmitdic]
5 pFs Pl E Ry 3 2 Fatk 2 (Fisher s exact test) o

4. Mann-Whitney U test: if * »t % 2 T ioficd B 2 2 (% tha 72 L& FTH
7L R AR e

5. M=tk A& ti# T(Independent ttest) : i * *t w5 e Ti08c L B 2 2 o

6. Kruskal-Wallistest: s * *t= 00 F T3o@cf B2 T (F A7 L& F

B2 @ EF A FR) F LM F LR (p<0.05) B - % FF 5 fi(post
hoctest) » » 7 j2H w2 B X B 53 -

k)

10



RN R R

AP H ek PFLp 109 &30 2p F4afck > 2109 & 97 22 o

e 800 &M%k o HY § B L 425 4 (53.1%) > Tias4rE#L L 5.3 47
EdL G0 B 56T Atk L 736 4 (921%) 67 B X 3 46«
(5.8%)~7-8 " % 5 14 A (1.8%)~ ~* 8" % 34(04%)- i * AFA
BwH 5 532 £ (66.5%) - p A £ u 268 % (33.5%) o FIINA B %k i HEF A
A2 A AR R Bk A - > AL cE T 109 £ O
P2Pp2FH BHERFTH I ERFFIRELI2INBEEITE B o

() AT EFRRGF
FIA BREHPFF G A 2023 a2 FEFRr BRI -
Mo B R R 2R AT (R L 2)

1. % 1%

AR 1A GE(R L) it A1
4 553 4 = (79.9%) ~ 2 F et F 139 4 = (20.1%) ; * 4+
"z F st (72.5%) 8 = G vE(31.8%)5 53t F eE HF RS ) o
A BFIR - T FAERE & 0 G 4.8 + 2.4mm s IR T ke i & o)

2.0mm ~ LR T iR e <0 5 5.6 + 2.3mm e

2. % 2%
I AR 2F 2 A HHEAN(E 2 I AW E2FF F R
7 535 A & (80.9%) ~ X3 F £ F 126 A =x(19.1%) : i w 18Pk o

W hF sk & (74.9%) 0 B = 5 P6(32.8%); @ iR T 0B E L o 5 4.3

+ 1.6mm > J3 3R T35 2k o 2 4.7 + 1.7mm s 3 IR T35 < )

11



%= 5.7 + 2.8mm -

3. ¥ 31
G A AR 3 A (R B) e e AW Y 3T F s
4 567 4 % (89.3%) - i2H F x4 68 4 % (10.7%) 5 kw15 hF f o

;\

Wiz ek B (85.5%) 0 H =X 5 fE(45.7%); @ L BN T35 < 0 S 4.6
+ 1.7mm ~ R EFIR T 3SE 2 & o) 5 4.9 + 1.6mm s LR T 3R )

%2 58 + 42mm -

4. % 4%

Wi AW R AL A G (R L) H AT A% F R
$ 594 4 = (95.7%) ~ i1 F Bt F 27 4 = (4.3%) ; 5t HE i 0 1
ik ot F (93.9%) 0 B = 5 ME(72.8%) @ AL IR T o E X ] 5 6.1 4
3.0mm ~ IR T3S & o) 5 7.0+ 34mm s L BN T 3aR e < o) &

7.4 + 4.6mm -

5. % 6%

I AT FOF2Z A HHFAN(ED) I ATIEFOETF F L
F 567 % =(99.1%) 2% F s F 5 4 =(0.9%); W IR W (S hE 5o
‘K it B (96.9%) 0 H = 5 6(83.9%); @ L BEIN - T iaE L ) L 7.3 +
3.3mMm s eI T Eag 2 4 ) 5 8.3 + 3.2mm -~ R IR TR ] &

7.7 + 3.9mm -

6. % 2"

A AGTES 2B 20 GEA(L 6wt AwE 2B §F

12



B 5 476 ~ =% (96.9%)~ix 3 F B 7 15 A =x(3.1%): 4K w sk & »
Wiz enk B (93.5%) 0 H =t 5 (73.5%); @ 3 BN - T35 < 0 5 6.8
+ 3.4mm ~ SR T IaE o < o) 5 7.3 + 3.3mm -~ L EIR i T SR < )

2 7.7 + 47mm -

7. %307

i F AR 3B mEAN(ER )i+ Ay (s ‘3:‘3%5?
FRs 4 327 4 5 (95.9%) « 4 F R F 14 & = (41%) ;%4 o {4 ehE
oo 1Lk F b (O1.8%) 0 B = 5 E(52.206) 5 @ ik BE2N (T KaRgIE 4 |

% 5.9 + 2.8mm -~ L EFR TS 2 o 5 6.0 £ 2.5mm ~ 1 ER i T SR

o x5 70+ 3.8mm-

8. ¥ 41"

HREEATEE 4B 20 G 8) W FANEE 4B G F
e 3 218 4 % (95.2%) i1 F F x F 11 4 X (4.8%): 647 E W {5k o
i F st $ (90.4%) 0 B =t 5 MR (3L.4%) 1 A L a3R = T 39vEE % ] 5 5.6
£ 2.4mm ~ L ERIN T 305 X o) 5 5.3 £ 1.6mm s JLERIR T SR K )

%2 57 1+ 21mm-

9. % 5

WP EATEES BT LA GHA(R ) e TSR R
Jes F 118 4 % (90.8%) i1} F s F 12 4 = (9.2%); 47 E W 16 ehF i o
"2k F kR (87.7%) 0 B = 4 E(23.8%) 1 A L3N T SR X ] 5 55
+ 2.0mm s L EFIR T E9E o) G 5.2 £ LAmm s LR T RS < o)

246 + 2.9mm -

13



10. % 6 i *

Wi AW 6B A GHH(R 10) o e AE IR 6B}
FEEG AT AS(BBT) 2 KT 6 4 A(13%) Sl ek

B ik i B (88.7%) 0 H =t 4 *6(13.2%) 5 @ i BN T iavE AR 4 )
% 5.3mm +1.3 -~ AN T 2 % o 5 5.2 + 1.0mm ~ 3 B3R 2T 35
n %% 50+ 0.0mm-

()R a1 B4eF Repr (4 11)
Wi At FRE TF BEE L 16 + 123 o i+ Ay il

_—

ETDE R L 29+ 1983 ~ F TR REFF L L7 £ 13% - A F
TiaF RPER S 41 + 353 ~ (VETEE RERF L 6.0 + 1.7 % HT %
W IaF PR G 58 £ 36 -

(C)s+2 a5 HBIF BE E(F 3)
1. *63E

Sk s B AR E ko B4 o A F HA) o HEAE<IOmm 4 483
A =2 (75.6%) ~ 10mm<*% "&£ <15mm "ﬁ 124 A =% (19.4%) ~ 15mm<*%d "% <20mm
4 23 % % (3.6%) ~ 20mm<*h *E<25mm 4 6 4 = (0.9%) + 25mm<*# *E <30mm
4 2 4 %(0.3%) ~ #EAE>30mm 1 4 = (0.2%) -

2. Bl

14



IR W S RAE L F BB BA B2 AT A5 0 F 2<10mm 3 484
A 2 (66.9%) ~ 10mm<# =<15mm 7 186 * =x(25.7%) ~ 15mm<3 =<20mm
3 34 A =0 (4.7%)20mm=<% = <25mm F 11 % = (1.5%)~25mm=<% = <30mm
3 3 4 =%(0.4%) ~ % =>30mm 3 6 * = (0.8%) -
3. A7F

ARG SRR T R s A B2 A F A o A <10mm 177
A % (76.0%) ~ 10mm<# F <15mm § 41 % = (17.6%) ~ 15mm<# F <20mm
7 5 % = (2.1%) ~ 20mm<#A § <25mm 3 7 4 = (3.0%) ~ 25mm<#-§ <30mm

7 1 % =c(0.4%) ~ #+ >30mm 7 2 * = (0.9%) -

(2)SFReeRipF B ELAEEAFTHZPME

=+ = ¥ 2 (Chi-square test) 2 Kruskal-Wallis test > #5345 $7 % o {6 B 42
FRe S BA BB A NTHRMES ~ 28~ BdeFk )2 b fE o
1. 4 Hu e F B~ B4 2802 1k

T 426 A 0 A 374 A o ST R W SRR ok ke BN

AERF P BEFAM(P>005); R AT AT F Bt EE B A<
10mm fe>=10mm~<15mm ‘= %] @ $ i $3+ ¢ B ¥ 4p B (p=0.006) > H # &%

<10mm ‘e § -0 3L (4 B 5 68.2% ~ 85.6%) 0 iz £>=10mm~<15mm ‘&

15



p 5 vk (4w L 24.8% - 8.7%) ; £ <20mm A e Bla Y~ LB %

2. HITEWHBF et B ES2 ApM

R SRR F e R RR S LY HRAELAEAT
¥ 48 B (p>0.05) -
3. Wi Ru ik BEh < EEFIF B2 Api L

BT E W SRR b R B AR B A L B F Ap B
(p<0.05) » H @ *&3&>20mm H T 35 4o F Ji c0pF (2.2 iF)#R<10mm(14 iF)
z >=10mm~<15mm(1.8 i¥)at » e 3% ke i3 9 X (p=0.003) ; s 37 F& w 1 B 4
B v ARFFEAESELSLREFRF BOWEFAERI I EFINMN

(p>0.05) -

(Z)#FRFBBR

1. ¥ f@;gﬁal’fﬁ]« *:20mm i % o ’-’;ﬁ_’f‘giﬁé’% 8L TIA 21 I AZ H20mm
FRk o %1030 F %] T20mm s i £ 3234 0 T4 $57i
M IAZE20mMmME B0 A% 8.8k F B %) >20mm ; %%ﬁ#?mf; ’
TEEFATE NRACE20MME &0 5% 7.3 F ] r20mm e i

,ggﬁ—%\—?u’lmgl-ﬁlﬂﬁﬂ _%_é;&ijg*;;%\@@o

N
=i

27 [ "—,%- ér_%tb 3}"4.}: (o 177311 & f%— » 15

e
&
P
F_‘L
&
T
o
[
e
)
E-)
‘?—\
Foi
3

16



FREAS B EG R o BRI Bk Ao B 15

730 A5 ddgik > E£10mm -

(A)S R TS RAMNEA R F B G ERT AR 2R
Sl AT 2 BE? > H3h4 532 +(66.5%) W WA+ i 0§ 268
*(33.5%)% 47 p 2+ i w o 11+ = ¥ ¥ (Chi-square test) » #3375 ¥ {8

FE B R T AN 2 APMI(E 2 B AT FRAY L6 0 05k

=
¥

T PR AP M (p<O.05) » H ¢ L F Bl p AV Bl

(79.5%)#® ~ A F F BRI MR A" #(12.9%)RE © &% 2% 6 > @3
FReegw A Ez P EFM <005 H ¥ 2 ir g p & 5)(82%)
BB Y33 G W AT EA Y AR E N B F 4pH (p<0.05)

Bo gk rap 2 5(90.7%) s ~ A F F BRI ERA Y H1(9%)§F

F_&
=
N
s
)
=
=
X
=
e
T
v=)
=
3%
ol
i

i szt b Bg S 4p B (p<0.05) - H ¥
Fed 5B B A B(15.7%) 5 ~ IR F sl B oA BI(17.2%) 8 E 5 A
$ 633 G 0 WEEME ~ VORI A B Mt b BE E AP B (p<0.05) > H ¢
SRR ORI R A 5 (87.2%)8 % ~ Ok E R P AV 5(56.4%) 8 F 5 Ax
2 B2 25 0 WS BFEET AR SN B F AP (p<0.05) > H ¢

SRR BRI R A 5)(76.7%) 8k~ 'Fi R A Y 5](23.3%) e E 5 A%

3B e 0 WARFHERY AN TR MFIM(P<0.05) > H ¢ AFF R

17



VEAY H)(13.9%)E 4B G o TSR AR R
% 40 B (p<0.05)> H ¢ *d3E & R LR A 5| (37.9%) B ;5 5B 1 = 5 >
MR P s AT Yk PEA Y AR AZ N ¥ 4 M (p>0.05) ;

F OB 3g o MERSF R T YR PERT AR AEZNTEY

4p B (p>0.05) °

(C)SFRTAMBEL FF B BRT AR ARG

2 Mann-Whitney U test ~ > #k & t #& Z_(Independent t test) » £ 3135 4=
Fw ik gETims 2 LB (% 13-K 8-10) #HR s 1 ¥ a5 >
WHIE N F PRy AR E A EE L B (p<0.05) > H ¥ WA -TIEER

FGImMm)#ap 2(@42mm) 3 ~ WA THEF 2 F B+ 56)KRp &

(45mm)% 5 2% 2F > 5 0 WP CBEE Y A A P EF LR (p<0.05)
HeY WMATSHFF B~ GOomm)Ep 2(@.4mm)% 5 2% 3 &> 6 - &
BeBpa Ak 38 P HEFLE(P<O05) - H¢ WMATHE F -

G.Oomm)#Ep @ 7Tmm)B 5 % 4 F3 G 0 ERSF s RTF RS

Ay
[aad
%

B A AErt LB (p>0.05); 6> @ » BHER R g &
Bow AR ENY ) EF LR (p<0.05) > ¥ WA T IEEEF 5% ] (7.6mm)

PP A(6.8mm)® ~ KA TERT & 1 (8.2mm)fi p & (6.5mm)%F 5 A%

2V GG o WEEVE B LB AN ER Y LR (p<0.05) H ¢ R

18



AT E R 54 [ (7.2mm)Ep A (6.0mMm)E ~ B A TF Lk L )
(7.6mm)ip £ (6.8mm)% 5 A ¥ 3B GG HESF L RFF A
TELEw AR AERT T HALABPE005); A% 4B e TR EERY

ApE AV EE LB (p<0.05) > B¢ BA TIE 2 F i ) (5.5mm)i p

\TM

AGOMM)E ; AH 5B 26 o HESF  BFE AL FERY
pARERF AR (>005); A% 6B e o0 R Fl AT F RS

b R T AR R B L B (p>0.05) -

19



® -

AT A G TIoEY L 53 B G AMAREINE6BI L2
%@%Tﬁ?o%ﬁﬁ—’ngié}%y FIE BT s+ N 5 nER fi'}'}—ij“u«‘%-i??

it s ¥R Y TR RMEEE o
AT E B N EEES G M SRR L AR 1

AR QB RFE 0 F AR d BB LA (T25%) 0 F 3 9=
= HEERE R o S BB Y2 R R (8%) 14 2 AT (10.7%) 2 IR % o FRE S S UL
ARy 183 F RESEN B 5 8 L8 2(1.2%) 0 AL R
1 EFIRE - Xk R IVEHPES > Le8 L REY R HEIEY
FedR o BE A INAL BN A TR AL AR AR R AFETHFR G
Buis® 2% 3 191%Bad ANmEmFr o 2 s E- B

4 A3%ERIA DR R LR E PR o I RBA Y
56k 0 Pl 204 R 2(993%)C A4 F o BT BB NS5 B G
e

HUSBRE BRI AL o RFEF RO FRIEL

FIA B85 34 B4F o RSB A BF BOBT ¥ RG> T
BARRWEREFATEAT A TR

PRI E R EIP cniER T Y D EAS 126N - B

Pl E  c HBRAF LW R e S EAF O B LK F RCE

L BRF SRR TS S 16 F o e &P W R LT it

Lo VAL - HREAZL 2 BT F BT IEFEE o T b

AR ¥ IS AL NE R FA A% 12% 87 I rFEET a4

™

é’—"’ 2-3 iF ; P\F E]J'Q‘*;?ﬁ_’% 4:F = r'°lE’ltL/§T‘E‘-]"+mF}T%’ % ‘«iﬁ"ﬁirﬁ

BEEF PR FERTAY 0 ORE F I

I FIAS LG R
B o Ra AEINERT o BRREAL LY A B £F FuT 0 B

20



B2 027G FlR g om SRR S BRAE L 3 FIEE o 2R T Bt TIATH Y
RN

RERE b & 20 T ER R S SN BRSNS R i a
REMedrs HBBE 460 Bl Rk FW BB 235
b e AT AOTHRAMET CREE- B B9 1 2R OB AE
A ke DB 6 B R ON SRIEE o 2 150 BiEBIR S
HITieHE 2B HZ 2 Mk % 3BT 5 8% Tk w L b
FE o R B G 3% 2 kR AL EHA S T4
%ﬁ%ﬂé&Gﬁoﬁﬁﬁ%ﬁ%mS%a@ﬁﬁ+ﬁ?,agg$@@
et ke F gD 63 Bdro F RGP RET A FH 2-3B 0 s
BLRIDEHE D iR A & o JERE gFI - BT BXE
23 BET kA RF R AT R R - P FRI AT D

7 12 B)(1.5%) A 24 BINH T B hF Ko F
B2 F B S F P EA O BESF P A 15000 b 0 i R A gL
Fy o F%ffugl i F g A 618 bl £ s s o # ohx 1000 110,000

A2 1 o|[612] - w2 FehE <~ 2R > 2 7] A7 EAF

"ﬁ”‘“

aiﬁﬁwﬂ;ﬁ;ﬂé#ﬁ;@wﬁ’ {l@s%@h;ﬂi#rf VoirAow dRfEA
PERFAA B A FE > U2 A Kb o ARPINY - T3

-

TG AL $s Al BTy m T Lk 2118 FREEREF Ay
(Danish strain 1331) 58 52 ¢ ’ﬁ 13 £(0.6%) A & B "p = B+ ik K[L3] -
AFLEEIBERHO FRAL B FE IR0 AL B B
FFEL oL BERACHKALHT B AN Aarxt AT A

AR INH T SRA - VA REEE o F L TERBREL 6 p R4

-\:ﬁ}

21



*F A Ell

Wi R et ) RHmASER S F AR T 0 A MA B IR Rl 1
2 4 (66.9-76%) 0 H =t H_4 3t 1-2 o 4 (19.7-30.4%) > F T 2 o A iﬂz AR
5 1.4-43%> <~ *t 3 \A}iﬁw o) 5 0.2-0.8% - F Jix < >+ 2 '\/\JF,Z AT NP
Y2 TR EHNTjF2 08K Trp ﬂ*)ﬁ@ o BHR R YiE v‘;g)m’ﬂ
ERAPN o F - BRATRGAT ] BT 0 88%kkfAT v AL LK EF R
B2 pRTIeRBRFED6B P G oogp RAE[14] Fl o AR Y
Xﬁ’iwﬂiiéﬁﬁﬁﬁﬂ’JWFMiﬁAJW“*‘*¢ Bick
AT Br el e

- AT R B BEARTRZAPM M - FIREIT R =
BRI E AR 0 AR Bt AR B FINe 0 TRAF R B
+ﬁ4%*’é%”F%¥wﬁ’lgﬁiéﬁﬁﬁﬁﬁﬁ%wnﬁwé
945%% 97.1% > & E_F>20mm A B o ?DJE B AR PRFE
BI+*TRLZE 2T TRERAFTF BN CFRIAETALEE
RAEE > BF 3R 7 F 8 NJIL -

I ELE R ] A RS 4T AR S R <] 220mm Y o
Tiovwsfr b~ 5 55408 7 > ez B hkErn g 94 0 AN A

%iﬂ"iﬁﬁ"vfﬁﬁ’i"‘jﬁ% fFrafuw g AL RBIARNALEF B V7 E
iE B o W AE X /| >20mm ¥ F] é‘ip“ﬁnﬁng}; }@mﬂff;’&ﬁv\% , ééi?_

FFRBORFLEIAFTIANGTE LR L TN EEET AR

ﬂ$#4ﬁ?%“+*&ﬁwﬁ’éiﬁﬁaéﬁxaﬁﬁw@%é%@)

3
-
beits
=
=
—~
=
@
=
<
(9]
=
w
=
4
<

3
©
oo
—\-\
—
H
N
e
W
2|
d
=
/‘-—
¥
ey
S
poas)
-
A

|

22



RT R BT L RZA N F AT RAL BRI LE ey
HR[1S]c iethenG ST HEH RS LEF BRBZ]F M 2P AakiT
Fr ik 15-8 @Y B+ i ygpt A AR 24 0] PR R
Foodbd K AL HF gt I A F[16] - ?“x*&ﬁﬁﬁ"*
A M AP A ATEY QO REHUENERT NI FATH
T A EF RO ERSITEF R wim i AHFERY L R
FAKF Bz R[17]- 3 5B 0t > Ve SApF €0 3% 3 o 41
VST BRI AR HEFE S
M- ogep 2A Rt Ay o AHBERTRESITET D AL
5 13FAAFadn HRF FNF L RaSFFFivishi Lad FF
B 2T PABEOALARF BOPFEFVRALT S o ¥ - B rFedi
BlEfp s PARLTF B LY 25 6F Mkt P RG A %5 17.2%
VS 7.6 %¢7 56.4% vs 36.5%(P A vs B A; & ¥ p ¥ <0.001) & I %41
BB A FIRI AR o FREARY RN E 1 -3~ F 13
B2 oRARFF BTV B AN AR o3 E 165287 0 B
ol s AP ARy HU PR WAL HRAER L BR A
BTEEE S BT R AN P AR o AT AN 4%~ F 6 1
F2B % 4B 0 A2 AKERFA A GTTRIP AL o AorEE
FHA T RAAT A2 DL R F RPFF R F
AR S o TR F BL ] ERIPIEFLE > FEEELE 4N
0.5~1L.7mm > #7 £ Fwmd plE > kKGR RAF2IA LB ¥ F Ry
iiﬁ*wi?%*lmm’ﬁ&iﬁﬂiiﬁiioﬁéﬁﬂé4ﬁﬁﬁ
FREVALGARE ©

23



S BRI

5-8 ! ~ B 2w+ fig o fptd

SPPFARNE S A (S o B U L IRhpERF LS
FmG o 2 AT 2 BRI HUS

RE 0 B UCEERP TT o pow 0

AT A TR AR B D

DA RYENEALARE R
FH ehE o it B R R S0
¥R 7 ;gPE C E P RE
i%iwmﬁ*ﬁﬁ*ﬁ'ﬁ?ﬂ
TR E P TR E SRR

R AT F A B A B A RE Y - 34 B 46 8 ]

1.7 2.9

24



A ERFT AR BHEHR

1.

AETHERS8B ! A BN Ayl Fr RE AR A LT
FHR o T REOFERTAF P AL R BB is - govp o 8
2% IR R 0 2 58 B BT A Y BRSSPt
BROLSTIE 4-63F > {ATA LM 12 B » L RE Fliie s
E IR D TR N mfrh% o

HUS B RBAGE > 25 3441 Bs ZRAKF R X 4%
BOUGELIF 40631 R4t ANF b o SBERMA AT ERT
Rt RE T U AZ S EER N UL REFE T LG i
TR o o L R AT L ATHA R i R R g
PR EFA AR T

FORALR B F o TP s E SR E&#Fiﬁﬁ%ﬁ%éﬁ%ﬁ
ZoRFIATAY CHTUEL S A5 0 A4 hItF A5 B
g%ﬁ’*Lfmgﬁ$?ﬁi&»i‘{@ﬂ&@‘ﬁgﬁ%4&f
AT ENPEAEIE P W N8 B 1 UEE 56 B 1 o Fik- HFTAHEE - A
LHE 2T TGO xw§ﬁ$WWw@%gmﬁwm

@dwéﬁwpxmwaﬁwﬁéim%rﬁeﬁ@@ﬁf“h

4—)\

FEg g

e

& o

™

RAEG AR P AFw > BAod K F B8k onps fF fiat > "89E 8 5
FRAcREEA T A2 RAARF B(F 220 F)BREr 5 o

SEFFRN ORI FUBRARBEISRE R FERE

25



©
p—y

=

10.

EEAT

» & 5% 1m 7 e & 3F TaiwanTuberculosis Control Report 2017.

Colditz GA, Brewer TF, Berkey CS, et al. Efficacy of BCG vaccine in the
prevention of tuberculosis: meta-analysis of the published literature. JAMA
1994;271:698-702.

Chan PC, Huang LM, Kuo SH. Is Neonatal Bacillus Calmette-Guérin
Vaccination Protective in Taiwan? J Formos Med Assoc 2008;107:195-7.
Provincial Chronic Disease Control Bureau. A review of the tuberculosis
control program in Taiwan, 1949-1989: chronological development of the
program, BCG vaccination. Taipei, Taiwan: Provincial Chronic Disease
Control Bureau 1991:4-37.

Sheu GC, Yang SL, Lee CD, et al. Adverse Events Induced by BCG
Immunization in Taiwan. Taiwan Epidemiol Bull 2008;24:357-71.

WHO vaccine reaction rates information sheets:
https://www.who.int/vaccine_safety/initiative/tools/BCG_Vaccine_rates_inf
ormation_sheet.pdf?ua=1

Moreira TN, Moraes-Pinto Ml, Costa-Carvalho BT, Grumach AS, Weckx
LY. Clinical management of localized BCG adverse events in children. Rev
Inst Med Trop Sao Paulo 2016;58:84.

Cuello-Garcia CA, Pérez-Gaxiola G, Jiménez Gutiérrez C. Treating
BCG-induced disease in children. Cochrane Database Syst Rev 2013(1)
Misery L, Combemale P. Urticaire systémique révélatriced’un lupus
tuberculeux post-vaccinal, Annals de dermatogie et venerologie
1993;120:233-5.

Lotte A, Wasz-Hockert O, Poisson N, Dumitrescu N, Verron M, Couvert E.
BCG complications: estimates of the risks among vaccinated subjects and
statistical analysis of their main characteristics. Advances Tuberculo Res

26



1984;21:107-193.

11. Huang CY, Chiu NC, Chi H, Huang FY, Chang PH. Clinical Manifestations,
Management, and Outcomes of Osteitis/Osteomyelitis Caused by
Mycobacterium bovis Bacillus Calmette-Guérin in Children: Comparison by
Site(s) of Affected Bones. J Pediatr 2019;207:97-102.

12. Huang W, Chiu NC, Chi H, Huang FY, Huang CY. Inoculation age of
Bacillus Calmette-Guérin Tokyo-172 strain and vaccine-related adverse
reactions in Taiwan birth cohort of 2012-2017. Clin Infect Dis. 2020 Aug
22:ciaal235.

13. Nissen TN, Birk NM, Kjargaard J, Thgstesen LM, Pihl GT, Hoffmann T et
al. Adverse reactions to the Bacillus Calmette-Guérin (BCG) vaccine in
new-born infants-an evaluation of the Danish strain 1331 SSI in a
randomized clinical trial. Vaccine 2016;34:2477-82.

14. Venkataraman A, Yusuff M, Liebeschuetz S, Riddell A, Prendergast AJ.
Management and outcome of Bacille Calmette-Guérin vaccine adverse
reactions. Vaccine 2015;33:5470-4.

15.Dommergues MA, de La Rocque F, Guy C, Lécuyer A, Jacquet A, Guérin N,
Fagot JP, Boucherat M, d'Athis P, Cohen R. Local and regional adverse
reactions to BCG-SSI vaccination: a 12-month cohort follow-up study.
Vaccine 2009;27:6967-73.

16. Ujiie M. Trends in the incidence of reported adverse events after changing
the Bacillus Calmette-Guérin vaccination age in Japan. Clin Infect Dis 2020
Oct 28:ciaal640.

17. Chiu NC, Huang W. Reply to Ujiie. Clin Infect Dis 2020 Oct 28:ciaal641.

27



90% +

80% +

70% +

60% +

50% -+

40% +

30% +

20% +

10% +

0% -

96.9%

6.2%
o 1.991.9%
* T
20 24
N — e e —r L

Bll-%F+ Agis P PFREEF R B
28




10

8 12 16
Tk

5.0
20 24

Bl2 %+ Ao s LA ELF iz T4 )

29




100% -
90% -
80% - 75.6% 76.0%
b 70% -
. 60% -
% 50% -
o a0% |
o 30% -
& 20%
10% -
0% -

4.3%

3.6% 47% 5 1o, 1.49 2.8%

<10mm >=10mm-~<15mm >=15mm~<20mm >=20mm

BERE B i l.ﬁ?%

B3~ 64+ Mg S k/gF /i F hebht i

100% -

87.2%

90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -

10% -

O% T T T T T T T T T 1
F1F %2 3% F1IBY F6Fk F2B T F3BFY F4BY %5BY %6HV

* * *

071 2 ~W=FZA *p<0.05

B4~ p AFcRA+F (5 EEEF a2 v b

30




100% - 96.2% 96.5%

93.7% 9%
o 914% 90704 90.9%

95% - 88.9%

90% -
85% - 79.5%

80% -

85.0%
75% -

70% -

65% 1 63.8%

60% T T T T T T T T T 1

$1%  ¥2%F  ¥3% F1BY  ¥6w ¥2BY $3BY ¥4BY H5BY %6HE

* * *
——p 32 —W-Fi *p<05
BIS5~*%4+ P AfrRAF T o8 2F B2 b
30% -
23.3%
25% -
20% -
15% - 12
10% - 7
5% -
4.2% 4.3% o.2% 5.2% 0.0%

0% T T T T T T T T T

F1¥ ¥2% 3% F1IBY O ¥6®F %2B Y %3BY F4B %5B Y F6B

* * * * *

=075 2 —W=FZ xp<0.05

Bl6 %64 p AfRAT 1T ER”RF F KL b

31




60%

50%

40%

30%

20%

10%

0%

F1R P %6

* *

$2m 0 ¥3B Y w4B o

~0—p i —W-WE *p<0.05

%50

560 "

B 7% p Afc@A+E 4R 2t b

2 $3%  $1B7 6 2B ¥3BT F4R
* *
=0—7p A2 —E=FA *p<0.05

%51

¥ 6 "

B8 %4 p Af-HAF 15 (& F o2 Ti04 ]

32




¥ 1%

2% ¥3%  ¥1B ¥6  ¥2BY ¥3B F4B $5R7
*
~o—p A2 ~W—-FA  *p<0.05

%61

8

7

6

5
4

3 T T T T T T T 1

1% 521 3% H1BY 561 FH2B Y F£3B Y F4B Y E£5BY 56RE?
* * * * *
~0—p 2 ~B-FZ *p<0.05
BlO- %3 p AfrRAF A9 88 oF 2 T |

10 73

9

8

7

6

5

4

3

2

1

0 T T T T T T T

1047 p AfcRAF A5 AT F B2 T3]

33




Z21l-%y+H g ies 1l

it Awiew 1 A =X v ] (%) T 3a(mm) R A (mm)
Ew @ A = 778

¢ w @A 692

3ER 553 553/692(79.9%)

£F B 139 139/692(20.1%)

IR W (6 ik B

et 56 56/692(8.1%)

i 220 220/692(31.8%) 4.8 +2.4
ke 502 502/692(72.5%) 5.2 +2.0
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Cx E ()
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$ F (Rl F 1) 733 1.6 £1.2 1
i 639 2.9 +1.9 3
iz 724 1.7 1.3 1
At 233 4.1 35 4
itk 364 6.0 1.7 6
T 12 5.8 +3.6 5
2 2~ %FF A LEREET AR BEF B G20 R
e Y F & 23 3P 3 p value
¥ 1 o 69/244(28.3%) 151/448(33.7%) 0.143
i 194/244(79.5%) 308/448(68.8%) 0.002
At 16/244(6.6%) 58/448(12.9%) 0.009
vk 41244(1.6%) 4/448(0.9%) 0.462
¥ 20 % 86/245(35.1%) 131/416(31.5%) 0.340
i 201/245(82%) 294/416(70.7%) 0.001
At 18/245(7.3%) 35/416(8.4%) 0.626
vk 1/245(0.4%) 0/416(0%) 0.371
%3 % 113/237(47.7%) 177/398(44.5%) 0.433
i 215/237(90.7%) 328/398(82.4%) 0.004
At 10/237(4.2%) 36/398(9%) 0.023
vk 2/237(0.8%) 1/398(0.3%) 0.559
¥ 4% o 167/239(69.9%) 285/382(74.6%) 0.197
i 230/239(96.2%) 353/382(92.4%) 0.053
At 20/239(8.4%) 60/382(15.7%) 0.008
vk 41/239(17.2%) 29/382(7.6%) <0.001
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%2 0 130/190(68.4%) 231/301(76.7%) 0.042
P 178/190(93.7%) 281/301(93.4%) 0.886
Rt 21/190(11.1%) 70/301(23.3%) 0.001
ik 57/190(30%) 88/301(29.2%) 0.857
%30 % 65/140(46.4%) 113/201(56.2%) 0.075
P 128/140(91.4%) 185/201(92%) 0.840
AT 6/140(4.3%) 28/201(13.9%) 0.003
ik 9/140(6.4%) 18/201(9%) 0.395
%400 0 22/97(22.7%) 50/132(37.9%) 0.014
P 88/97(90.7%) 119/132(90.2%) 0.885
At 6/97(6.2%) 15/132(11.4%) 0.180
vk 2/97(2.1%) 5/132(3.8%) 0.702
%52 0 12/58(20.7%) 19/72(26.4%) 0.448
P 50/58(86.2%) 64/72(88.9%) 0.644
At 3/58(5.2%) 5/72(6.9%) 0.731
ik 0/58(0%) 1/72(1.4%) 0.999
%6 7 ' 5/33(15.2%) 2/20(10%) 0.697
i 30/33(90.9%) 17/20(85%) 0.661
Rt 0/33(0%) 1/20(5%) 0.377
ik 1/33(3%) 0/20(0%) 0.999

8 Chi-square test or Fisher's exact test
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213 % F g BEAPFREEGT AR B F BT 20 )

= FR A= pATH L (mMm)EEL A5 WATHEL ) (Mmm)/EE L pvalue
¥ 1 w1 69 4.2+2.0 151 5.1+2.5 0.005
ko 194 45+15 308 5.6+2.2 <0.001
AT 16 4.8+1.7 58 5.8+2.4 0.087
¥ 21 w1 86 4.1+1.6 131 45+1.7 0.072
A 201 4.4+1.4 294 5.0+1.8 <0.001
A7 18 5.624.0 35 5.7+2.0 0.873
$ 33 Al 113 45+1.6 177 4.6+1.8 0.464
K 215 4.7+15 328 5.0+1.6 0.035
A+T 10 7.3:8.1 36 5.4+2.2 0.839
¥ 41 wh T 167 5.8+2.4 285 6.3+3.3 0.080
i ft 230 7.0£3.0 353 7.2+3.7 0.433
AT 20 5.8+2.4 60 7.9%5.0 0.079
¥ 6 i w1 179 6.8£2.9 301 7.6£3.5 0.011
Al 219 8.0£2.9 335 8.5+3.4 0.060
A7 31 6.5+3.7 69 8.2+3.8 0.032
520 Al 130 6.0£2.7 231 7.2+3.7 <0.001
Call 178 6.8+2.7 281 7.6%3.7 0.008
AT 21 7.3+2.8 70 7.9+5.1 0.617
5 30 o T 65 5.442.2 113 6.1+3.0 0.092
& 7T 128 5.7+1.6 185 6.2+2.9 0.075
At 6 5.3+1.0 28 7.4%4.1 0.408
54 B0 Al 22 4.9+1.4 50 5.9+2.7 0.056
&7t 88 5.0£1.2 119 5.5+1.7 0.013
AT 6 5.2+0.4 15 5.9+2.4 0.544
55 0” o T 12 5.0+1.3 19 5.8+2.3 0.252
Al 50 5.2+1.1 64 5.2+1.6 0.943
gt 3 3.7+2.3 5 5.2¢3.3 0.539
%67 wh f 5 5.8+0.8 2 4.0+1.4 0.105
Al 30 5.4+1.1 17 4.9+0.7 0.109
AT 0 — 1 5.0+0.0 —

+: Mann-Whitney U test

T7: Independent t test
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