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, JREEHARR A IS Kogoj DgfikIRE 2 el & 5 2 fifd TIRE 2 BT 2, =
IR E DR T T 201 L Wwiildid 25, BREGEVRT I EBRED
Fcd 2, fEBHIC RS MERAEICHE 5 BIMERIE% 2 C-reactive protein  (LAF
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Ft) % capillary leak FEMEREICHE 5 ML L JEBRA2IC X VLT T BHEH D &
% 2,

ek, MRAYER RIS T 23R, T LT, BIRKERT AR, v
JRARY v, AL PLFRI— b, EIRER E2MTONT & 72, IRETEZE L
EmE B TR D HZREBTH Y, TN DOBFIC X YT 2 A[EEED
H 50, BHHEOH LR RO EIEIC X, AREDE VBB AR R TH - 72,

2010 4EICHZBEIC A L, Tumor Necrosis Factor - a@ (LLF TNF-a &B&EE) [
EMCHIA VTV F =TT XY L= 7 HEHATEEE 72 0, LI 2011 4810
IZPT Interleukin - (LAF IL & BEED) -12/23p40 HilkEAIcHZ 7R TF X <7
Db Y, X 51T 2015 FELIFE, PLIL-17A PiRRFICH 27 FX~T L 4 *
¥ X~=7, % LCHIL-17 ERGUARAIcH 2 7m X~ 7% &8 IL-17 fH
EIRIHF &, PLIL-23p19 filABIFICTH 2 e ~=7, Vv F X< T HHH
CEAREL 7o Tee AV 7D FU~T, TRV LT, ®7FX<T, 4%
XX~ Tarr~T, S~ 7 3REEZEA~OBICERSL T
, D DAY AR L O R BR BLBR Y 5 BR %% (Granulocyte and Monocyte
adsorption Apheresis, AT GMA &BgEE) DEAIC X Y, EROIBETIEICL
T, BmWIREMRBEONE LIk o7 Y,

WREDRIED AN AT — FIZRD X ICEZbNT WS, FKE~DHE RS
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IC X D REZAMMINLL b TNF-a % IL-18, IL-6 7 &A% E i, Bkl %
WYL U, S L & 2 BRI IZ H B 2353363 5 TNF- a2 X 9 & itk
Ahz, ZofHRMIIE A Sz IL-23 13 Thi17 Mg b, %z HE L
, Thl17 M@ SEA X5 1L-17, 1L-22 3R LML EE, #EEhE% 5]
¥z 39, Th17 ffEs & 1231 IL-17A, IL-17F, IL-21, IL-22, TNF-a %3
FEEINZ Y, ZnbDHA A A VIFREACHIIEOIEIEL 5 X RO
RIEDN—T %G| &L, UMOKRERFHRI 22 9,

WZED F B E IR IESER & el L <, IL-17A, C, F o LEL TH D,
YTt IL-17C R L ALMfe oG, IL-17A 128 5 FLEERE o =i
THETH 2 e PMEINT B 9, IL-17A ZELMILICERL, JE~x7
F F ORI, KEMAAD O O RIEMES A4 A4 vereh A viEEEFE, £
B~ DBl E e, KMo I 535729 D, §TIL-17A Fifk
FERICE IR R RIEST 5 e E R oD,

Db IR E IC N L CHL IL-17A ik Th 34 F 2 F X< 7 (
Ixekizumab, LATF IXE &W&EE) O 512 X 0 X% (Psoriasis Area and Severity
Index Score LA T PASI Score & BgF) OSERR LA E2WEL =Y, P IL-
17A ¥tk (IXE) o5 X v, JHEEED IL-17A, F 0RO T 52 2 & A4
LNTWE2Y, G IL-17A DEFEIZER P R Wi EEANEETH 5 10,

3



Slal, MR IC s, ML Th17 £9 A4 A4 v ThH 5 IL-22 @ IXE
HhiggoZefe &, IXE & 51D MiF 1L-22 5 & JIMERE, 4 EREL, CRP, PASI
Score, HARKERIFSEEMEZBEIEE X 27 (The Japanese Dermatological
Association severity score, LA T JDA severity score & B&ic) & OB % 5~ 7= D

THET 5,

FEB - BEFET5iE

2017 4F 4 H2>5 2018 4F 3 HICHi st KB BERHC TR TRRZ R I L,
IXE 0% 5% 1T o 72EFIZ 10lThH Y, 300D KEATR, BENRICOW
TIEA VT X O EHRE L 72, inBAIER O HIE I 1E JDA severity score DA
A& 438, 12588, 24 Bk D2 2T Kruskal-Wallis 7€ # 12 Dunn 1
EIC X 2L ENE 21T, p<0.05 2 HAEZAEH DV & L, L 7,

B0 CTH M RTFF L T w2 IMiF 2 5, Quantikine Enzyme-Linked
ImmunoSorbent Assay (U4 T ELISA & B&Ed) Human IL-22 Immunoassay ¥ v k

(R&D Systems, Inc., Minneapolis, MN) %\, FMEICHE, I IL-22 %
HIEL7ze AZ v X — FORMIREOWSLE (O.D.) 1201 THY, ZHKibE
IR BELUT &Il L 7=,

IXE % 5-HiDMiE 1L-22 fE & HIMmEREL, 4rhBRkE, CRP, PASI score, JDA
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severity score & MHEABEIR D H I IC DO WTIX, T — £ EixV 72> % Shapiro-Wilk
D IERPERIE IC B3\ CIEBID AR ICHE o T 7z TL-22, HIBREL, 4Bk, PASI
score, JDA severity score |3 Pearson ORRMHBARE 2 Hvy, IEBAE ICHED 78
%> 7z CRP ICBd L Tl Spearman DJEAAHBIFRE % V- TIRET L, p<0.05 %
HEEDHY L L, £72, 8AEANCO TN IL-22 o IXE # 5./t To

ZAiConTH i~z

R

10 SEGI OISR O B FE R TH 543, BT 4, 3 47T, IXE#S
BRAEI: D T 4EH T 65.2 % (range 47-89 %) TH o 72, BHI L 2L > T BE
Blix 1 BICH > 7z, SHMGREA AT L7ERNR 7 HlCd 0, SEPEERERAE
e D P 4E S (EREHEfRZ2) 13 58.6 1% (£12.4) TH - 7=,

HERIE 1L, SRR CTREEIC X VA TH Y, R D LY o455 28
Mgy b u— ARRIEG D & SN AER 1 IREIREE 25 2 4 F, TNF-
afHES® (fv 7V Fo~7, 7XYL~7), ¥ IL-17A $ifk8H] (« 27 * =
< 7) ORGERMEITL Tz, FEG 2 1350 IL-17 ZARFUARF (7o 2=
7), FEGI 3 IZREIBREATa AV, fEF 4TI IR, fEFISIET b L
FF—1, JEF 61 s RAEY v, A+ bLFH—F, TNF-afHER ([ v
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7VFo=7, TEY L~T) oL, EH T IZEIBERE AT v A FRAR, fEHI
8IX7 7L I A, RIBKERTa A4 F, =L FF— AR, MEFN9 1T b
LFF— b, BIBEERToA N, §T IL-17A HiE8HE (27 ¥ x<7) %5,
KER] 10 DHTAR L R0 o 72,

9 FIIRTARIC T Y b —ARR D720 IXE ~EE5EHE L 20, JEH 10 D
1 o BYIEl & b IXE 584G & 72> 72, FEH] 4 © A28 IXE AT X 2 /% T
HY, zabblofEplciz= rvFr—1+ GEIL 3, 7, 8, 9), GMA (EH]
2, 3,6, 7,8 9, AFbLFF—1F (EH 2, 6, 10) ZHHL 7z, IXE OF
B G (R ) 13 10.1 » A (£4.2) TH Y, 10 Fld 7 Flid 854k
B TH 0%, IFNIHKRT Lo THY, HTHBL LTL, fER 1 IZKEESR
iE, FEG 3 IXNBHEE Cftifbe~tnke, fEf] 5 (B E SRl Td 5,

IXE # 5-BAiEIED JDA severity score UL (55 1 PUSMEL, 56 3 PUSBIE0)
X 12 (6.75, 15) TH otz 4B TIX 2 (2, 4.75), 128FFS T 1 (1,
3), 24 EKSClx 1.5 (1, 2.75) TH o 7=, Kruskal-Wallis #E# Dunn #5E
IC X 3L EHZAT - 72/ R, RGBT & T, 438, 1258, 24 HO WS
Ndb p<0.05 TH Y, HHBHANT L 0 BEANE L2 2 L ARSI NI,

10 AER 0 R IMAS 5 o P30 £ MR 2213, FImBRE 13110 = 6599 /L (IE

HEIPE : 3300-8600), #7AEREL 10204+ 5923 /4L, CRP {# 9.6 + 13.5mg/dL
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(IEHHPH : 0-0.14) TH o7z, F7-, MiF IL-22 fHDFE1F 240 £+ 261 pg/ml
TH Y, 4EFICHRHREUTTH o7 (K1, BRIAERIGDOITTEITDOWTIE, »
FTNDIEF] D EPGED G IOV TIEHEI N TV B,

Mg IL-22 {l & IXE #5810 A MERE, #F$3k%, CRP, PASI Score, JDA
severity score & DMEICOWTHETL 7228, FIMEkE (R=0.84, P {<0.01)
. IFhERE (R=0.89, P {E<0.01), JDA severity score (R=0.63, P {<0.05
) LIFIEOMHBSE SN, CRP (R=0.61, P{=0.06) I#iZF#0EE®1L
RO Do TS, IEDOMHBI DM 234 5 37z, PASI Score (R=-0.07, P fE=0.85
) IMHBEABR R R o7z (K1),

IXE #5-07ic 1L-22 2 ER L Twiz 6 SEFlIc B W TIE, 5% %20
7= (F£2-K2)),

If13% 1L-22 fE O S il & kR ¢ Wilcoxon OIERIFIBIE I CTHEE L 7228, H
MEREL, HFHBRENE P E<0.05 AT CH Y, IL-22 fEEfERECRMEREL Y D2
E2E L, BEZ%Z#D-, PASI Score (P1{H=0.455) TIIHAEZ%ZRD LD
572, CRP (P fE=0.07), JDA severity score (P fE=0.068) ic>\CII#iit

WA EEIZRD ad o 7o h, EEfE CEIED B W HEF 2 A b 7z,
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S, PUIL-17TA iR TH 2 IXE D51 X 0, IREMETCEE O EAEE 32 L
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W, X 5T, IR CIIME TIRENIC IL-17A/F GtEarh ke % <o o

N3, ko, §IL-17A kRS HIED 57 & 5, BYEILICET S By
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L IL-17A $ifEk (Ixekizumab) O 5ic X v, 1L-17A, F OFKIHOET D &7z
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HINTHY Y, MIL-1TAPEE TROA 26T, Litbr vy P XV v LT

WRIZEEHRLTWS, Db RECcH IXE o5 i X v IiE 1L-22

EPME T LCw2Z & X0, JLIL-17A PURIC X Y EZEED RIED NV — T D3 5 1)

b, IL-23 ofEAE2ME T L, Th17 fifgs o o IL-17, 1L-22 oFEAKT, Z L

THEODWREZL-LLI-EEZLNT-,

IL-22 13 EoREZ AL WT, FIEX7F FORFALZFHE L HARLE

CBI5-9 % 25, Z o il & O RGEBEHIA TR ARSI, IL-17 MM H

B IZMHEMIC IR L CTHBES 2 19, FZREDIRATER TIZRE N~ DA FERIR
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—J7, I IL-17A 3@ A & T, BEEERE Ic s TEREICE
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T MEREL, HFhEREL, JDA severity score & IED MBI % 3 72235, CRP, PASI
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FEDIEGIEL AV T2 2> 0 72 T & 2R E DEE THBE D & - 72 CRP & BRI % 78
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# 1 1 IXE %51 D FAEH] DR A fE

SEH WBC IL-22 CRP PASI score Bk e JDA severity

(/uLl) (pg/ml) (mg/dL) (/uL) score

1 12100 282.914 0.11 28.2 8954 6

2 8000 0 0.18 27.1 4800 11

3 24200 585.482 9.62 15 20328 13

4 12600 0 1.53 26.4 7686 9

5 5100 0 0.38 15.2 4437 7

6 14100 261.302 29.59 47 12690 15

7 12900 142.436 16.08 31.8 10578 15

8 20800 423.392 2.15 25 15808 13

9 3400 0 0.02 17.1 1360 4

10 17900 704.348 36.39 22 15394 17

Rl 13110 240 9.6 25.5 10204 11
+ (R = 6599 261 13.5 9.50 5923 4.35
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1@ IfyE IL-22 fé & IXE 8500 (a) AImBkE, (b) FHEkE;, (c) CRP,
(d) PASIScore, (e) JDA severity score & DFHEFIC DWW T

(a) AIMmEkE (R=0.84, P{ti<0.01)
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(¢) CRP (R=0.61, P {E=0.06)
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(e ) JDA severity score (R=0.63, P f<0.05)
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& 2 ¢ IfiF IL-22 E D iRl D HER

TER 034 4 3 1238
1 282.914 99.2 ND
2 ND ND -
3 585.482 ND -
4 ND ND
5 ND -
6 261.302 -
7 142.436 ND
8 423.392 ND -
9 ND ND
10 704.348 ND
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2 ¢ 1M3F 1L-22 fa D iafEhiik O HEE
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X o i HA

<F 1 >IXE &5ATOREF OBEfE (HIMEREL, IL-22, CRP, PASI score,
I EREL, JDA severity score)

<[X 1> I3 1L-22 fifi & IXE %55 0 & B i o AR X

(a) AImBkE (R=0.84, P {f<0.01)

(b) #FrhER%¥ (R=0.89, P fii<0.01)

(c) CRP (R=0.61, P fE=0.06)

(d) PASI Score (R=-0.07, P {E=0.85)

(e) JDA severity score (R=0.63, P fi<0.05)
Shapiro-Wilk @ IEBPERE IC 35\ CTIEBID AR ICHE > T 7z 1L-22, FIMBREL, #F
HiEREL, PASI score, JDA severity score |3 Pearson OfERMEARE % vy, 1E
AR I e D 7 h> o 72 CRP ICB L Tl Spearman DERAHBEIFRE % F v TR gt
L, p<0.05 2HEED Y & L7z,

<F 2 - M 2> TL-22 fE @ IXE iR O R
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T HeEFOREEIC I TNF-a, 1L-23, IL-17, IL-22 &% A4 b A 4 v HE
LT3, bbb IR 3\ CHT IL-17A JifkD Ixekizumab (
IXE) %R E2R LI L 2EL 72,

IXE IZ X WA gD IL-17A, F ® mRNA OFBEPME T T2 2 e BRI n
W52, MED IL-17A 3RV R ERBPWHTH %, IL-17A & i Thl7 2
HEEE TN B IL-22 1%, fERIXEI 28 IL-17A & a3 2 T CHeit 0k B8 % T A
ToLEZLN, AL, THICMPTERLTHS ZEAMEINTN S,
H Y BRI PRI 351 2 MUK TL-22 fif & RIS B E o AHBY & IXE o i 1L-22
fEICX 3 5558 2 b L 7z,

J7ik ¢ Iy 1L-22 il 1% Enzyme-Linked ImmunoSorbent Assay % F W EIGE L 7=,
IXE #5870 MiE IL-22 ffi & C-reactive protein (CRP), HIMEREL, #FHEREL,
Psoriasis Area and Severity Index (PASI) Score, The Japanese Dermatological
Association (JDA) severity score & DAHBHRIFRIC D\ THENT L 72,

g IXE Be 5 IL-22 fili28 LA LT 7z 6 i3 55080 U 72, 13 1L-22
fifl & AIMEREL, 4FhBRkEL, JDA severity score (Z1IEDAHRE % 580 72,

fam  IXE I X W EHEO RIEO L — 70 Wi b ¥ o, 1L-23 D@EEMET L,

Th17 fifE2 5 D IL-22 ODFEEME T L= E 2 b,
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Background

Psoriasis is a complex inflammatory skin disease resulting from activation of the
well-defined IL-23/Th17 axis. Tumor necrosis factor- a, interleukin (IL)-23, and
[L-17, and IL-22 are key cytokines in the pathogenesis of psoriasis. We
demonstrated that ixekizumab (IXE), an anti-IL-17A antibody, was effective for
generalized pustular psoriasis in the previous article. Although it has been
reported that IXE reduces the mRNA expression of [L-17A and F in lesioned skin,
it is difficult to quantify IL-17A in the serum because the amount is too small.
Therefore, we examined the effect of IXE on serum IL-22 levels, which is
produced from Th17 cells along with IL-17A in patients with generalized pustular
psoriasis.

Methods

The serum concentration of IL-22 was measured using Enzyme-Linked
ImmunoSorbent Assay. The correlations of serum IL-22 levels with C-reactive
protein (CRP), white blood cell count, neutrophil count, Psoriasis Area and
Severity Index (PASI) score, and The Japanese Dermatological Association (JDA)
severity score were assessed. A p-value less than 0.05 is considered statistically

significant.
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Results

Six patients with elevated serum level of IL-22 before IXE administration showed
its decrease after its administration. Serum IL-22 levels positively correlated with
white blood cell count, neutrophil count, and JDA severity score, whereas they did
not correlate with serum CRP levels and PASI score.

Conclusion

[t is speculated that inflammation loop in psoriasis was blocked by IXE, resulting
in a reduction of IL-23 production and a subsequent decrease of IL-22 production

from Th17 cells.
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