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Abstract

Objective: To investigate the correlation between the levels of C-reactive protein (CRP) and in-
terleukin-6 (IL-6) and the severity of disease in patients with wake-up stroke (WUS), and to ana-
lyze the value of the diagnosis of WUS. Methods: 153 WUS patients (WUS group) admitted to the
department of Neurology of our hospital and 72 physical examination subjects (control group)
from January 2020 to June 2021 were selected. The WUS group was divided into mild subgroup
(43 cases), moderate subgroup (69 cases) and severe subgroup (41 cases) according to the na-
tional institutes of health stroke scale (NHISS) score. According to the size of cerebral infarction,
they were divided into major infarction subgroup (35 cases), minor infarction subgroup (80 cas-
es) and lacunar infarction subgroup (38 cases). Serum CRP and IL-6 levels were detected to ana-
lyze the pathogenesis of WUS and the value of CRP and IL-6 in the diagnosis of WUS. Results: The
levels of serum CRP and IL-6 in WUS group were higher than those in control group (P < 0.05).
The serum levels of CRP and IL-6 in severe and moderate subgroups were higher than those in
mild subgroup (P < 0.05), and the levels of CRP and IL-6 in major and minor subgroups were
higher than those in lacunar subgroup (P < 0.05). Obstructive sleep apnea syndrome, high levels
of CRP and IL-6 were risk factors for WUS (P < 0.05). The area under the curve of CRP and IL-6 in
the diagnosis of WUS were 0.743 and 0.683, and the combined diagnosis of CRP and IL-6 was
0.895, which was higher than that of CRP and IL-6 alone (z = 4.288 and 5.022, P < 0.05). Conclu-
sion: The serum CRP and IL-6 levels of WUS patients are increased, which are related to the in-
crease of infarct size and the aggravation of nerve defect, and can be used as auxiliary indicators
for the diagnosis of WUS.
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1. 51§

i )5 2 v (wake-up stroke, WUS) 2 BEERR 5 [ 5 R AR N At N & IR 5l 0L 12 i 2 - 7 BT e I 2 i 24
HE /4 [1], BT WUS BB [RIAS B, K 22 B0 3 3 Ok B VA AR RO U 5 PR TR T L2, B3
HPEHZ[2]. WUS RIGEHLEMATE R, A T8Iy WUS SHEIRZ LA G,  FHZE M EARIE IR 2
(52 £ R R O L e g 2 v R XURS: B SR 3N [3] o TR S AL, A P e e A R B 4 T i R 4 B O
L, FEUME N R0 DL D Re kst , (20 AKORRERE AT B [4], 2 17 A AR B PR o 2 o BR] A
RYER TR e 5 WUS f77E—E R R, C- MK [ (C-reactive protein, CRP)& —Ffh St KIER A, E™E
JEH By B2 S5 1 S s ) LR B i, CRP M A MV B I R BN, v SR E
e R AL G TR PR S 58 PR 2 T R R FE[5]. H A 2R-6 (Interleukin-6, IL-6) /& #1428
RO FEMM -, EMEB IR RS, SERIIERA R FIE R 25 )5 A %[6]. CRP. IL-6
A LMEN WUS A SPHAE R, STk, AT SR ME CRP. IL-6 /KT~ 5 WUS K&
LIRS IR R, DHINIRIRIZIRIRIES .
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2. BRISHZE
2.1, IEFRFER

B 2020 4F 1 H % 2022 4F 6 HIkB s & NARHIIGE I 153 5] WUS B3 (WUS 4), PIAitE: © R
P s RERAARAE . PP RGO AT LA U 525 B 0T 2 B sk PR 2, FF (B Suiks
i 26 Ta e 2018) WA FEAARHE[7]: @ BRJG KM : @ i 18 JH % b, KIS riE R E AT
HeBrbrdt: © HIA]ECAE BRI R & A4 s i e e s @ i, ishs & P fibes, i i e me e
@ 5 6 MHWMHNFARBANNGITE; © GIFHTEAIGHEME . B, SR tEpmEs . WA
24 h VAR A 3 [ [ 57 B AR 5T B 26 b2 (national institutes of health stroke scale, NIHSS) P43 &4 73 A
BREEWA(NIHSS W5 <64, 43 %), HREEL6 7 < NIHSS VP4 < 13 43, 69 fil), & V2H(NIHSS
Wy >14 4, 41 41) [8], RHEABE CT/MRI FH#i 45 454 Adama 73 BUARAE 73 v KA 8 I 2H (i A B X L
% >310 mm, 35 {5). /MEFEI A (EAE 115~310 mm, 80 7). FFRPERISE 4 (B 4% < 115 mm, 38 f))
[9]o PR T OBAS I 72 IR IR E N IR, SRR S S 07— IR ekl L e 2 5, HiY
HEBR Ol LB, RGBS e Ve . AW 9T C ARG IR A0 25 01 2> ik

2.2. SCIR M

WUS A 24 H (e Ak 2 H ) REF KM 58 H R EA A, MARAIE: R E A i
TR 5 S O (R S RHE AR A BR A 7] M16RS & B9 0L, Z44: 3000 r/min, £5.02F-4% 10 cm,
50 1E] 5 min) f5 B 20 C AR A7 & i PLEERE RS G LAV . Aristo 4558 & H 2 HT A (R YINE 24
YIRS BRA AR LT CRP 7K, 177 &0 B _Ei R A YR A A 7] . Kayto RT-6000 BiAR A (4
YT AL 2 ] )iE P I O G 28 JZ AT 2530 5 I3 1L-6 7T, 370 &0 B b s i A H R /A 5]« BS-280
4= [ B A HT A (R I B 28 51 ) K6 2 i I 0% (fasting plasma glucose, FPG). H it =i (triglycerides,
TG). MJIH[E EE (total cholesterol, TC)/KF. PEI1T ADVIA 2120 4 H 3 M40 23 B AR I 3 28 ffg (white
blood cells, WBC). .M (platelet, PLT) 1%k

2.3. ImPRFHRHER

WAL IR E RS . VEA . R ETRE. R, O s ARG 2 A FERH ZE T MR AR R B 4
CRAAE ARl EAEFokE . eI s iabs; DLAERB SO, B SR -8R SilE E
A B R RE 12 FEM . O SEhKERAE . O s BEh A .
2.4. GITFESH

SPSS 25.00 #EAT #4047, Shapiro-Wilk #&56 1HE BERIAT & IEAS A LA(X £ )RR, RAVSIAEA t
K. DL (%) R 3R AR5 . £ INE Logistic BI04 WUS ERfE &R, Zik# /e
fiIE i1 Z& (Receiver operator characteristics curve, ROC)4-#it CRP. IL-6 12t WUS [ME, #de/KifE a = 0.05.
3. &ER
3.1 ELFEH LUK SEHEIRIREER

WUS ZH i % Fe gl B bR Ee gl s M L B g BH e B R P R B 452 £ A AR LU ] Wi T &7k

J£+ WBC. TG. TC. FPG. CRP. IL-6 7K~ =T X HiZH (P < 0.05), & Lhi = R b guit 2% & (P > 0.05),
W 1,
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Table 1. Comparison of baseline data and laboratory indicators [ X & S /cases (%)]
Fz 1. BLERLUIR LI EIRARELE(X £ 5 )/151(%)]

451 WUS #H (153 #i) Xt HE41(72 1) t/ A P18
() 59.35 + 8.72 59.81 + 8.41 0.373 0.709
PERI[H1(%)]
% 93 (60.78) 41 (56.94)
4 60 (39.22) 31 (43.06) 0.300 0.5%4
14 6 % (kg/m?) 23.85+1.32 23.51+1.29 1.815 0.071
W A 5t [ (%)] 52 (33.99) 18 (25.00) 1.845 0.174
TR S [451(%)] 41 (26.80) 16 (22.22) 0.542 0.462
FEAlBR [51(%)]
o 1L 83 (54.25) 19 (26.39) 15.334 0.000
BRI 62 (40.52) 13 (18.06) 11.121 0.001
5 AR IMLRE 50 (32.68) 11 (15.28) 7.503 0.006
REL i P B MR P B 45 35 TLE [ 91 (%) ] 30 (19.61) 2 (2.78) 11.368 0.001
W45 s (mmHg) 142.24 +12.24 123.02 + 6.72 12.460 0.000
#F9K E (mmHg) 82.41 + 6.96 63.02 +5.14 21.079 0.000
WBC (x10°/L) 11.53 + 3.03 7.25+1.42 11.401 0.000
PLT (x10%/L) 225.42 +21.35 228.25 + 23.04 0.904 0.367
TG (mmol/L) 1.75+0.35 1.50 +0.24 5.482 0.000
TC (mmol/L) 5.06 + 1.99 3.85 +0.65 5.029 0.000
FPG (mmol/L) 9.21 +2.03 5.02 +1.02 16.545 0.000
CRP (mg/L) 15.74 + 3.35 3.25+0.72 31.263 0.000
IL-6 (pg/mL) 27.29 +5.13 4.02+0.85 38.200 0.000

3.2. AEIHIBEME CRP. 1L-6 7IKEHB

ANFIMEERIFEE . AFEFE R/ WUS 35 1175 CRP. 1L-6 /K& 5 53 (P < 0.05), HE4.
i RE I 2H B I CRP. 1L-6 7K P T8 W 4L(P < 0.05), 4L MiE CRP. IL-6 /KT T4
TWAH(P < 0.05). KHEFEZH . /MEFE L # M3E CRP. 1L-6 7K T/ T B A 5E IV 41(P < 0.05), /M
SOV LH BB 35 CRP 1L-6 7K i T R B A SE L 2H (P < 0.05), W% 2.

Table 2. Serum CRP and IL-6 levels in different patients (X £S)
2. FEIFREME CRP, IL-6 KFEF(X1S)

20 51 1511 %4 CRP (mg/L) IL-6 (pg/ml)
LI R 43 14.52 +1.33 25.71+1.39
WA 69 17.31+2.16° 30.05 + 2.34%
HEWA 31 19.02 + 0.05® 32.14+0.27®

DOI: 10.12677/acm.2022.127931 6458 I IR 2= =23t e


https://doi.org/10.12677/acm.2022.127931

i 2%

Continued
F1d 70.425 129.277
P 1 0.000 0.000
Jis B A AR A I 44 38 13.12+0.36 23.63 £0.52
/IR BBV 25 80 15.54 + 2.35°% 27.11 + 2.41°
KAHFEIH 35 19.04 + 0.05® 31.67 + 0.40®
F1E 92.575 205.138
P1d 0.000 0.000

T SRR A R AT E A LR, PP < 0.05, SN A//MESE A LR, P < 0.05.

3.3. ®M WUS X=HRBKRERS

L2 RE WUS AR EMRE: 0= 7, 1= &), UimiiE. PR, mARIE. BHZE M REARIE
PHRLEAIE. WS, 475K, WBC. TG. TC. FPG. CRP. IL-6 N HEAF&E (R E W7 3), ENTER ik

Ak, B ZZRH FE T MR TR BT 45

Table 3. Assignment

fiE, EKF CRP. &K IL-6 & WUS G R & (P < 0.05), W3 4.

3. MWE
H A TR AH
IEL 2 A1 IR PP B 7 45 £ 5 E 0= 1, 1= &
o IR 0=17, 1= &
B PR 0=1, 1= &
e g Mg 0=%, 1= =&
s 0=<142.24 mmHg, 1=>142.24 mmHg
#FKE 0=<82.41 mmHg, 1=>82.41 mmHg
WBC 0=<1153x10%L, 1=>11.53x 10%L
TG 0=<1.75mmol/L, 1=>1.75 mmol/L
TC 0=<1.75mmol/L, 1=>1.75mmol/L
FPG 0=<9.21 mmol/L, 1=>9.21 mmol/L
CRP 0=<15.74mg/L, 1=>15.74 mg/L
IL-6 0=<27.29 pg/mL, 1=>27.29 pg/mL

Table 4. The Logistic regression equations affecting the onset of WUS

= 4. 20 WUS % 3%/Y Logistic BlVT5TE

i5ES B SE Wald OR (95%Cl) P1E
FH 2 1 I AR I 5 SR B A 0.823  0.215 14.653 2.277 (1.494~3.471) 0.000
UINES 0.263  0.243 1.171 1.301 (0.808~2.094) 0.809
W8 R 0.302  0.297 1.033 1.353 (0.756~2.421) 0.913
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T4 IR I
Wi s
GEINES

WBC
TG
TC
FPG
CRP
IL-6

0.183
0.029
0.016
0.095
0.101
0.132
0.259
0.592
0.605

0.163 1.260
0.015 3.738
0.012 1.778
0.081 1.376
0.096 1.107
0.107 1.522
0.231 1.257
0.153 14.971

0.181 11.173

1.201 (0.872~1.653)
1.029 (0.999~1.060)
1.016 (0.993~1.040)
1.100 (0.938~1.289)
1.106 (0.917~1.335)
1.141 (0.925~1.407)
1.297 (0.824~2.038)
1.808 (1.339~2.434)
1.831 (1.284~2.611)

0.798
0.083
0.532
0.705
0.842
0.649
0.817
0.000
0.000

3.4. CRP. IL-6 £l WUS B {E S

CRP.IL-6 12t WUS i1 4: T [l 4 0.743.0.683, kA CRP.IL-6 121 WUS it 4k T 4 0.895,
T HM CRP. IL-6 (z =4.288. 5.022, P=0.000. 0.000), W.% 5 F1f 1.

Table 5. Efficacy of CRP and IL-6 in the diagnosis of WUS

%% 5. CRP, IL-6 i2I¥F WUS RS &E

FSEN HWE iih 28~ T A (95%Cl) P{a RESE e ZIBARE
CRP 12.05 mg/L 0.743 (0.681~0.799) 0.000 0.7778 0.7083 0.4861
IL-6 21.35 pg/mL 0.683 (0.618~0.743) 0.000 0.7516 0.6667 0.4183
BE % B kT A 0.895 (0.847~0.932) 0.000 0.9020 0.9028 0.8048
1.0 ) Bhik kiR
— CRP
—IL-6
— 133
08 e szn
0.6
2 |
0 | J
&
0.4 '
-
&
0.2
0.0 F
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Figure 1. ROC diagram of CRP and IL-6 diagnostic of WUS
[ 1. CRP. IL-6 2l WUS #J ROC
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4. g

i 25 R A EREE T ORIE TR, 2 P ECK HATR IR 55 — K5 DRI [10], BRI P 387 457 A2 Pl 25 v (1) kST
FERERZR, BN A I 2R v A KU [11] . 5 H R 2R AR B, WUS BB 3 (F 2857 e AR PR 8 42 17 L
BIA A E[12], A BEARIP IR 15 H A IR AU INUAE [ £ 58 B 2% 5) 70 B AR B 5 R AR I 27 R [13]0 4 SR
72 S5 AL 0 4 R A 1) = B B A, JOE A T ORVRE T R AR I /NGR4T ERFeE, A
(RGP T IE, FORG TR T A N BRI, S 80U BE A A B ks FERE AL B SR B, 36 i P 3
FE[14]. JOIE I B 5 AR P B AR E B V) R R, IR R SRR B 45 1 5| e A P e S R0 s BRI 1ML, 51
FEC A IR S I R 8 40 M DR 738005, 51 R LA P B2 T R 473 AN Th RERRAS [15], 5 A M IS0 - Eh k]
W, RAERMNATEES S5 WUS Kmilil, 5HEEMBFIEAERVIXRR.

CRP 2 —F AL RIS, mAEMHFEMAE G & WIA R, Pl Ca® kit /7 505 PCh 4 &4
S RMEIR TR, S50 RIE M I FE[16]. CRP & ANZ856 K15 LB EALH] A = B4 &35, /™ E
JERGL B REIRAS TN R B T AERE hN 1000 15 LL_E[16]. ShKGHREREALAS T I BE (0 R IR . P B ShRgRE
TGRS AR 280, CRP 25, 7E A4/ Z(IL)-6+ IL-18 FIIRI SR FER T (TNF) R & AEFH T CRP
TEFFAE ARG T H LR KA, @S A MA R RS FAIIE T MRS, AaREE. B
R M/MURSE, AT RSIR R ALBEH LL K A2 [17]. CRP A Ay Sl i 12 o 2 Hh i A= b 54,
CRP KVt 5 S s ML i 26 b s 22 O i PR 45 SR AH 5 [18]0 BEEHIRI S 27 452 £ MV CRP /K-t B 2 7
#1[19], CRP 25 BH ZE ML REAR W BT 45 L5 B AE A S I A OB i o AR S 5 R P 2 D e B i #2207
AW R I CRP ZKFLE WUS B3 G H B B &, 25 WUS RO BIaE %R, H5 WUS #Z& i ™
EFEE, WAEHAAA X, R CRP AFESE WUS KIRIERE. HENAEEMMLEI N, CRP FL BN
RNE S FEIFLE I BN PERE AL AR, A1 S2 A (A] P I B f ggmel,  ifiL 48 BRI, ILVRUB R 7 =
TR 2 R S SLAN ML N B ThRe e, S EUW A YR A& sk DhRe, FHEMNE AL, 51 R0 2
hn[21], sAAEZ IR RAEH TR WUS k4.

IL-6 & —FftH T 4Rtk P4 (0 R BU 4R 7, 7E B by 55 /iR P 20 WS 5 4% 5 rp R B AR
H, 52 B T B AU, W T AR T 40Ha AT, AR LA R & Th
Reif A 2 AR B FE[22]. IEHIEM It IL-6 /K-FIEHAR, AAERKYGE, RABALBRRE Tl
B, RS RN, O e RS A B, IL-6 G B RRSA RROAT 5] S S A B SR
RILEEEAER [ B G 5hi[23]. A1 CRP A2 SN Hs FERE AL MRS T L) N UFAE bR 4, T 1L-6 JU 2 5)
kSRR BbREAD, IL-6 1EN “ ZREME” AT, wI{RAERFNE =4 CRP, 0] B2 53k
SRR LB HE ORI AR i i FE[24] 0 eIk i 25 i 1L-6 /K PFH i, ELS SRR LA R i & T i
A FR R B IEAEOR[25], 1L-6 76 BH ZE M BERR PP B 45 5 G AE B3 R IR T &, S SR EENS 1 980 i S A e
MR IR PR RS I AR [26] AT R I IL-6 5 WUS HAFTEZE IR R, IL-6 /KFTHm & WUS IfERE &R, I
Al G MESEAR ARG AR BRI . AT el RRAOHLE g SRR A TS, BFAETY tPA R EAH
FZ AR NMDA A2 A 45 & IR i & e de , F iR 1L-6 KT, 3E— 35 i v i e 45305 R i 20 0 B 8 2 271

ROC 7 #r4s R fi7s CRP. IL-6 121 WUS ¥ BA B s iIANME, 1A P IR bR f5 12 W ARE B 42 =,
Wi B RN AS U ML3E CRP. 1L-6 /K°F, ZE& S HWibifatr vl 2 WUS 2 Wi (s nT SE 115 B

AT RYE: AW ARAEARYE WUS B AT S IEIME DT A T S X E, 16 s
far, A Ja TSGR A S0 AN [ 208 1) o A B £ 3 1) R el B 3R JEA T 20 AT

g5 I, WUS B35 [17E CRP. IL-6 K-V A&, CRP. IL-6 /KFF i WUS el R &, HY5
P2 BRI 0 DA S AR AR AR R I 5%, kA CRP. IL-6 A BE A3 22 I WUS.
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