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Prescription of antiviral drugs for children with influenza in Japan :
a study based on health insurance claims data

Eri Maeda and Yuko Okada

Department of Pharmacoepidemiology, Faculty of Pharmacy, Takasaki University of Health and Welfare
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OWAEREI00E L2BA). 72, FERBHN OS5 A
&, FEETEHMITHA LTz,
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BREBL

KA VINIZ VY =R DA V7 VI UFRERRE
Bt R2ITR L7

A Y7 IWVI Y HFRERN R D Fh o 720132017/2018
V=AY THY, TOEORNREED2T0% DA ¥ 7V
IUWIZEBEL TV 4 v 7V FRER R LK
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A V7NV VFREBROWEIZOVTIE, §XRTHAL ~
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3. A TII O YEIMFDERER

YA ¥ 7V 2 FETT DAERHER IO W TRSITIR
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FTRTCOY—=AVIZBWTRE LB ENTWZD
BAELEIVLT, 4 V7NV FREIRDT0%LL L
WL &SN T W7z, Iy I IR T A%
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DOETIETZ=FIENLTHY, 66~98%DNITNE X
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FEASBRAG S 72 AR T8 5008 1 4 EOL S

Rl B1LITINIHI-—ILDEEEE

A ITNWIIFI—UBRADES (N)

1VIVIVY BEH 5 Z @%ﬁ%o
V=2 N N} N, 2

EUTER)  0~18RE 1~280R8 238K 3~IRRE A~SRURE S~6RURE 0~TRERE THERED

2010/2011 99,074 50,850 48,224 105.4 14,502
2011/2012 124,419 63,927 60,492 105.7 18,183
2012/2013 161,509 81,922 179,587 102.9 23,053
2013/2014 253,212 130,216 122,996  105.9 36,433
2014/2015 266,043 136,787 129,256  105.8 37,355
2015/2016 358,314 184,102 174,212 105.7 51,252
2016/2017 431,691 221,789 209,902  105.7 60, 236
2017/2018 496,988 255,279 241,709  105.6 68, 215
2018/2019 580,344 297,760 282,584  105.4 78, 805

14, 551 14,222 14,186 13,802 13,693 14,118 3.4£2.0
17,911 18,059 17,777 17,737 17,306 17,446 3.4+2.0
23,152 22,990 22,790 22,820 22,613 22,079 3.4+2.0
36,293 36,457 36,142 35,972 36,160 35,755 3.4+2.0
38,272 38,212 38,348 38,009 37,841 38, 006 3.5%2.0
50,202 51,480 51,161 51,742 51,275 51,202 3.5+2.0
61,476 60,598 62,097 61,899 62,918 62,467 3.5+2.0
70,304 71,444 70,329 71,877 71,683 173,136 3.5£2.0
80,515 83,422 84,557 83,321 84,961 84,763 3.5+2.0
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A % 5 7
2010/2011 99,074 21,666 2 11,59 10,121 113.9 105.4
2011/2012 124,419 33,407 21 17,537 15,870 110.5 105.7
2012/2013 161,500 29,334 18 15,42 13,908  110.9 102.9
2013/2014 253,212 54,110 21 28,433 25,67 110.7 105.9
2014/2015 266,043 50,950 19 26,68 24,267 110.0 105.8
2015/2016 358,314 85,801 24 45,355 40,406 1121 105.7
2016/2017 131,691 91,358 21 4,691 43,667 109.2 105.7
2017/2018 496,988 133,980 21 70,292 63,688 1104 105. 6
2018/2019 580,344 135,817 2 0,96 64,851  109.4 105.4

R BALITNILHS - DA > TIVI L HFEAN R

(%" Ox % EJLIZ2018EIHERERIE)

SZFIEN

S22 (PafR) TS (PaAR)
A A % AR % AE % AER % AEK %
2010/2011 21,666 1,470 6.8 16,018  73.9 149 0.7 1,432 6.6 - -
2011/2012 33,407 1,962 5.9 23,879 715 342 1.0 2,837 8.5 - -
2012/2013 29,334 1,620 55 21,302 726 334 1.1 2,243 7.6 - -
2013/2014 54,110 3,756 6.9 38409 7.0 822 1.5 5119 9.5 - -
2014/2015 50, 950 2,512 4.9 37,057  T2.7 674 1.3 4,281 8.4 - -
2015/2016 85, 801 5,240 6.1 63,240  T73.7 1,262 1.5 8,386 9.8 - -
2016/2017 91,358 3,932 43 69,175  T75.7 1,031 1.1 7,888 8.6 - -
2017/2018 133,980 6,500 4.9 101,748 75.9 1,446 1.1 12,344 9.2 297 0.2 *
2018/2019 135,817 2,827 2.1 95,307  70.2 1,448 1.1 7,115 5.2 17416 12.8
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Thiotepa-induced cutaneous toxicity in a pediatric patient with medulloblastoma
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WCiE TEERMESEOREREERD SbNE I E0H 5

I

DT, FFRNEANOERANE G AL ORI - R E 72
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thiotepatx 5- H 2~ & S P 5- #2245 ] £ TId, [6I[H &
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JEERTE, sulfamethoxazole trimethoprim Ik % 47 -
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GSTA1, GSTP1% MHE & 7213358 3 2 A o b X 7
Mol HEFTIGEAIRIRO Y v 7 =%V, B
O & & ACHEIIR I 2 AR L, BRI IS H
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grade 3). ZOMOFRALO K FFITIEEE 2 <, HEBRKEIR
Rk 22 LK 2 IZ 3RO SN h o Tz, BhD
HHFICRE L CAREHEEs AL TWD I &, thiote-
pa® —{ITT 2@ L CHRE X A, BN RER TRE

_25_



HA/NEERRIEAE ML 34BN 175 (20214)

BELZET S AL THE SN TV &9,
thiotepalZ & %toxic erythema of chemotherapy & # Wi
L7z, BIEAMIHEATE S, MEHEEICT LY 2T A
V7R YENLNT AL VERERA, WIS L Ty =)L
Frkite 5- %17 - 72. dayl ~ 10 TR Ek 2 0 = —#ili% A
FEFN EDH L, daylSiCAEE 2R L, REEIRD &
bl E xR 72 day20 (thiotepak 5-# »27H H)
WATFIEE L 7B el B b L. F 7, B X
DRI ITHBEME 2D, day80dBRelFIZIETH R
L7

zZ B

Thiotepatd EI T19584E 2> S T S LT 7243, JEEE
OBLE R IRV 20094FE (I SR GE IR & 2 ), 20194E
WZEINTHARRE 72 723K Th 5. M TIE19804:4K
POBRELERE LTHYSORTEY, £ dthiote-
pall & % B EDOMEHH 2™, KEED KNI,
I 7 ) Vi %8 L CthiotepaZsHiit S, =2 U F
PRAZ W ERAL R I A8 AL S B AL C i thiotepads Rl
L, BIETHEZZ5NTWASY. BRI 6T
B2 b Rk LR b o B & R bl st
DI RZRD B,

Rosman® (&, HC& MM EZEOFALE & LT
thiotepa?d™#-5- E L7238 A D/ IR % R A 5 1A Be
L7z h, afICrEEA, A, IRTEbLNIE
P FRTbAE, KLBE, AR HEEZR & DR E 2 RO 72
TEEWMELEY. ThS0BFIIEEEED TRHE
ELT, BToZeafrbiTwiz: [thiotepatk b-H
DREE~ORERIEA L] [7— 7 O 1 0%k
[ thiotepa¥x G- BH 46 2 & fix #& 4% 5-#% T 36/¢ ] 1% £ Tl
15~304; [ & A #1H4ME . Thiotepafk 5-BA#E A & Fz
8B ESE £ COTFHMIMIZ65H, HiEE ToFEY
320 CTH o7, Tz, ENTIT b 7z/hREERTE
JEH B A xR & L7251 RRBR T, thiotepatk 5%
129BH8BIIZCTCAE grade 13 721320 % JE i % o
22 EDHMEINTVE. ThoDBHE G 7 ERESBL
FBiD72%, thiotepatx 5-H1x [HEDOZEL &+ V7 &
TOHER] [HE~O T — 70 15[ | A4 7hbhT
AVAIEN

AAEFITIE, 20 H Othiotepatk 5-3H #1213 ik
PRMBLL, 6HZRIZHEEMZAD TS Y, Rosmanb D
HE—HTEEBTH o, —TT, WA EEDH
MRENZIFEORMEREPHHEL, T4 FOGH
WBE T o 2 IR MAIY T H o 72, AER] T ld thiote-
paft 5 d ¥y 7 —HIk1IHIE LTHBY, EiloH
MM R Rosman b D5 IR, B E~ND
WRPA T THoloEZON. X512, thiotepa
BeGbA) VHEUWIE 2 ) — 2% BA LIRS D
THY, thiotepatk G- 43 H FAH M O T % FHE L T

7. SNOOERIZE Y B DNAMEE 2 B EREE & &
), thiotepaZ FAZTFDOEEZ I LTET, &
JEEEESEEL L2 EZ N BhoEFH LY
LAY, HEEWIC & 2B 2B, S, A
B L7, thiotepall XA EHRED Y A7 H XD
< %5728, thiotepafx G-I HIZH MO > ¥ 77—,
B OO O Z U TR R % K3 2 kK34
HEEZD.

ThiotepaldCYP2B6, CYP3A4iZ X it s, o
4 Glutathione S-transferase (GST) 2& 0 7V % 5%
VHREAEESZUAEM LI NS, GSTO—HHLATH L
GSTP-PI C341T#% & D% Tldthiotepa® 27 V) 75 ¥ A
PMET L, thiotepall X 2 FITEADIR S N5 2 & H3k
HENTWBY, GSTP-PI C341T® Allelesfi FE 13 Afri-
can AmericanC5%, CaucasianT9% T» 1), HAR 7 1
) ¥ Y NTOMBEIZES % i (&7 # P CTl3agERE©
&7 dro 72 ARIEHITIXGSTP-PI C341T O A4 13
ATETVRWD, FHEENEENL ZEREIC
GSTP-PI CHITHBHBRL T L2 2L THI L
ET& Lo, LB X HIiZ, ENOBIHRETIE
BB E A [N O L & 4 VR E TR L
W TH o 72h%, &BIGradel /20 FREEIZE & F 5
TWwiz., —JT, HCld [thiotepatk 5-BlIA D & e
P LA T 36ME M T TIX15~304 M o A2 1H4A ] &
2 5 s 2 4 2 U LT T b A TRIKR O g [ %
ROTWz, 202 &id, AFEANRFEEICES LT
WA D ZEZ 5N 5b. 51% AN L thiotepall £ 5
BREREEIZOWTOMMENER L EZ 5.

Thiotepa® [ 3 F 38 i IR A 3035 T O Bz J§ B 55 1203
LHALINAE, HARLKRETRELREZRDOTVD (R
1). KREOEFIE N IRA X TdH % Prescribing infor-
mation' T3 [thiotepa & X Y 13 528 %58 L CTHEM:
ENBIENDHY, HKE5BASKH T T3P %L L H1H2
BHABREFFZ Ty —%47H 2 L] LEWEINTHDY,
FIEREE & P IRATEARINCTH B, —) T, HADRA L
T EREEIHEDLZ VEITEH TH 5 2 L IZi#k s
NTWBEY, FHEEOMEICOVWTIERBRIh TV
W F 72, EINSITAHRERT, R BEEEIT R0z o
HDZELY AN ETOER] [RE~NOT— 7D
FEGEE | ORPENFTT DR TR DRSS NTwi
oz, XDREI RS ENTVWA A Yy Ea—
74— 2% T, FEIERICE LR & gk
O [/ABIZBIT 5 Y ¥ 4 @& HEERI00 mgd
B [ 922 oW T ([https://ds-pharma.jp/product/re-
thio/] i) | LRI NTBY, KEREIIHTLE
MY DAY B 2 EARENT Wz, Z OB & il
AU, STl thiotepads G- 12 Bz i Rk 5K % fUE
LTWbIZLRMBILDIRETHSL. LL, — W
WZIRRE, ARG F 37 PR PR 58 5t D B AR 70 TR T

_26_



ThiotepalZ & % B2 Bt sE % 72 7=/NEREZFIE O 141

®1 HAEKETCOEZAEERANTLEOATDEWN

Thiotepa® B EEE ICXI T % Bt

BEHBMEORBEENHOOND I ENHDEDT, FITNE~NORFIREHIE

BA (EEAEERGE) !

KEORE - RIBEIIRERIBOEREZTS Z &,

Thiotepa & RHIEWIERE£BL THHENDE Z LN DH 5.

HKE (Prescribing information) ™

Thiotepaix 5#%48H £ TIRIA L EHIA2EAARELE Y v 7T —%21T5 2 &,
Thiotepaix 5#&48HE CIEFL v ¥ v /M z 1H2ESIEL, BhhiKEZERT 5 L.
BARY Ry —VaMTBIL,

TH LR LE» SRVEHR R EZHR S 2 LS.
N T Dthiotepa® @ IE & 58 b5 272912, 45, &
A SCE NI B EAO BRI 23t i BRi s b 2 &
WEIND.

B O

BLOREH LT L/NEONE, RIS X 2 HE
ZIREREDN SFNEE L3, thiotepall & % 52§
BEED ) 27 AL YIS 5% &% 2 57z, Thiotepafk
YRR O Y v 7 =i, BLooMEROHEEY L
THRMRM 2 T 2 0 RWAREELEEZER 5. AFHTIE
thiotepall & % B2 J§ B A D BARM 23 R 12D W T o
BWESA T TH Y, SR LHEOYURT VL EINS.

AR

FERNEIZE L, FRST RS FZANIE 2\,
ZEME

PrNIEE GO - Bk, 7— & OWME, 57 zfrv,
AR AER L, IR O it AR 2 47 o 72,

HEF B I KIS O BARHE S & LT - fER 2 1TV,
HELAMPNE D B BRI B 2B BS- L, RER O
IR E AT 0 72,

MEAM, SUREUL, HEREA, ARG, Sk, JERK
W, FHEFH— I DOESES L O, BRHICHERL, AR
BRI DR AR 2 AT - 72

X ®

1) KRHARELEIE )5 A A BiHEHE100 mg. R4S,
[https://ds-pharma.jp/product/rethio/attachment/ten-
puhtml (accessed 2020-02-20) ]

2) VLALEHET, SRHMLT, RESEM T, WERAME T, RA
D= TATARGROREEEEZ T 55 T7T~v=a
T IVOLER. H/NRIAS A25E 2020; 4: 375.

3) Patient medication. Thiotepa. St. Jude Children’s Re-
search Hospital. The information in this material is
used by kind permission of St. Jude Children’s Re-
search Hospital. [https://www.stjude.org/treatment/

4)

9)

10)

11)

_27_

patient-resources/caregiver-resources/medicines/a-z-
list-of-medicines/thiotepa.html (accessed 2020-02-20) ]
Van Schandevyl G, Bauters T. Thiotepa-induced cuta-
neous toxicity in pediatric patients: Case report and
implementation of preventive care guidelines. ] Oncol
Pharm Pract 2019; 25: 689-693.

Yamasaki K, Okada K, Soejima T, et al. Strategy
to minimize radiation burden in infants and high-
risk medulloblastoma using intrathecal methotrex-
ate and high-dose chemotherapy: A prospective
registry study in Japan. Pediatr Blood Cancer 2020;
67(1): e28012.

A ERGIGHHFERE v5.0H AFERJCOGH. (CTCAE
v5.0 - JCOG)
[https://ctep.cancer.gov/protocolDevelopment/elec-
tronic_applications/ctc.htm#ctc_50 (accessed 2020-02-
20)]

Choate EA, Sarantopoulos GP, Worswick SD, et al.
Thiotepa hyperpigmentation preceding epidermal ne-
crosis: malignant intertrigo misdiagnosed as Ste-
vens-Johnson syndrome-toxic epidermal necrolysis
overlap. Dermatol Online ] 2020; 26: 13030.

Even-Or E, Altman Kohl S, Zaidman I, et al. Skin toxic-
ity following treosulfan-thiotepa-fludarabine-based con-
ditioning regimen in non-malignant pediatric patients
undergoing hematopoietic stem cell transplantation.
Pediatr Transplant 2020; 24: €13626.

Horn TD, Beveridge RA, Egorin M], et al. Observa-
tions and proposed mechanism of N,N'N'-triethyleneth-
iophosphoramide (thiotepa) -induced hyperpigmenta-
tion. Arch Dermatol 1989; 125: 524-527.

Rosman IS, Lloyd BM, Hayashi R], et al. Cutaneous ef-
fects of thiotepa in pediatric patients receiving high-
dose chemotherapy with autologous stem cell trans-
plantation. ] Am Acad Dermatol 2008; 58: 575-578.
KHARELBIE ANRIZBIT S 3 A4 4 ® 5w
100mg® Kz J§ B %12 > v T ([https://ds-pharma.jp/



HA/NEERRIEAE ML 34BN 175 (20214)

12)

13)

product/rethio/ (accessed 2020-02-20)1)

Ekhart C, Doodeman VD, Rodenhuis S, et al. Polymor-
phisms of drug-metabolizing enzymes (GST, CYP2B6
and CYP3A) affect the pharmacokinetics of thiotepa
and tepa. Br J Clin Pharmacol 2009; 67: 50-60.

Watson MA, Stewart RK, Smith GB, et al. Human glu-
tathione S-transferase P1 polymorphisms: relationship

to lung tissue enzyme activity and population frequen-

cy distribution. Carcinogenesis 1998; 19: 275-280.
14) ADIENNE SA. TEPADINA. https://www.accessdata.
fda.gov/drugsatfda_docs/label/2017/208264s0001bl.pdf
15) KHARMELBEIE U A F SHEHERI0 mg. 1 v %
Ea—7%—A.
[https://ds-pharma.jp/product/rethio/attachment/in-
terv.html (accessed 2020-02-20) ]

_28_



R &
/N2 [ 0 DL e e A i A

HA/NEERRIE B SR 3B 175 (20214F)

BIRICBU 29,4 P AT T A VA

J&GE TP ﬂT%V?W%EW@ﬁiﬁ&ﬁ@ﬁ@ﬁﬁ

R OREETY,

SRR, R T

HEH BT

1) o5 ARNEATBGE N R BN SEH e b R R 1P > & — 38R
2) HJTARNATBOE N KB SR BEbAs KIRIEIBR AT AL > 4 — 3R )5

Examination of the safety and efficacy of letermovir for the prevention of cytomegalovirus
infection in children with allogeneic hematopoietic stem cell transplantation

Keiko Komori”, Kanako lino", Akihiro Asahara” and Keiko Fujita®

1) Department of Pharmacy, Osaka Prefectural Hospital Organization Osaka Women’s and Children’s Hospital

2) Department of Pharmacy, Osaka Prefectural Hospital Organization Osaka International Cancer Institute

E£5
KEEET- Bt > & — C /N [ afi il R R AL 1 o
A bxAETAL VA (CMV) BEREFHICLTLVEE
)V (LET) %M L 7-15680 o REIfER & A B AR % 34
L 7. LET#¢ 5 &= 13120 mgn36l T 1k F10 kg i,
240 mg739% T 1K E10 kghh 50 kg i, 480 mgA3Hl
THRES) kgbh L TH - 72, BHiZ12H TOLETA %
13120 mg T3 1261, 240 mgTIZIB) H 76, 480 mg
TIX3BIF3FNICMVIES: & FBD e o 72, BITERIE R
RV AL 9 5 BEENHI S5 0 72 3 M B 55 o0 I e 23 R 3k 72 o 7
A%, Grade3ll Lo Z Do RIERIZED 572, M
HAEHZLETRRRIRICBIF A7 70 4 A (Tac) I
RS RO (C/Dt) oZfbE Hv, LETWIR
DHZREAMH L 7276012 B 52C/Dit 0 ZE AL IZ P
+1376% TdH > 72. LETHIRFIZHERIELZEHF T
MEAENCER L Taco ML ETH 5.

XF—TJ—R:¥ruaysA, HEUHELEH

o1

[+ e 535 1 B L R R (P 0 SR BIARILIR B L2 > B
720, A4 F AT AL VA (CMV) s L O'CMV
BAHED ) A 7 3, EHGREOEALFH VLTS
MashTwa?., KFTELFVEEL (LET) 28
20184372 [l sl A A 12 B 1T 5 CMV &
YR D FEAE PN | O EISIE THRA SN2, LA Lad 5,
LETOA Y% ¥a—7 4+ —AIZRBARET L 0HKGED
kIR, SHINE L~ RERIE % <, AR

I

REWR, BB, 2R, YRFINESITHT LE4E
WBLIOEHEIHE ISR TwAEnE EhTwaY,
I FET/ANRICLET 2 #5 L 2 5E Bl 134 7%
SEBIERIFEME T E ARV, Bty —12B
VF % /I Y2 T) A 3 15 L 8 A 1 O CMUV I G4 > Bl 126
T AHLETORIEM, EMMHEIEN, #aetB LR
HIZOoWT, BHHNICHEZIT > 72O THET 5.

G E
1. REHR /TR

20184E5 H # 5202046 H O FAAIMIC, Kt ¥ —1C
BwT Iﬁlﬁiﬁﬁnﬁ’%ﬁ’:ﬂiﬂ@%*ﬁfﬁ CLETH % 5-Fah S 7z
16 AT ORGP 2 MR E L, S¥itikz v TR
WZRRA L 7=

2. FHMEAE
2- 1.9;ﬁﬂim€ H
GUekE D BETRRETL LT, W, Film, 3R,

ﬁ‘ﬁ RIFEEMIRE, FE, BRSHE, BATH OCMVBLE,
MR AL, CMVIESAE Y A 7 4030, BRI EE#HE LT,
BRI A (M2t s, Mg b ma), LETH#
b, LETHS5-WIMH, BHi%48:H £ TO M OCMVIgkL:
A, LETH:5- W R H I U 7 5z 30050 & Piemw
WALz AWEOEEFMEE NI BT 5
LETO %4, BlRBEHliE H 1Z/hRI2 B 5LETO
HRMEL L O EAER & L.
224 AV FEAM
2-2-1&I1ERA

EIVE F Mt 12 Common Terminology Cancer Adverse

_29_



HA/NEERRIEAE ML 34BN 175 (20214)

Events (CTCAE) ver50% H \», LETHE H ¥ b o
Grade3lh L i s, e abEsds HEEE,
REFEE, ERREREEOHA A BRI L VIREL /2
2-2-2F M EER

LETIZCYP3ADO M ENEH 24 5 72, LETHAH
BBIUFr 70y LA (Tac) HEHH»SPRNDLET
DTacO M HEEZ A L, Tach Mg & Kb/
I (C/D : Taclfit # i & (ng/mL) /Tac¥ 5 # (mg/
kg)) OEALEHFAEL 7.
2-345 B PEEH

LETO AL, LETO/MHIBMAZI0H £ TE2 H
HLENTVE*Y OTBAKI2HETOCMV & % A0
TlolzboOx A&k L7z LETO ST E R
[ ERER ¥ 2B\ TBRI%2430, BHE%48EOCMV g
WOWTHRH SR T W5 720 BHL%24H L 48 T D
CMVEZIZ DWW T b EFli L 72, 22 BCMVIEGIZCMV

PuEMAE (C10/C11:) & v, 3L E o6& % ik
ECHIWT L7z B, ARWFIE DI LAEF OCMVPLls A
AR L T2 OLETHIE SN S F THIZIM THhIL
Tz, F72, CMVIUEMAK RS+ 06 2 HE i
BEL L7z,

3. RIEBEMRTE

AT N % 0t 5 & 3 5 R R PSR B3 2 M dRet
WZHEV, KBRET B v 7 — B RE RO KR EHT
FEhE L7z K 51213). &b, Bty y—Tid/hE
O ERED e WA 2T 28, ERios 0728
AT, HHTORBEEZHTHEREELZITI &R T
BY, SRIOFGIER S 2 CTRESSPIH SN TV 5,

S
1. BEER

xR BEEE
N 15
PR (M/F) 13/2
F 8 (1-16)
& (cm) 125.8 (69-170.6)
= (kg) 26.1 (7.4-52.7)
& EE(Mm?) 0.96 (0.36-1.62)
RS MERERM ) > /SERE(HLH) 1
ISMSEBNEEBR Y A JL R RESE (CAEBY) 2
2B A MmEAML) 1
B B M ALL) 7
B BE R REREE(MDS) 1
BEFEMRENLAE(IL IORESE) 1
IR IFRE 1
1B FERE(CGD) 1
BiEn4E uCBT 8
rBMT 2
rPBSCT 5
BIERMLE LDEC/Flu/L-PAM/ETP/ATG/mPSL 7
LDEC/Flu/L-PAM/ETP 3
LDEC/Clo/DEX/L-PAM/ETP/ATG/mPSL 1
Flu/L-PAM/ETP 2
Flu/L-PAM/ETP/ATG/mPSL 2
GVHDFBh 5| Tac/sMTX/mPSL 10
Tac/sMTX/mPSL/MMF 5

e (fEPH)

uCBT : FEiMfa TG MAEA, rBMT @ Miss 5 SRR, rPBSCT LG [ AH 1% i #Ai fa
BALLDEC : low-dose =T hRI F, ¥ %5V, Flu: 7V¥S5Ey, LPAM: A V775,
ETP: = FARY F,ATG : Hik Mg ¥ @E 7 a7y » mPSL: AF V7L F=vur,
Clo: 7u77S5v¥€ >y, DEX: &% A%V, GVHD : B 4G T, Tac: ¥ 2701 A X,
MTX: AMFLFH—F, MMF: 327/ —VBET2F),

_30_



NSRS R AR A B 25 4 b A0y £ )V ARYSE T RIS 5 L 7 VE IV OREN LA RO ME

i A 0] 1] O R GRE B 1Z 1561 TR ICEH T R, R2
ICLET#H G- KPL £ CMVIE el i 2 7”97, LETH G- &I
120 mg#A33%1 T & #10 kg fili, 240 mg#s9Bl T fk &
10 kgbh 150 kg fili, 480 mg#s361 T 1k #50 kghh £ T
& o 7z. LETH K o F B SERIOBI, 345 #l6k) T,
LETHHHICHIII A B34 TH - 72, LET D4 5-F4h
Rl o ISR H  (HiPH4 —16) T, 5O
HYLfid86H (FEPH25-99) TH -7z

2. MR
2-18I7EH]

ML BE S, FERRTLIE O 32 2 B O G-CSFAE ]
D7D HW SN EETDH o 72, LETBIUAET# 0 BIVEH IS
DWTIE, BIALEFLITIXCTCAE ver5.0MGrade3 L
o, B, FERREREE, B E I
A h o 72, LETIEG O A DFEFE4ABI T, BEEfED
EALZBD Do 72,

223 HAEH

HGIEBISBEI O 9 HABNILETH:G#] 2> 5 LET N R 3E
F 723 NIRIED SIEHFINOLETE DD - 72720, HEAE
M oEm 2 L <, LETHBROFIR 2281 L %5 -

7RG H D HAB] & NARSE D A7 T YA A O 34
#4To7:. LETHMGRIH B X O TaciEs 5 & NI~ D%
HHEOC/DItDOZE L% 1B X OR3WZ/RT. LETHH
day7i2 817 5C/DIt @ %1bix, LETES Al &M 04
BZ T +778%, LETHIRIE D AEH O7HIZ - +
1376 % Td - 7z. LETWIRIE D A s 0361 1% Tacii H
WEOEBHIFKE L, BETach by 7 a ARy »
(CyA) IZEETAHZ & TRELZIMPEEIG SN,
TaclliL /i B 050 % LA 1 O ZAL A3 - 72361 D R ML EREL,
M35 7 V7 I = Ul M7 ) 7 MMEOEEE 2 h o 72,

3. BxhEEHE

BAiA128 TOCMVIEGIRIS, &Yed b 260, F&Ye
2 L1260, HIEARELBIT0% AR TH - 72, CMVIE
B ) L BW S N2001ELET2 L, #3270 b
Vi S, CMVEETE (141 13H %, 161 : 15
O#) kol Bl#BIZHETORG ZEHLETO AR
M 12120 mgT 1E36 H260, 240 mgT (X9%1 FR7HI,
480 mg TIE3BIH3BIZE R Td - 7. BAiLI2HETD
CMVI&He 72 L1261 O BAl #2438 T OCMV G IR Pl i,
BHed 016, &G U8B, RIS X 25836 T

®2 LETHRSRKR & CMVEEIER

B HERT D CMVHLIE P14 2
+
B 1% 12
CMVRRFIE Y X 7 7248 =mYURY 14
hy Ry 1
LETREsAHs D &R 5T 6
sEH 9
LET &R Z 1t EE O A 4
5T —5EE 2
FEH D A 7
SEA— RS 2
LETH® 5 E 120mg 3
240mg 9
480mg 3
LETix 5 8 (H) 86(25-99)
BE®I2ZBTOCMVERE  B/8E/HIETBE 2/12/1
BRE®24BTOCMVERE  B/&E/HETBE 3/8/4
BE%4SBTOCMVERE  B/E/HETBE 0/8/7

LET: L7 IVEXE N, CMV : ¥4 b X AFas 4 )V A

_31_



HA/NEERRIEAE ML 34BN 175 (20214)

C/DIt LETESHAI D &
2500
2000
1500 - 'L‘%%ﬂ
LiF5I2
1000 LiE43
- S e Lit&f4
500 T :
0
LET{EHAT  LETfiMdayl LETfiMday7 TaciEs— PR
C/Di LETHARSED A (TaciF4— PAR)
2500
2000
1500 - . LA
LNAR2
1000 - -t = . -
N LAAR3
500 N L4
0
LETfEHAT  LETfiHdayl LET{ffday7 taciifi— PR
C/Di LETHWARZE D & (Tac iESH D £ %)
2500
2000
1500 O LIRS
1000 LPJIR6
...... LIAR7
500
0

LETfEMET  LET{liHdayl LETfifday7 taciE4—MAR

1 LETHFAIC & 2 Tacll iR ETack S 2D (C/DE) DERFEIZEAL
LETHIRED & (Taciifto £ F) - LWAR7IZ Tact> 5Cy AICE B # i EE% 2. LRSI Tackil
HREEOZBR & LETHHRE T TacPII~E . LIAR6IXHLHIGHEBES: 0 7280 Tacik ki

Holz. SHITBALEZARHE TOCMVEGLRIIZSH & b 7.
CMVEG 2 O TLETHR G T & ko7 %7, LETOHEG®EIZOWTIE, WEUEHDLETH

L83 AR EL0 kg i 28120 mg, A 10 kgbl 50 kg
z = 55240 mg, K50 kgbh 2380 mgTHh - 7z, EHiizAs

Glal, Bt vy — 20 B /N R i A A SR TGS L, ARER TR a7z, R e 7%
DCMV GBIk LLET %2 i L 721561 % % 4 (2 H % LHRIE % W72 OLET O $5- 812D W T OBRKRIF7E %
YEH EEMMEEH 2 A& L, LETORAEMEZ G L GRITDRITNE R 572\,

_32_



NSRS R AR A B 25 4 b A0y £ )V ARYSE T RIS 5 L 7 VE IV OREN LA RO ME

FEWTRIERIZOWTIX, BAERTLE O B2 R i t4
DOG-CSFHEH D 7D EO B AW TH > 72, L
LD O A TOEEREY LR, 2w
YEH TlZGrade3LL F 238 % 0o 72,

YA TAERNZ DO W TIXLETHIGHT % B X O Tacikg
P OHNRNOETHOC/DIbE W THES L7z, Kt
Z —TIIBAH H X Y &flTaciE gt 2 FlG L T\wiz7z
®, TacHOC/DILDOAZFA L 7z, LETHETHIO AfdiH]
FEBNZC/DIEDZEALIZ Y +778% TLETHRIE D A2

WARTHFH O A TIZC/DHOZALAHI NS 225
7z. —7, LETWIRIED AEERIZC/DIDZALASF
¥ +1376% & RED>72h%, Tach HCyAIZETH L7
BNICyAD ML EEDYE % L7272 TacldCyA L h K
ERSEMMEER 2 Z T TR DS L EZ 5.
Tacllil H 5 BE DY 5E L 70\ SIE 151 O H10 HL 14 358 o Al R
g, 28I AT Xy, WEI A7 7o F U+ R
IF V= NVTHo7:. LETIZCYPIADHEEH #H L
TacO M EEZ FASELIENRRINTVS

£33 LETEHBIOAEAS L ULETARED AMEFADTaciEE & BRRMREE

LET 57 D 45 LETPRE D A EF
Urst i |ueste[uesya[uzsra| [ Lo [ o2 | cooms | Loviea [ Leomgs | Lrose [ Leomgy
Tac LETHEEAR] 0.021  0.015 0.016 0.0178 0.0081 0.0149 0.0176 0.0127 0.0157 0.0245 0.0156
(mg/kg) LETHEMAdayl 0.018 0.012 0.011 0.0231 0.003 0.0117 0.0257 0.0122 0.0083 0.0244 0.0078
LETfERday7 0.015 0.016  0.011 0.0191 0.0056 0.0073 0.0158 0.0112 0.0022 0.0163  0.004
day7TDTacZ (L% 71% 107% 69% 107% 69% 49% 90% 88% 14% 67% 26%
C/D LETEEAR] 437.37  466.2 590.78 191.25 979.23  214.8 153.23 331.15 261.38 228.20 616.7
LETfERdayl 535.58  838.3 731.41 477.04 1082.81 1051.27 357.78 921.67 851.45 246.00 1480.21
LETEEAday7 648.38  623.7 950.63 513.33 1044.3 588.03 627.19 616.82 1178.13 374.41 2295.21
day70C/DEEALE 148% 134% 161%  268% 107%  274%  409% 186%  451% 164% 372%
RBC LETEEAaT 4.32 3.37 3.58 2.93 3.9 2.66 2.69 3.25 2.92 2.71 3.06
1006/ L) LETfEAdayl 4.88 3.17 2.97 4.78 3.57 2.96 3.08 3.31 3.53 2.55 3.28
LETfERday7 3.99 2.73 3.68 5.54 3.17 3.01 3.21 3.2 3.57 3.76 3.43
SCr LETfERR] 0.2 0.19 0.17 0.17 0.46 0.44 0.2 0.36 0.15 0.15 0.39
(mg/dL) LETEERdayl 0.12 0.19 0.16 0.2 0.44 0.51 0.19 0.28 0.15 0.14 0.35
LETfERday7 0.15 0.21 0.2 0.26 0.42 0.46 0.16 0.35 0.18 0.16 0.34
K LETEEART 4 4 4.5 3.6 4 4.4 3.5 3.1 3.4 4.2 3.9
(mmol/L) LETfEMdayl 4.8 4.2 4.8 3.7 4.2 4.6 4.4 4.3 4.9 4 4.3
LETEEAday7 4.3 4 4.9 3.4 4.3 3.7 3.7 5.3 4.3 3.6 3.8
T-BIL  LETHEFRAD 0.3 0.4 0.6 0.4 1.6 1.1 0.6 0.5 1.3 0.3 0.8
(mg/dL)  LETEEMAdayl 0.7 0.3 0.7 0.8 1.1 1.2 0.6 0.6 0.9 0.4 1
LETfERday7 0.6 0.6 1.2 0.7 0.9 0.7 0.5 0.4 0.9 0.7 0.5
AST LETEEAR] 31 20 51 7 41 51 34 32 38 137 44
(IU/L)  LET#EAdayl 31 17 66 32 20 115 16 33 48 326 21
LETfERday7 92 27 32 26 20 34 20 21 23 156 31
ALT LETEEART 17 6 43 51 37 83 28 58 127 194 49
(IU/L)  LET#EMAdayl 15 45 89 31 46 209 15 81 366 390 27
LETfERday7 38 32 34 20 44 96 24 45 100 265 27

LET : L7 WVEE), Tac: ¥27ul AR, C/D: Mk k54, RBC : RIMEE, SCr: 5z L7 F= 1k,

K < Ifiti 72 7 2 H, T-Bil - #E VIV E 1,

_33_



HA/NEERRIEAE ML 34BN 175 (20214)

B2V HH LTV ERY TV — )L & YA HAE
bE 26N 5. LETECyADEYEE WA EAEH O
MEFICBWTCLETOBEN EH L2212 D, CyA
LU OLETH 5813240 mg & ik E S hTw 57,
a7/ —VEgEZ72F 0V (LT MMF) B
TaclILETOSEMBIREICEE L RITS o2 8T
WBHEY R R T I IR T B R R
BLOEDFMETICERADDH 5. TaclilFiEEADSLET
P ThRLE, MEREICORELZIT TV LIRSS
b7, FRICHEREEZ I L T AERTIETacn &
B M rP i S & B B RERE AL ETH D
LEZ D, FlTaciEF 5 NIk~DOEERXC/DIEA
KIFIZ T 232 O TTaclil Wi BN 2 X 2 I LETH
LEEZD.

ARSI OMANEEZSGEDH Y, LETA %
SNRECORYBIRERE, AR, etk
WEBENTBELT, MiGKRBIIOWTO/MIMAL
Wiz, HHBIOATOHRENTOINS Z &L\,
T ALETHEFORNA e Fafxy Faen-g.v 705
F A MY v (HPCD) 1XEHREREED» 2 BHTERL,
EREOEMAELTIESRITIENDH LI LD, 4T
oG53/ MREOWM T 52 LRI T
%59 BB OFMIZLETH B, ARFA I M
BT BBFEHRAETH Y, EHEPRSN TS %2 h
TLETOZ M E BN EZHEREL 72D 00/NBIZBIT
LLETO 58, My REHERZ EOEYEHE <5
I PTHE RS & QYA A 72 L1200 W TH BB A
DETHB.

i

/IN YR [ A G o 5 e R AR D2 A 51 B CMIV IR i 7
B3t U, LET O & S5 380l 0 o dfi v i B2 % 052
Lahs—EDaMERE SN 5—7, LETO N
SEWAHEAEHICEBPLETH 5.

FIZSAEIR
BH7R 3 & AT I 2.

5| ATk

1) Ariza-Heredia EJ, Nesher L, Chemaly RF. Cytomegalo-
virus diseases after hematopoietic stem sell transplan-
tation: A mini-review, Cancer Lett 2014; 342: 1-8.

2) UL I AEIEBE2AOmES Y S 2 =T 4 — A
20204:9H  (559k0)

3) FLAg 3 2ME240mg A ¥ ¥ ¥ 2 — 7 4 — £20204E9
A (BT

4) Kilgore JT, Becken III B, Varga MG, et al. Use of Leter-
movir for Salvage Therapy for Resistant Cytomegalo-
virus in a Pediatreic Hematopoietic Stem Cell Trans-
plant Recipient. J Pediatric Infect Dis Soc 2020; 9: 486-
489.

5) Marin MP, Decosterd LA, Andre P, et al. Compassion-
ate Use of Letermovir in a 2-Year-Old Immunocompro-
mised Child With Resistant Cytomegalovirus Disease. ]
Pediatric Infect Dis Soc 2020; 9: 96-99.

6) Strenger V, Sperl D, Kubesch K, et al. Letermovir in
paediatric HSCT recipients. J] Antimicrob Chemother
2019; 74: 2820-2821.

_34_



The Japanese Journal of Developmental Pharmacology and Therapeutics Vol.34 No.l (2021)

[ORIGINAL]

Nonadherence to acute lymphoblastic leukemia chemotherapy
regimens in different geological and cultural contexts

Reo Tanoshima®*®, Masanobu Takeuchi', Masahiro Yoshitomi', Bruce C Carleton®,
Koji Sasaki"*, Norio Shiba"® and Shuichi Ito

1. Department of Pediatrics, Yokohama City University Hospital, Yokohama, Japan
2. YCU Center for Novel and Exploratory Clinical Trials, Yokohama City University Hospital, Yokohama, Japan
3. Division of Translational Therapeutics, Department of Pediatrics, Faculty of Medicine, University of British

Columbia, Vancouver, Canada

4. Department of Pediatrics, Yokohama City Minato Red Cross Hospital, Yokohama, Japan
5. Division of Blood Transfusion and Cell Therapy, Yokohama City University Hospital, Yokohama, Japan

Abstract

Nonadherence is a major clinical problem, with multiple causes, and can have negative medical, social, and economic

effects. We describe two adolescent patients with acute lymphoblastic leukemia who were nonadherent to their oral

maintenance regimens, and whose nonadherence could potentially cause fatal outcomes. Despite their geographical and

cultural disparity (one patient lives in Japan and the other in Canada), both patients had similar reasons for nonadherence:

insufficient understanding of the disease and its prognosis. Adolescence is a complicated time of life. It is also a known

risk factor for nonadherence. Repeated education helped both patients comply with their medication schedules.

Key Words: Poor adherence, 6-mercaputopurine, teenager

Introduction
Nonadherence in the clinical setting is defined as
discordance between patients’ behaviour and
treatment recommendations of their health care
professionals that they have agreed to perform. This
includes dose omissions or dosing errors.
Nonadherence negatively affects medical outcomes and
quality of life, and may even lead to death.
Nonadherence also has an economical burden; it is
estimated to cost up to $290 billion annually in the
United States, and 1.25 billion Euros in Europe'.

Simple forgetfulness is the major cause of
nonadherence®. However, pediatric nonadherence often
has causes that are less common in adults, such as lack
of understanding of the disease and objection to the
medication’s taste. Adolescence is a known risk factor
for nonadherence® ', which may reflect the nature of
this time of life. It is a bridging period from child to
adult, when physical, pubertal, cognitive and
psychosocial maturations occur’,

Acute lymphoblastic leukemia (ALL) is the most
common malignancy in childhood. It reportedly is

diagnosed in approximately 500 patients per year in
Japan®. The main treatment of ALL is multiple
chemotherapy courses: induction therapy, intensification
therapies, re-induction therapy, and maintenance
therapy. The maintenance therapy for ALL treatment
comprises oral 6-meraputopurine (6-MP) and methotrexate
(MTX) and continues for 1.5 to 3 years. The doses of
6-MP and MTX are adjusted to reach appropriate
white blood cell count (WBC: 2,000-3,000/m?® or
absolute neutrophil count (ANC: 500-1,500/m?. Because
of its long treatment period, nonadherence is a
common problem during maintenance therapy of ALL.

This report describes maintenance therapy
nonadherence by two pediatric patients, in Japan and
in Canada, and considers common causes and factors
for nonadherence in these countries.

Cases

Patient 1

The patient was an adolescent patient in Japan,
diagnosed with ALL. He was diagnosed with standard
risk ALL, and treatment was started after written
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informed consents by the parents. The patient
achieved complete remission after induction therapy.
Following intensification and re-induction therapy, the
patient maintained complete remission. Maintenance
therapy with 6-MP (50 mg/m® and MTX (20 mg/m?
was initiated, and planned for 63 weeks. The target
WBC count determined in the protocol was between
2,000-3,000/m® His medication doses and WBC counts
are summarized in Figure 1a. The WBC counts were
optimal for the first two months until 6-MP and MTX
were discontinued for three weeks due to elevated
liver enzymes. His WBC counts started to increase up
to 5,400/m® at the 5th month after re-starting his
maintenance therapy. The physician gradually
increased the doses of 6-MP and MTX, but his WBC
was still above the upper limit of the target
concentration. Although the doses of 6-MP and MTX
were increased to 120 mg/m? and 50 mg/m?
respectively, the patient's WBC still did not decrease
to the optimal range (7,300 mg/m?% by 12.5 months
after starting maintenance therapy. The red blood cell
(RBC) concentrations of 6-thioguanine nucleotide (6-
TGN) and 6-methylmercaptopurine (6-MMP),
metabolites of 6-MP, were low (6-TGN: 41 pmol/8x 10
RBC [reference: 235-450 pmol/8 x 10* RBCs]; 6-MMP:
149 pmol/8 x 10® RBC [reference: less than 5,700
pmol/8 % 10° RBCs]). At the 13th month after starting
maintenance therapy, we admitted the patient to
observe the adherence. The patient started 6-MP (120
mg/m%) and MTX (25 mg/m? under the supervision of
nurses. His aspartate aminotransferase (AST) and
alanine aminotransferase (ALT) were elevated to 114
U/L and 272 U/L, with elevated 6-TGN (476 pmol/8 X
10° RBCs) and 6-MMP (36,200 pmol/8x 10° RBCs). The
patient temporarily discontinued 6-MP and 6-TGN
after seeing higher AST (852 U/L) and ALT (1,948
U/L) on Day 7 of admission. The patient admitted that
he had not taken 6-MP and MTX for the last
approximately 7 months.

After the hearing from the patient and parents, we
found that the parents let the patient manage the
medications by oneself, and the patient was not
adherent because the patient did not understand his
disease, prognosis, and importance of the medications.
The patient has had difficulty ingesting oral
medications since the beginning of the treatment,
which may have triggered the nonadherence. The
health care professionals explained to the patient about
the disease, its prognosis, and the importance of

complying with the medication schedule.

Under parents’ supervision, the patient re-started
the maintenance therapy at the initial dose after AST
and ALT levels improved, and extended the therapy
for 7 months with optimal WBC during the rest of the
treatment, indicating adherence afterwards. The
patient has been in complete remission at 1 year after
completing the therapy.

Patient 2

This patient is a teenage patient with high-risk B-cell
precursor ALL in Canada. The treatment was started
after informed consent, and achieved complete
remission after induction therapy. After intensification
and re-induction therapy, the patient began
maintenance therapy including oral 6-MP (75 mg/m?
and MTX (20 mg/m?, planned for 2 years. The aimed-
for ANC of the protocol was 500-1,500/m®. The ANC
was 2,880/m® at three months after starting
maintenance therapy, and her 6-MP dose was then
increased to 93 mg/m® However, at the 6™ month, the
ANC was 5,650/m’ (Figure 1b). The patient's ANC
remained higher despite increasing the 6-MP to 150
mg/m® The physician asked the patient about
adherence to the medications, but the patient denied
nonadherence. RBC concentrations of 6-TGN and
6-MMP were below the lower quantification limit. The
patient was asked to visit the oncology clinic so that
the patient could take medications under supervision
of health care professionals. The RBC concentrations
of 6-TGN and 6-MMP were 370 pmol/8x 10®* RBC and
5426 pmol/8x 10° RBC, respectively. The patient had
a relapse during the adherence assessment.

The patient admitted nonadherence. The patient did
not recognize her disease and the value of the
treatment. The healthcare professionals and the
psychologist were involved in her understanding the
disease and the importance of adherence.

After relapse, the patient underwent allogeneic stem
cell transplantation following re-induction
chemotherapy. No apparent non-adherence episode has
been identified afterwards and the patient has been in
remission for 4 years after the transplantation.

Discussion

These case presentations indicate that nonadherence
is a crucial medical management issue in different geo-
cultural contexts. Table 1 summarizes both patients’
nonadherence. These cases also highlight the
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Figure 1a
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Figure 1. Clinical courses of (a) Patient 1 and (b) Patient 2. For both patients, white blood cell or absolute neutrophil counts were
higher than their target ranges, despite gradual increases in doses of 6-mercaputopurine and methotrexate.
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Table 1. Summary of two cases. Common reasons for nonadherence are underlined.

Patient 1 (Japan)

Patient 2 (Canada)

Management of oral

The patient managed

The patient managed medication

intake

medication by oneself.

by oneself.

Possible causes of
nonadherence of medication and
consequences

Intervention to

Difficulty to ingest medication.
Lack of recognition of necessity

Education on the disease,

Lack of recognition of necessity
of medication and consequences

Education on the disease,

nonadherence

prognosis, and importance of

prognosis, and importance of

medication adherence.

medication adherence.

Treatment strategy after

revealing nonadherence
for seven months.

nonadherence.

Current status

therapy.

Prolong maintenance therapy

No apparent episode of

In remission for one year after
the end of maintenance

Counselling by the psychologist.
Chemotherapy followed by
allogeneic hematopoietic cell
transplantation.

No apparent episode of
nonadherence.

In remission for four years after
the transplantation.

importance of repeatedly educating adolescent patients
on their diseases and prognoses, and importance of
adherence. Although both patients were educated on
importance of maintenance therapy and adherence
before maintenance therapy, repeated education and
consultation with psychologists resulted in better
adherence by both patients.

Hippocrates mentioned in 400s BC, “Keep a watch
also on the faults of the patients, which often make
them lie about the taking of things prescribed,” which
indicates that nonadherence is a long-term problem in
medicine. Inappropriate adherence has negative
medical, social, and economical consequences.
Nonadherence has multiple causes. Simple
forgetfulness is the major cause of nonadherence (75%-
90%) but active refusal also plays a part (0%-5%). The
World Health Organization assessed five dimensions
that affect nonadherence: social and economic, health
care system, clinical condition-related, therapy-related,
and patient-related dimensions (Table 2)*". The two
cases in this report demonstrate the social
(adolescence) and clinical condition (long-term
medication) dimensions of non-adherence.

The life-threatening nature of ALL has not led to
concordance on agreed treatment strategies.
Adherence decreases over time during maintenance
therapy of ALL (from 95.0% at Month 1 to 91.8% at
Month 5) because of the long duration of the regimen,

lack of disease symptoms, and adverse reactions to the
medications”. A large-scale study of 441 children with
ALL registered to Children’s Oncology Group (COG)
showed 43.8% were nonadherent (with nonadherence
defined as adherence rate < 95%)". African and Asian
ancestries, and low-income populations were associated
with low adherence in a US study®. They also found
that an adherence rate (percentage of days when doses
were taken among number of days prescribed) of
< 85% greatly increases risk of relapse (hazard ratio:
5.5). One patient in this report unfortunately relapsed
during her maintenance therapy. The causality of poor
adherence to relapse is unknown, but this shows that
nonadherence can have serious consequences.
Pediatric nonadherence often has causes that are
less common in adults, such as difficulty in
understanding the importance of treatment, or
unpleasant-tasting medication. Adolescence is a
significant risk factor for nonadherence. Due to the
transitional nature of adolescence, adolescent patients
frequently encounter family and/or peer conflict,
which negatively affect adherence®. Adolescence is also
a time when patients typically start managing their
own medication schedules. In addition, adolescents
tend to believe what they have seen or experienced;
they are therefore less likely to acknowledge long-term
or unseen consequences of not taking their
medications®. Positive support from family members,
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Table 2. Five dimensions that affect adherence, according to the World Health Organization®’

Dimension

Example of factors that negatively impact adherence

1. Social & Economic

2. Health Care System

3. Condition-related

4. Therapy-related

5. Patient-related

Younger patient, Male gender, Poor social support, Poor
transportation, Literacy, Limited language proficiency,
Unstable living conditions/homelessness, Medication cost
Medication costs, Poor access to medication, Poor
aftercare planning, Poor physician-patient relationship,
Long wait times, Restricted formularies

Lack of symptoms, Inadequate understanding of the
disease, Depression, Psychotic disorders

Complex medical regimens, Long duration of therapy,
Frequent changes, Perceived adverse reactions, Lack of
medication education

Visual, hearing, cognitive impairment, Negative beliefs of
medication, Substance abuse

friends, and health care professionals are essential to
good adherence. As in our cases here, continuous
education to emphasize the importance to follow
adherence of the medications and psychological
support to understand the factors of nonadherence and
discuss what to be done to improve the adherence are
also effective in promoting adherence to a long-term
medical regimen®’. Pharmacists did not get involved
actively on adherence of chemotherapy at clinics.
Physicians, pharmacists, and other healthcare
professionals should recognize the risks of poor
adherence in adolescents and should seek ways to
improve it. In current clinical settings, healthcare
professionals inform patients on the treatment course
and importance of adherence only once before the
maintenance therapy. As previous reports state,
repeated education to patients and families can
improve adherence. It is important for physicians to
trust the words of the patients to build good
relationship, but it can be helpful to question patients’
words when adherence is questionable. In addition,
revision of the treatment protocol to assess adherence
can help better adherence.
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2H 5.

T A2V T — 24 (APM) i, BB 51CPhe & & A4 (K]
1) AL TPhell X5, Z O HKIZEHE D200
BECThsrZehn?, EHEMTB W THERITR AR K
SORAF IR ENTWSE™, 72 iR
B TTL I eh o BAO/NILRL LR HFE S
5. FRNRIEEREZ HICRER ISR ST 2 05D D
2%, APMOREIMI X > TIRHZBES IR D, RIEa
VTFGAT VADIMEIZO RN D, EEATEOITHE
HITIEX, APMEZIZChz&08EA S L 3REMISH
LT, LPheflbt&Thr BT ZIEIhEELROFR
DRBMNT SN TV LAY, FBACHSICIIPhe s A B
DEBFEBLI RN, Tz =7 b VIRED Bt
F 5PheDEEFIT 25 2 EHBWETH 5.

Tz N VIRIEDOBEIIBVT, REHICLLA
HOEMIIMO TEETHL. AMICHEINLHPhem A
w®iE, »EREOHERIHTONTVE L DD, APM%E
AT HEA RN 5 BEHICE - T, BET %Phe
BEEZIIRT L 2 ENTE RV, NESEYIEENES O
A=Y U7 AMIBWT, 7227 b RERIRD
WEA S, #AFOPheEARERL 7 = V7 b VIRFEN
DEBIZOWTEMEZZ T2 EPEE R ST, R
FCAMPICE TN LIAPMEARIZO W TIIEE O
HE0HHLODT, EHEHOBHAFIZE TN D APME
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OH NH,

X1 F7RX/ISILTF—L (APM) OiEE

OCHj,

N
H

TANNTF—AlE, T2 VTIZ A8 ) — VR ATF VG L2722V T 5=
AFIVIATIVIST AN F UL RTF FiEG L7ALEMTH 5.

wa il Ligeid vy, Z07ORMZETIE, R
FERDBEITIEET 5 72 OPheDHIRAMFICEETH 5
LAY P S B BE IS E M B APMZ %
Wihkra~< 2574 — (HPLC) T#E&EL, Phefnf
BEENLE F2 7207 N URERIBICEITS
R mDAPMER RN T 2 REMEITO VT, RIS
N 7-Phe it & PhelB I H 22 % B L 72,

B &
MRERDKE

PheD#IZ DWW TGN T A 0f R4S, ALEW O
0620 H  CFI224E T & 39K ET77 kg”), S IEwiM
2751 CPH29ER Pk EI02ke'”), Rk
W 372 5 3 CE294E B 4 FI R E14.2 k') & L7z,
o9, MBI, AR R EET B 72
DPheDFIRAURZEETH 5.

PheElNBEZENEE

PheldHT7 I VB TH D, WEICIATRTH 5.
FD7, FHERMICBWTPhe DEBIHLZEDTRE I N
THH?, AW D06 H TIE50 ~ 30 mg/kg/H, #
WA O 15% T340 ~ 20 mg/kg/H, FLIBE I Tt
35~ 15mg/kg/HTH 5. RKWFETIE, FhEFhDE
BT 2 I HZ RO R/ME L FHERED S, LM
CP¥RET77 ke), LRI ([1102kg) B X OFLE
% ([M142kg) 251> 2Phed UL H % & %, 233,
20435 L 0213 mg/H & HE L7 (R1).

INRDTERIEE 7 Y B EIC LT, NIRRT
S5 ESHE 148 (HF) OAPME A =% % L7,
APMOEHRE . LT, TASVF—24 (BROFKK 7
AN T =200 BROFEAN Y —F T 5 4 HRREHE, R
) BV

HEK L LT, ERFILEEZ L OEI MO T =

LARPIHEL LT 7T I ERFI L (M %
BNERH10% 3B X 020%, Lot XI7351 3 X ONXH1091 ,
KIEEIESRE GRS 1), ¥ 7Y MLV ERFY
V(A4 727 FMSY/NEARMIE10%, Lot. CFPHN2412,
Meiji Seika 7 7 V<&M, HE), 7 ARV ER
FINEMEAMY (70 v 2 AN R
100 mg, Lot. 8519, 3fi¥rsdlsimkNatt Ki), (&7
RV R F VOV RN EH10% [CHY, Lot
EI021, HAY =) v 7 #kaiath 10 L 2ofit 7
RFEFv2r7axtF L (NFUUF5 420y 75%,
Lot. 1111, #F—=dekXatl B0, 7y 7%y —
VR ORNRHE 2L 2V VN ®DS 15%, Lot 11120,
WANT 7 —<HRAStH W5, 7r7udy— VIEERE
(FVAa=Y YU AF I 4 vuay F/ARHL5%, Lot
U014, BIfEIZ 7 v 7 % v — VEEEEDS/NEH15% [ ¥
7% |, GRS W E), 2 ¥ 27 VB (=
¥ A F VHBIEDS/NEMN1% 474 ], Lot. 119204,
FIRRERASH KK, 7€ b7 /272> (7L
7372 yDS/NRIH20% [% 5 %1, Lot. VOO1, &
s A BHE), LAINVKYRAFA ¥ (IVKY
AFA Y FI4vay7F50% [773]), Lot. F71345, &t
M7 N7 7 —< kA&, BH), 77 VA A MKA
W (77 s ARDSI0% [HEET], Lot. F00200, H
BE TRk A4, &), A 7adH v bV IVEEK

xR BFEHOPheENMELRE

- Phe i H Z2 &
(mg/H)
0 % 6 N H 233
1 7k 204
3 Ik 213
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100000

50000

Intensity [11V]

0 > Non A

0010 20 30 40 50 60 70 80 90 100 11.0 120 130 140 150 160 17.0 180 190 200 210 220 23.0 240

M2 RNV F—LOI7ATNITT LA

Retention Time [min]

TYFAF VIEBIEDS/NEHL% [T A ] 2 WL L 72 o 7 28 7 — 4 (R < 0168) 2%
s a= b7 AORFERH2020 180 b7z, BNk ax N7 T 7 4 — DG EERMIA SR,

M (FA70F% Y b YVOVEREHENEH15% [ ¥
7141, Lot. VOO7, mHEERASH HE), 7%V
T2 FIVUVERE (7% 7 2+ Y VIE#BEDSS%
[ M =171, Lot. A0087, HAIE MMkt KB) »14
FEIH & W7o

APMDE R

APM®E &I, B OAPMERIZDOWTHRE L7z
PEH® IR P HER L THT o 72,

(1) HEHOHAS

F WA 2100 mgFfa L, 50mLA A7 F A3 %HWwT
0.01 mol/L¥Efe % iz CTHAFEL, B S¥7-%, 50mL
Ll COEHEYIIVTANE— (045 um) T
AL, ZOAHEHPLCIZX YllE L. Bl LT
¥ AT VIEBBIEDS/NEHL% Y74 ] 2607 A58
VF—20ruv br I a%RT (K2). $7/:, APM
DERIZBT 2 IR Z MG T 572012, BEAERINER
& LT, APMEE# W (20 mg/mL) 50 mL% KR
72 3R 2T HA & FIRRIZHE L 72,

(2) HPLCHE - AlESM

HPLCE@EE LT, K7, A=t Hr75—, %4
RO EE R 2 ICEXTREMA 4500Model (H A4+
#A4&#t JASCO Corporation i) #Hw/. Zuw
b= O T T 75 A 1ZChromNAV Lite (HA%-
I Mk X & 4 JASCO Corporation 3 5T) % H v 72,
HPLCHIE XL T DR Tl > 72, BEMIEX 5/ —v
/20 mmol/LY Y M /kFEF bU w24 (1:3) ZF#EL,
Bl BICfER L7z, 3 #1131 mL/min, 19 &1
210 nm, AFOFEARIFI0 uLE L7z, &5 & idInert
sil ODS-3 (5 um, 46x250 mm, GL Sciences Inc., %
) ML, 4T AMEIZ40TC E L7

(3) BERKORERIER

APM® FBE#EF R200 mg % #F & L, 0.01 mol/L¥i % =
Mz <Tl00mL& L, EE#EE@HE Lz 20mg/mL). &
5122 OFMIC001 mol/LIEME Z M2 AL, 10, 05,

_49_

01mg/mL& L7z ThbofEdkEf%z, EELOHPLCS
XD EL, ¥—2mkas SMREMRZER L7,

T2 b REERICE T ZEEZDAPME
BEICHT 2LeM

IS TICE TN 5APME A & % % LPhell 5
L7, — M2/ NEHE»SIHORM TERT %
Phem %ML L7z, /NEHEIZTREZR R D s KRR
€ L72. PheBOEMIZH 2o Tk, APMD 5T (294)
& APMH OPheH kD515 (163) L1, APMHIIH
5544% OPheSE TN TVWBE I L2 EE LT, DToR
PO YE L.

APM&EAEZHR (%) x 05544=Phem a3 (%)

T 72, A HONRBIRIEH", NEOEDOEOT -
WHY ICEBER TV AL BIOS B, APM%E &b #
BOBRNDWTF EN2HEIZOWT HME L7z, Phe®
BINAZEICH LT, PhemDEGEZHMBL, 7220
7N VRIEREIC IR TREOREE L.

S
1. BEIFICEENHAPME & UPheZE 4 5 TN
WMELE & DHLE

AL Tl, HPLCO it M % v TAPM®
ERET-72. REBOVERE ()" 13r*=1.000T
HY, BIFRERESE Sz, APMOGAERIZBWT,
ZEREk (CV) R T XTOHEFNIBWTI00% %
THoTWw/z, $7, RENGIRAZHIRE L TIT->
FRERETMEER X D, APM® ELE13994 ~ 1074% T
HotzZ b, ERICHETETVWIEEL LN

Wog L7 HWH OAPME F =, #5E L 7-Phef A 3
BLOMBEMEZEE L THHE LPhed]l HERR &
ZER2IIRT. ARWGE TG L 72 4EA O T XTITHBW
T, PheEWM=IZZOEMHZE L D DS NIT/NE
WL %2572, PheD &H RISV EANL T F Vv
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x2 BEERICHIBAPMERRAERR ESFHO1BRARAZICH T 2Phe BIIEE

1 HEcKR APM Phe Phe fEHE:(mg/H)
T4 iR & RS GAE | (Phe BEH L HEITHT 2EIE(%))
(mg/kg) (%) (%) 671 A 1% 3%
[N = I A NN 14.2 18.6 25.9
180 1.83 +0.02 1.0
10% (6) ) (12)
[ =R T N e 6.9 9.1 12.6
90 1.78 +0.01 1.0
20% 3) 4 (6)
AAT 7k MS® 457 60.0 83.5
90 11.79 £ 0.09 6.5
/N AERL 10% (20) (29) (39)
TaEyJR® 5.5 7.2 10.1
90 1.42 +0.06 0.8
/N FRERE 100mg 2) 4) %)
I HRUERF UL 54 71 0.9
YA AT 90 1.40 £ 0.09 0.8
/MR 10% TCHY ) 3) (%)
17.8 23.3 32.5
23F2°DS5% 180 2.29 +0.02 1.3
(3 (11 (15)
INBH LT Ry 14.0 18.4 25.6
60 5.43 +0.02 3.0
°DS1.5% (6) ) (12)
FNA=Y A RTA 5.2 6.8 9.4
60 2.00 + 0.05 1.1
va sy 7NEA1.5% ) 3) )
T EF A F R DS 17.8 23.4 32.6
50 8.28 +0.08 4.6
MR 1% T DA ®) (11) (15)
T 7/ 7xDS 17.1 22.4 31.2
150 2.64 +0.07 1.5
N 20% T4 1 4 | 7 (11) (15)
HNRY AT A DS 7.5 9.9 13.8
60 292+0.18 1.6
50% [ /%) 3) 3) (6)
75 N H A kDS 3.0 4.0 5.5
70 1.00 + 0.01 0.6
10% [HET) ey 2 3
PATRFY 103 13.5 18.8
b VRS Rk 80 2.98 +0.01 1.7
INRR15% T4 4 | “ @) )
6 AL :
TeXVTFT 5.7 5.7 11.4
600
e DS5% 1.71 £0.07 0.9
35k
[h—1] ) 3) 5)
1200(mg/ H)
Phe 1L H Z & 233 204 213

WoE L7z KA DOAPME A HEH S OPhelfi & /NBIZ BT 52— 2 a5, EENES 12X % PhefBUE
B L7 BEMICBIT 5 PhefBIE 2 Phe B H 2281250 2 E 41, BHEAVNEIWIZE 7 =)V b VRAEN
DBEP VLR HEERTE& % (n=3, Mean = SD). APM, 7 A8V 7 —24 ;Phe, 72 = V7 5=V
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A FDSI0% [HET.], wbEwEARALT 2 b
MS®/INEHAIR10% T, F N Z 0563 X 186.5% T
BHotz WL LT, 3ICBIF 2PheDIBIH % & I
BT 5L, IhSOBANIE TN LPheinds i 284
iF, FRENE3B X UB9% T - 7.

2. HALEICEETN3Phe2DEH

BRORAIDINT SN EOEERE Lz, €h
ZNOMRERIITIRT.

(1) BEAOIEREE"

T b7 I 7 DS/ARH20% [ 5% (B
ELTl0mg/kg MHH), PNVKRIAFAL Y FITA Y
Ty 750% [7/8] (i e LT30mg/kg 43) 2F
W ENT2EE L7z, ZERTOIH OPhedE IR O
GEF (B X URERICB U 2PhelB I H ZH 25D % #)
&) &, 06 H, 18 X U3 T, 132mg (6 %),
174mg (9%) BXU242mg (11%) TH-7-.

(2) AMKEZRANOIHEEE"

NRH LY VN DS 15% (s LT09 mg/kg
B3, ANVKIYATA VY FFTA4 2y T50% [ 78] O
S LT30mg/kg 533) S Sz L RE L7
FAERT TOLH OPhefB = O &7 (B X UK ERMICH
I APhelE I HZ 212 50 5 E4A) 1, 06 H, 18
X U3 T, 216mg (9%), 283mg (14%) B X O
394 mg (19%) THo7-.

(3) ZLILX—MERICHT ZEYEE"

o & & L C30mg

Tr¥ V7 2 F Y UHEEEDSS% [ F—71 (6720 H, 1
572, 3 R E LT
75NV AIDSI0% [HET] (85
w & L CT7mg/kg

52) B ENEREL. &

EWTOIH OPheBIEDOAF (B X OKERICB T
HPhedBIUH Z RIS 28 4) X, 062 H, 1B X
O3i% T, 87mg (4%),9.7mg (5%) B X 18169 mg (8%)
Tho7-.

(4) aMSESERICHT 2EYEE (FiE) "

X472 FMS™/REHMEL10% (58 & LTI mg/
kg 473), T b7 377z DS/ANRA20% [% 4% ]
(Wi e LCl0mg/kg WH), ZPVKRYATFA VK
F4uay750% [7/8] (Bsrse LT30mg/kg 4
3) AT ENT EAE LTz, BAERTOL1H DOPhedBHL
RO (B X UKERICHBIT 2PhefBIH ZRIZ50D
BEE) X, 062 H, 1B X U3 T, 589mg (25%),
774mg (38%) B X U107.7mg (51%) THo7-.

z =

T¥FAF VHEBEDS/NEHL% [H 74 ] I2BnT
R SCET B ALgh8s mgDAPME GAH T B &
I TWE, RIFEICBWTIE, #ALgh I
B3 mgDAPMA EAH T AR TH o7z /2, 7=
WA N VIRIEDIERBEDIDOTH HIFHI N7 IZHT 5
EMERMPE L TV L BFEEFRICIE, —HBOEEND
Phe&Z ARV AEINTWEY, L LT, NFUPF
F43my 75%I2BVTIE, BHI1gH 2130 mg®Phe
EEAETAHERMENTEY, R Tid, ®Hllgh
12127 mgDPhex EAH T AHHRTH-7-. AERIERT
WHIZ9Y 12X B &, [ERICHET 2 B ORI [
ATz 0L, RSN BEDO£10%DOFHHEZ WY . |
LHEERTWS, AFEOHIERAEE, ¥ RF v
HRIEDS/INE 1% [H7 4] BXONF Y F o4
Oy 75% 2BV TRERD258 E 1022% TH D, BEHO

K3 HHALFICEEN5PheBNDEH

{f FHIRED Phe R O#AFH(mg/H)
L5 5] (Phe HEHX B ZZ2 82X 2 EIE (%))
6 7°H 1 7% 3%
0 B 132 17.4 242
s (©) ©) (1)
216 283 39.4
= =Ry 7
(2) BMERE % © a9 19
8.7 9.7 16.9
3) T LR —PEER
©) N ) (8)
589 774 107.7
(4) BWE SR RER 25) 39) D)
Phe Bl H Z & 233 204 213

BB OBAKIDNT SN/ EORBE MG L7z, WWHIZ X 5> TPhe DI IZ %
WD SNTz. Phe, 722V T 5=V
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HERBELTREREIRVEEL LN,

ARFZE TR L 72148 #] O PhefE B 1%, PhefB I H
RREBADLIEE Do AL T2 FMSY/NEH
HIAL10% LIt o 13HFN A H Z & 125 5 EE5515%
UFTHrILEND, Tz NV RGERBAD 2
BRI EATRIR SN, EEBOBIEDOBH S5
AL, F—ERGOEE MBI LHENAIOEHRREIZK
I VWEEEIND D, H—FERTDOERERTH- T
LAPMEHRBR L 2 5560H 5 2 L AWML THS
Mol HlELT, ARHAL IV VN YDSI5%
ETNA=Y YEARTA v ay FARHL% X E—E
B THHIZHhb ST, FFEIIEE LKL TH27
GROAPMZ &4 L, 1HIZHB ) 5PhelEHUE 1335% T
L6 mgDENE L. Lizd- T, H—ERSDESE
MTH-> THAPMEHEVERLLLEVNH B L &%
L, AMEHEEZSEIC L CRIEDBIEEREZT)
CEAERETLEEZONT.

XA T 7 FMS® /NI HIAIL0 % IZ AR 4 TRV 72 8
HIOHT, APMOEHARINIRKKTH -7, ZOHANZ
t 7 ARPUEWE T, ERSEE 7YV ERF Y
NVTHb, ERF VLA T LIREBIIEERDI RN S
ERMLERTWEY 720, ZOEKEIAXF YT 5
72OIIZAPMMP L K mIMENT WS Z &SR I L.
F7o, ERFUNEAETIHRER, KHIv=F i
IE % FSE LRI O A EVEM 233 5 72, 201244 H 12
PMDA & D 45K 12 5HED S ERBGEEA  ShTwn
Y. 7V ML YERFYNERBICHVONS &
T ARVAEWEE LT 7V AnH 2, 2o
F#H ORTHAPMZ A LTt 7V v SHiki/
100%™ &7 Y = VRR/NE10% [ h—7 1 %
REBFLLE LTRETHIENEZ LN

72, ¥ FRF VIEBIEDS/NEHL% [H 74 ] 13,
Phe&Z HHRAU6% & XA 727 POWIZKEWHE 225
Foo NRBHNY KTy ™ 2k BE, TEFRAF Y
W IEIEF IR A L, RS9 5 2 &8
FTHE. TOD, HMES LBE2LERE 3%
WHIRE Z BIRT 2L ENH 5. EESIE, TEFRF

VIR & HRA ORI A2 & HIRA R IOV THE L
TV (ROY. T¥F2F U HMRE & ORLE DT RE
THBHAPME Y v A7) UNallBJ LT, APMICIEHER A
H AR, H v H Y UNalZ i E O H s 5 &
WINEOBIMIE S Wk Z D72, Doz s, =
Y 2F UHEEDS/NE 1% [T A 1, wid
O LG R 2 R 52 8T, RAEBZOERNH
AL, ZOBROFERNLEHAEZATLIHHTHLLEEZ
b7,

BERELS ClIBE O SEA 2 RA T 2 IRM2L 4+ H 5.
FDI20, AW TIZAPM%Z & LB O RA AL )T &
N s HE LT, O TH %228, ThEh
TIH I L7 2PheD ARIRICOWTHET L7z L
il (1) X (3) I L TId, PhefBHUHZRITH
FTLHEHENILBUT THo72DI LT, (2) AlsE
TRANORHERE I LTI, 3BT 5 PhefEHL
HREEICNT2EEBI9%THo722ehb, b1
APMZ &H L WARH 22y vy oy 7
03%> LI NVKYZAFA viay FARMY% [ F
NIV HIEAEET b —RThLEZZ NI
(4) 2SRRI (EE) (233 2 8YEH IS LT
1, 3N BT 2 PhelEUH 20 120 3 % 54 4%50 %
LI LS, IHORAEN RDL WAL T 7 b
MS™/NEHRIR10% DAL ) % LS B LED D b &%
AbNhiz. 2RFEIREES (FE) OF—#IREILTE
FTU) VAR (AMPC), b LIEAA T2 MED
L7 L ARPREOLE L L% EIRT 5 2 EAERS N
TwaY, Zzzuy b VREOBBICE VT, B
L LTE7 2 2 RBHEETIEIR L, AMPCE ®EINT
LIEINRYTHIrEELDbN. RBFELLT,
APMZ A LTV WT EY Y MK10%" 2% T
HIENEZLNT.

I TEERPICEINAPheHEHREDOAIZDONT
MRt LC& 72285, EBROAGTIIEENZT TR, &
FIZEEINHPheBICOVTHEETHLENH L. JE
S5 AR LT B LA IR O LS 55,
I Phem 2 M L2 2 A, 060 H, 1B LU3

R4 IESFIFUBREIECHEMOE SIS & HEK

R TEFRF ESIES
HORE LoRaTE | EBME | R
T AL T— A O X
BB Y Na O A
TEALT 7 AK X Gy R D HEIN) @) X
AY T a—2R X (Zf) O O

T VEF AT U & RAZALDL R WAPME S v A Y UNa, i HBE 2 6
LB A2 R (LT 5 2 & T, FFih 2 iRko3H 2 ek L2,
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#®5 KEICHIZEEER - EWEIOPheiZEIBELE (mg/kg/H)

HETEPRE
[f.* Phe 1 AT 2~5 kAT 5 PA I
(mg/dL)

>20 25~45 <20 <12
15~20 45~50 20~25 12~18
10~15 55 25~50 >18
6~10 70 >50 Tl

PR AAZ ) ==V FHRRBEBRTA F T4 22019" 12, 7z=L5 b
¥ RIER 0 2 TIEEE R O PhefBILH Z im0 72\ R ENT W 2.

Phe, 7=V 7 5=V

CiE, FRENT50, 10008 X 1250 mg/HTH Y,
R THV7Z-Phe R H %8 (dEEpITENLEN
233, 2043 X U213 mg/H) ZEBLTWVWAE. 7220
b VIRAERIEIE, PheZ & E AWM IV R, 12
AE S ERIEA KD B W IZPhe & D LLER D T WP
ERRWY R LT EZ BT IR SR, B2,
72 AE SR R IZ M6 me/150g, = ¥ Y Y IEH
3mg/10g, AP AIZH2mg/10g7 &, Phed A =D D
ROWEMZERLTWEY. 20720, A% X 5Phe
OEMEZEREL, FEHEME L TOPhed BRIV R \WIC
L7722 Eidw. Lo T, 7220V hr b VRIED
B, HWEE L TAPMEZ & WA F L
WweEz L.

AL TEEIZ LB ERY AR 7 ) — =0 7 b5
BRI A KT 4 220151320194 12 ET S hTh Y,
KENC BT 2 FAEEER - AEREHI OPhetE I H %t A5%i 72
IRENRTWS (R5Y. 2019EMICBT 55D FIED
Wity E AW 7E Tk L 72Phef BN H ZmIC K & 713 %
d, EBHE5IZBWTE 722V A b VIREREDSHET
HPhe®ZMiTA70DHEI B EEZ ORI &
F12 X o CPheDHEIZ R 2B 720, ThHDHA F
T4y 2BEICLT, BEMPPhelRlE %o X1,
BT 2 PheD w2 i T 5 LENDH 5 L ELEINT.

O

A7 T, BAPICE TN LPheDEHEE WL N
WCL722 8T, 722 b VIRIEDBE B b O H#
BN TS, PheDIENE KT HALBPLTYH
BRI NLZEE2MEL TS, Yo v 7 EHEML,
BAEALEIC L S TRMFI O AR 2 5 720, 51,
APMOFERLERPHBEINTE L LI, 5% L
DHHANZOVWTRERL, F—F%2EM - EHTLTFET
HAhH. FNITMAT, R ETHICLEEL S50
DIEHITOWTIE, BIEMSZED S OFROMAEIT D A
52 EMIFESNDG.

FZEHER

FERNFICHEL, R RSAMIIE 2.
EEEE
ARFFEDO MM & 7 b 3 — AR - mHE, SR, AL 3K
KR — 7 Ik EH
T SRR S, SR, % AL 3K
A SCERAERG - W, B, &, Al K
A

ARWFZEICEE L T, APMOERIIEI S w7z 72wz,
T3S A, AEARTSA, SAMKE S AIE HEILE
BHLETFET.

X

D IEnER ). LG22 7)) —=0 78 v 7
53 AQ&A2012. JE A7 B FL-F 7%, 2015.

2) HAERMBEREYS ). iR~ 2Ax7)—=v 7
W RPEIBEZEA A ¥ T4 »2015. MKW & 6%
1, 2015.

3) WHEE S Ay PHWRET A0V T — AL HEEE RS
& 1991; 86: 200-207.

4) AE— BB, DEREKNY P Ty 7 RS TIE
9. 2020; (a) BATE% NEHREHIOEIR< A F 2 7
i & B FHID, 84-85. (b) AEMEIEAS, Fefdds, B &
BRI oK~ A F 2 7 HA & REFHR), 89-91.

5) RS, A AR AT BRI AR O — S SRR D
7 == b REEEORMEIRE Lo EIZOw
<.
[https://www.mhlw.gojp/web/t_doc?datald=00ta9641&
dataType=1&pageNo=1 (accessed 2020-6-1)]

6)  HUFIE—, BEE R, I, FHEAET RTRE, Al
FRVEF. BT O HRE AT BT 5 R 2 o AT i
DTS, ffiTis 2014; 55: 13-18.

7)  SFREF, PEDGY, RTRE S5, REPASE, HA
fi5h, HPLCIC X A B O 7 2 A V7 7 &K, F v 1)
YROT A28 T — KOG ZEES 1996; 37: 91-96.

8) ZHEFEYE. MRERORE L FEMAFE S BME 1998;
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12: 20-29.
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Inpatient pharmaceutical service in pediatric ward / NICU / GCU
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HIRG A H R BE (FHY ] RESEAIAELAN) CHRIEHEEH
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HHHIkE

@R Es—

i 50%: Tz

7 mL
TI/EWA | FLTIz-P 35 mi }
ERERR i [ 2 mL |
T EEA ALFI—L 2 mL \

| i ~tUNa 0.05 mL
[Emiv . @ERE | AFb—w# 03 mL }
[ memEmE | 10%NaGl 1 mL |
=] VLT L3A 3 mL |

mL
mL ‘

==
5035 |mL |
2hr il | =8
1 [ wmbx | 8 [B |
s 25 |

T - —"
|ELEL

3.23 g/kg/day

| 38.00 mEa/L _

2.5 nEq/kg/day 30.00 mEa/L

0.95 nEa/ks/day ' 4 nl/ks/day (W93~ B0 3D)

0.57 mEq/ke/day 0.32 mmol/ke/day

M3 #AEEIEY— b

AN LT
EEZEL
Sy oR
ik HE

X4 DIDFEFEAER

20174F BE1321F, 20184F BE1341F, 20194F BE 129014 T A 12
B9 % D0%68%, BAZILIZHET 2 b DH10%, kAs
DRIZHET 5 DA9%, Mk - HEIZEHT 2 D013% T

Hoiz.

x2 KREBERAR

[ABPC1g]
58  ABPCg+/4#& mL— mL
1H3MmE
JEYE © 100~20mg/kg/day 7 3 (BlE% : 4mg/kg/4)

[GM60mg/1. 5mL ]
#eh5f : GMmL +4#f mL — mL
1H2
YT mg/kg/day/2

[heyREY ) 12800 HifL]
B brYREY 2V mLo (6400IU/MmL ) +4£/& mL
DIC : 380IU/kg (BHHEREMC TIF : 1301U/kg) AHUFLERLD 10 (504
[k 7 = A > 60mg/3mL ]
#hE: mL
WIEl : 2mglkg HHE
HMEFFRL © bmg/kg % §#E or PR
[LARF o % o ik 200pg/mL ]
LARFrFY Y mL +4f mL - mL
Be i WS 10~15pg/kg (3 2°A £ T, ZNLAMITMAEMEZ 7. C) A& 100mL
VR (REAATHI T 2 728), BGIERT 80 LA E, 74 v & —AfG (Ao
#)

®3 REEZHH

2017 4FFE (2017 4F 4 A~ 2018 4 3 H)
IRIESEE A ) 39 (4  BBefaiE A ¥ 3 1
P ATHESEAIAT 1 AR, s H R EE

2018 4 (2018 4F 4 A~ 2019 4 3 H)
IRIESEE A -5 84 4  IRFe4aE A s 18
P ATRESAIAT 2 AR, 1 B#EE

2019 FfE (2019 4F 4 A~ 2020 4F 3 H)
RIEFEE A T 113 fF IBEEHEE A ¥y 26 1F
P ATRESAIAT 3 AR, 1 H#EE
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A detection method for milk allergy-inducing protein in lactose hydrate powder

Hideaki Yashima®, Takuya Araki"?, Mayu Hatori"and Kojiro Yamamoto

1,2)

1) Department of Pharmacy, Gunma University Hospital

2) Department of Clinical Pharmacology and Therapeutics, Gunma University Graduate School of Medicine

E25

FAETBERF IR VWA 20, BEICEREL2T-
TH, AT T HOR03%BRMWE LTEHEENS
EEENTWS. JE 7 Loy — BEDRINY O 74
WL TTUAVF -t x B9 &R LHEE 2o
Twa. Slbivbiud, A2 T B0 T LIV ¥ —
FIEDY A7 FHliEo—Bh 35 HT, AEPITEHEE
N2 EMEIHRY V7 BOGHT & L7z, TR
3L F LB AR 2 K 2R L 22 RIS L C T
TUEFIALREZ T, M) TS T Yo e Wi
b L7z HrIZIELC-gMS/MS%E v 7z, B3 7 LV F—
OFERFERBE L S Twb g-Sl-casein, a-S2-ca-
sein, [ -casein, k-casein, a -lactoalbumin, f-lacto-
globulin, serum albumin®7HHHD ¥ > /37 EIZDOWT
WERZER L7z, ARSI Z 08 L72KR, «
-S2-casein M TN, WA TH ), WO TF
FIEM RS LL T 72 5 72

%-T— K RRIRY 2SO H, TLAY Y,
LC-qMS/MS, BIEZH|

# B

FHLT L F—I13/NRD2 ~3%I2FRELY, BED
IBILW%HAEREEL 25 EWME SN TBY?Y, FI/ARIC
BOTEEHE»r DEEEORVEY T LVF—D—D
EExA. Fl, FHOENEL T LVF 5B OBMR
IR EEESH S SO0, NETIH0L mLod-F
W ARREICBWT T LIVEF —Elk % 4 U7 Ef]
bWESNTBYY, FATULLVF—2 4T HHEICE
WTI, BMEOFADERD TLLF—5IHO) 2/ L

D HHEEINTVES.

FATUVNVF—ZFARICEENEI N EAL ¥ (a
Sl-casein, a-S2-casein, f-casein, k-casein) X, a
-lactoalbumin, S -lactoglobulin, serum albuminZs & ®
fm s X7 Hovgnd, b L IFEBOBIICE -
THERENLZEPHE SR TS, LirL, 2h
LY NI EORERETHIERELL, FAT LY
VX =Ml 5720120, FRAOESEAT S, L
WA E TN LD D 5 5K EWE ORI A KL
HEVT 2 DB 5.

FHAMTIREY DAL LT, —HWORERIZSEF
NAHWREELMON TS, BHIOWMAIREICHV 55
FUBHZ 2L 2 S L RS H % L ST R
BEEMO—DTH Y, WEOEIZFAZHNL720,
B AT > THIY ¥ X7 BHD#0.3% H3 MW
LLTHEThp EMEShTwRY. EBIE, FRT7 L
WE—BEPAMEZMEHTH2 2L TT LIVF— b &
CLHEMABWMESRTNDY. 7 Hif v
YHETH DA FENVRWA KA EMLREICT > T 4
THRV—ERERLIZEZHIIBWT, BRAME2HEEL
7RG, WINAIT & B FUAEKAISH LT7 LIV — X
A TH - 72 OWE D ShTw5EY. ZoXIH I,
BT VIVT Y 2SO R D B IREROMEH I, —
HOBEIIBWTIEFIIKRERY A2 EEZ LN
5.

—Ji, TNHOEFEMIZFATVVF—OFRSY
NIBEPZENTW L WREREHEIN TV 00,
EBIZEDORBRERA L TV LI W TIE T 5l &
NTwzw, LedsT, A7 LIVF—2hb#d 572
DIZIE, INLHOEEMOMHEEREZ TS Z & DAY
HHTFBEER->TVA.
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A IR FLID % AT % WHENE A 5 & LS
N B IS OMIER O % HI1S, T3S
S ERB IR S ¥ 5 BOSHEE L, B
A5 A S AT 2 LKA R O R9L7 L v
¥—FRY ¥ RO RBI,

I &
1. &

SRR E LT, Hab (HailEtklath
Whl), SMHNEREYE (ISTD : internal standard)
ELTA Yy 7RI ~T7 (HA=EMERSH K
W), fRENTHIBE & L CHMARY 3 4] Lot.
A20008 (35 H#EIER ST HE) 2HWZ 50 H
LB WA MY 7Y v (L), YFFALA
b=V (SHEEALBIIEA), 2—F72 b7 I F (A1fk
FHD), AT 2 BEHE RS (&£ TLC MSH)
FE L7 4 v ARDREER S ORI 2Bl A L 7=
KiEDirect-Q UV 3 (Sigma-Aldrich Japan Hi) 205
BIRL72b02H L 9WICHCwSEXY b F v T,
BTN TF =T, GENA TV E TR
=T 4 73N b0xMH L b, HHLEZ
LCEENDIA v R=—F, MSEBEBND T L %
FrET) - LREEBEODOEMH L.

2. AR

G RIZFAT VIV F -0 F R RWE L LTy
2N TWw 5 a-Sl-casein,
-casein, a-lactoalbumin, f-lactoglobulin, serum al-
bumin®7HEFD ¥ 87 & LT,

a-S2-casein, f-casein, K

3. BIEIROFUNIE

A3l % w00 B (17700g, 3090 1) 352 & T4-5
ORI & B s U722 BiiR 2l & oA iR a > 7 v (100%
FrTN) LU BB, WERSESNOBRHEBERT 5
728, B XD REVEONIC X B OEETER L
Te v TIVELER L7245, FHRTREHI B W TARE TRl
SHEL 72 T EEL R LCwhn T udho
RMTHI S X BERIEDL R W L 2R L TV
B, FUHRAMIE X ) =Sk B LR/ =AM E VT
A L7z, 1g/mL (AMEKAP L LT) &4 5 &
ANTARIIEE L, BE WL L 22 02 FUBSRET & L
72, BE IR I Bioruptor (V = v 7 - N4 F A SAE,
MEN) 2 HWT, 200W (10 secl % x 10 secfR 1k x
45cycle) THFIHMILL 72, B, BE LK
FIZIOkRE Wz, F/2, Faieate LAY v 7
W RGNS TRER LB, &MY v 7 BosHt
WRICHERRIZE RV ERERL. AERERS
LU, FUBERRBIICI00% Y Y SV R L CHRELL 72
B 7 (100%, 10%, 2%, 1%, 02%, 0.1%, 0.02%,

FUBRA I END AT LV F =515 » 87 BOWEROME

001%Y > 7N) Zofrage L7z,

B2 7100 1 LIZJRFE100 mgB &£ 0650 mM ¥ F % A
LA M= VERIOuLEINZ T37C T60 M A >~ F 2
N—hL7Z& &I, IMI—=F7E b7 3 FHEHIOuL
Z MR T3TCTE0 M, ESEFISTA ¥ Fax—h L7
#HVT50 mM Tris-HCL 604 u LE @ L, 20 mg/mL b
V7Y vEHI0uLE A, 37C TI2KF A ~ F 2 X —
L7z MBI OY TV, WE T T4C THREL
10 u LE5HT It L7z,

4. DHEG

MR G TF R D#5E I IEskyline software” (73
v b Y R¥MacCosshlfge%) ML, 2R L
T S N7 ARHE L BB O A HUR ISR LTl B EE 250
WTE2D DR HRRERTF KB X5 A5t L transi-
tionk L7z, GAftiCidmliiitkr u~s 7724 (LO) -
& 27 b AR TR (QMS/MS) w7z
LCIZIZACQUITY UPLC (Waters, Milford, USA) % H
v, gMS/MSIZiZXevo-TQ (Waters, Milford, USA) %
Jw7z. 4 h 9 21213 ACQUITY UPLC BEH C18(100
x21mM, ¢ 1.7 um) (Waters, Milford, USA) % w7z,

gMS/MS®CCapillary# 1 131.0kV, Desolvationili
13500C, Desolvation " A it 1 (3950 L/h, Cone " A it
1350 L/h, SourceiffE13150C, #HtransitionlZHf3 %
dwell time!l%0.05 sec& L, Collision - dskyline % £
LTy =7y bRTF FEICYE L7z, Cone®E (i
MR GIE DY — 7 BREDIRIRIZ R B b D% 5Tt L
TEITEEE L.

ClZ & 2k, 01% XK (A) L01%XHEAH
TEhr=PUV B) ZHW/AZI YTy ME (550%
B (0-80min), 5095 % B (8.0-83min), 95 % B (8.3-
85 min), 955% B (8590 min), 5% B (9.0-12.0 min)
R, ##120.3 mL/min, 7T A MEIZ40CIEE
L7.

5. F— X8

7 — ¥ T 12 1¥MassLynx software (Waters, Mil-
ford, USA) ®TargetLynx% A\ 7z, B TR IL 2454
WHE % &Y v 7V ERShE R CaOHT L72EE, &TS/
N3P ECilignizd oL L7,

#H R

1. PR TF ROEE

HBE SN R AR TF FORH]B L 0% E L%
NTF ROGMGEMEZRITR L7

2. MRHBE
100%. 10%35 & U2%H > T2 5H LIBEo ¥ — 2
TUTH GHSTDOY —27 1) 7) B X 0K T BRE
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RR2IZF LD TS Y7 HB1% Y TV
POMIBWEETH Y, AR WIgh I & LTI0
uLHE L EDSRA L T AEAIZIEHoclRibca b
ZEDHERR S T

3. FL¥EKFNA, 43, HILAMIEFEDHER

A & L CRALB X OV AR ELEE R A (2%,
10%), HRGm e U CAMBREB R Z 20 LR %
K12 L7z B ~ 7V Tld a-S2-caseinSH i &
N7zHs, ¥ — 7 BEEHIE2% T~ TV D1/100ETH D,
e LB 72 - 7.

zZ =

LC-qMS/MSY A 7 A & W TR O 3Lk & ~
R OWEREIER L, ALK F o5 hk s ~
RO R E L. STEEIEMERNRIZE - T
BGB0, wTFhoy 728wty birltd
10% 47w 7 uhr 5mITETBY, FLPEKAW1g
H720 47001 mLAHLARA L TV 53T
HIENHERIN. BT LVXF =BT K514~

=1

TR ST F 1>

TRENA) A7 BloME O EYEDOARRKBRE (low
dose) & LTHAAIMLAHYL L ED LN TWEY. KD
BFE D AERTH 201 mLofABAMRABICEI YD 7LV
F—EREZR LAROFR 2 HE L TwbAY, i
HOFRANH SN2 ASEARAY O R®IZIRRHE L L
T02 ~03gfEETH B 0, bNbNAHEN L7
FHik M TRI%) ClZIRRHAEE LTHA2 ~3u
LEEDORAZRNTELZ LIRS, DT Ehb,
bHONOIER L2 X o T, UK ERI
INFT UNF =B 2 75l E Hi & L 73U
W37 LIVE—JERK S 2% 7 B o sl A I b T
RETHhbHEERT.

A% AV CEBIICHFHRANC B W TIER & LTH
WHNLFMRA Z 3T L7z 2 A, BikwdEe LTH
WA 32 5] 513 a-S2-casein2S iR &
N7z2%, TOY¥—IRENIZ2% Y~ 7V D1/100F2E T
by, ToEARIIMELEESIN. F2, Dy ¥
NRIZBIZDOWTIIMM EN Lotz TNHDOHRE
B D7 LV F — OBBEZ01 -3 mLTH b & %%
25E, TULVE—FRY A7 MR EHEE Y,

RN RNTF KOS L VEE L =& TF FOSES

AIPAVA e transition Cone (V)  Collision (V)

a-S1-HE¥A v HQGLPQEVLNENLLR 880.5 > 1324.7 45 32

a-S2- A v NAVPITPTLNR 598.3 > 2852 21 19

B-H¥A VLILACLVALALAR 7485 > 246.2 36 29

xhEA SC*QAQPTTMAR 625.8 > 676.3 25 26

a7 NTNT I FLDDDTLDDIMC*VK 850.4 > 719.3 35 25

B-727 hruzy VLVLDTDYK 533.3 > 7544 23 20

mig7r/vr3 v LKPDPNTLC*DEFK 7889 > 8114 22 30

A7) F~7 (ISTD) GLEWVAEIR 536.8 > 5874 20 20

* carbamide methyl cystein
R2 BRAOE—7EELS L URETRIE
BRI 5}1:}?;@\%«\”3“% IN%) v — 7 SR H** ( ISTD***) (x100) R TR
7 X/ BERLS 100% 10% 2%

a-S1-hEA v HQGLPQEVLNENLLR 301 = 7.38 114 + 1.13 2.16 + 0.461 0.1%
a-S2- A v NAVPITPTLNR 3546 + 9.94 163 + 9.12 31.3 £ 1.27 0.1%
B-HE¥A VLILACLVALALAR 150 = 15.7 9.94 + 0.53 2.00 + 0.129 1%
xHhEA SC*QAQPTTMAR 303 + 951 4.25 + 0401 0.603 =+ 0.066 0.2%
a7 " NTINVT IV FLDDDTLDDIMC*VK 424 + 0.867 339 + 031 0264 =+ 0.165 1%
B-7 27 a7y VLVLDTDYK 9177 + 802 638 + 53.8 483 + 123 0.02%
7NV LKPDPNTLC*DEFK 259 + 256 1.19 + 0.024 0.107 + 0.022 1%

* carbamide methyl cystein

LYy £+ JEAEFZE *** ISTD; internal standard
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FUBRA I END AT LV F =515 » 87 BOWEROME

a-S1-casein a-S2-casein [-casein K-casein
3.0%10° :—"E n 1.0%10° E
1 ' w106 1 :
' : 0% 108
H 3.0 > 10f H 2.0%10 :
100% 1k | ,
W i :
! | ! !
O a5 is0 1 ss ° a4 ° ° T
2 — —
| | 1 | 1 '
! 1 ! 1 ! 1
I 1 H 1.5%10*
1.0 10* ! i 20%10° g E '
10% 1 | 1l
N ¢ o ¢ y ¢
1 1 1
0 oo 0 ad 45 50 0 25
P b v
20%10° e 50104 b 4.0X10° v
! ' o 1.0%10° o
2% 1§ ol ]
1 ! I ! 1
: | ! I ! !
O Tis 50 ss 0 40 45 50 0 X
1 | | ! ! I
1.0 % 102 i ! ! i 1.0 %102 | i
' | 3.0%10? o [
<l | I ! I ! 1
FLHE b o -
i | L L
(1 g/mL) s H
01Ty s .Ls.o | 55 0 X 4. 20 25 ! 30
- a |
B-lactoglobulin
E 8.0 % 10 E 1.5%10*
0 1 1
100% ! !
1 1
1 I
| 0 G0 ds °
| |
1 I
! 8.0%10° '
10% E : 50102
v :
1 s )
H X ) 45 °
T |
1 o I
- E 10x10° ! 1.5% 10
| | 1
2% 5.0%10% ! | i
- W '
1 I
0 400 45 50 0 4:.5 .
| 3 1.0>10% |
T 1 1 1
| | 1
7| M %102 T 1
-f;u% 2.5%10 ‘ E E :
(1 g/mL) i dnmeutbiidih
0 401 45 5.0 O 4o 45 |
| p——y | ]

1 FLEEKFA, 43, FIRMIEDDFRER

HEdh B X OB FhZE Y — 7 EE (counts/sec) B L UPRIFER (min) Z/RLTWw5.

100%, 10%

BILO2% KT IV EETNATAOEGERL TV S,

=75, 7T UV F =58 L EE O BRIITR E 2 fEk
ERDHY, FT UAF BB ERERE ST
LI ELMEINTVE I ENS, MEOFFLEIU
FoTTULAF—%RI L) HEHIIBTIETHRE
BEPLETHS.

ARWFFEDLimitation& L Tix, N F— 3 v 2 s
LTWaWnZ AT N, SHOREHT OFEEIZ

72 REM R B ST H B Sk, TR O ENE (B
BIEB X O IERETEICEIS 2 HNEB X OV H HIZE)), 547
MR Z 529 2MWEN (MY v 7 AR, B
DB L DHHARRTF FOA & ¥ PRy 2
L), T NVoRMZEE (RRAFIRERLHREED
BLER OREE OB F2FHEiT 2 PETH L. F
7o, SEHW [HRAE] 1, B—ay boizo, B
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WIRe X — =52 X W EH Y 8y EHERT B Rl
BEZLND., 5tk WEMRE Ly vy Bofkik
mAE MG Z LT, e ERSITEET5 I ENEE
TH 5. A7 ROBMED o
S2-caseinZSMH ENTWB Z L5, FLEBRERIZ4
AEBWML72H y TVOLAGHENRLL ) TS
{poTwd, AETHNITIHKY V82 HEews
WCBRZE LA CHET 2 EMT 5 2 EPRFE LW EER
5N5.

S0, RS T ik o ZUREKCRI Y R R
B THILE T OBAND B EANZOWTHH L, FHH)
TLORAMKS NV EOEAROEREHP L, F
LT UVF—BEMA DT LT v RLBREBMEICA b
TeHRAHRINEATH) 28T, AT VAT —BHIIHT S
L) weEtrmo e HigT
=

EHLTUNEF—DT VLIV Y ERD D BTHEEO 5
Hk s 3 BoOMELEZER L7z, SHRIEEREIIOW
TN F—2a yEL, BEBICEEN ;AT L
WE—FN Y v 87 A2 ICEHiT 5. 2hick v
L7 LIVF—BE T 5 X0 EY) Ao knT &
WHEICT A Z & 2 HIET.

FZSHER

KX DETOFEFE, BRI REFRHASALZ .
EE®E

NEFHE, WRoBERE M, 7— 5 o0, 54,
WCHEREMZREBNE L, GO MM & A LIl & 7R 2
LTw5b.

AR, FEoFRE AWM, 7— 5 NS, 5, fET
WM EBNE L, GO & B LIl % R 2
LTw5b.

TBEAE, WIEoEREAm, 50, BATICIEER 2 =1k
L, WSLOMYNE % HE LR KR L Tw 5.
INAHERARIE, DF7EoaM & AW, 547, FTIcEZEN e E
ka2 L, WSCOMMNE % G LIRERE KRR L TV 5.

_70_

X

1) Lifschitz C, Szajewska H. Cow’s milk allergy: evi-
dence-based diagnosis and management for the practi-
tioner. Eur J Pediatr 2015; 174: 141-150.

2) Fleischer DM, Perry TT, Atkins D, et al. Allergic reac-
tions to foods in preschool-aged children in a prospec-
tive observational food allergy study. Pediatrics 2012;
130: e25-32.

3) EEEHART WA, AREARER, RN BEEE AR
SNLAFEROME: FAT VIV —F RO REEICD
W, H/NE SR BL2EE 2018; 31 9-13.

4) WMIEBRE, THREH, RHER ARFE BIEET, W
BE— FAT7 LV F BB BTAAESL Y, T
a7 YRS A58 7 LIVEF— 2010; 59: 117-
122.

5) AT )AL R A AT AR AR A [T L
VE-—WHEEECREMICET 5 FRQ&A.] 2009, %
HFEH0122001 7% - HEEFEH 012200275

6) PrIFEEL WAL, i, B S S, EEITE.
2T LV F = 2 AR o Bk O AR
Browar. HAANR7 Vv —458 2015; 29: 649-654.

7)  HIEET PR FARRT, AR, FLBE CRIR RUG
ZRDIFAT LVF -0, HART LV F— 23
2020; 34: 370-375.

8) MNAHE, SUtERL, WAL, RN, EREA 1 F
CLRMaETR o p-5 27 bra 7)) v B X UZOREH
ISR LR SN2 TF 74 FF =016l 7L
V¥ — 2016; 65: 200-205.

9)  AHEM, RIS, SRR, RO I A T V054, H
5 - fUHESYEE. 1984; 37: 547-552.

10) https://skyline.ms/project/home/software/Skyline/be-
gin.view, 2021/6/23

11) pEdoc s, U, kR GF). AANET L
F—2a (F). BT VVEF—3BHF 1 K54~ 2016.
PR LRI A . 2016.



=

Society 50 THEBT 5 /MR IEHHE: A e
SRS A

BT LV — g AR ATF - b
INBT UV E =25 25— 5 =12 & BIMBERE ~HEPI 50 LT~ T KW - A
MRT LVF—TF 2 — 5 — DS (REMORNS) A% - b

Society 5012 & A BN T — 7 7 1 — g & IR EH 7 — 7 % (HL7 FHIR)

T

FERUGRE L+ 102, FF R RHE2- -+ 103, K P B 2 B RL & -----104, 2 Y R U7 A1--+--105
Y YRYY L2106 HEHEF L I F—1--109 £EHEEF £ I F—2-----110

EBMtyar #ig

il 1-6
W2 1-6

124

130







SATIR EL AN BRI B 503 e 2 L %

]2
m

B E

Society 5.0 THHLG % /NRIEY L

A HE AR
TR R A B R 27 R ZE R i PR S Bl G

Developmental pharmacology and therapeutics and clinical pharmacology in Society 5.0

Koujirou Yamamoto

Department of Clinical Pharmacology and Therapeutics, Gunma University Graduate School of Medicine

E25

Society 5.0, FEGAIBEZRHFEHEE (Sustainable De-
velopment Goals: SDGs) ~OxfIt & LTHRRE N2
BEORFAEGETH Y, tLE&PHREDOILEDLDD
TRt A%, BEEOSWEFEN ) L HEomuita
T—=F OO A EICEINFEHTLEEINTVES.
Fpat s (Society 1.0), EFkth4 (Society 2.0), 1.3
114 (Society 30), TH#tlh4 (Society 4.0) (2t < #Hr
727244 Tli&, Internet of Things (IoT) TETHOAL
BN ORHPD, SEIEFRARPHERIE SN, A
Tonhe (Artificial Intelligence, AD) 12X 0, DERIE
WMODEZRHCIRME SN DL L HICRD, aRy R HE)
EATH: EoHM T, i, 05 oMsit, A%
OEERERRMEOS TS oiEE WS 5 2 &8
B nTwd. §TRIEROBICBWTHAIR TR Y
hOEADHE A EHEATWS, 20204E11F A< KT 7Y
PRBEH E ), A<= b7 x v FOERESEE LT
KBENT, N—=T 3 V40D ERILHE S DFEHRE THEBL
LTCWwWaAHiMi ¥ 272 T, Society 5.0 TRD SN S
RO iR, EHREAOEEZH R T2\,

Society 5.0 & (&

Society 50i1%, EEMRATREINZRWHEHETH S
FfE v RE 72 B3¢ HAE (Sustainable Development Goals:
SDGs) (1) ~OHIEE LTIRR Sz bAEOFKK
HEBETHY, HEPHKEOAED O ORI
T, FBEEOECEHEAEM N L EOE AR T — 7 2k
POFBHZEICENFERTLEINTWS. 20164EDH
5 MIRMAEAMIEARGTH T [ A4 N—2B & 7 4 T H 2
MEZEEICHAE ST AT AICEY, RERR LS
RO R 2 W3 2 AL ots] Exrsh (F
1), ZoJisti3 el (2021 ~ 20254E) 12BWTH [#

oo il HE Pk & SR 2 2, ERORE LB OLEHRT S
LB, —AVEDBEHETEE LB TE 514
ELTHEHANT VS,

AL S (Society 1.0), EHitt4 (Society 20), 1.
¥4k 4 (Society 3.0), TH#HAL4 (Society 4.0) 124 <
7z 7t 4 (Society 50) (®2) T i, Internet of
Things (IoT) TETHOAEEI DO, SF&F
AR E A S, AN LH6E (Artificial Intelli-
gence, Al) 12X ) LELERSLELRFRICIRMEI NS
9k, aky NRHBETHEL EOFMT, LT
mimit, W7 o#MBt, SEOKELR EBHAMa0 S F
NERIEZEIRT 5 2 s Tw s (F3).

20194 (A LBl aa o A VARG DX v T
IV IANORIBIZBNT, DO EIZB VT H DR
(LOEZEEAFEHR S N, EROTHIZBNTH I
BEENRIDIBEDTWD. 5%, &5 7% 5 HEHIC
Lo THAMEPKESEILL, EHEOED FbZEFNIC
AT NSRELLET B ERTFHEINS. Bl D
T OBIR & SR B 2 ARk L 72 BT, kAR
DERHFDOIEN FEEZ, EiiTHI LIRDLNTVS.

Society 4.0 £ TOIEHELFT & E&E

BB X BEMSE O E1Z, Charles Babbege %] L
7RG RRRICII U E 5. ZD%, Alan M. Turing??,
VELRT— 5 LERAFIRZRESELZLIZLIVH LW
BRI T E B ICFEATT 2 2 EAMEETH D T &
ZFFBA L, Thomas H. Flowersh\ W X £ v F % HZE
BICEEMZ 2 LICL>THFANT V2 -5 2%
L7z, o4 35 e R iR 2 AiIcETT 5
72O EIN o ¥ a—yTHEHD, BRET—%
ZELTAREIUATE 2 IEE»L, SFSFR
FHUHR T — 5 R—=2FHAR LI ENS L)k
D, BRHEZ0H 5055 IZBWTAITRDOY =)L &
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=1 SDGsDO5DODPE17TDEIZE
550 P 17 DEEE
People (AfH) L. BaR%Z2R<%5
HHWLIFEOAER &L HOWHEGAT, &6WDHREOBE BRI 2>
ISR 24T, B AR 2 flfkE B r i
VLR T D Iz b o, AT RRERORERELFEBLL, FrieRErRiET S

HAE 3. 3T A ICHERRE & fantk %
bW BEMHOETD AN OREFENRATE 2R L, izt s
FIE 4 EORWHEE AR
ETONTABHANSANERBEDOERNHE ZR L, FEFEH OB IET D
HIES Ve U A —FEEFHRL LD
VU H—EEER L, ETOLEROLIROREEIE1T S
B 6. ook e Mo L&A HIC
ETDNx DK EFEOTI A ATRENE & Fifst il RE 70 BB & iR 2

Prosperity (B X)
HR LT L=, BT
RELEEEHRET D

AT TRV F—2BARIIE LTI U =T
ETONED, Bl EHTE DR ARRERYT RV —~DT 7 A ZHRT 5
LS. B& AV b EFRE D
B DO FHGE FTRE A R LR M VBT DAL DFERDEFENREM L BE R DOH D
AHBLWER (Fa—tr k- U—=7) 2EETS
FIEE 9. PEZE & T T O i 2 > < 5D
BREL (LYY 2 N) oA v 7 TRESE, BB DR ATRE 2R BERL DIRE L O ) =
a v OHEEERN D
A 10. ANREORFEL 2L E 9
FENEOEEB O EE 2 EET 5
HEILEARTON2EH OV %
B CRENORE] (LY U ) TR AR 8 L OB 2 F2819 5

Planet (HBEK)
koo, H#
B> RIRE IR & Ko % <F
%

FIE 12. 5< 2 5E20 D BIE
Frlge rIRE 7R EPETH B TR IR A IR T 2
H S 13, RSB BRAO 7 6t R %
RGEEE R OE OB LBERT 572D DBR K EH#H L D
B 14. YD BNSE5FEA D
Frigt rIRE 72 BB D72 DI - MHFEIR AR AL, Fr BB TRIFT %
AL 15, RO ENE H5FAH D
FRI/ERER OIRGE, I, R rTRR 722 OHERE, Frge rTREZR R DR, BB L ~D %t
AL, WO HED B OFLLE - [T & OV E AR DB A L35

Peace ()
SERITALE, o
AR EETH

HAZ 16. EFn & AIEETXTO A
FEGErTRE 72 BRZE O 72 O ORI TN RS A BE L, R TOAXIZFNE~DT 7 A%
AL, HHWD L ULIZBW TR TRABEED H 5 B e HlE 2595

Partnership
MEMTIR 7 a —s3 )L« )R—
rF—vy7%@ELC, 7
Ve HEERTD

HEE LT N—= b=y P CHEEZER L LS
FrfE PR D72 D ERFE AL L, ' r— UL« R= b F =2y TEERET S
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ChEFETORELS(4.0) s>  Society 5.0
WY

e ——

TMT,

AREESE - B8 AOEAECLD
Oty MrRER

X1 Society 50014 (REFFERLVYEIH)
Society 50T, 7 4 YA NVZEHR DX ¥ H— 5 DR GRS A /i‘~§f’eﬁb:%f§§ﬂ, FAN—ZZHETIZ, COE Y

U5 % NTHIEE (A ARHT L. 2 OMFERAT 4 VA VEMONEIZS £ XEABTT 4 — Fiv 2 Sz

icBits |
“Society 5.0” 7 & 1.0

5.0

' ]
1un1nuw1“w'

"M10000001010197 f‘-'-‘-’(ﬁ y
|'h-|.“‘ﬂlulu'=un,g'ﬂ‘ = (ol
I‘."‘hn“mn 4 2-0

, & Society[2.0 B

3.0 T
4.0 3.0
PR FRRR)
K2 Society 5.0 (RERFERL ) EIH)
B S (Society 20), L3fE% (Society 3.0), 1H#HALE (Society 4.0) 1ZHi, #Hirz7

Ftl 4 (Society 1.0),
HEERT
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S0 - BIROILE, BIBHR ) M ORESHEO——X|
RECTHABTERL

i

BEIZIRROEE - b RE
L UFSE— (BARD) e
[FIRERTERR]

S E(C LD,
FHEITEREEOHE

X3 Society 5.0TCERT 31t (REFER L YEIRA)
Society 5.0 CHEI T 5 1:41%, ToT (Internet of Things) TETHDAE T AOLD), S F T LU IHERD
EFEIND. 612, ATHEE (AD 1I2X), LELHERALGELRFICRME SN, oRy MR ABETELR SO
MiC, ATk, Mo oMB b, AEOKER EOFEE WIkT 5.
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SEATIR] AR/ YR PR B B S 2l 4 & R ok

1

L

'7' ‘ 1 1 L | L 1 1 l 1 1 1

-g &
1900 1910 1920 1930 1940

1950 1960 1970 1980 1990 2000 2010

%

5 L—T70OHER (@6 ) 51H)

LoTWh,
EHFBBGICBIT2HHED R oRHBENTED
196041213 i IY 254 5 >~ 47, A — % ®Manicipal Hos-
pitalDIBM Y A 7 A X B FE R EZ AN L T
. AVE2—FFHOTF—=FR=ZMEI AT LEL
T, 197VRIC AR A O TG EE L 727 — & X —
AMEDLINED % ¥ 7 4 Y EH —E AHFE S h, o
FEEHRE Y 2 7 27 RLNERSEEN Y 2 S Ok
HREPRAARLNTE 2 197141213 a3 v ¥ 2 — & Wik
WAE (Computed Tomography: CT) 2SS N5 7%
E A—F—Par¥a—sEE#launiFicsn
b, IV FDOHFAEIEIATROLDE L 5> T VD,
EHIZ1990FERIC R B LA v 4 —% v b= X
DR World Wide Web®DBd38I2L ), 33 2=/ —
Tarvy—nlLTHI LY a— I NERLIEESE T L
X9kt MUELPEATI V2 —FRSFE
F e - VEREENT I REIC 2 D, 20204 (ISR
—BALIR FIRET =7 — 2O L 7238088 7 77 ) H%k
MR 2 B ALICER S22 AR S (Ma) *,
DPETHO THRREH & %2 o7z FAFICAST— T
vty FICWNEE N LERT 70 7T A ERERE L
THRAENTVS., RS5OV —IZX Y, BEFER
A 22 L T, HROREBLRIFELEL, #Y)

BIGRBIEADZENTE S,

BUE, BHSFICBITA Ty 2 — i CRbIEH
ENTWBEDIE, Al aXy MR TH A S . BEIEFE
FUCEO MR O HoSREITHEE L L, AL
X % MR W2 W8 M E ORI ILHT % & Sh
TW2Y, BEREOAEAY  F—h 585 HEHITE
FOEEBRPLHONLEREZ I 2ICBITEY, &
PERED ST HERE S5 S 15 5 M B K 2 15D IR THMr
THEENIIE FOREBRETWE. —J, FiliaERy b
i, b FoBESSHITS A d HECias s
T —ARIRFEDL, b MO TIRE VIO LE %
192 ENTEL. Lad, Akt —Piliory
MIEECTHIETE 20T, BENEBREREZINL
L BRI CTRM 22135 2 &5, Bkt
WIERECTH 5.

BRI DS %

TR DI EED H % & LT, Moore® F:HIA%I
SRTWVAY. Joxid [EMEKD 72 ) OB ESE
UECHR D] LI BOTHY, BIEOBIENITHILT
BWa23H0n, ar¥a—F0REIEZOEANHES T
FEHBIBIIZH R L T 5 (K5). MooreDiEHIC b B
FIby, avCa—OlETIERICKEXTLHI L
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344 1 5 (20214F)

M6 E&EBEOUHE 5L 5IA)

BTELw, FHTOKEZIDH/IIVNHEEDOLS
LiETcERVL, el CEREERZITIZLED T
S, LaL, YHEIZZD XD WRMRRET S
ZriERl, av¥a—soiigtElbEliy s EEx
Tdw,

HIEO—HN I R A8 3 VI3 TBytefEEE D
FHBRLERE 22 CH Y, CPUIZEGHz (10fE5 01
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3) Liu B, He H, Luo H, et al. Artificial intelligence and big
data facilitated targeted drug discovery, Stroke Vasc
Neurol 2019; 4: 206-213.

4)  http//www.ss-mix.org/cons/

5) https://www.ics.uci.edu/~fielding/pubs/dissertation/
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6) Society5.0, P B KF, https://www8.cao.go.jp/cstp/soci-
ety5_0/
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