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Abstract: [ Objective] To investigate the therapeutic effect of diphenylcyclopropenone (DPCP) topical immunother-
apy in refractory alopecia areata (AA) patients and its influencing factors in Chinese population. [ Methods] 127 refracto-
ry and severe alopecia areata patients in Chinese population treated with DPCP were retrospectively analyzed and the influ-
ence of clinical manifestations, dermotoscopy signs and laboratory markers on treatment was also investigated. [Results]
The curative rate was 37.1% and the response rate 44.8%. However, a relapse rate of 36.5% was observed and the effec-
tive rate of treatment after relapse was 63.2%. 26.8% of the patients suffered from relatively severe side effects consisting
of severe contact dermatitis, systemic contact dermatitis, vitiligo and so on. Effectiveness of treatment correlated negative-
ly with early onset age, long disease duration, stable phase, extensive hair loss area, type of alopecia areata universalis
or totalis or ophiasis , negative signs of black dots or broken hairs under dermatoscope (P = 0.016, 0.093, 0.003, 0.031,
0.002, 0.006 respectively ). [ Conclusion] DPCP topical immunotherapy treatment is a relatively safe and effective way in
treating refractory and severe AA patients in Chinese population. The best efficacy is achieved especially when hair loss ar-
ea is not extensive, short disease course and active phase existing. However, further modified DPCP treatments are urgent-
ly needed to improve the response rate.
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Table 1 Comparison of clinical data between different types of alopecia areata

AT&AU(n =92) Ophiasis(n = 16) Others(n =19) Statistics P value
Sexuality (female ) 60.9%(n = 56) 62.5%(n = 10) 52.6%(n = 10) x> =0.499 0.779
Onset age < 20 years old 63.0%(n = 80) 56.3%(n=9) 36.8%(n=17) X' =4.477 0.107
Disease duration =5 years 56.5%(n =52) 87.5%" (n = 14) 31.6%"(n=16) X' =11.067 0.004
Nail change 47.8%" (n = 44) 12.5%"(n=2) 21.1%(n=4) x> =10.266 0.006
Atopic 28.3%(n = 26) 12.5%(n=2) 31.6%(n=6) x> =1.990 0.370
Alopecia areata family 7.6%(n=17) 6.25%(n=1) 0(n=0) 0.838
Stable phase 77.2%(n=171) 75.0%(n = 12) 52.6%(n=)10 0.088>

AT: alopecia totalis; AU: alopecia universalis ; others : patch and diffuse. 1) There is statistical difference between groups, 2)

Fisher exact test.
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Table 2 Prognostic factors for treatment response

Groups No. of patients No. of response Response rate/% Statistics P value
Clinical types Others 15 13 86.7 X =12207  0.002
Ophiasis 15 6 40.0 x> =7.033 0.008"
AT/AU 86 33 38.4 x> =12.011 0.001”
X’ =0.014 0.905”
Sexuality Female 68 29 42.6 X' =0.316 0.574
Male 48 23 47.9
Treating age < 20 years old 32 9 28.1 X' =4.985 0.026
> 20 years old 84 43 51.2
Onset age < 20 years old 74 27 36.5 X' =5.749 0.016
> 20 years old 42 25 59.5
Disease duration < 2 years 27 17 63.0 X' =4.753 0.093
> 2 ~ <35 years 29 12 41.4
> 5 years 60 23 38.3
Hair loss area <75% 29 18 62.1 X' =4.647 0.031
> 75% 87 34 39.1
Black—dot and/or broken hair sign Positive 34 22 64.7 5
X’ =7.684 0.006
Negative 82 30 36.6
Stage Stable 83 30 36.1 x> =8.894 0.003
Non-stable 33 22 66.7
Nail involvement Positive 46 20 43.5 x> =0.056 0.813
Negative 70 32 45.7
Atopic history Positive 30 16 533 X =1.184 0.277
Negative 86 36 41.9
AA family history Positive 7 5 71.4 0.240"
Negative 109 47 43.1
Response concentration =< 0.05 58 32 55.2 5
X' =1.867 0.172
=0.1 39 16 41.0
Maintaining concentration <0.1 49 29 59.2 )
x*=3.181 0.074
=0.25 53 22 41.5

1) between others and ophiasis, 2) between others and AT/AU, 3) between ophiasis and AT/AU, 4)Fisher exact test
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A: Before treatment, yellow—dots sign; B: 1-2 black vellus grows from each hair follicle unit; C: The quantities and diameter of vellus increase

and yellow—dots sign fades gradually; D: Healthy terminal hair grows well and yellow—dots sign disappears completely.
El 1 DPCPigfrHFR 2 KR THIZE
Fig.1 Scalp change under dermoscopy during effective DPCP treatment to patients with alopecia areata

A': severe contact dermatitis; B: systemic contact dermatitis; C: vitiligo
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Fig.2 Severe adverse events during DPCP treatmont to patients with alopecia areta
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Case 1

pre—treatment

Case 2

pre—treatment 5 months

Case 3

pre—treatment 3 months

9 months

9 months 15 months

6 months 8 months
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Fig.3 Global scalp views in three cases of response, relapse and nonresponse respectively at pre— and after treatment

WHE ) 8 0.001% ~ 0.5% , Fe A iR 4 0.001% ~
2%, BEFIEI2EL(P>0.05), HFE 20
DPCP J5 07 ¥ B 1 i 28 24 5 e 5 0K U7 3550k e
iOFEEI8

252 DPCPALLHMEAFaREEZoH S2H4
BB F A 19 1(36.5%) FEIRIT R K, B LI
(B AR Y75 16 ~ 90 J& , F-34 (42 + 20) il . AS[Al4:
S RTT AR A AR I R 43 A T
RO BRSSO S B R R R
TG E (P> 0.05) . B &JGIRIFETE
J8~27 (163 =68 JH ), Z LB FHE A 124
(63.2% ) YkBHRIT A BL

3 3

T BESS 1 A LR BAR AN B 1 CARTA A

W TR K AT T i . METR R BT — S
T EREBE S, AR SRR B E RN AR
FEH R 2R R A TR I, ik R £
BT E K AT, R B AS D B VR R 1%
R IGIT O A UG B R A5 A MEIR TE BT
SAE . SO I e B AR AR IR N R AR
B2 R D) Je ANA T4, BEFS 14 0 G R A e ™
X 5 BEE A RGE A AT

DPCP Jy B 2 16 97 78 BE 5% Sk Bz 5 8088 o 7k
P Ml vk e R A1 A5 B & T A 4 Ak 2 R o B
B B R & B B, B T IR YT B RTEE S DP-
CP ST, 0o 58 SRR T W] DPCP Je) 8 4o 3%
JPIE TR . RSP 127 1] 8 3 2 Bk
Iy, TEWI iR 2%DPCP UL BE M 2230 % B B B
FERARC R Y N TR RS SE A R ot oY s S N
[ AP 1> % 3 DPCP Bl R i Ih B % . e



5 FEVEDE A5 . IRIRNIA R R SRR T MERA PR BETE A R A 699

A, Wasylyszyn %5 & BRIDK 148 55 R A] 356 4% DPCP £
B A BT BE T 8 3 % DPCP A 5 588 Tif A2 WA 1 fiff
DPCP BUH I MK B & o

B R BEAEHE B2 W 5T PRSI 7 R K
BINSE R T5 AT AR ORAE B o 55 Oh IR 7 T BBk
BB RIE G , A OURAE S il B2 W BE S A9 AR
S, TR S TS 7R B , AT ST K B B B
TR AEBOWT AR B, U B, e R R AT
RE S PR A TR AIE G2 5 BT 1 SR AR OC , AT
BRI BT RO s TR E I

DPCP Jay # 2 iGy7 b B K K 2
R, P | 20 B0 20 e 38 43 i Pk Bz 2R IS I8 AR D 1 TA
DPCP 5 K¢ JRAH B AEFH R EE 48 b , J& JL T AN A]
B BOA G e A B Al P B R R A R AR R
o AR 2 5 | I RAE R R IUE B2 IE
SN WA AR RN o (A 45 I L 55 e
RAENERBEA B AT AEIR S a5 25 5 A AT
5, WA S G R B AN A TTREARAR M , TE /7
FRORAL B, (BRI T A A SR IR YT 1 R v s ™
FROAS B2 RE, PRI DA 35 AN ASC A BE i e x5 5 AR
HEARC TR OB, B IR, b2
FECE R A AN B0 B AR B R RN %
I, [R50 R O BN EAS G 3. O AMEAS
— AR AT R B — 2 WA T R A R
B, 5 0] BEAUAH L, 288 24 24 000K B 3 ) 408 sk
D RAE DMEGE R LB A SR 0 R DR
WHNAJHA R R 57 (0 R IBaR 4k SRS 7
AT BE A J A R AL, B B ¢ 1k 3R T T A R A
F AU AR AR5 rh 2 ) 1 B K28 1k 3R T I
(] B 16 J , B A T HAB IS B R 2% 1RTR
Ir# X GG — 5 A UE X — WL, O 3
BERE B JEAT wood ™ s AT 4G A HERR FUBX, Z 5 7E
JUEEILEE N IR YT IE € AT wood s AT HG A, A 1]
FHR R AR R AT B 1R IRYT . AR IR
AR T AN Rl A XA T AN RO i
P e B AR DT PRAIES 7 28, B 2 5L IEAE
AN W7 b X 1% Gt Jay R B BT AT LR o Choe 55
SR IV I PR BB AR B2 % 1 3R DPCP
ST IE AR YT L B TP A9 AN RSORY, T Yoshimasu
S e AN ST LB AT B 24 14 O OR R
B WIUK e e S SR R 1 7™ EAN RN [ A LA
ek BB T AL

ASBI G A4 7 A5 ] (3 245 0] ) IR AT D38 A4 P

BET )Y R 12.6 8, SREEHRIES AT, i
RN DIA: L3 e 1V LA i i 7 e B 5] B UGS
T BUR T B, o5 08 I 4500 58 3 7E 2 25 0
BB Bk BRI 2k B2y, — AT LR e sk
JE1-2 Ao BTASFRIRR S, X — s A —
WA e AL P AE T HAE AU L, WA REAE T 4R
FoEN G T e, 3] 4 R R ] . TR R B
Sriphojanart 57 7E BUHUS 5 — IR B 25 I Sk KA
[Fi) D3 1 FH 221 W B, DT AR 98 A (] 9 38 X 3 )
S % B A e B O DL e BE F AR IR YT, I
FURA T AT 4 A AL . S5 4N, Durdu A5
HIDPCP FE ML S5 3 1 3 4 J6 B s ]

AT 0 A B 44.8% , 78 DL AE IR 18 1)
229% ~75%"° N o EEAE BEFE A9 DPCP Y7 28 5 Ifi IR
FERVBE YA O, 43 55 Bt R AL BE S5 97 s 0 A
T HABSEAI BT o R AR A R AR | s AT I
BN R TG 2 S BRE AR Y AT .
AWFE R BIGIT AW/ R 22 | (H X AR W] fig
S PURIR T AR /N B R AR /N | A S
Sy MR W BB, AN B Y
ROBANEE, [RIBR R BEK , 975 17 B T BB Ad A8 e
Wi X AT RE R O R K A BE S B R R
i 5 Akt ], e LA e At B (3R sl R e
FEST VR ) YL S el , i sl 1 98 5 PR 45 BH R TR K
TR IRIT F B RcAE , NI 2 i, i
L BT B RRAREAE 42 5 35 shI AR G, TR AT Rk
BTSSR , X AE AR RGE L5 2 i
3 7R B AT HE BT AR T N AT A | B S M
RHERUVN SRR A TG s S BRI
AW FE R B SR S G S R
PUARSESLI EHR PRSI R, DPCP AUk &
DL T A v B 597 5 i LA AR R DPCP YA YT i
Hh G R R R AT 24 R R U T BT A A
7 DA R0 5 202 % L g R e PR
AN—. W T DPCP B ITALEI 5 E AR, & A
AL DPCPIRIT AT BLA YT I Z M E IR e 6 &
5 WR) g 07 30, T A 5% 11 2 B J2 TG W 3 5
H AT DPCP 7 i 5 X 17 B 4% o it 4 1% T i
BESF AT ARG R K 11 43 55 A bR AL B
7 WA 350 30 28 9 A R I, 8 ok By iz ik — 26 el
## DPCPYT A

Choe %52} i DPCP 4567 B X R H
24.4% T AN HEFRFRIT I K H N 68.2% , A HFFE UL



700 RS (RS2 RR) 5394

BB HIRYT TP RN 36.5% , 5 UL AERRIRYT
SR o R, AR IR T7 AR A
B R i R 7 R A v AR P RO L R S
S5 AT, 5 REERGE AT . (HRA
9% e B e Jm A AN IR EE B S8 (36.89% ) 4k 2k
DPCP YR Y7 AR PR AL, 5 RETE A B S K I 4k Ekin
YRR T A . AR API I RIS
Ak LEBEVT , SR TS 2y e B R R U e SRS K
Ao HETER T 4RI =, I I A A 5 = 6
RIETTIE M RARFEME R T F0, AT L
ZALAE T BB AT 5T B9 SE B i T A B IS AN

£ % Uk

(1] By, mheds, R R B RIB T AR KR

TS & AE 0 2 9 ) T 5 R (). [ s B IR A
Sk, 2014, 40(1):49-51.
Yang YQ, Ye YT, Zhang XQ. Hair follicle regres-
sion and perifollicular inflammatory infiltrate in alo-
pecia areatal J |. Int J Dermatol Venereol, 2014, 40
(1): 49-51.

(2] AR FEEREFTHIATT HRME ()], o B2 2 SO
(JfRBL2), 2016, 38(2) : 471-474.

Zhang XQ. Clinical management of severe type of al-
opecia areata [J]. China Med Abstr (Dermatol) ,
2016, 38(2): 471-474.

[3] Sutherland L, Laschinger M, Syed Z, et al. Treat-
ment of alopecia areata with topical sensitizers [1].
Dermatitis, 2015, 26(1): 26-31.

[4] Pan RJ, LiuJJ, Xuan X, et al. Chinese experience
in the treatment of alopecia areata with diphenyley-
clopropenone [J].J Dermatol, 2015, 42(2): 220-
221.

[5] Luk NM, Chiu LS, Lee KC, et al. Efficacy and
safety of diphenylcyclopropenone among Chinese pa-
tients with steroid resistant and extensive alopecia
areatal J . ] Eur Acad Dermatol Venereol, 2013, 27
(3) : e400-e405 [2018—06-23 ]. https : //onlineli-
brary.wiley.com/doi/abs/10.1111/jdv.12009

(6] RIS, BRI . —RIRNIRENRYT 12 0] EREFE Y
7R LEE [J]. A R BE K 22 22 4, 2016, 50
(2): 138-140.

Chen X, Cheng B. Efficacy of diphenylcycloprope-

KU B A B AT R R 0 Bl 7 o

ZE ERTR , BATIRGE T DPCP J&) 3 90 58 7 vk
A T AN RN A R B R R A T T
ST T SISO IC I 2R H R, &S DPCP
TR ITMER P BE TSI R U HAE X & 4, O] A
U5 FH J o 25 ] e 28 0 Gy 400 o) 750 %) = el 4
o BIIZIR YT X T ERE REAS B, 45 B X i
R Bk W2 EH AR — DRI 1IR
JrEERE. JAN, EAEBEFS AN AT HELE , i A T BN
TR S SR DPCP BT AU ik .

none in the treatment of 12 cases of severe alopecia
areatal[J]. ] Fujian Med Univ, 2016, 50(2):138-
140.

(7] 3KBHOH, Rz, M. R NIRRT B

16 Y7 OREE [T ], [ B R PR <A 2k Ak, 2012,
26(05) : 407-409.
Zhang XQ, Wu Y, Li BX. Efficacy of immunothera-
py with diphenylcyclopropenone in the treatment of
alopecia areata [J]. Chin J Derm Venereol, 2012,
26(05) : 407-409.

(8] UUERMI, WX A2, 5K/, 45 . JR R S i iR ¥ 7 Y

BETS 97 B S AR AL 23 M [0 ], o il ok o
e (BEERIR) , 2012, 33(02) : 216-222.
Gong YG, Zhao Y, Zhang XT. Topical immunother-
apy of severe alopecia areata: Therapeutic effects
and mode of action [J]. J Sun Yat—sen Univ (Med
Sci), 2012, 33(2): 216-222.

[9] Olsen E A, Hordinsky M K, Price V H, et al. Alo-
pecia areata investigational assessment guidelines —
Part I1[J]. ] Am Acad Dermatol, 2004, 51 (3) :
440-447.

[10] B B FvE , 2K R, 45 . 9 aionl B2 B R Jm if

B BRI LB BEF ST ROWEE [T ] I R B R
Zkik, 2015, 44(10) :647-651.
Cao H, Yang YQ, Li SF, et al. Clinical efficacy of
topical potent glucocorticoid with occlusion for the
treatment of alopecia areata in child [J1. 7 Clin Der-
matol, 2015, 44(10): 647-651.

(1] BEB . MR ERR ISR AR ], kR 54
%%, 2016, 38(2):101-105.

Zhang XQ. Experience in the diagnosis and treat-

ment of refractory alopecia areata [J]. J Dermatol



5 FERI, A . ORI NI R SRR G iR XA TR BT 1 TR 701

Venereol, 2016, 38(2):101-105.

[12] Chiang KS, Mesinkovska NA, Piliang MP, et al.
Clinical efficacy of diphenylcyclopropenone in alope-
cia areata: Retrospective data analysis of 50 patients
[J1.] Investig Dermatol Symp Proc, 2015, 17(2):
50-55.

[13] Wasylyszyn T, Borowska K. Possible advantage of
imiquimod and diphenylcyclopropenone combined
treatment versus diphenyleyclopropenone alone: An
observational study of nonresponder patients with al-
opecia areata [J]. Austral J Dermatol, 2017, 58
(3): 219-223.

[14] Choe SJ, Lee S, Pi LQ, et al. Subclinical sensitiza-
tion with diphenyleyclopropenone is sufficient for
the treatment of alopecia areata: Retrospective anal-
ysis of 159 cases [J].J Am Acad Dermatol, 2017,
78(3): 515-521.

[15] Yoshimasu T, Furukawa F. Modified immunothera-
py for alopecia areata[]J]. Autoimm Rev, 2016, 15
(7): 664-667.

[16] El KJ, Abd-El-Baki J, Succariah F, et al. Topical
immunomodulation with diphenylcyclopropenone for
alopecia areata: the Lebanese experience [J]. Int ]
Dermatol, 2013, 52(12): 1551-1556.

[17] Sriphojanart T, Khunkhet S, Suchonwanit P. A ret-
rospective comparative study of the efficacy and safe-
ty of two regimens of diphenylcyclopropenone in the
treatment of recalcitrant alopecia areata [J]. Derma-
tology Reports, 2017, 7399(9) : 55-58.

[18] Durdu M, Ozcan D, Baba M, et al. Efficacy and

safety of diphenylcyclopropenone alone or in combi-

nation with anthralin in the treatment of chronic ex-
tensive alopecia areata: A retrospective case series
[J1.J Am Acad Dermatol, 2015, 72(4) : 640-650.

[19] Jang YH, Jung HJ, Moon SY, et al. Systematic re-
view and quality analysis of studies on the efficacy
of topical diphenylcyclopropenone treatment for alo-
pecia areata [J].J Am Acad Dermatol, 2017, 77
(1): 170-172.

[20 ] Ohlmeier MC, Traupe H, Luger TA, et al. Topical
immunotherapy with diphenylcyclopropenone of pa-
tients with alopecia areata — a large retrospective
study on 142 patients with a self-controlled design
[J]. J Eur Acad Dermatol Venereol, 2012, 26(4) .
503-507.

[21] BUBRIN, 52, B AL BH . — 2R BR Y9 IR R 3 S e iy

I7BETT Mg R R ()], b [ B R A= e i
2011, 25(9): 721-723.
Gong YG, Zhao Y, Zhang XQ. The Development of
diphenylcyclopropenone in topical immunotherapy of
alopecia areata [J]. Chin J Derm Venereol, 2011,
25(9): 721-723.

[22] El- Zawahry BM, Bassiouny DA, Khella A, et al.
Five— year experience in the treatment of alopecia
areata with DPC [J]. J Eur Acad Dermatol Venere-
ol, 2010, 24(3): 264-269.

[23] Choe SJ, Lee S, Lee H, et al. Efficacy of topical di-
phenyleyclopropenone maintenance treatment for pa-
tients with alopecia areata: A retrospective study
[J1.J Am Acad Dermatol, 2018, 78(1): 205-207.

(%0#% %)% #)



