%, BB~ F ) 7 T, sequestration (2L Y,
Tm%ﬂ#%&wwm¥06%ﬁﬁDW TORBL

IR HBR L2, ok, BEE 12~24
R 3 [EER O MERERR~ 7 U T OEEIT
VEThD,

BRI HTE & LT, uEPURBREY v b (%
RARE) 2bd, Er/a~ NI 74— EIZLY
Histidine-rich protein 2 (HRP2) <°JEi¢> LDH,
TN RT—EBERET D H 0T, BHEL L FEEVEZL
~ T VT RAERRTEDZbDOLH B, 15 HRET
& RSB B 720 FRIZAR B RN 3R] i E DS
BMNEEZ DD, ERE L~V TIEPCRIEMRRHR
IR AR OFERRIZ &L D,

TR I

F~7 V78T, FTOBENSRERLISLZF=
—RICHRE D, BOE TR, T EEEI<Tz), 24l
PFRBIENHR SN A L5 oTE T, FTH,
FET/ Y=y (7B IEXRE) hORARS
N7 —T 2= RBEOEFH] (ACT) BNIREED L
ThbH, PHRETIE, 1976 El27 mr3xl, 2010
BT 7V H—ARRFTFLE 22D 2013 F 12
ABIE. DRETERRTEIN TN DIH~T U THE
i, BEEF = — R, A7 nx UEBE 7 bz
o Tu ST 2 NVEREED STEETH B, T DI,
T—=FT AL — W AT 7 N VEREE, Say
B = — RERFE, 7T AR— NEEK, U
oo U8R, HERT Y < & RN LB
R TE 2 EHIDNEET BRI FMARHDE (B
FRIBEERIIZEET) 2k L bhTWnd, 2B, Zh
b DORABIEOERIIHEAR L Z T 4E 31 ©
ERHEREICRWT, BRIFEL LTIThL T3
IBREOSFHET, RARHER, BLORERZED
FRRIEROWEEL > TT I, RARERIE, KM
BEHREARIC LV HET D InRBR A 24~36 BRI
WTH., FRAFERR—EEICHENT 2220885
7o, Z ORI ORI RHEIT—RICEETH B,

%%uﬁo%ﬁmib JiR B 2 SRAH P 2 3R
AL, TORREREFT 2, ZHE IR~

Z U7 T, B LRLERNEROBIEIC L 55
X (recrudescence) & {RAR{IEDH DEZ (relapse)
ZXBTAHOIIRETH B,
OUNETOEE~T ) 7 OIREIL, BVERIREE
REIBPRE T 5 F = — R EFRERMER N DL DH
ZFE LV, EAEASRECEE 2GR ST 0ONEE
LWGEICT, RFREEORE D OIAIE AHE,
FIIT—F ' ¥ — OMIATEIE ANE L ERER
ety 7 —EBRRYYEE v ¥ — BB ER =
WHHKT D, <7 VTEEMTIE, BE~TIV70D
BRIZBWNT, 7—7 23— MFEEN ¥ =—
HEIVERTWAZEBALNERoTND Y,
LU, SeElE oMP B TS X LT 2 BRI A 22
Wi, bREEEO T —RICERAPE#ETH D,
ZERE S LT, WK -Ed, OBEEE, Mk LR
. NLIRZ: 82T 5 7, EFREET
BEITHONRBTH B,

HE~JY7 v b P knowlesi RRYLIE

FERF - 30 B AAERA

JRIE 20124 T~9 B, = L — 3 TITIE L., &k
A CHEYSCREROFELITo72, 9 AK, IFE
UHENDG BBCEOREAEZTRD, 24T LI
BiEdTmD, BESBBIERZ L,

1965 R~ L —HBED Vv L JIVICHETE L2k
EATH/N~T U TREADBHRBIEBHO TS S
Nire OB P knowlesiiZ, RET7 o7 DV
VIMTERT DT EAVNEREELE L, HkiM
HICERTANNETIHIZI DR SND, & ME
BIOME L LIEIR STV, = L—3 7 R L%
AT 2000~2002 FEIZBWT &Nz~ T U T 208 FlF
120 FITPCRIBICE Y P. knowlesi ISBHETH -7
T XA 2004 FIHESN EBEEDDLIIITRS
oo ZOH%, < L—UTEFLIZ, Ixve—, ¥
A, VA R—=N, T4V, XEFA AU
RUTRENPLHRERHROND, BIETIER, KET
T DY x T VIIEER O b B IRITE OES b
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2. BERMMLBHFESR (& L
P. knowlesi FRYLE)
LBEINTEY, HMAETDH 2 FlOREN
3;.) 5 4), 5)0
2006~2008 4F(Z7)
DB AL UTe i A~ U 7 152 SEGIORMRET T

B

WITC, L= T YT U I

RO T0%IZH7=5 10T BID P. knowlesi {2 LD
DTholz, FE, FFH, BEEE SRz lo
FERLI/ MR T H 2 BB MEFRO RN E V-T2
MEREFTRIZ, 1Zh0e b=F U FERICLZA
M<ZVT70OFNE—FK LTz, BEEYT Y 7 OHEYE
%ﬁtbtwﬁJ BOWC AR RER KD
VEBHES T Y TSV T Y TIERO b
&motoirﬁkﬁﬁﬁﬁﬁﬁféwimﬁﬁv
FYVTERERT, BB L 2 BloFNIE 20 H/ul
iz Tz,
FEOHERIIL 2 ARBELEX LN TS, 7’
IR A 7L 24 R CTH B 2 E BN TH Y |
RINTEHRED b D, RIREIEFE L2V, KA

MBHRERICBITARBRIZIEEZ~F Y 7REED
FIUCED, Z D7, SERIE IR RFEOERA
LW, ERTReUNLEL RS,

BOETHERBER SN T 257 U TRV
NLEDTH D,

Bbyiz
< T Y TIEHATLUET 7 U I ~OENEZ L

W HEORVBRABME TH D, & IR
7 VT HBAREORNRETHY . DERRED

EIRENEETH L, bBETIE, FHICLELD
T hRarv- a7 o VERENEARIND 2 E
LTWAR, w7 U7 OBREH LW ETIE, R
EHEORMN S B L Bbivd, REZEx Y F O
BRE~ 7 U TICER T 2 SO B B3 TR
WEZ D LD REHIOBESND Z ENEE LY,
o, WSNEME ~DERLEBETH L, BEATH
BROZ ST, THOER2~7 V7 OFHh
WELTO+oREREBEN R IND L OBEFED
WY HANEEND,

2 R

1) Leder K, Torresi J, Libman MD, et al.

GeoSentinel Surveillance of illness in

returned travelers, 2007-2011. Ann Intern
Med. 158:456-468. 2013.

2)  Taylor SM, Molyneux ME, Simel DL, et al. Does
this  patient have malaria?  JAMA.
304:2048-2056. 2010.

3)  VWorld Health Organization. Guidelines for
the treatment of malaria. 2nd edition. 2010.

4) Kantele A, Jokiranta TS. Review of cases
with the emerging fifth human malaria
parasite, Plasmodium knowlesi. Clin Infect
Dis. 52:1356-1362. 2011.

5) Tanizaki R, Ujiie M, Kato Y, et al. First

case of Plasmodium knowlesi infection in a

Japanese traveller returning from Malaysia.

Malaria J. 12:128. 2013.

(B ERERFLY v ¥ —ERRRMEE ¥ —
[EI PRGN E)
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2 13 OEEBIRTEZSEICBIIFS  NEYIX (1)
—~NSU7—

ANBH kD
1) ¥EFUSHUFREAR 2) ZEERRASH SRR EREE LY ¥ —

ERRTESS (International Society of Travel Medicine : ISTM) (& 1991 £ CERII & h, KRITERICHITS
HMBYEBRORAY VY —REBEILTREHL, ZEROLEMIBEUTOISRIEREXBETHOTHS.
ISTM & 2 i 1 EEBSEZBVWTED, BAETIREOFICH Regional Meeting #BifEL TH D, HE£E 11
BLNTWAZ EIchd, £5 ORN) [EBRE ISTM O#EIEE T3 % Journal of Travel Medicine DiREEHZES,
HLVISTM PEHT 2 ERNZEERRE (CTH™) OZEEEBEHTWS, 2EHIE 0AEHS 3,000 &2 ET, B
ENSDEREHIILIBHICETEZ L. SBICBITZ2HAASNESEZDDH D, fIBORERERIC TIFEET
OHBICHEIDIDBETY, BWEERETHD.

SH, B13EEENEIMNCOEAT VT OBERICMABET 2V —ANIEMTHD, "IF-HBLVRAYVE
OEECGEET S, HRO—YAIRL > TEMSE
WESEEFL, EHSBAOHMENS ADNEXSEIRS
DET, 7I3VA, ARTIVICREBLUIZCEHH 5.
FDH, ATVTTHDEDSHIAEEERER>TWVS
EEDND, £, KITEFZOREBIHANMNDICHE
LW OHICEWT, 2013FE5819~23HD 5 H
i, £ 13EESE AN, SBIE, 1992 F TR
EE (EU) RROFEHIEL Tz Maastricht Ex-
hibition and Congress Centre T&% %, RITEZD
FHEEBHEIFEL, —ADBERENITNTODEICHEE
TEOEFRARETH S, chhsS 3EICLED, B
BICEIT3 My 7 ANREEEZRBN I 5D, 1ERIE

NZUF, 2BERERYTUFERS BRE 3EEH et A TN BAL
PRNER REFEEVNZOREZRSFETH2. F5 V75 L HEEPSHIEA TN S

4 H, non-immune 4 A 5 TV ARRITEIZBIT
BEBHED R WAFEE< S ) 7T (1L ALDT
TYHTOREY), AP LT —F X F— L3
013 2AFL0 7 vNay - Faryy=y Ty v ) UAEHE (AL) L oxhREE B
AF (AP, =51 %) »EFEELLTY (Grynberg fh). WEHEEREIL AP T 13% (6/
F) T DRESB L OFRICERTEEE 2o 7. 45), AL T0% (0/18) T, FEJHLRH O HBE
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DT BEh o7z BEIZAP TINREEEW
BEREHR I oz L B, 41, o5 —
¥ DRI ETH 5.

R TERIIBIT LT -7 IV =V REOR
FHEY LIPS/ (Bassat), B Th, 7—
TIVEVRELMOER L 2 HAEDE S
ACT (artemisinin-based combination therapy)
WEHSNTEY, AL ZO—ETH 5.
Aok, FAMMEEGR~ I ) T OREEE LTH
FEINTED, ZHE~ T 7 ChHM LI
LIEOTEY, EEAb HAL L, B~ T )
T EDIREEEFRESNETEE H LT &,
72 P. knowlesi THEFELT HBIDH D H 5D
T, $RTCHOYT) 7 TACT ODFERAFRESN
TWwh, 72720, =HE/IWE~Z U TIZBIT A
BEFHIIZT) <X U BSLETH 5.

) Bm4EmOBER

T=TIVZUFERO—ETHET —T A
A= b, BIZEOFSEIIEIEMEOW 212, EiE
BAEEHT 5 1) T OREICBI AEHEAE . L
L, FNPEE L2 AICHBET 2 RMmEE D
(delayed hemolysis) 2SHEE o T\Wh. 77
VAW, 0L BREEHEE~T YT 16
DHERH o7 Rapp ). 7—T7 A% — ME
BIEE|Z L BB IT VY, T2ERBIIYT ) 7T
HIEEEL, MM D IEEL L7228, HEFRImER
BAEE 2 06, #THEICIE Hb 7/dL DK
xR L7z 77— s AR ECEY AT 1
¥, G6PD (Z)va—R 6 Y VERBIKERSE)
2 PK (EVE @y +—¥) 7 E0iRmEkEE
ORIFEIR SN0l Fiz, BlLTERIZEK
EL7Z. FAUDRLOIHETIE, TNIZODWTO
HEEEFR OFE L HET L7z (Rolling fitl). De-
layed hemolysis 137 —7 X & — MESEEZ ZIT
ToIER, Fo— REEEEL T T Ak — MEFED
BEFEBIC A DI, &= — MESEEEMER] T
AHINT, T—TA%r— b E&DOEEIFENEED
iz, I, Fo— MEFECIHMLORIER, T
b bRmE, FEOEE, BRRE L OFER
EWA LT

1456 Modern Physician Vol. 33 No. 11 2013— 11

€D oeromi 2

35607V — T IIBGERIEEE I 0 T —
7T, HRAZHE~ ) 7EFTEEIRED
BOBEZETHIZT) <X 28 L7 ER = 3
7z (Shimizu fth). HHE (0mg/H - 14 HH)

TIREZEADZ , BiEEE (15mg/H - 14 H
M) TIERFID A LN, BERETOFRE
BUEIIEFHER & AR THREL - ) BR S EME
Moz, TOZEPBIEL, EEPIDRGEFT
FLT LA EHERE ) LES RV E Bz

F7- BHEHOBBRICOWTIITMETESEIZR
SNdrolz, TSVADT V=T T)<TF
BHEXRS ZZ7-=HE~ 7)) TIER DT %
To7z (1L AEPLEFT FTORELE) (Rapp
fth). BENERIIAIZEGIT 96%, FEBIT %.5%T,
RIFVEEZ LN, BEWEHORED ALk
o7z, bEE Shimizu b7 — 4 L E%D, B
FEBITHEREL - DBEVD L X oz,
) mrnsrssoBiRE

L Clx, <9 ) T RAPE Y MWRICHRET 5
Fv b RDT) PEEEHTRSNTEY, FEI2
BrE~ 5 ) TEEFEN L HRP2 (histidine
rich protein2) Wtz ELTrd0DL, <57
JEH 3k pLDH 295 b DL ITKFITE 5.
HEOSE, BB~ T ) 7 RROMHERE
WZENTWA. A, U—FYXD7)V—THE
BEEEUN DT ) TERIZOW TR
(D'Acremont). FEBEIZBWT~Y T ) 7259
FEBICDOWTIE, WO RDT 2470, BHETH
WITEB I T ) TEL RS T L. FOB3E
BRI BERSRIE DR RZ L, BHETHIUL,
RIIC X o TRBOEP SEERICEZE L, FEM
EIEDPEHETHo T, PO~ T ) 7Lk
B9 5. —7F, RDT PEHEOEE, i3 38
ML BEESREORRZH L, BETHIUIH
w5 ) TEOESYHEIEL, BETHIUL FE
MR EE RDT 28084, T4bb,
RDT OB TEA® overdiagnosis 2% LT 3,
TIG)TORBLEBT LI LEZERL TS,
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X 512, HRP2 MR Tid prozone H&EH%H 1
3 5%, pLDHEIZERTIEASLNT, MHELTM
HEbElFy MPIEF LWwZ &, RDT LM
g8k L XA O performance 248 L, & %6
ATH5DO0EELL, BES U TR ETNE
THbHTI &, PCRIE (R AT — VUG
&, MY ETHDNIEHORAES, FERED
FEE, BESHEREZBRITE AT TO%
BHZIZBEH TR 7z

FAvr6iE, SIADH (FUFIRFIVE Y AE
G WEREE) EEb A& T M) 7 ANE
(115mEq/L) B X UHEERE 2 LB~
TV T T, KAHIBRCEREREOKRS TOUE
7, ADH ZBMEREHED bvNTs v (s
ETOBILOAE) 12X DET b Y o A MAEDS
E L7 1 BIsE S /- (Schmiedel fif1). 72
721, fEEROUEIIZA LN oz NS
DE7 70 DEEFNELTT I Y AIZFEATY
A0 E % T (VFRs), #iF#~T 1) 7

ICRARLZLE, BEELRPETHDRC, M/MR

BALBET, BERBRSZWVERRALNR, £
B> T T EIRES R L Tnhs T &
AIRE NIz (Pistone ). WHO OEFE~Y T T
DFEMEE L TEEIBTONLD, BMASGE <
7)) TRNMNEST, OFMEEE (Mg v
Yy ER), QEEVYYIVEVER Q@REBX
VEECI VY EROBEICHIT TR LIz Z
5, QBEICBVWTEENT BB E o7
(Rapp f1).

() zon

AP BEGEH~ T ) T OWRED AL LT, T
=BV CORIE . BHORETH S, i

£ 13 OERRTERZRB(CBITB VIR (1) —X5UT—

T % Fo TH O DRI 7 HE &L EWFED -
N, ®TlE, ffTHEE- T 3 HEEED
BRATOESIEELN TS, E5|2, v T
IV TERFY VY IVHEBROBERE,NS, 1HO
ADREATFHIREE DT —F HHENT W5,
F T, 2006~2010 £ IZKE DT T ) T H—
A T ¥ RHRE S NWIER O BT IS Sz
(Arguin fB). FBFIC AP 24 L TWIoER T,
ZHERCIES T ) T OBEEAZ RV Bk
ST D62 Bl S NIAS, SR AR R R
HL72E, WEFIRESIYES o728, T
*FEoTHh b THERE R WTIRER Ik L7125
LEBRR LN L7z oT, itk n
AP ODRRFATRIRN 2~ ) TFHIHETH 5
EXER o7

HAFF TRy TINEDFATED< T ) TIHER
T, BELLEAS VFRs Th o725 F 5 LU
BT 7 INOFAT 692 BENCD X 1 BI0FEHEE
THholz Buifh). Zok) REEF—F TR
ETHhs.

oy TRFHEMEICRE S NIV —FEAD
TSYTFHEELTE, X705 0876.5%
T, AP X 2% DA TH o 7% (Soentjens ),
KERA P VRO XV 7 )=y 7 TTTY)
FRATHADRITEICOWTTHR-E 25,
NPT TETIT AP B R2%EL L H 5
W, A70F VIE3%BICEX o7 (Stoney
). FEIMHL~ T ) TEOZRIZBWT, EA
IR NFATE L DBENEEZ ZRELD AN
v,

e AR OMER, EEGEENENEERDE - B
BEEMERRETEEE [P EICBIT 28R - FEH
EDOERE 2 BHTAERARIOBE (H25-EREIT-18E-012) |
DHFEEEIN—RE L TITbh7z.
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d 0913-7963/2013/%800/88 7/ JCOPY

—I S U7 =R < B iE—

1) ZEBRHEASHHE R EREEL Y 5 —

13 OEEIRITERZERICBITZ FEYIR (2)

WHAkS—" AHBEY
2) BT AL

SER, RTEBICBITBVIUTNORBRIE, TIFVRERCETHFEEZND LIF3.

<1a%ﬁ%Tmﬁ
@ (Travelers diarrhea : TD). .. ...
¥ A DEET, BET7 VT ~ORITED
TD RERLGRMREAT % 47T L7- (Kittitra-
kul ). 7 =795 0ORITEIZBITS
BEENS - L HEL 32.9% (100 A/A),
BT VT PHDORITENRS o & KL 2.6%
Tholz (EZTLOHETIE L VRITES).
TE%ER TD BEETIIA VY FAY T, XN
FFABD o L dEL, HI219.3%THo
7o, MOERATE LT, HE EHEE
HECHERER, EMEL KA D DAY
WEETH o7 90%DIEBIHEE T, 6%
PRZZ L, A%V AR LEE L
KETEAXYa, F77<7, AV
DI FETETEC 12X 5 TD 27275,
ZOMMEIZIZE DNA Ju—7% Hw7
(Jiang 5). 4 ¥ RTOTHEEFD 61%, X
Fya+ 7 7Tr< T CTOTRERD 45%12
ETEC Ml & iz, #noEkICD & ST,
LT, CFA BEEZHRALD, &L LTST
HPREAMRDZ L, LT 20%RE LT 2 F
VR KRR ThRWwWERbNnT 2L
ST ORBEEIZEN E 2, T7F T
SHEFEPEEEINLDIFLT+CFA (CS6 %
&) 2ELLOTH 5.

Modern Physician Vol. 33 No. 12 2013— 12
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75 v ADEMBLIENT, 1E 17,536 kD
B RS T AT L 72 3REETIE, 18, 3% AMAT & 20
DEERIEG LTz (Mlisson-Saune 5).
RO B 80T 7Y WIF) Thotz. k
FOIRIGT A —NR/NEL T A= N EFITEELR D
DT, FEMEOEERIZABIZESNT GRAT
X=oN0.84%, VTNVIT 1.1%). T/, A ¥
BT ORERPS /07 4L VAN TD OEREO
10~15% % O Twiz e HiE&hz (Verstraet-
en). NHEFOFELWATHRZ KIck&ER
ENBY, TDOERE LT/ a4 VA% i
TAHULENDA.

'775‘“/}%?5

Bk CEDL TV BHERFFT 7 F ~ Rabipur®
(PCECV) ZRW#hENH o7z (Lau b). B
WIESEE L CIERER, day0, 7, 21 H 5wk
28 D 3 ERZIFICENEN 0. 1mL T ODFEFES
TN TE72, 4E, day0, 7 D 2 RZZH
2, FREn0.1mL OFNES%Z 225790,
ThbbasrT0. 1mL % 4 AHEET 2 FiEE2HK
& L 72, LLEI1Z1d Sanofi Pasteur SA & o
HDCV 2 HWTENBEIRON TS, &
b 44 NICBRE L7482, PR bRz 94.4%
T, HDCV LIZIZFE CRIRPEFE LN BICHE
EBTREMNGEIE L, Ny 73y h—RFE
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bENOFRIIBW RTINS,

HARA T 7 F > Ixiaro® (Nofifgdsk) o
TR 360 B M OFERE R I S 7z (Mul-
ler ). 10 JFHAEL7- ) OBIERAIREIL 13.0 41
ThHY, EICHERE DIV, Y 7VIVYRE
R, BAERZ ETh oz, AE2ES L EREG

X 1L6BITHY, FEE TnnA, BERET
Holzhs, ADEMRT7F745Fy—vavy
WEadore, BWERBEEILIEIO~ o A BB
JE-VAX®IZ AR TEGEE Db o7z
EREHABHE (ETEC) 0hfdimz® (LT)
2R ET BN T T 7 F L OREMTONL TN
5. AE, MHR20%E (F4YBIUKE) ©
FA MIBWT, AF2 /7T 7T \DOFRIT
EBRXRIZT VT 2MET T N R B EREER
A1 17z (Behrens ). XTHETO ETEC 12
LD HREFE~EETRNLS 6% L& o728, %
MK 57T 75~ OXFRIZ 3%, LT Bl
ETEC 2L A THIUIXT T ARIRIZ 61% TH o7
B, BRAELRD ST XTO TR T 250RITEH
ENpolz F7o, BUHEERTAREMOEE
ERASHIL o 72

Wk CIRIMEENTE * & OB AEBE L XHRIC
B #F47 7 F ~ Fendrix® (immune enhancer
&) BHVLNTWED, 46, BEOBH
477 27 F ~ CD non-responder %X IZxhE
IRET L7z (Wieten ). S&REOE4HI X
HIV BEETH o728, KU 7 F v 1 HOEE
TA%L LD 350 LIChlEGEmRALN, &5
22 B HOBIECEET A6I0 AL, HifFIEr
TAIERTH o7z

ARG, TUITUANVAIFEEEY Vs
(NS1) (233 AHEOEEL 7 S/ (Kosita-
non 5). JI»¥F ¥ b+ NSI (43kDa) IZH¢
5TV FEEEIME 36 BlO G % ATz, 36 Bl
A EOIMERZNZFIUCD & 969D, Lad
MG R DER S E TN T IgM
PURDRE & R REIZIEIZ 100% T, 1gG FLfED
RE L EEREIL100% L 88.2% TH Y, 2l &

1588 Modern Physician Vol. 33 No, 12 2013—12

BHRLEDN 12720, BEBRICBIEE 2 b0
HzoWTIEHL TR, —F, A ASITIVA
TOT v FHBEENFEZ AT, mHRo*xy k
(Panbio 1) TNSIHIEZDd D% HE L E
A, BIE1~3 HTORKEIX87T% T, 4~7HIC
L T0%ICIET L, HEEIZ 2% T, FHhALY
ANWADFETITZE A EZ T 2 h o7z (Fuchs 5).
T 7)) MIHEIEL, Yok OFERRE 6~12A1L
TEARBY IR BE & BT S N7 kT8 O s
%\, PCRE (v vy /EMEHEICE ) FFE
HZzbdoE, P FEMRAICRERN 2SO
D 2 FEEE) OWES % 4To 72 (Cnops ). &34
BIDSHK G & T o 7278, BFRENIV T & (13 #1),
<) OB, ~Iv4 G, F=7 (TH)
TH o7z, MG RIIKRE, WEHE ME
PCR TOREMHERIZF N2 50.0%, 67.6%,
82.4%TH Y, PCREN o L b ED o7
INTT Za—F =T 0 bIRE L7 RTE 0 R
ERBEEL, £3FAOKRECHESZD AN
HHNT2D IgM-HAV HtRIZEETH - 72 (Su-
gihara ). ZOBFBERIISOL R EHZRL,
10K HICHE M ik ERE L2 L 2 A%
wR L7z, 72T, RRNICHRE SN IE % 7
N7z& A, E60E THHOE THURGEE L
T2z e RENTz. A BIFFROZITICIE IgM L
EAEERINLD, FICEHREH TIIEEI Y

BWT, ESBL
(Extended-Spectrum Beta-Lactamases) J& 4=
BHEhoTBY, 4V FehENPSDREE
RABBZEITT LT, A7) -y IR IN
% (Andremont). EMEOREEREFEL LT
1, B, THRIEITONAD, Ny ISy —
EERETF DB S e F72, SangF
T4 7 A X BFHHRERD SN h ot E
Bz, BARTRERMTE> SHF O N-EMER A
BRI %, ESBL AR (184)) LIEEAH
(50 B1) BRAEZ IS, EFINREZTo 72
(Vaita 5). Z0#ER, ESBL BEAKBHEEE D
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FERREF & LTA ¥ FADFITAZENT b /zas,
N 78y B —hER, KFATER, WEELR L
EDRERRIEA LN o7z,

) CHERTPIRERIEIREE (VERS)

T TTIETERLMIFEEL, BNBIEERD
IFRAREIETH 0, 2013 45 5 A DL,
FATEIC L 0TI — 0 v SEHIED o TnB E
X Tholz. F0iz0d, 7UT7ILEEELT,
PRI EERERE a1 7 4 VA MERS-CoV 12
B9 5 ST OMZEREAI Y LiF 547z (Cleton
B). TOTAL VAR, b MEERTAIITSY
ANVAE LTIZ6FERICERINIZDDOTHY,
betacoronavirus lineage C IZ7 SN AH DL
NaTFTANATHL I EFRESNZ. 2D
DEIIA TV TEREN o) a0t oA
VAELRLSDTHY, FTHFETH 5 AREMEITR
SN, a7 OMICHEEE 73O H
BEOFEDEDbN TV, T 29 FTIBIT
LEMMBEEFANHRESI NS, BEENRLNL
TWzZ kb, b h-b MNEEIZREER & HEH
SNz B, SEFERATIE MERS-CoV &
W) HEEEEbNLTE LT, ER LMD
281 % & L C HCoV-EMC (Human Coronavi-
rus for Erasmus Medical Center) DFHFEAMED

1990~2012 £E DFI BT % i AJE AR 60 JiE
BIOFATHATONT: (Gautret ). Fe LT,
WESHOBRRIIAVBERR C, TEPBRAEE
THY, A FeT74 ) EVOERMDIE L,
DFEBI TIRRIZBRI S Tz, BIBIEORF
& LT, UEHTHERIRAMBEME S v B hal s
HENTIEAERWT L, BIYRIEHIE S 0T
Wk, FERDSEREITH B T &, B EDT
bz

Oy TRFHEMENRES N, 20 AR, K
TICBE SN2 OV F— B 184 B OEITATH

7z (Soentiens ). 33 %1 (18%) ZIFEaBkHE
ZERBO, T0OHH 11 FINEFH, 5 BIHRA
T A =N, BB EBATIE, 4 FIAMEMPEHE, 3
BIASA Y g I LT/, (R R e
ERRNZ AR TH R o TS, T ) TF
Figlz X 2R DR I N

VATV T AV EDRRATY Y HR—=VIZ
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The clinical management of amebiasis is a growing concern, particularly among human immunodeficiency virus
(HIV)-infected individuals who are predisposed to severe iliness. Treatment with a luminal amebicide is strongly
recommended following acute-stage treatment with a nitroimidazole. In 2004, the Japanese Research Group on
Chemotherapy of Tropical Diseases introduced paromomycin, which was not nationally licensed, and offered it
to a number of patients. From 2004 to 2011, 143 case records of amebiasis (123 with amebic colitis, 16 with
amebic liver abscess, and 4 with both) in which patients were treated with paromomycin, mainly 1500 mg/day
for 9 or 10 days following metronidazole treatment, were submitted. Among 123 evaluable cases, 23 (18.7%) ex-
perienced possible adverse effects, the most common being diarrhea (17/123, 13.8%) and other gastrointestinal
problems that were resolved after the completion or discontinuation of treatment. In addition, single cases of
bloody stools associated with Clostridium difficile colitis, skin rash, and the elevation of liver enzymes were also
reported, although the causal relationship was not clear. HIV infection did not appear to increase the incidence
of adverse drug effects. Each of the 11 asymptomatic or mildly symptomatic amebic colitis cases became negative
for stool cysts after paromomycin treatment. Paromomycin was shown to be safe and well tolerated, as well as
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The Japanese Research Group on
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effective in a special subset of amebic colitis cases.

© 2013 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Amebiasis is a protozoan infection caused by Entamoeba histolytica
that consists of two types, intestinal amebiasis (i.e., amebic colitis) and
extraintestinal amebiasis, the latter including amebic liver abscess and
rare manifestations such as pulmonary, cardiac, or brain involvement
[1]. Both types can cause severe complications such as intestinal hemor-
rhage, ileus, intestinal perforation, or peritonitis in cases of amebic coli-
tis, and rupture to the peritoneal, pleural, or pericardial cavity in cases of
amebic liver abscess [2,3]. In developed countries, most amebiasis cases
used to occur in travelers returning from developing countries {4,5];
however, recently, domestically infected cases among males who have
sex with men (MSM) are increasing [6-8]. This is a concern given that
MSM also constitute a risk group for human immunodeficiency virus
(HIV) infection and amebiasis may develop into severe disease in
HIV-infected individuals {9,10].

Currently, acute-stage treatment with a nitroimidazole (metronida-
zole or tinidazole) is followed by a luminal amebicide (paromomycin,
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diloxanide furoate, or iodoquinol), which is strongly recommended to
eradicate the possibility of residual protozoan parasites {11,12]. This is
because even after nitroimidazole treatment relieves acute symptoms
and leads to negative stool tests for E. histolytica, a very small number
of protozoa may survive in the intestine and can cause a relapse {1]. Lu-
minal agents are poorly absorbed through the intestinal mucosa, thus
attaining high intra-luminal drug concentrations. Apart from their use
as anti-relapse therapy, luminal agents can be used as a monotherapy
for treating asymptomatic (i.e., cyst passer) or mildly symptomatic
amebic colitis [13].

The Japanese Research Group on Chemotherapy of Tropical Diseases,
of which the authors are the principal members, imports nationally
unlicensed medicines for tropical and parasitic diseases, and enables
their use in patients in Japan when it is considered necessary and appro-
priate. This system is indispensable for the appropriate treatment of
Japanese patients who contract exotic diseases against which there are
only a limited number of nationally licensed medicines [14,15]. Previ-
ously, the research group had imported diloxanide furoate as a luminal
agent and offered it to a number of patients with amebiasis. However,
because diloxanide furoate became unavailable, the research group ini-
tiated the importation of paromomycin instead in 2004.

With the increased number of cases treated with this agent, we
aimed to clarify the safety profile of paromomycin when used in Japan
mainly as an anti-relapse amebicide, and also to evaluate its efficacy
in asymptomatic or mildly symptomatic amebic colitis, although the

— 131 —



498 T. Kikuchi et al. / Parasitology International 62 (2013) 497-501

cases might be few. These data have been obtained outside of Japan;
however, the available Japanese data are very limited. Although this
study was not a formal clinical trial, it could contribute to the delinea-
tion‘of how this agent could be utilized in Japan.

2. Patients and methods
2.1. The research group

The research group was established in 1980, and is currently funded
by the Japanese Ministry of Health, Labour and Welfare. At present, the
research group imports more than 15 nationally unlicensed medicines,
among which 6 are antimalarial drugs. Imported drugs are stocked at
the central storage facility, the Institute of Medical Science, University
of Tokyo, Tokyo, and provided to 25 registered medical facilities upon
request. Members of the registered medical facilities have obtained
approval for participating in this program from the research ethics com-
mittee of each facility based on the approval obtained at the chief
investigator's institution (M. Kimura, No. 09002). The drugs are used
at those registered facilities after obtaining the patient’s informed con-
sent, which clearly states that the drugs are not licensed in Japan. In ex-
ceptional cases in which the patients cannot be referred to one of these
medical facilities (e.g., due to severity of the disease), drugs are used
outside the registered medical facilities on a humanitarian basis.
Following treatments, physicians in charge fill in the patient records
that were formulated by the research group and send them to us.

2.2. Treatments and analyses

Paromomycin in 250 mg capsules (Humatin®, manufactured by
Parke-Davis, Germany) was purchased from the German pharmacy
Paesel & Lorei. All of the moderately to severely symptomatic amebi-
asis cases were first treated with a nitroimidazole at the acute stage,
followed by paromomycin for the prevention of relapse. The daily
dose and duration of paromomycin administration were primarily
determined by the physicians in charge, although in some cases ad-
vice was given from one of the authors.

Analysis was conducted using the patient records submitted by the
physicians in charge. When necessary, direct contact with the physi-
cians was made in order to gain more detailed information. Adverse
effects (AEs) were evaluated by the physicians' descriptions, as well as
by our own judgments on the laboratory data shown in the patient
records. Cases that could not be followed up after treatment were ex-
cluded from the drug safety analysis.

2.3. Efficacy study

Asymptomatic or mildly symptomatic colitis cases were enrolled for
the efficacy analysis if they seemed to be due to E. histolytica, but not
due to Entamoeba dispar, which is morphologically undistinguishable
from E. histolytica in the cyst form, but a non-pathogenic protozoan,
and if they were treated with paromomycin, but no other amebicides,
at least within 1 month. Specifically, cases were presumed to be amebic
colitis if stool microscopy had previously shown typical features of
E. histolytica trophozoites (e.g., ingestion of red blood cells), a colonosco-
py had shown characteristic features with or without histology compati-
ble with the disease, a stool had tested positive with a species-specific
PCR, or serum antibodies had been raised [16]. Treatment success was
defined mostly as the disappearance of cysts from the stool.

3. Results
3.1. Patients and.treatments

From 2004 to 2011, 199 cases were treated with paromomycin,
with 145 patient records being submitted and enrolled in this study.

Table 1
. Characteristics of patients (n = 145).

Age® Median: 45 (IQR: 37-57) )

Sex . “ Male . 124 (85.5%)
Female 19 +(13.1%)
Unknown 2 (1.4%)

Nationality Japanese 141 (97.2%)
Other 3 (2.1%)
Unknown . 1 - (0.7%)

Hliness Amebic colitis alone 123 (84.8%)
Amebic liver abscess alone 16 (11.0%)
Both amebic colitis and liver abscess 4 (2.8%)
Giardiasis . 2 (1.4%)

HIV status Reported to be positive 31 (21.4%)
Not reported to be positive 114 (78.4%)

(i.e., negative or unknown)

2 Age was not reported in 2 cases. HIV, human immunodeficiency virus; IQR,
inter-quartile range.

As shown in Table 1, the median age of the patients was 45 years,
with 2 of them being under 20 years old (2 and 6 years old). The ma-
jority of patients were male, and most were of Japanese nationality.
The majority were treated for amebic colitis alone, and a few received
treatment for amebic liver abscess alone or for both diseases. Excep-
tionally, 2 cases were treated for giardiasis. Although the HIV status
of the patients was not requested in the patient records, approxi-
mately 1in 5 cases were reported to be HIV positive.

The majority (90/145, 62.1%) of patients were treated with a daily
dose of 1500 mg for 8-10 days, 20 cases (20/145, 13.8%) with 1500 mg
for 5-7 days, 4 cases (4/145, 2.8%) with 1500 mg for 1-4 days, 5 cases
(5/145, 3.4%) with 1500 mg for unknown period, and 3 (3/145, 2.1%)
cases with 750 mg for 3 days. In 11 cases, each received individually dif-
ferent combination of the daily dosage and the period (including cases
treated for unknown period), and in the remaining 12 cases (12/145,
8.2%), daily dosages were not described. Among them, the 2-year-old
child was treated with 360 mg/day for 10 days, and the 6-year-old
child received 600 mg/day for an unknown period.

3.2. Safety of paromomycin

A total of 123 cases could be assessed for drug safety, among which 23
cases (23/123,18.7%) were reported to have AEs (Table 2). Most of the re-
ported AEs were gastrointestinal symptoms, mainly diarrhea (17/123,
13.8%), which were relieved after the completion or discontinuation of
paromomycin administration (Table 3). Paromomycin was discontinued
due to AEs in 7 cases (5.6%), including the 3 cases described below and
another 4 diarrheal cases in which the diarrhea resolved soon after the
discontinuation of the drug. No AEs were reported in either the 2- or
6-year-old child.

The first discontinued case involved a 51-year-old HIV-positive male
with amebic liver abscess who first received metronidazole, followed
by 1500 mg/day of paromomycin. On day 5 of drug administration, he
developed diarrhea and bloody stools. His stools tested positive for
Clostridium difficile toxin A and a colonofiberscopy revealed features of
pseudomembranous colitis. However, the patient had received other an-
tibiotics including cefepime, ciprofloxacin, clindamycin, aztreonam, and
cefmetazole in 1 month before the onset of the symptoms, and the phy-
sician in charge suggested that the illness might be due to those antibi-
otics. He was lost to follow-up. Second, a 59-year-old male with amebic

Table 2

Reported presence or absence of adverse effects (n = 123).
Adverse effects i n %
+ .23 18.7
- 100 813

Evaluation could not be performed in 22 cases.
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Table 3
Reported adverse effects (n = 123).
n %

Diarrhea 17 138
Nausea 2 16
Anorexia 1 0.8
Abdominal bloating 1 0.8
Excessive flatulence 1 038
Heartburn 1 0.8
Bloody stools (Clostridium difficile colitis) 1 0.8
Headache 1 0.8
Drowsiness 1 0.8
Skin rash 1 0.8
Elevation of liver enzymes 1 0.8

Evaluation could not be performed in 22 cases.

colitis first received metronidazole, followed by 1500 mg/day of
paromomycin. Before paromomycin treatment, abnormal liver func-
tion levels of 62 IU/L y-GTP and 2.7 mg/dL total bilirubin were
noted; on day 5 of paromomycin treatment, AST, ALT, and LDH levels
were found to be 88 IU/L, 115 IU/L, and 263 IU/L, respectively.
Paromomycin was discontinued and the liver enzymes became normal-
ized after 10 days. Lastly, a 47-year-old male with amebic colitis first re-
ceived metronidazole, followed by 1500 mg/day of paromomycin. On
day 2 of paromomycin treatment, he developed erythema and uriticaria
on the trunk and limbs, and was treated with a single injection of
glycyrrhizin, followed by oral betamethasone and d-chlorpheniramine
for 3 days, after which the rash resolved.

Among the evaluable 22 cases with AE, the daily dosages were
1500 mg in 21 cases and 750 mg in one case, while among the
evaluable 88 cases without any AE, they were 1500 mg in 80 cases,
750-1250 mg in 4 cases, and 1750-2250 mg in 4 cases. The median
daily dosages were not significantly different between individuals
with and without AE (p = 0.56, Mann-Whitney's U-test).

Among the 22 evaluable cases that were reported to be HIV positive,
4 (4/22, 18.2%) patients had AEs. Among the 101 evaluable cases that
were not reported to be HIV positive (i.e., the HIV status was negative
or unknown), 19 (19/101, 18.8%) had AEs.

3.3. Efficacy of paromomycin

A total of 11 asymptomatic or mildly symptomatic cases of amebic
colitis were analyzed for the efficacy of paromomycin when given
alone (Table 4). Most cases were treated with 1500 mg/day for
9-10 days, and parasite clearance was achieved in all cases. The
6-year-old boy was also found to be negative for cysts in the stool
after paromomycin treatment.

Exceptionally, 2 patients with giardiasis received paromomycin,
with one of them being evaluable. The patient had previously re-
ceived metronidazole twice unsuccessfully (500 mg/day for 10 days

Table 4
Asymptomatic or mildly symptomatic amebic colitis cases treated with paromomycin.

and 2250 mg/day for 21 days), and was reported to be cured with
750 mg/day of paromomycin given for 5 days.

4, Discussion

Since 2009, the Japanese Ministry of Health, Labour and Welfare
has been taking action to dissolve the so-called “drug lag,” and data
obtained from studies other than formal clinical trials have become
useful in making a previously unlicensed medicine licensed in Japan.
This move prompted us to analyze the safety (and if possible the efficacy)
of paromomycin, in an effort to contribute to licensing the medicine in
Japan where the clinical management of amebiasis is increasingly recog-
nized as important. From the 1960s to 1982 and 1998, this agent was
licensed in Japan as 2 different brands for treating certain cases of bacte-
rial enterocolitis, respectively. In fact, it was used most frequently for
treating tapeworm infestations and most reports supported the safety
of paromomycin when used for this purpose [17-19], although this
may not guarantee the safety of the drug when used for the treatment
of amebiasis for longer periods. Thus, in a Japanese multicenter case
series, 118 cases of fish tapeworm received 50 mg/kg paromomycin
either as a single dose or divided into 2 doses 30 minutes apart [19].
Four patients reported a total of 5 AEs, i.e., nausea in 2 patients, anorexia
in one patient, and transient/slight tinnitus plus speech disturbance
appearing in one patient. These patients were given almost concomitant-
ly magnesium sulfate as a laxative to facilitate purging the tapeworm,
and therefore drug-induced diarrhea could not be assessed properly in
this study.

The current study was not conducted as a formal clinical trial and is,
therefore, subject to some limits in interpretation. First, the evaluation
of AEs and of the effectiveness of the drug may have not been conducted
uniformly by the physicians in charge. Second, post-treatment follow-up
periods may have varied between cases; for example, foreign visitors to
Japan may have been observed only for a short period of time prior to
returning to their original country. However, it is also plausible that the
physicians established close relationships with their patients due to the
unique nature of this trial, resulting in most of the unusual events, such
as delayed AEs, being reported even after the patient record was complet-
ed and submitted. Thus, despite these limitations, the data seem to con-
tribute to the efficacy and safety evaluation of paromomycin in Japan.

Studies on the efficacy and safety of paromomycin were reported
mostly in the 1960s, with almost all reports showing mild and acceptable
symptoms. These older studies may have included E. dispar infections,
and thus, may not be adequate for analyzing drug efficacy; however,
drug safety could be assessed. In an Ethiopian study, 96 patients with am-
ebiasis aged 1-75 years received paromomycin, mostly either 30, 15, or
7.5 mg/kg/day for 5 days. Diarrhea occurred on days 2-3 of treatment,
but most cases improved on day 5 {20]. In the US, 79 patients with ame-
biasis or Dientamoeba fragilis received paromomycin, 1,750 mg/day for 2,
3,4, or 5 days, or 4 doses of 1,000 mg each for one day. Totally, diarrhea

Age Sex Evidence of E. histolytica infection  Treatment

Findings

Before treatment

After treatment

53 M  Trophozoites in stool 1500 mg/day, 10 days Stool cyst (+) Stool cyst (—)
49 M Colonoscopy 1500 mg/day, 10 days Stool cyst (+) Stool cyst (—)
42 M Colonoscopy 1500 mg/day, 10 days Trophozoites in colonic mucosa  Stool trophozoite {—), cyst (—), improved histology
32 M Colonoscopy 1500 mg/day, 10 days Stool cyst (+) Stool cyst (—)
37 F Trophozoites in stool 1500 mg/day, 9 days Stool cyst (+) Stool cyst (—)
65 M  Colonoscopy 1500 mg/day, 10 days Stool cyst (+) Stool cyst (—)
47 M Colonoscopy, serum antibodies 1500 mg/day, 10 days Stool cyst (+) Stool cyst (—)
61 F Colonoscopy 1500 mg/day, 9 days Stool cyst (+) Stool cyst (—)
ND M  Colonoscopy 1500 mg/day, 9 days Stool cyst (+) Stool cyst (—)
47 M Trophozoites in stool 1500 mg/day, 9 days Stool cyst (+) Stool cyst (—)
6 M Stool PCR 600 mg/day, for unknown period  Stool cyst (+) Stool cyst (—)

ND, not described.
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was noted in 13 cases (16.4%), nausea in 5 cases (6.3%), headache in 3
cases (3.8%), dizziness or abdominal cramps/bloating each in 2 cases
(2.5%), and itching, urticaria, heartburn, or insomnia each in 1 case
(1.3%), and except for a lower frequency in the one-day treatment arm,
frequencies of the AEs did not correlate with duration of the treatments
[21]. Another US study on 114 MSM patients with amebic colitis, receiv-
ing 25-35 mg/kg daily in 3 divided doses for 7 days, reported a high inci-
dence of soft stools/diarrhea (67%), with most of the cases being mild, as
well as nausea in 2 cases and constipation or dizziness each in 1 case [22].
The symptoms were reported to disappear after the completion of
paromomycin treatment. A Kenyan study randomly allocated 417 amebic
colitis patients aged 6-80 years to several treatment groups, including a
paromomycin group in which adults and children received daily doses
of 1,000 mg and 30 mg/kg, respectively, in 2 divided doses for 5 days
[23]. The overall tolerability was reported to be excellent in the
paromomycin group, with poor tolerability found only in 1% of cases.

Our data were largely consistent with previous reports in that most
of the AEs consisted of mild gastrointestinal symptoms, and were main-
ly diarrhea that was resolved after completion or discontinuation of the
agent. The case of C. difficile colitis might be due to the multiple antibi-
otics that had been given before paromomycin. The patient with liver
function disturbance might have had an underlying liver disorder, and
to our knowledge, there are no other reports on drug-induced hepato-
toxicity with paromomycin. We found only 1 report on skin eruption,
which was urticaria, and thus the dermatological AE does not seem to
be unacceptable [21]. It is reassuring that HIV infection did not appear
to increase the risk of drug-related AEs, although this issue was not
formally addressed in this study.

The excellent efficacy of paromomycin monotherapy observed in our
asymptomatic or mildly symptomatic cases deserves mentioning. This is
consistent with the study results comparing paromomycin and
- diloxanide furoate given randomly to patients with PCR-confirmed
asymptomatic E. histolytica infections in Vietnam (both 500 mg t.i.d. for
10 days) that showed the superiority of paromomycin over diloxanide
furoate, with cure rates of 85% and 51%, respectively [24]. Most of our pa-
tients received paromomycin for preventing a relapse after successful
acute-stage treatment; however, such efficacy of the agent could not be
addressed in our study due to lack of the adequate control subjects. In
addition, there have been no other reports with conclusive results on
the relapse-preventing effect of the drug. A recent study of Japanese
HIV-positive men with amebiasis showed that the recurrence rates of
amebiasis were not different between those who took a luminal
amebicide (paromomycin or diloxanide furoate) and those who did not
[25]. However, this may be influenced by reinfections occurring more
frequently among MSM. Apart from its use in the treatment of amebiasis,
paromomycin has been suggested to be effective in patients with giardi-
asis or cryptosporidiosis that are refractory to the first-line treatment,
as shown in the giardiasis case in this study [26,27].

Just recently, in December 2012, paromomycin was licensed for the
treatment of amebiasis in Japan and is expected to be commercially
available in mid-2013. As this licensing was decided without a formal
clinical trial and based exclusively on the data shown here, we must re-
main vigilant as to whether a very rare, but potentiaily serious AE may
occur with wider use of the agent. We will also attempt to determine its
efficacy in protozoan diseases other than amebiasis in an effort to have
it approved for the treatment of such diseases in the near future.

In conclusion, paromomycin was shown to be safe and well tolerat-
ed, as well as effective when used in the treatment of asymptomatic or
mildly symptomatic amebic colitis in Japan. This agent was licensed just
recently, and we will continue to further monitor its efficacy and safety.
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Immunisation; f o tice and unlike routine immunisations, vaccines for travel are sought by and often paid for
Vaceiney o o e by the traveller. A convenient way of looking at vaccines for travel is by grouping them into
Travel; B those that are: Required, Routine, or Recommended, although this classification is not always

Priorities; consistent. Prioritising the use of vaccines classed as “Recommended” has proved the most

controversial. There are a number of factors that influence both the traveller and health pro-
fessional in this decision making process. The incidence rate and impact of a disease are
thought by many to be the two most important factors to consider when prioritising vaccines.
For travellers, the efficacy and adverse events associated with vaccines may also be important.
This article reviews the role of immunisation in travel health with the aim of assisting travel
health professionals prioritise their use of vaccines. It also highlights the need for travel med-
icine advisors worldwide to be aware of the differences between Japan and other nations with
regard to national immunisation programmes, vaccine availability and vaccine uptake.
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Japan

Global travel from industrialised countries to developing increased demand for tourism, business and other profes-
countries is growing rapidly [1]. This is due mainly to sional purposes, visits to friends and relatives by a rising
immigrant population and religious pilgrimages. Larger
aircraft carrying capacity and the expansion of travel
routes has increased travel by making it more affordable
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countries. In such a large population of travellers, infec-
tious disease risks, including rare, life-threatening dis-
eases, are becoming an important clinical and pubtic health
issue.

Over the last two decades, travel medicine has grown as
an independent medical specialty, and the importance of
informing travellers about health risks and advising on
preventive measures before departure is increasingly rec-
ognised. As with other travel-related risks, the behaviour of
the traveller while abroad impacts upon his/her risk of
contracting an infectious disease, and advice on behaviour
modification is an important part of the travel health
consultation. Immunisation has traditionally played an
important role in travel medicine practice [3] and, where
appropriate, vaccines provide a highly effective, largely
safe, and usually long-lasting means of preventing infec-
tious disease. This article reviews the role of immunisation
in travel health, with the aim of helping travel medicine
practitioners recognise when immunisations are appro-
priate, enabling them to prioritise their use effectively.
Issues pertinent to travellers from Japan are discussed and
the differences between Japan and Western countries in
their approach to immunisation are outlined. While influ-
enza is increasingly recognised as an important cause of
travel associated morbidity [4], this will not be reviewed
here.

Routine and travel immunisations

Routine immunisations are administered according to the
national policy of a country in order to protect not just
individuals, but also the community, against infectious
disease threats. For this reason, vaccines may continue to
be routinely recommended to maintain herd immunity,
despite their associated costs and adverse events (AEs). A
good example of this is the poliomyelitis vaccine which
remains part of the childhood immunisation programme
worldwide, including in industrialised countries. The costs
of routine immunisations are paid for by the government of
a country. Compensation for individuals who experience
severe AEs after routine vaccines can usually be claimed
through a Government scheme, for example, in Japan,
compensation is covered under the Protective Vaccinations
Act. Several routine immunisations have been shown to be
cost effective, e.g., measles, mumps, and rubella vaccines,
particularly when the incidence of disease is high in the
community [5].

In contrast, travel immunisations are sought by travel-
lers who wish to reduce their own health risks and disrup-
tion to their travel plans, the cost of which is usually borne
by the traveller. Travel immunisations can also help prevent
diseases being imported to a country. Outbreaks of
meningococcal disease in 2000 due to the serogroup W135
in British, French and other European visitors to the Hajj
[6], and of hepatitis A in German and other European
travellers to Egypt in 2004 [7] resulted in secondary out-
breaks after travellers returned home. Travellers tend to be
unaware of, or indifferent to, the importance of this public
health concern and are often reluctant to have vaccines
solely for this reason. In Japan, compensation for AEs
associated with travel vaccines is covered by the

Pharmaceuticals and Medical Devices Agency (i.e., by
pharmaceutical companies, rather than through a Govern-
ment scheme) if the vaccine is used within its licensed
indication. However, the compensation granted is lower
than that provided through the Government. Travel
immunisations are not usually cost effective [3] as evi-
denced by a British study on hepatitis A and typhoid vac-
cines (injectable Vi polysaccharide and oral Ty21a) [8], and
a more recent study on typhoid vaccines [9]. An exception
to this may be the whole-cell-recombinant B subunit (WC/
rBS) oral cholera vaccine which is cross-reactive to the
heat-labile enterotoxin (LT) released from enterotoxigenic
Escherichia coli (ETEC), thus providing cross-protection
against ETEC-induced travellers’ diarrhoea. This vaccine
may prove cost effective where the illness occurs in >1 per
10 travellers [10]. Despite the generally poor cost-
effectiveness of travel immunisations, travellers may be
willing to pay for these to reduce their own risk of an illness
which may affect their travel plans or prevent them
returning to work post travel.

Vaccines for travellers: the three Rs

A convenient way of categorising travel vaccines is to group
them as: Required, Routine, or Recommended [3]. This
classification, however, is not always clear-cut as some
vaccines belong to more than one group, and these cate-
gories may differ between countries.

Required vaccines

Yellow fever vaccine is mandatory for entering many sub-
Saharan African countries and is required for entry to many
Middle Eastern, Asian, and Latin American countries when
travelling from a country with yellow fever transmission
risk. This requirement is based on the International Health
Regulations (IHR) of the World Health Organization (WHO)
[11]. Since yellow fever vaccine requirements change
intermittently, updated information should be sought from
official reference sources such as the WHO International
Travel and Health [12] and Travelers’ Health, Centers for
Disease Control and Prevention (CDC), the United States
(U.S.) [13]. Where the yellow fever vaccination is contra-
indicated on medical grounds, a letter of medical exemp-
tion can be issued by the physician; however, its accep-
tance is at the discretion of the authorities of the
destination country. Since May 2001, quadrivalent menin-
gococcal vaccination has become a requirement for entry
to Saudi Arabia for pilgrims, and some polio-free countries
may require travellers from countries, or areas, reporting
wild poliovirus to be vaccinated against the disease before
an entry visa is granted. However, neither of these two
vaccines is required under the IHR. Currently, no country
formally requires cholera vaccine as a condition of entry.
Measles vaccination, as well as other routine vaccina-
tions, may be required for entry into schools in some
countries, especially the U.S. Even when not required,
measles vaccination should be updated, especially in trav-
ellers from high prevalence countries travelling to countries
where local transmission has been eradicated. In the U.S.,
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of the 222 measles cases reported in 2011, as many as 200
(90%) were imported from other countries [14].

Routine vaccines

Travel provides an excellent opportunity to review and, if
necessary, update routine immunisations. Measles immu-
nisation should be recommended if the traveller has not
been immunised or has not received two doses of vacci-
nation. The latter is often the case among Japanese trav-
ellers where, until mid-2006, only a single dose of measles
vaccine was given under the national immunisation
programme.

There seems to be no evidence that travellers are at
greater risk of tetanus infection when visiting developing
countries [3], however, this may be at least partly because
most travellers are immunised through their national
immunisation programmes. A booster dose may be recom-
mended for travel to areas where appropriate medical
attention may not be accessible in the event of a tetanus-
prone wound. An American surveillance study between
2001 and 2008 revealed a 13.2% case fatality rate overall
from tetanus, and a rate as high as 31.3% in older people
(aged > 65 years) [15]. In Japan, around 100 cases of
tetanus are reported every year, most of which are due to
domestic transmission [16]. Serologic surveys in Japan have
shown that protective anti-tetanus antibodies begin to
wane 10 years after the last dose of the childhood vacci-
nations, and a booster dose is thus recommended every 10
years even if the individual is not travelling [17]. In Western
countries, following the large diphtheria outbreaks which

ue to human xmmu, vdeﬁoency v1rus

occurred in the 1990s in the Russian Federation and the
New Independent States of the former Soviet Union,
boosters were recommended routinely and in travellers to
the region [18]. This booster dose is often given as
diphtheria-tetanus bivalent vaccine, or as a trivalent
(diphtheria, tetanus and polio) vaccine, containing lower
doses of diphtheria toxoid suitable for older children and
adults [19].

The Japanese encephalitis vaccine is administered
routinely in Japan (Table 1), while in the West, it is only
recommended for travellers at risk. For many years, the
vaccine produced by Biken, Japan, had been the sole vaccine
in use worldwide. As a mouse brain-derived vaccine, there
were theoretical concerns about AEs. Urticaria, angioe-
dema, and even respiratory distress have been reported from
Western countries, mainly clustering in the period 1989 to
1992 [20], which limited its use to those at very high risk of
the disease. In Japan, cases of acute disseminating
encephalomyelitis after vaccination led to its suspension as a
routine immunisation in 2005. New cell culture vaccines have
recently become available in both the West and Japan, and in
arecentreview, the Ixiaro vaccine was shown to be effective
and well tolerated [21]. Vaccination coverage with the new
Japanese encephalitis vaccine in Japan is anticipated to be
high enough to allay concerns about a possible resurgence of
disease particularly among inhabitants of parts of western
Japan and in travellers to areas where the virus is actively
circulating among pigs [22].

The live oral polio vaccine (OPV) has been used until
recently in Japan. However, rarely reported vaccine-
associated paralytic poliomyelitis in children and their
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carers led to a fall in vaccination coverage and since
September 2012, OPV has been replaced by the inactivated
parental polio vaccine (IPV) (Table 1). It is not yet clear
whether IPV use will reverse the downward trend in vaccine
coverage.

Mumps, varicella, hepatitis B, or meningococcal vac-
cines are not administered routinely in Japan although they
are given routinely in many other developed countries.

Recommended vaccines

Recommendations on immunisation can vary between
countries depending on which vaccines are considered
routine. Yellow fever vaccine is often viewed as a required
vaccine but may be considered a recommended vaccine for
travellers to a country where a vaccine certificate is not
required but where disease transmission occurs.

There are many factors that influence the travellers’
decision when having vaccines (Table 2). This is one of the
most frequently discussed issues among travel medicine
practitioners. It makes sense to immunise travellers against
a disease that is common and has a high case fatality rate,
and not immunise against a disease that occurs infrequently
and has a low case fatality rate. However, it is not always
that straightforward as some diseases have a low case fa-
tality rate but are common, e.g., influenza, while others
are uncommon but have a high case fatality rate, e.g.,
rabies. Obviously travellers will differ in regards to the
priority they give to each of the items listed in Table 2. For
some travellers, the benefits of preventing disease will
outweigh any disadvantages associated with immunisation,
i.e., vaccine AEs or the cost, but for others cost and risk of
AEs will be more important. Travel medicine practitioners
should be knowledgeable about the impact that each of the
factors listed in Table 2 has on the risk of illness during
travel, and ultimately be able to guide travellers to a de-
cision they feel is appropriate and acceptable.

The incidence rate and disease impact are considered by
many to be key factors influencing immunisation and these
have been discussed previously by Steffen and Connor [3]
(Fig. 1) and will be reviewed here. The disease impact in-
cludes the case fatality rate, as well as the possibility of a
worse clinical outcome if treated in a developing country,
long-term sequelae, and absence from work or school after
returning home. Travellers may also consider the efficacy of
a vaccine and any associated AEs to be very important in
their decision, and these will be focused on in this article.
Cost or time constraints may be more important consider-
ations for some travellers, particularly backpackers and
business travellers, respectively; however these issues will
not be addressed here.

Factors to be considered
incidence rates of disease

Data on the incidence of a disease among the local popu-
lation of the travel destination can be useful, however,
data on health problems affecting travellers visiting the
area is more relevant. Travellers tend to eat, drink, sleep,
and behave differently from the indigenous population,
affording them better or worse protection depending on
their environment, and their lack of immunity from prior
exposure may make them more vulnerable to some disease
risks. Incidence data on travellers is often limited, it may
not be current and may not be applicable to those travel-
ling under extreme conditions or the very adventurous
traveller, but it is essential in order to provide more precise
information on risk and preventive measures.

Pioneering work on non-immune Swiss travellers to
developing countries by Steffen’s group between 1981 and
1984 showed an incidence rate of hepatitis A of 3(—6) per
1000 person months [24]. The seroconversion rate of French
volunteers staying long-term in Africa around 1980 was found
to be 19 per 1000 person months, most of which presented
with jaundice [25]. Recently, however, decreasing incidence
rates of hepatitis A have been reported. The incidence rate
was 33 cases per 100,000 person months in unprotected
Canadian travellers between 1996 and 2001 [26],and 10to 15
cases per 100,000 visits between 1998 and 2002 in Swiss
travellers [27]. A recent Swedish study between 1997 and
2005 also showed a lower incidence rate of hepatitis A in
unprotected travellers; 2 cases per 100,000 person monthsin
travellers to southeast Asia, 12 in North Africa, and 18 in the
Middle East [28]. Improvements in socioeconomic and hy-
giene conditions in the developing world may have contrib-
uted significantly to these decreasing rates [29].
Nevertheless, it should not be forgotten that even luxury
hotels can be a source of infection for tourists as illustrated
by the Egyptian outbreak of 2004 [7].

Nearly all reports of typhoid fever in travellers show that
the highest incidence is in India or its neighbouring coun-
tries. A study of U.S. travellers between 1985 and 1994
reported incidence rates of 11—41 per 100,000 travellers to
the Indian subcontinent, 0.5 to 1.2 in southeast Asia, 0.4 to
1.4 in Africa, and 0.5 to 0.6 in Central America [30]. A
Swedish study between 1997 and 2003 showed a rate of 41.7
cases per 100,000 visits in travellers to India and
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Fig. 1 Incidence and impact of vaccine-preventable diseases in travellers to developing countries. CFR = case fatality rate

(reproduced with kind permission from Steffen et al. [3]). This figure differs from the original in that the incidence and impact of
rabies acquisition in travellers rather than the risk of potential rabies exposure are now given.

neighbouring countries, 5.9 in the Middle East, 3.3 in Cen-
tral Africa, and 0.2 in southeast/east Asia [31]. The inci-
dence rate per 100,000 Israeli travellers was 24 in the
Indian subcontinent between 1995 and 1999 (where the oral
Ty21a vaccine was used) but fell to 14 between 2000 and
2003 (where the parenteral Vi polysaccharide vaccine used)
[32]. Asecond U.S. study between 1999 and 2006 revealed a
rate of 8.9 cases per 100,000 travellers returning from
India, ranging from 5.5 cases in 1999 to 12.2 cases in 2003
[33].

The data on hepatitis B acquired by travellers and ex-
patriates is conflicting. This may be partly because the risk
of infection is very much influenced by the traveller’s
behaviour abroad and also by the study method used for
disease detection; official disease surveillance systems
often detect symptomatic cases only but seroconversion
studies detect both symptomatic and asymptomatic in-
fections. Serological surveys detected higher rates of 10.5%
and 5.5% seroconversion against hepatitis B virus among
French volunteers leaving France in 1979 and 1980 and
working in Africa for an average of 25.2 months [25], and
North American missionaries deployed in various regions,
78% of whom were in Africa for an average of 7.3 years
between 1967 and 1984, respectively [34]. These figures
correspond to 417 and 63 per 100,000 person months,
respectively. In contrast, a Dutch group (using official sur-
veillance data) identified 27 cases of hepatitis B contracted
while travelling to endemic countries between 1992 and
2003, yielding a low incidence rate of 4.5 per 100,000
travellers [35]. Given that more than half of the 27 cases
were immigrants from hepatitis B-endemic countries, they
concluded that hepatitis B vaccination was unnecessary for
Dutch short-term travellers. A Danish study focused on

infections acquired by Danes in non-Western countries from
2000 to 2010, and estimated the overall incidence rate to
be 10.2 per 100,000 person months [36]. It also demon-
strated that, contrary to general opinion, rates of newly
acquired hepatitis B infection did not increase with longer
stays.

The incidence of cholera is low but greatly influenced by
outbreaks. The incidence in U.S. Embassy employees in
Peru between 1991 and 1993 during an outbreak reached 44
cases per 100,000 person months [37]. A study by Witt-
linger, Steffen and colleagues showed that during 1991, the
cholera incidence rate was 0.2 per 100,000 European and
North American travellers but was 13.0 in Japanese trav-
ellers returning from Indonesia, mainly Bali [38]. The
increased rate in Japanese travellers was attributed to the
more intensive surveillance conducted in Japan rather than
to a true higher incidence.

An initial study on meningococcal disease by Koch and
Steffen between 1986 and 1989 showed that the incidence
rate among 100,000 travellers to developing countries was
<0.1 overall, but rose to 200 cases in pilgrims to Mecca
[39]. A study of Hajj pilgrims in 2000 reported incidence
rates of 41 and 21 per 100,000 in British and French trav-
ellers, respectively, due to serogroup W135 [6]. The inci-
dence rates of meningococcal disease are very much
influenced by outbreaks, and those who have close contract
with the local population are at higher risk. Residence in
dormitories, military institutions and refugee camps as well
as attendance at sporting events are regarded to be
particularly high risk factors.

With 11 U.S. residents reported to have been infected
with Japanese encephalitis while in Asia between 1981 and
1992, the incidence rate in U.S. travellers to Asia was
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calculated as <0.1 per million person months [40]. A more
recent study of 55 cases between 1973 and 2008 showed the
risk was <1 per million travellers to endemic countries [41].
However, higher incidence rates have been reported in
Finnish and Swedish travellers to Thailand, i.e., 1 per
257,000 and 400,000, respectively [41]. This study also
suggests that longer stays, rural travel, residence on or near
a farm, or in unscreened accommodation, trekking or other
outdoor activities increased the risk of infection in
travellers.

Yellow fever incidence rates among travellers are diffi-
cult to determine, probably due to variations in the
ecological determinants of virus transmission. Based on the
risk in indigenous populations, crude estimates of the risk
to travellers were made, such that if 100,000 unvaccinated
travellers stayed for 2 weeks during the peak transmission
season in West Africa, 50 would become ill and 10 would
die, while in South America, 5 would become ill and one
would die [42]. Between 1970 and 2009, 9 cases of yellow
fever were reported in unvaccinated travellers from the
U.S. and Europe to West Africa (5 cases) or South America (4
cases), and 8 of the 9 cases were fatal [42].

Rabies infection among travellers is very rare with an
estimated incidence of <1 case per million travellers. A
recent survey of travel-related rabies infection identified
42 cases in travellers returning to Europe, the U.S., and
Japan between 1990 and 2010, with cases infected in India
(n = 6), the Philippines (n = 6), Mexico (n = 5), Morocco
(n = 3), and Algeria (n = 3) [43]. Among the 39 cases for
whom an animal exposure was known, 37 (95%) had contact
with a dog, and of the remaining 2 cases, one had contact
with a fox in Ukraine and the other with a bat in Kenya.
Although no cases were reported in travellers to Bali, the
increasing number of rabies cases in locals remains a
serious concern for the large number of travellers visiting
there [44].

The incidence rate of tick-borne encephalitis in travel-
lers is difficult to estimate due to the variation in season of
travel (the risk period for infection ranges from April to
November), the environment visited (the risk is high in
forested areas), and the behaviour of travellers. Based on
epidemiological data from Austria, the incidence rate was
estimated to be 10 per 100,000 person months in non-
immune travellers to a highly endemic province, e.g., Sty-
ria, southern Austria [45]. Between 2000 and 2009, 5 cases
were reported among U.S. travellers to Europe and Asia,
one of which was in a traveller to China (Tianjin Province),
but incidence rates were not reported in the study [46].

Disease impact

Although most cases of hepatitis A resolve without signifi-
cant sequelae, some 10% have prolonged elevation of serum
aminotransferase levels, sometimes persisting for up to 6
months [47]. Patients with hepatitis A are often incapaci-
tated for a lengthy period, with the average time off work
being one month [24]. Of greater concern is the increased
mortality associated with advancing age. During an urban
epidemic in the U.S., 5.7% of hospitalised patients aged
>40 died [48], and in a British study, up to 12.8% of cases
aged >70 were fatal [49].

The case-fatality rate of typhoid fever is reported to
be > 10% if left untreated [31]. With the initiation of early
and appropriate antimicrobial therapy, the case fatality rate
in travellers can be as low as 0.3% [3]; however, 10—15% may
develop severe illness including intestinal bleeding/perfo-
ration, disseminated intravascular coagulation, encephali-
tis/meningitis, and severe pneumonia [50]. Emergent
multidrug-resistant Salmonella typhi strains, i.e., those
resistant to chloramphenicol, ampicillin, and sulfamethox-
azole/trimethoprim, and strains with reduced susceptibility
to fluoroquinolone drugs, which are frequently found in the
Indian subcontinent and southeast Asia, are making curative
treatment more difficult [51]. Data obtained in the U.S. be-
tween 1999 and 2006 showed that 85% of patients infected
with multidrug-resistant S. typhi and 94% of those infected
with nalidixic acid-resistant S. typhi had travelled to the
Indian subcontinent, while 44% of those infected with sus-
ceptible strains had visited the region [33].

Hepatitis B may develop into fulminant hepatitis, and,
even with current treatment, around half of these cases
will be fatal. In a Japanese study of 890 cases of acute
hepatitis B between 2007 and 2008, 53 (6.0%) developed
fulminant hepatitis and 36 (4.0% of the total, 68% of the 53
cases) died [52]. Five to 10% of adult cases of acute hepa-
titis B will follow a chronic course [53], and this is more
likely to occur with genotypes A and D which are less
frequent in Japan. Between 3% and 23% of cases due to
genotype A were reported to progress to chronic disease
[53]. Genotype A used to be rare in Japan but has recently
increased in newly infected cases; accounting for 52% of
acute hepatitis B cases acquired in Japan in 2008 [54].

The case-fatality rate of cholera can be as high as
20—50% if untreated or poorly treated in epidemic settings,
but with proper rehydration therapy, the rate can be as low
as <1% [55].

Meningococcal meningitis has a case fatality rate of
5—10% even with appropriate antimicrobial treatment [56],
and up to 40% once septicaemia develops [57]. The case-
fatality rates in the U.S. between 1994 and 2002 were re-
ported to be 21% and 11% in outbreak-associated and spo-
radic cases, respectively [58]. Furthermore, 11-19% of
individuals who survive can suffer long-term neurological
sequelae or disability [57].

Japanese encephalitis has a 30—40% case fatality rate
and up to 50% of the children that survive have permanent
neuropsychiatric impairment [20]. These children develop
motor paresis, spasticity, movement disorders, chronic
seizures, and developmental delay [22]. Fifty five cases of
travel-related Japanese encephalitis were identified in
citizens between 1973 and 2008, and of those, 10 (18%) died
and 24 (44%) had mild-to-severe sequelae [41].

Case-fatality rates of yellow fever are reported to be
between 20 and 50% among local populations in disease
endemic areas, and according to recent data obtained be-
tween 2008 and 2009 in Brazil, there were 10 deaths among
29 cases, yielding a 34% case-fatality rate [59]. Case-
fatality rates among travellers are difficult to ascertain
with the low number of cases identified. As described
above, 8 (89%) deaths occurred in 9 cases of travel-related
infections [42]. This rate could of course be overestimated,
due to a significant number of undiagnosed cases, where
milder forms of the illness occur, or where medical
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personnel are unfamiliar with the symptoms. Nevertheless,
the case fatality rate associated with yellow fever should
be assumed to be high as there is no specific antiviral drug
available to treat the infection.

There have been 5 cases worldwide known to have
recovered from clinical rabies until 2004, all of whom had
received either pre- or post-exposure vaccination previ-
ously [60]. In the U.S. a 15-year-old unvaccinated female
developed rabies after a bat bite and eventually recovered
after a drug-induced coma and ribavirin. This was the first
documented case of recovery from rabies without pre- or
post-exposure vaccination [60]. Therapeutic coma also
appeared successful in an 8-year-old previously unvacci-
nated girl in California in 2011 who became ill after contact
with cats at her school [61]. Recovery from rabies without
therapeutic coma has also been reported in a 17-year-old
female in 2009 (presumptive abortive rabies) [62]. At pre-
sent, the effectiveness of treatment with therapeutic coma
has not been confirmed worldwide and rabies should
continue to be regarded as a fatal disease.

With the European- and Siberian-subtype tick-borne
encephalitis, the case-fatality rate is 0.5—-2%, but up to
31-58% of cases may suffer permanent central nervous
system sequelae [63,64]. lllness due to the Far Eastern-
subtype may lead to a 20% case-fatality, with neurological
sequelae developing in 30—80% of children who survive. In
2001, a Japanese traveller who visited his daughter living in
Austria died of this infection [65].

Vaccine efficacy

Hepatitis A vaccines confer >95% seroprotection in adults
and children [47]. There are some anecdotal reports of
clinical hepatitis A despite previous vaccination but
immunisation was incomplete in most cases. The latest
case report, in which the traveller left for Africa 11 days
after receiving a single dose of Havrix 1440, may be
explained by failure to seroconvert due to the short interval
between vaccination and exposure [66]. Seroconversion
rates of 79% at day 13 and 100% at day 19 have been shown
after one dose of Havrix 1440 [67], with similar findings
obtained with other Western vaccines. Thus, the CDC notes
“one dose of single-antigen hepatitis A vaccine adminis-
tered at any time before departure provides adequate
protection for most healthy individuals” [68]. Hepatitis A
immunisation may prove cost effective for the traveller
since in immunocompetent individuals, a booster dose of
hepatitis A may be unnecessary for life-long protection
after a full primary course [69].

The immunogenicity of hepatitis B vaccine has been
shown to be >90%, sometimes up to >95%. A recent study
on Japanese nursing school students showed a 97.8% sero-
protection (>10 mlU/mL) rate 10 or 17 weeks after the last
dose of the 3-dose primary immunisation series [70].
Another study on Canadian children aged 8—10 years
showed 98.9% seroprotection 28—60 days after the 3rd dose
[71]. According to the European Consensus Group on Hep-
atitis B Immunity, there are no data to suggest the need for
a booster dose in immunocompetent individuals [72].

Not all vaccines have been shown to be highly effective
or confer long-term immunity, particularly the

polysaccharide vaccines and orally administered vaccines.
For example, the Vi polysaccharide vaccine against typhoid
fever conferred only 77% protection at 21 months follow-up
in children vaccinated at 2—5. years of age, and this fell to
55% after 3 years [73]. The recently developed Vi poly-
saccharide conjugate vaccines may have a higher protec-
tive efficacy in terms of immunogenicity in young children
and booster responses. A field study in Vietnam showed
that a conjugate vaccine in which Vi was bound to recom-
binant Pseudomonas aeruginosa exotoxin A was 91.5% pro-
tective 27 months after the first of two injections in
children aged 2—5 years [74]. The live oral Ty21a typhoid
vaccine demonstrated a protective efficacy of 69% persist-
ing for at least 4 years in schoolchildren in Chile, when
three doses of an enteric-coated formulation were admin-
istered over a period of one week [75].

The efficacy of the WC-rBS oral cholera vaccine with two
doses is approximately 80—85% for 6 months and 51% for 36
months against Vibrio cholerae 01, but the vaccine does
not provide protection against V. cholerae 0139 [55]. The
advantage of this cholera vaccine is provision of short-term
protection against ETEC-causing diarrhoea, i.e., 67% effi-
cacy at 3 months and 21% at 12 months [55].

There are two types of meningococcal vaccine, poly-
saccharide and conjugate vaccines. Polysaccharide vaccines
are safe and highly immunogenic in older children and adults,
but the duration of protection is limited and they are poorly
immunogenic in young children (<2 years of age) [57]. The
advantages of the newer conjugate vaccines are that they are
T-cell dependent, which enables them to induce an immu-
nological memory and a booster effect, they confer long-term
protection, and can be used in children under 2 years of age
[57]. They also have the advantage of reducing nasopharyn-
geal carriage of the pathogen, and thus may be of public
health importance by decreasing human-to-human trans-
mission. In Western countries, three quadrivalent (A, C, W-
135, and Y) conjugate vaccines are commercially available.
The ACWY-CRM vaccine is reported to be comparable or su-
perior to the earlier licensed ACWY-D vaccine with a greater
proportion of individuals achieving a protective immune
response [hSBA (serum bactericidal assay using human com-
plement) titre >1:8] against the four serogroups [57]. The
ACWY-CRM proved highly immunogenic in all age groups,
including children aged 2—10 and infants > 2 months of age.

Data has recently been published on the new cell-
culture vaccine against Japanese encephalitis approved in
2009 in Europe (IC51, Ixiaro®) [21]. In subjects given two
doses of vaccine four weeks apart, the seroconversion rate
was 98% 4 weeks after the 2nd dose, compared with 95%
after 3 doses of mouse brain-derived, inactivated vaccine
given on days 0, 7, and 28, and the geometric mean neu-
tralising antibody titres were 2.3-fold higher in the IC51
group. Although seroprotection achieved by primary
immunisation with IC51 wanes over time, i.e., 83%, 58%,
48% at months 6, 12, 24, respectively, a booster dose at
month 11 and/or month 23 in individuals with neutralising
antibody titres below the detection limit led to 100%
seroprotection. Moreover, a single dose of IC51 could
potentially boost immunity in individuals primed with the
mouse brain-derived vaccine [76].

The protective efficacy of the tick-borne encephalitis
vaccine was estimated to be between 95.6% and 100% as
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