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[ Abstract] Monogenic inherited skin diseases are a group of clinically rare diseases that include nearly
1000 phenotypically distinet disorders. Through the concerted efforts of researchers in dermatological sciences
and related disciplines worldwide, many advances have been made in the etiology and pathogenesis of these

diseases in the last 30 years. However, it is important to note that the treatment of the majority of monogenic
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inherited skin diseases remains a challenge for clinicians. Dupilumab is a fully human monoclonal IgG4 antibody

that specifically binds to the o subunit of the IL-4 receptor, thereby inhibiting the IL-4 and IL-13 signaling

pathway. It was first approved for the treatment of moderate-to-severe atopic dermatitis (AD) and has been used

worldwide. In recent years, the drug has been successfully used to treat some monogenic inherited skin diseases

with AD-like clinical manifestations, such as hyper-IgE syndrome and Netherton syndrome, with good efficacy.

The drug was later tried for the treatment of other monogenic inherited skin diseases, such as Hailey-Hailey syn-

drome and epidermolysis bullosa pruriginosa, where it was also proven to be effective. In this paper, we review

literature reports related to dupilumab for the treatment of monogenic inherited skin diseases in recent years, fo-

cusing on its efficacy, safety and possible therapeutic mechanisms. We aim to provide a possible scientific basis

for the future application of this drug in the field of rare monogenic inherited skin diseases.

[ Key words] dupilumab; monogenic inherited skin diseases; Netherton syndrome; hyper-IgE syndrome
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Fig. 1 Pathogenesis of Netherton syndrome
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Tab. 1 Case summary of dupilumab in the treatment of Netherton syndrome

e TR e semgens FI25 5

IR

N %
SERIES (4 BITRER () g; ;;

Murase %5 32 4 SPINKS & Hth 600 mg, J54%:

HR4E T B 300 mg

CIS 49.2; EASI 61.8; CIS 21.0; EASI 12.9; KR4 [9]
IGA 4; J& £ VAS 7; IGA2; JEFE VAS3; IgE

R IgE 76 633 1U/mL; 59 208 IU/mL; TARC
TARC 2102 pg/mL 833 pg/mL
17 4 SPINKS 4 [ I X CIS 39.0; EASI 35.6; CIS 30.5; EASI 12.4; AKiR#
TN IGA 4; J&FE VAS 5; IGA2; JKFEVAS3; Igk
X% Igk 5781 IU/mL; TARC 3229 IU/mL; TARC
1858 pg/mL 1283 pg/mL
Ragamin & 41 4 REEEE WA 600 mg, J54 MERFUNE JCEMA BTG REA S, Krd (5]
Gioall] AW JE 300 mg BFK (R ). RIT S AR
S, ZEHmA ke, i
300 mg A JH 5
Sipmuth % 12 4 SPINKS Wth 600 mg, 54 NASA 33, NRS 8, WM NASA 31.6, NRS3, W2 RiRd  [7]
AR HEPYJE 300 mg PERIANM 0.37 Tsd/mL  HERIAIAE 0. 13 Tsd/mL
8 B FE Al 1 B RS % NASA 50.5, PGA 4, NASA 18.0, PGA 2, RiRki
BERREH  NRSS NRS 3
Inaba % 26 % SPINKS 4 ¥)i 600 mg, JF4E JeRARIES> NRS F K& Z 0, EASI, RKiR#  [10]
aRA IS 300 mg NRS. IgE, TARC # 47
WETRE
Aktas % 40 L KRIMER BIER 600 mg, EE TRARIT 53 SERPERNR S W M, ZER (8]
Gialll] HEHJE 300 mg B 8 R I IR E L
Wang % 20 %« SPINKS Wk 600 mg, JFEE T SCORAD 60.4, EASI SCORAD 4.3, EASI 0.8, KR+ [11]
R AP 300 mg 15.3, NRS 6.5, DLQI NRS O, DLQI 0, 3k &%k
20, kR ELNESS K EOGH, oty
Steuer % 32 & RMIEH Wi 600 mg, S5 K WRAH, R 30% WNTBCE 5%, ZFKE Kifts [12]
Lioalll AP JE 300 mg R IR 50%
Odorici % 29 & RBEEHE WIhR 300 mg, 58 (R EASI 26, PGA 4, NRS FEASI7, PGA 1, NRS2, AKif#  [13]

K AW 300 mg DLQI 4

CIS: IR MBERIT T EASL: B WAL IS4G 1GA. BIEHRIAITE:; TARC: MBEAMTEMLN T VAS: WREBIT%; NRS: BT
P, NASA: XM HRLEEIFAl; SCORAD.: HERI{ER RRITHEEL; DLOL: SR BRER PCA . BEARRMITAEIE 2>

10, DLQI 20
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FLR R, FRIRI A JUE B MZS 4R L ST, S
HHMS , JLARHEE ) Baro M43 H R
5 IgE Zi & iE AR DG, 4N STAT3, DOCKS, TYK2,
PGM3 . SPINKS %5, Horb STAT3 REPR 975 Jy Hy Y o (A
BEEAL, Hahw PR rkfG . STAT3 HAE
SRR T 00 S, ol 1L-6
AR RAE RN, Al T 1L-10 55 1% %
W, FEIEATYE T 40M0 (Treg) M4ME ARG, A
U STAT3 He[H 58748 25 R EWUA M g I sE L, 7
BOWIBFE R B2 e e 25 R AR g 7= A= [l B
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LI 2878 25 5 B0 Th17 AR AL BEAT , fif Th17 4 M AH
EFTF (IL-17, IL-21, IL-22%) & WAZRH, 5%
HRPER A A Bl B A AR, AN IS IR LR S i
11t O [ 20 B ) NG e R A N T o 0 O
WO AR | BRI ERE , teAh, STATS3
FLPH 2278 F 1Y) IL-21/1L-21R {55 BK 5520 7 B
ML B e A S e BREE 1, AT 3 BRI T IgE 7K
[Tt e LA AE R AL WA 2,

IL-4 5 TL-13 J2& 47 N % B2 48k R Y 3 22 SO B
F, MR BT T 1gE Z5 A AR R N M R R
PR 7 R 2 B T K S R Y 7 A S A Y 14
MIL-13{55 4 K, B8R ICHRHA/E N IL-4Ra 550
A, LA R IR 28 A AFE A 19 104 155,
XF 2 AU ARAE K AR PR A 1 A AR R AT
Xt B AR 1k Ao B HEAT PR 45, X% B A I B
PUIRTT & TeE LA IEM —FP Al gEak 2110, sk 2 i
N, BEE R BBUTE B TR 25 A AEIR 97 ROR S it
ZERLF, ST B, 48R R B R AE
RIAE, Tk KOFFEAK, 7] I 4 5 €0 73 755 1K 7 Jak e
BB TR RN R G B, WA REANRK
IO U0 25 9% . TR R 4T R B i 4510 Gracia-
Darder 257156 (142 45 JE 7R 1 128 % Lot 1gE 254
fiE £ 25 1y FH B 8 )G B0 3R 9T 10 S H e M2 0EAE
FreLiny 7 W E 8 0k, @ IRMTROE R, B 2
RIEATREFL SR FEIEW ERRAET, APk IL
FEAEHESE R, Thl/Th2 40 B 1 52 1% 22 18] fi4 - £
SRR, Thl SO K55, Th2 52N 3458, 3xX Af
RE D) B3 A REIR ,  R) O R B0 0% 8 35 R L S 4
Feif o7 X il R A B R R I R A 4 T
Lu % RGE 5 TgE 25 A A BB 1A e VB O
RAE, TEREE R HTA T IR W B ks A R R
IO7, E S 5 ) I e o B bk B HL At 2 48 B R AE
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Fig. 2 Pathogenesis of hyper-Igk syndrome
STAT3: 55k A FEE A 3; Thi7 4000 SHBYE T 400 17; IL-21R: HAIMIN R 21 %4k
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Tab. 2 Case summary of dupilumab in the treatment of hyper-IgE syndrome

AEH . s T . - AR %
=3 M ERERE EEIPIES BIRYT SELWITE (4) WITEVES (4) _ -,
(%) RN SCHR
Sogkas % 33 A STAT3Z#E TR MR 600 mg, J5%: 14 H )R SCORAD 67.45 SCORAD FF&ZE 10 KL Rl [20]
AF (1907C > T, 43P 300 mg oM R R THMRBH AL, Ik
S636F) WE S ETE N 3
Dixit 2% 14 B STAT3 BXR7E ¥ 600 mg, fF%E i My 4% #8. SCORAD 60, H 4 I SCORAD 10, &% [ &Kt [21]
(1294 G>A, B 300 mg BRI R REER MR AN MR B R AL 4 I
Val432Met) 135 ~/HPF 6 1~/HPF
Staudacher % 9 B STAT3 5848 WILAERPIE 300 mg, G BE1 (18]
(¢.21323C>G)  JaZkf 28 K4t FizRE
300 mg, H1HIT R SCORAD ¥4 7% 1 8  SCORAD M( EHRJE zepms
YN AR EN BERR (58~78), H BRKF (5~15),
21 d JrFDLQLIS (AR# 1); M FDLQL 5 (M #
i PR CDLQI 6, FDLQI 18 1); CDLQI2, FDLQI 6 i
11 ‘%?ﬁzsg%gﬁMA s (%zzpcmm6,(§%zpcmmz,*mﬁ
FDLQI 10 (% 3) FDLQI 3 (¥ 3)
11 B STAT3 e L T ESiids
(R32Q)
Wang 45 9 B OSTAT3 Z#&F5 ¥I4R 200 mg, J5%: SCORAD 73, EASI SCORAD 0, EASI 0, R+ [22]
H R E L GMHA 100 mg, 40.4, TgE 78 153 IgE 20 000 IU/mlL
(c. 1145G > A; 4 RN E 3~4 1U/mL
p- R382Q) J& 100 mg
Gracia-Darder 5 28 % RMZENKI  KAGHMFIE & 14 X — SCORAD 62, NRS 9, 4 JiJi SCORAD 21, HRF#A [17]
(%) WARFERRE 1gE 59 200 TU/ml NRS 3, IgE i,
[SE=NAwpig 4160 TU/ml. TR PR
0
e
Su 4 18 B RMEERKN P14 600 mg, f5ZE JT MR ¥ ST EASI60, NRS 9, IgE EASI 9.3, NRS 2, kil [23]
B 300 mg, #5174 HJE 55 700 1U/mL IgE 13 800 1U/mL.  HiHLSi
6 WS REYMCH S BN
4 J& 300 mg %, MH3d
AR )2
Matucci- 17 B STAT3 % & F% #1600 mg, JF%: TG SCORAD 45, DLQI 8, SCORAD 28, DLQI 2, Kty [24]
Cerinic % A5 (e 1150T > HHJE 300 mg IgE>5000 1U/mL Igk AKFAREANR
C; p. F384L)
Nihal % 14 4 STAT3 7% WG 600 mg, JELE T LeE KPRt s, Bt R e S Kk [16]
A (1144C>T, AEPUJE 300 mg WEIESAON, &W6 SR
Arg382Trp) HIAERAER, VEIRTE
BIZNME 1700/ mL (1EH
{8 0~700/mL)
Lu % 21 B STAT3 3§35 4E 4 =% 300 mg FRDKTE S5 EASI 13,1, MRERWEA EASIO, AREMRE KRS [19]
tl0 (22) ASG FEERE A 2K 20% K 0%
Lévy & 48 WYk BRYE WG 600 mg, JE%E AT 3 AN H f SCORAD 85.5, DLQI SCORAD 0, DLQI 0, Hiftfr [25]
ZNF341 3£ H J 43 Wi 300 mg FifiE m RI2E 22, 1gE>20 000 kU/L IgE<10 000 kU/L
MRAE Jay 8 W S
R
fib 3¢ 55 W
b=V

FDLQI: GRJE B R A 0 Bt 650 CDLQI: JLHE B IR A6 15 o 4k 45 4
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3 RITEPEXEMNR R RAE
EBP 2—Fh 3 WL i Qe IR 2, REFA
KPR M 3R 2 AR IE  (dystrophic epidermolysis bul-
losa, DEB) HJ—MGIRIWAL, BRT B 5 DEB #H[H
MRCBRMGE 55 . SERLZ . WU FR R R SEIE R Sh, EBP
AR | S5 MRS K SRR L AR R LR B
R RIER . EBP i Je @ik COL7AT ZER )0
FEOSEEAIE N AR B, COL7AT KD 2147 574
VLB i Dt iy VI 8 it s il o it 28 4 ) 3 5 A
G120 COL7AT FEPH 5725 i S0l 7 ST 4 il 2 W 3
RESHEH TR, NI RE T SRR, R
P . EBP Hi Th2 Sy MLt ak g, HHRR ST T HAl 2k
4 DEB SER A BARBLH A A FRIFSE

R FIE BHTIR T EBP YHLEN LA 5 ESE, B
— SO RN P ROEHE T4 EBP RRERE AR (1 22 i
R EEFIAHIS S T 1L-4 55 1L-13 B985 50
AR WAL, S NI RS AL B/ A IL-4Ra

FEPUR, BHWE T IL-4Ro 2 515 5 198 9 J50 00 JEk o
M2 o0 ) SRR I AR NI DR R AR
T3P, BRI ERGT EBP IR YT RCR K 32
B, BWVF A S, SR B RAE AR o S
TR e, AR AN RSN
4 e Hft R EREEE R KER
JE ) U BRI ] — S BT Ay 5 L ) 33 A P i [
FEEA YT 2L, N Aarskog-Scott £ A 1E | Hailey-Hailey
ZiGAE. KID ZR51E5F, W3k 4,

TEIX BEH 5 v R 3 ) T BT 1 B R Y 2 A
B, BRI LS A B, AW, AT
SAGTNS IL-4 55 TL-13 38 400 ) ek G T L2 3 i 40 76
LT YA A IR, DT b 2o 27 g iy A
{H Alexis 555955 (1] & 7% 35 1) 8 BB AE X — 3] T Y
B KRR L5 ARG 7 o L RE R B B AR IgE 7K - 9 &%
R, RREGESfR I RAER . HA Zilberstein 55 95 44t
H WRA R ER AN R RN,

x 3 EERIICRBUIRYT RS R IR P B M R 1 A1
Tab. 3 Case summary of dupilumab in the treatment of epidermolysis bullosa pruriginosa
AE HIf _ N 2%
Z ] % IR AR 2hH)T g,‘:, WA / DAY YA YA
fE# () @il PR DR S ar BRIy (41) WITEVES (4)) i Sk
Caroppo % 43 & COL7AI B E T ¥R 600mg, /58 T VAS9 VAS 3 Kird (28]
RAE (c.7344G > A; BEHJE 300 mg
c. 425A5G)
Shehadeh % 52 % COL7AI 324 F ¥ 600 mg, J54:  J&  VAS9, DLQI 23, EB- VAS 5, DLQI 8, £  [26]
KA (¢ 57124 > C; FHE 300 mg DASI 59 EBDASI 51
c. 6619-2A>T)
Wang 45 10 & COL7AI W A& F Wil 600 mg, 5%  J&  VAS>S, DLQI 13 VAS<2, DLQI<5 Kty [29]
RA (. 7247G>A; HFifH 300 mg
c. 946G>A)
Clawson % 39 B COL7AI EREET W 600 mg, FLE L RILEAIES 7 L ELAR P4 K [30]
RA (. 67796 > A, HHJE 300 mg
p. G1y2260Asp)
Zhou % 15 Y COL7AI B PIA 4% ¥l 600 mg, fRLE T RRFEFREE 8 SERPEREE 4.5 KiE [31]
TR B 300 mg
27 dr COL7AI EH A WIkH 600 mg, JGLE TG FERIE 10 TN ERERE 3, T KikE
HFRAE AW 300 mg, J& W BB E 7; B
g E= & T 255503 5 TR )
300 mg FERRIE 2, TS
REPERLIE 4

EBDASI: JHE 12 S HARAE P 1 S A% A BRI WA K
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Tab. 4 Case summary of dupilumab in the treatment of other monogenic inherited skin diseases
I M N . BRI 53 BIT RS AR 5%
R liEa (%) e geAE IEWES BIHRIT ) ) [y
Aarskog-Scott  Calabrese %% 36 % X Jefa{k I FGDI HFiJH J EASI 36, EASI 6, KR [35]
LEAAE R =8 300 mg FDLQT 29 FDLQI 10
Hailey-Hailey Alamon- 56 A YLK ATP2CI IR 600 mg, JREMIHNRRAENM RIUAKITS DLQL T KR 16, Rikd  [36]
ZEAAE Reig % SR 5AE JEE R R Hz 45t BSA U 2>
300 mg 50%, PGA i 3
i E N
52 B FE Al - Jr A R VG RWERIESY  DLQI 505 AR KR4
2 SUL AT IR R BLITCH
HIRANE e
5 mg/d
59 % [ A - A2y RWEAIES DLQI F M 16, KR
Fz A5t BSA Wk >
80%, PGA H 2
SREE 4
KID Z&E Mi 5% 13 & GJB2 HEHREA WG 600 mg, (EHIBT4E A BRfE IgE Igk Kt [37]
(c. 148G>T, JasitH FIAYY 1 4E, K 27 216 TU/mL 17 080 TU/mL
p. Asp50Tyr) 300 mg 20 mg
BUitEEE  Gruber 45 8 9 ERCC2HHIEGT BWA JR) FB A8 # A9 AF CDLQI 28 CDLOQI 11 KRk [38]
TR BIE A (.1972C> 200 mg I E2Y Y .
T, p. Arg658Cys; S B E AN 0. 03%
c. 494 _ 495insT, e RICE ; B
p. Argl66Alafs # 2) KW W H R R
1.5mg #H 3 &
b3 TERY e e
25 mg, Ja &L >
9 12.5 mg
[ BIMZLT  Chello %5 30 Lo ARAREEFE WA 600 mg, T EAST 30, EASI 4, DLQI O RiRkiE  [32]
YL a8 DLOQI 25
300 mg
I B RRH Alexis 55 17 2t CDSN J: B & L ¥4k 400 mg, HRESIGHEH IgE IgE K [33]
LR G AE AR JEEL I 17 500 kU/L 5000 kU/L
200 mg
OFRREIE  Zilberstein % 6 Zr XYPEIkE NEMO KA Bk ATIHK POEM 26 POEM 9 BE O [34]
B geAE bk SEIE
SR Steinhoff %5 38 B CYP4F22 3 H 3 HFIRE %55 R MEME  SCORAD 81 SCORAD 6. 6 Kt [39]
RRLL I A% (R243H) 300 mg Fl 80 mg 1k % Zk
B
X BB Atwal 25 11 B BTK XH® 15408 MW ¥ EASI 23 EASI 0.4 Kty [40]
Ak A FfEAFEE 300 mg
IMLAE (¢ 1426 _ 1430dup,
p- Metd77llefs # 9)
IPEX £i A 4iE Maher %5 24 H 5 FOXP3 EHRAE M 294 H 15 A A rF 2 8 KRR ek, kR RiIE [41]
FFGRENE SRR R RS NEES
200 mg HEFL A

BSA: (/i) (RRImAL POEM: RF WS ARKGEIF /MR
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5 45

FPLRE PR 5 A T B SR A D i PR DL, IR
JEe M PR 5 AR — L LA TN A MRS, 8 38 ) LT —
Pl NIRHERE 1G4 HUik, CARHN T P B AR I
PERZRUATT, Wi R T BAT Pl mliA PR D e 5
UE ) B DRI AL 4 B2 JOR YR 7 L A OR, kst
AL D BRI BRI PRIA T T RE TORT LR . 416 SC
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