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[HE] BR SRR EIK A0 5 A 5 & 2% P KSR 25 G 1iE (complex regional pain syndrome, CRPS)
PR AH DG, ) A0 b B G 0 7 S B I A PR CRPS 2 Wi R (. A 3F 3220 201748 1 A & 2020 4F 12
38 R DAL 2 v T L s B L B R S 2 A B AR B I R BERE B i AR s AR 6 S T LA I IR A S . AR
& &L CRPS, B 835 43 CRPS 41 S 3E CRPS 4, 38 2 97 4 6 FEAFF %, R 2% ki 4 v )5 199 200 A6 4 5 kot 448 il 150
F (48 IL-18 . IL-2R \IL-6 . 1L-8 . IL-10) K TNF -o ) I B B2 200 jfd DXL - T o R 5 A3 25 5 . 78 CRPS 41 v X 4l i
275 5 % 5 CRPS ™ B 2 B2 37 43 S NRS R AT AH G BT . 888 201 il i &5 b 8 35 v, 31 i)k A=
CRPS, 170 & & 4 CRPS. 5 s bk 4 i 5 & 6 & 2 CRPS JE B B AH G o AR R %5 ) & £ CRPS (FH ¢
£ %0 0.253, P<<0.05) , 5 dF CRPS 20 #H [t , CRPS 41 IL-18(22.6% wvs. 8.2% ) .1L-8(9.1% wvs. 0.6% ) & TNF-a
(67.7% vs. 48.2% ) k& Z i 2 (P<C0.05) . CRPS 4140l F IL-2R . IL-6 .IL-8 . TNF-a /K V-3 = T3k CRPS 41,
B2 5 G50 Lo TNF-o Ft & & CRPS /™ 5 2 B 5 & (4 OC R 4 0.489, P<<0.05) o IL-2R Ft i # NRS 5K 5 oF
Ay (AHIE R 400,442, P<C0.05) . 538 A S ik i 48 Al 7 IL-18 . IL-8 . TNF-a 7t = 7] fig 5 CRPS & ¥ A
K, TNF-o J4 5 Al g 55 CRPS /™ 5 #2 B2 AH G, IL-2R FF = o] g 55 NRS J 90 W43 48 ¢

[X#A] &AM XREmEEAME(CRPS); i  4iiaH-F
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Correlation between cytokines and post-stroke complex regional
pain syndrome: a retrospective study

QIU Xiao', LIU Pei-le’, HUA Yan’, LU Rong-rong', BAI Yu-long'"
('Department of Rehabilitation , Huashan Hospital , Fudan University ,Shanghai 200040, China;
*Department of Rehabilitation , Huashan Hospital North,Fudan University ,Shanghai 201907 , China;
‘Department of Rehabilitation , Fujian Medical University Union Hospital, Fuzhou 350001, Fujian Province, China)

[ Abstract] Objective To investigate the correlation between plasma cytokine and the presence of
post-stroke complex regional pain syndrome (CRPS), and to investigate the application value of cytokine in
the diagnosis of post-stroke CRPS. Methods The patients admitted to Department of Rehabilitation,
Huashan Hospital North for first stroke from Jan 2017 to Dec 2020 were collected consecutively, and the
patients with stroke course less than 6 months were included in the study. Patients were divided into CRPS
group and non-CRPS group according to the occurrence of CRPS. A retrospective case-control study was

conducted to analyze the changes of plasma cytokines including IL.-1, IL-2R, IT.-6, IL.-8,IL.-10 and TNF-a.
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Meanwhile, the correlation between abnormal cytokines and CRPS severity score (CSS) and NRS pain

score was analyzed in CRPS group. Results In a total of 201 cases, 31 cases were diagnosed with CRPS
and 170 cases were not. There was no significant correlation between gender, nature of lesion and the
occurrence of CRPS.CRPS was weakly correlated with age (correlation coefficient 0.253, P<(0.05). The
elevated rates of plasma IL-1R (22.6% wvs. 8.2% ) ,1L-8 (9.1% wvs. 0.6% ) and TNF-« (67.7% vs. 48.2% )
in CRPS group were higher than those in non-CRPS group (all P<(0.05).The levels of IL-2R, IL.-6, I1.-8
and TNF-« in CRPS group were higher than those in non-CRPS group without statistical difference. CSS
was higher when TNF-a elevated (correlation coefficient 0.489, P<C0.05). NRS was higher when IL-2R
elevated (correlation coefficient 0.442, P<C0.05).
cytokines IL-18, IL-8 and TNF-a may be correlated with the incidence of CRPS. The increase of TNF-a

may be correlated with the severity of CRPS, and the increase of IL.-2R may be correlated with NRS pain

Conclusion The increase of plasma pro-inflammatory

score.

[ Key words]

* This work was supported by Shanghai Scientific and Technological Achievements Transformation and Industrialization Project

complex regional pain syndrome (CRPS); stroke; cytokine

(17441907600), the Youth Program of National Natural Science Foundation of China (81902280) and Scientific Research Project of

202147 H ,48(4)

Shanghai Municipal Health Commission (20204Y 0440).

T 7 vp e R AE A 2 30 AR LRR SR A ik
AR IR E AR NBOE Bk E I . B At
X {7 9 2% & 1iF (complex regional pain syndrome,
CRPS) J& T4 rh Ja J5 0 iy — R 7E i A v JF &
RN 12.5% . CRPS J& A& M | X M 7
FFRAE B — R G R DLBOAR R o SO
] s A A K i 32 Bl B A R R IR I
OB R S PR R B R RS AR T B
K HH A g

R B PR % 9 A 9% %% £ (International
Association for the Study of Pain, IASP) & #1611 #Y
CRPSHEH ,CRPS [ 432 | Z4FN 1 &Y. | BRUNFEA
T %) ] B R 2 s, 11 AL 22 R AT WA 04 S L p 22
B O WA s CRPS J& T 1 8 CRPS, T
IASP ) CRPS 2 Wir A XF 0, H A i R A BLAT
AR S50 2 K U R 12 W CRPS, A L R 8 75 22 1] 5
WLy 1 = 08 AR W A g ) T S B2 I F R
W78, CRPS Wi HLHI A5 A B8, A 28 50 50
e RS 5 CRPS kKAE KRB EBILEIZ —. 7¢
P22 AR S E R AR I /0N JoT A B R R R e JB 44
WO, R A A2 R PR AN A T, A T2 TL-6 , TL-
8 8 IR A6 B F o (tumor necrosis factor «, TNF-a)
S ey NS R I R R VT R e YR T
TR 28 D5 960 BN I D PN A G 2R S A
K5 W 26 v 5 CRPS A CPE R AR 9E . A< BIF 52 [ it

PR BT 52 1R 24 B A 1L B= e b B 201 i) i A< v 2R
F I R %R, ¥ & 2k CRPS 5 oKk & 2 CRPS %
O N P R o G A o Wl A A s o 11 O P Rl
5 izE b 5 CRPS BY A G , BT 48 A PA 46 Il 7
5 B % 26 P S CRPS 12 W7 v 69 13 FH A 18 .

wORF RN Oy R

WS & A5 Ay [a] B S 45 X6 REAIF 50, T
FERT G EL 2017 4F 1 H 2 2020 4F 12 7 15 U A ik 26
W fE S B 2= I8 4R 1 Bs B b B B A s 2 B B
MR o AR : COFRFE b [ 45 288 3 2000 il 4
R S [R i AN E =/ e L S A TS
R FETE 6 > H W5 (2)fF 4 TASP BT (CRPS 12
Wi 536 7R R 5 (3) 76 A Be 9w 7 & 4e v a4 if) 5|
28 B PR 5 S o HERR AR A (1) SR B AR A
B AT BR800 s s (2) B8O BRI I R TR R
(3) KU 9 9 Bl 5 (4) AR e R SRR 5 (5) 2% M b g
s, AL R T R AR A BRI, R AT
ol — I HEBR Ar o . AR R R S kK A CRPS 0
CRPSZH #14E CRPS 4 .

MRAFE W EBE T R G UWEAH S
B ) AT e R ok T R A B S ) 4 i PR
KA, A5 1L-13 IL-2 32 {& (IL-2 receptor, IL.-
2R) IL-6 . IL-8 . IL-10 K TNF-a. 4381 Jisi A A A )
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s 2 5 200 L TR] - DB AR Ak =z TR DG R o R Es, li
% CRPS 4 & A Bt if CRPS ™ & £ & i¥ 43
(CRPS severity score, CSS)"7 (1§ 43 17 43, 5 Bl
¥, CRPS ™ &) Ml A Be i 7% i 85 3F 4>
(numerical rating scale, NRS) (¥ 4 10 43, 43 %% #
e PR B ) o 0 i) B A TR 2 A A T Y R
DUAEL 1Y) 22 S 0020 M PR T i 230 (4% 20 D8 4 i P T
T ) B 22 5. CRPS 41 4% B 40 g DX 1 46 0 i
B TR A R IE 2R SR AR A R A OE
5 CSS J NRS #EAT A G 43 #7

ZitF Ak WA SPSS 20,0 (& B K
FRO BTG E . TR FER DT s KR,
BV AL R) T BEORE R A A A B 0 R O
5 2 1E 25 43 A ) ff H Mann-Whitney U K 5 5 £ 41
B T & % kY b3 0 Kruskal-Wallis H & 560 2
P B PE 2 1Y TR E] Y 3R H Pearson”s P i
B SR OE 7 K 59 5 Fisher ¥ o 8 22 15 £ 50 .
P<C0.05 22 A G558 L

45 R

— BB A AR B R SR
201 ], Hop B PE 145 ] (66.2% ) . 2 P 56 14
(33.8% ) ; FHJ4E IR (58.38 £13.49) % . Hrp i K 4L
127 51 (63.2% ) i HH 1ML 68 1 (33.8 % ) . figi A% 4E i 1fiL
Ak 6 B (3.0%0) o Bk A FE 0.5~6 > H |, th AL

B2 H.o KA CRPSHIL 31 (15.4%) , K KA
CRPS# 1701 (84.6%) .

2t Pearson’s 'K 9 , Y5 5 2 & & £ CRPS ¢
BB A G o 28 Fisher R 8 A R 05 46 56, 95 kb4
H5RAG KA CRPS T B AH G . CRPS 4 #5351
B4R (66.35+£6.77) % {5 T A CRPS 41 (56.93 £
13.90) % . 4 Pearson’s y Ki %, CRPS 5 4 #% 5 55
AHOC AR I8 8K, B &) K HE CRPS (A ¢ & 8
0.253,P<C0.05) ., % Pearson’s ¥ 4 , CRPS 1 %~
G 2~3 0 R AR R (30.200) , HR e & i 4~
6N (17.200) M AE M 26 h 5 1A BLN & AR 388
% (5.6% ,P<<0.05).

SWERE  AAE % IL-2R IL-6,
IL-8  TNF -o 73 J5l] AERCAE B2 T v R R A7 20 B 5 TL-1B3
TL-10 H T 1m0 B 1 43 A 5t BR 1, 2E AR T 2 2% (B
Bf o 8 BAREUE AR B <<ZHAE”, AL LA
Thie F AT o0 b o TR e & 004N L H - 2 F (I
IL-183<C5.00 pg/mL; IL-2R 2 223~710 U/mL; I1.-6
<(3.40 pg/mL; IL-8<C62.00 pg/mL; IL-10<9.10
pg/mL; TNF-a<8.10 pg/mL.

AERERFEAREFRUELRE K201
51 i 7= v £ S e A o AR A S R (<1 A~ H ) o
W (2~3 1 H) KMEH (4~6 1 H ). 4 Kruskal-
Wallis H: 5%, 25 o 5 2~3 4~ H TL-2R \IL-6 . 1L-8 £
DB e, TN - A6 0 {1 i 5 ki 2% v i 7 i 388
T (P<<0.05,% 1)

R A[E R EE AR A2 A B R R B B AR

Tab 1 Comparison of cytokine levels in different courses of stroke

(T+5)

IL-2R 483.26 £181.78 585.98 £ 343.45
1L-6 6.06 £ 4.94 6.13+5.17
1L-8 14.91£11.62 21.09+ 14.38
TNF-«a 11.43£13.00 18.71£20.54

455.90 £ 196.14 7.079 0.029
4.30 £ 3.41 11.622 0.003
15.53+16.91 16.474 <<0.001
20.92+39.92 15.003 0.001

MEEFRNBELEE Mann-Whitney U £ 56
g R, CRPS 41 11L-2R \11-6  11.-8 & TNF - £ ]
EH & TIECRPSYL, HEF TG IR X (F2),

MEEFASELER SESHEFILE R,
Fisher ¥ B #f % 1 46 46 & Pearson’s ¥’ ¥ 55 , CRPS
ZH IL-1B.1L-8 . TNF-o J} 5 % 5 T 4F CRPS 41 (P<<
0.05) . ZHELEMERIE YK, Wl 1L-2R [ 1L-6 . I1.-
OAEEZRERITFE L (R KEGRKE
CRPS ff Jy H 28 &, TIL-1B8 . IL-8 , TNF-o J& 75 T+ 5 1

&2 CRPSZARIFCRPS A4 AEF F 6 & b %
Tab 2 Comparison of cytokine levels between CRPS group
and non-CRPS group (+s)

IL-2R 576.97 £273.10  488.86 £ 235.27 —1.858 0.063
IL-6 7.01+6.58 5.31+4.19 —1.720  0.085
1L-8 19.84 £ 22.66 16.14 £ 12.08 —0.621  0.543
TNF-a 16.78 £19.40 16.06 £ 27.22 —-1.718  0.086
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kP A% i Logistic 914 43 #r , 45 R WoR , IL-18 . 1L-8
TH & A St 3 X (P<<0.05) , TNF-o 7} 5 L 40 it
FEL(ED,

&3 CRPS/AKIECRPS AHMEFHENFA SRR

Tab 3 Comparison of increase rates of cytokines between

CRPS group and non-CRPS group [n(%)]

1L-1B8 7 (22.6) 14 (8.2) 4.335  0.037°
IL-2R 6(19.4) 18 (10.6) 1.173  0.279°
IL-6 23 (74.2) 103 (60.6) 2.075 0.150°
IL-8 3(9.7) 1(0.6) = 0.013"
1L-10 0(0) 6(3.5) = 0.593"
TNF-a 21 (67.7) 82 (48.2) 3.993  0.046°

“ Continuity correction y* test;” Fisher’s exact test;Pearson y° test.

4 5 CRPSHHXYMEF R E K Logistic B )35 47
Tab 4 Logistic regression analysis of abnormal cytokines

related to CRPS

IL-18 1.259 0.523 5.802 0.016 3.521 1.264-9.808
1L-8 2.808 1.190 5.573 0.018 16.580 16.580—170.682
TNF-a 0.601 0.431 1.947 0.163 1.824  0.784—-4.244

CRPSARKMHEMEFEEF TS CSSHIHE
Kt X314 CRPS M35 MR e 2 1k 4 g [N 7 2
& ThE 5 CSS HEAT s ZH A C 1 2 B, 45 2R R
IL-18., IL-2R  IL-6 IL-8 J} & 5 CSS Jo # & ¥ ,
TNF-o J} 5 5 CSS #1 5% (M1 5 & £ 0.493, P<<
0.05,%5),

R5 CRPSERXMEMEFREEATS CSSHIEXE
Tab 5 Correlation between the increase of pro-inflammatory

cytokines and CSS in CRPS group (n=31)

IL-1B3 0.253 0.170
IL-2R 0.308 0.092
IL-6 —0.106 0.569
1L-8 0.084 0.655
TNF-a 0.493 0.005

CSS:Complex regional pain syndrome severity score.

CRPS AR X MEMMEFEEFF S S NRSHIHH
KM X314 CRPS & AR 96 02 2 e i i 7 2
ATt 5 NRS V4 #E47 88 Z 50 Sk 4 B, 25 2 i
/N TL-18 . 1L-6 \ IL-8 , TNF-o 7} 5 5 NRS ¥ 43 ¥ &
A, TL-2R TH 5 5 NRS M 56 (M 56 & %2 0.437,

P=0.014,%6),
#*6 CRPSHARKMAMETEEFASSNRSHBEXM

Tab 6 Correlation between the increase of pro-inflammatory

cytokines and NRS in CRPS group (n=31)

1L-18 0.151 0.417
IL-2R 0.437 0.014
1L-6 —0.038 0.839
1L-8 —0.175 0.345
TNF-«a 0.003 0.985

NRS :Numerical rating scale.

H Al CRPS 9 & J HL AT A WY B, #2805 1 4%
JETE CRPS [ & 4 & R h il e oA AR ™. B
PB4 i Bl o Bl PR 45 IR A C £ 4
BT B — R G0 0 P A T RS R L A DGR
(calcitonin gene related peptide, CGRP) . & & R &
P2 380 0T o 3 B SO AT A2 SRR LD B i A
Pk ISR AP B S S R, X A 3 R RR k¢l 4
PERAE” . Weber 85" i W & B, 4 48 UM 4% i 7
CRPS g3 i 30 5tk B 4 i fekt g =2 38 & oK & 31
WG . BEAESCER R W, #h 2 IR 48 0 1 5 (b I 4
5502 2R 1 A A R 0 A M A M DR T SR R
AR IE

22 B AR 4 1 40 L DR 5 8 45 5 M TRz 2 C 27 2
Ak IR A 2 RAE . ARAFSE R, CRPS (&
IL-18.IL-8 .\ TNF-a J} 5 8 9F CRPS & . IL-
1B, IL-8 fil TNF-a ¥ J& T2 R MM KA 7,2 5w
2R R AE I S A R 5 SOk GE A AL A
I 4k, CRPS 4 th TNF-o J} 5 % CRPS I ™ & ,
CRPS 4 TNF-o Jt @ %t 3 4 CRPS 4 & , 2
CRPS 4] TNF-a 8 #4E CRPS 4l 2 F A B, H 25
SIHGE T2 L, I TNF-o 1] fE & CRPS & %
N7 N

JEIR S CRPS 1Y F 2 5E 4R, 1B CRPS 345 fid %
P 20 i B P A TL-2R T 5 NRS A G, Ho 4 41 il
T 5 NRS ¥ 000 5 A Pk . X T gl 9%
i HUJE CRPS AR Z I R R Z — , IL-18.1L-6 . IL-8
K TNF-o J} 5 ] i 55 CRPS fi4 H Al e 4R (n g2 ik iz
ANV E DD E EP S
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R Eh Y Scs £ W, T8 CRPS H P W) IR 41 1]
J2 3 3 VO TL-1B Feak S By T R B Y )N B
HR 2 I A ST T W A, AT L3 ) B & CRPS
Mfal 2 —" 5340 16 PR CGRP 52 4 i
B Ay T %8 CRPS /N R A rp 5 BB 41 41 TNF -,
11-6 & 3K K7 Th 8 AN B I8, 3 3% B oA 4 it P 7 ]
fiEAE S il 22 M AR Th R 2 Ik 09 T AR 5 T AR
T RG2S 5 A Ak bR AR R

Z W9 R, CRPS B8 3% 8 K 8 W . Il
VO A VR R 4 P 38 R R B AR AR . 2002
4 Huygen 2557l T CRPS H 2 1) O 2 &5 77 78
RAEA A1 A8 4. BFIE & FESMGi J5 CRPS B3
B PR A R 0 PR A 37 S N T B R KR L AR R AR
K A T IR A % 3R 0 AR K R AR R M A
JL PR F TNF-a F1 TL-6 7K 5 35 Fh i o 3 T ik 26
R, I% B FE /N S5 A0 ) T NF e 410 i) 370 9 S ) o
PUIRYT 2 B B e PRE R 35 45 21 B S ok, HLK 98
W TNF-o Fl1TL-6 K P KR TR, sk sb2h 3k
B, K TNF -a il TL-6 7K S AT 45 40 A HLAT ¥ 76 L
FHANE R RS ALY br &8 . SR, B FE T TNF-a
P 590 % CRPS 6 97 V8 FH 04 i RS 4 Bl AL Bl IR
T30 B 28 DA R 5 2 TR D K7 L T NE - 4000 11 541
ALK BE 40 391 28 fit CRPS F & R Ik, B2 1 i i i %
AR BE K TR AR, CRPS 1A
Ha 6N H BB ARIBIT, TNF-o 0] WK 2 {d 2
T ) A5 K OF H X I 25 R 5 0 PRYT RO AH O
b it mP AT P TL-2R 2 MTE AR 4 T 41 B B i i)
— PR R Y R AT R e A A T 4
KR A CRPS B b, vl i 4 TL-2R 7K - B
R T BT B, A e BRE X R 2 S i R
o AR AR S AN, 7E CRPS HUE Y I TR
A g Ml B DY 3R GA T L B TNF-o ™ IL-
6 R TL -2 5 i Bt 4¢ 1k 40 Jf PR 835 F B, 4n T4
FTIL-1077 ) 3 F B CRPS % 1l 68 H #3042 % %
41 M PR AP AR M A B O R . A
oI PR TG I AE CRPS (1 AR ik b o A7 2
Y. Alexander " #f 9% & ¥, CRPS B 3 v & g
IL-1B. TNF-o I TL-6 ¥ £ 85 fd FE 2 iR % & o

Kz CRPS H 3 5 M br ic 4 (R 0 5 45 2 v £ 5
Wo — I F 4 4 UM R EFE CRPS i R I 25 3
AT A FNE 7 CRPS H 3 L I8
F 44 DR K 3 ) S ) R AT LR, R Stk

CRPS & # 1 1L-8 ¥k BE 48 6 I 4L I i L 1L-6.
IL-4 IL-10 Fl TNF-o ¥ & 5 XJ B8 2H A L 22 5+ T 48
TR . 18P CRPS B B BUE W IL-1 F IL-6
KO 835 TFE 1 1L-10 A1 TNF - 25 48 b1 5 % 18 2
22 S LG22 Lo 127k CRPS B i B i
TL-1Q 1 TL-6 7K F 4 %} B8 40 4 25 T 5, TNF-a K F
X AL L 22 R g2 8 X Ll b dn i A
T W FTEE XTI CRPS (5 K& AN 5 3 b
FHFEARJG B H IR 2l & % ik 5 5 CRPS 1)
fiiH .

AT JE P S 2 CRPS 78 40 i X 7 J2 1 A % 17
AIREA 225 . 2T 5T WoR , Z0rE G 2 h g G
WA KA CRPS, A2 26 M 41 i 7 Kbt 4 1 4 it 1
TP AT e & A AR AR FE 2 e A B
PE AP 7 Th e, A TL-1B8 1L -6, TNF-o , $1
RPEAN T R R, A TL-10 ™, AHFSE & I, 4
w4 A PR I A o R AR AR 7R A P 2~3 4
H 40 R 7 3k 3 043 it CRPS & A R AE 2~3 4>
At fem. Bk, AEEF R S5 CRPS &
Wi o SR, K25 S A CRPS B 3% 40 i A 7 5 8 nf
A CRPS B AWMU T REAGHEEIN. 5
Hb A v Z B 25, At i Al 24 ) S A
RN IEE Y E TR DR A B R BN 3 [T
FEARAML T, AT R A A M AH M Y TL-18 L IL-
4 1L-6 Fll TNF-a KF TR R, A< BiF 53 45 SRl AT
fE A7 Wi A T B 25 T . W JC A GRS
3 AT 20 JfL PR T R A S T CRPS &4 w2 i
— L HE AT W PRS0 A0 M DR R S AT AE R
CRPS &A= (4 10 48 b5 , T4 B CRPS 2 W .

25 TR 25 PR CRPS B3 0 ik i A2 48 v
20 L ] F TL-1B . 1L-8 . TNF-a 5 # % & T 4 CRPS
B o R 48 M AN M PR T mT O Ak 2 R M 5% HE B R
BN, PR AR R P 40 B X7 i] BE TR 2 2 5 CRPS
KR, TNF-o &5 CRPS ™52 B AH ¢, (H
fE CRPS &k Al REZ DRl 5 o TL-2R F i 595 0
PEAF S IE A 6, TL-1R . 1L-6 . IL-8 . TNF-o J} & AJ fig
55 CRPS Ho Al PR AH 5 o 41 i PR Az 0 ] 6% B 2k —
BT RIS CRPS &k AL o (41 A D8 7 46
TE G A v 5 CRPS 12 W b (19 i 67, LR W] A5 4R Sy i
W i 26 5 CRPS & A () W0 48 5, 38 A 5 ifE— 25
[ N N TR 0 ST
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