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Effect of early stage glycosylated hemoglobin level on two-year prognosis in

patients with first time onset of acute ischemic stroke”
YAO Huihui ,SHU Lin” ,LI Sha ,YANG Xiaotong ,YAO Linli LI Bishuang  TAN Aiming
(Department of Clinical Nutrition Shenzhen Hospital sUniversity of Hong Kong ,
Shenzhen ,Guangdong 518053,China)

[Abstract] Objective To explore the relationship between the early stage HbAlc level and two-year
prognosis in the patients with first time onset of acute ischemic stroke (AIS). Methods A total of 513 inpa-
tients with first time AIS in this hospital during 2018 —2019 were selected as the study subjects. The clinical
data, biochemical indicators and discharge situation were collected. The multivariate logistic regression was
used to analyze the influencing factors of adverse reactions outcome within 2 years. The Kaplan-Meier survival
curve was used to analyze the all-cause mortality and stroke recurrence situation within 2 years. Results The
sex,age, TOAST type, ,diseases history such as diabetes, arrhythmia and coronary heart disease, medication
history such as antidiabetic drugs,lipid-lowering drugs and anticoagulants,BMI, Urea,Crea, ALT,SBP,fasting
blood glucose (FBG) ,total cholesterol (TC) ,triglyceride (TG), HDL-C,NIHSS score at admission,discharge
mode, NIHSS score at discharge,hospitalization duration and hospitalization costs had statistical difference a-
mong the patients with different HbAlc levels (P <C0. 05). The multivariate logistic regression analysis
showed that HbA1c>>7. 4% was the independent risk factor for adverse outcome within 2 years (OR =4. 470,
95%CI:1.105—18.087,P =0.036). The Kaplan-Meier survival curve analysis showed that the survival time
within 2 years had statistical difference among the patients with different HbAlc levels (P =0. 009). The
higher the HbAlc level, the shorter the survival time. Conclusion The high HbAlc level has the influence on
the stroke recurrence and all-cause mortality within 2 years in the patients with first onset occurrence of AIS.
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G, A A b A ) 5 T B R AL ek B i
2 1 (acute ischemic stroke, AIS) f) & 9/ R &, K
TR 81, 9% . BFFEIA R L ATS B R
AN R 55 7 P8 v IR A OG5 T 55 P R R g S
B, WA IEIA R ATS | RY o 5 DR S 4
ARSI o 1§ = O N T R 7 S A R A A
[ (glycated hemoglobin, HbAlc) /K 3 %t & K & 4=
AIS B3 2 AR5 B 52
1 #BEFE
L1 —fFH

(6l JB P 43 A7 2018 — 2019 AR AEAS Be A Be iy 552
AIS BE MG IR TR, AR . (D) B A 581G
PRECHE ; (2) B IR KA ATS, I 475 & (b B 20d: Bl i v
il A 2 R HE i (2018) VA Wi bR i L #2633 CT
B MRI K A #1125 (3) 4Rl > 18 %0 HEBRbRE: (1)
BAEF S (2P BUMA B 1% (diffusion-weighted ima-
ging, DWD S BPER AIS; (3.0l V%248 B D fg
PR A () BRI >3 ds (5) ZE AT 3 A H Mt
Frad 3.4 TR 5 (6) [BFT R S 1 BR G S ™ 5 A R
Wi . 552 BB T 39 Bl i, & 513 BN AR5,
RAE HbATc 7K F 8 8 73 i <<6. 006.6. 00 ~
6.4%.>6.4% ~7.4% . >7. 4% ., RO ZER®
PR G123 AibUE (H 4IE5 - hkuszh2021223)
1.2 7k

WA A8 A B 300 TR] Il PR B8k . R O AR i . BMI,
W B R sk L 9 s OB PR L e Il S B I
S50 24 s I 24, B R 24 I B 24 N B B DD |
TOAST 43 BT K s Bk R AL B (large artery ather-
osclerosis, LAA) /N8l ik 1] 2E 4 (small artery occlu-
sion, SAO) O Ui P 12 ZE B (cardioembolic, CE) | Jit
A (stroke of undetermined etiology,SUE) |, H Al
B 9 R U (stroke of other determined etiology .,
SOE) 15 th B 1 &0« 28 [ [ 37 TL2E BF 5% B AC b 4 %
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(National Institute of Health stroke scale, NIHSS) ¥
Ay AR H B A 3G T BE (basic activities of daily living,
BADL) ¥ 43 . A Be B 0], A Be 2% B Ak dg b . IR &R
(carbamide, Urea) , L & (creatinine, Crea) , ALT, Il
JE . 25 B8 1M (fasting blood glucose, FBG) . AL JIH & B%
(total cholesterol, TC). H ¥ = Bf (triglycerides,
TG) 5% s & H-H [# FE Chigh density lipoprotein
cholesterol, HDL-C) Fl ik # J& ig £ 11-H [ B2 (low
density lipoprotein cholesterol, LDL-C) 5%, T A& H
HEDEEE 8 h, 7E 7:00 LA AT MW AEACRSE 3%
ARSI =AM, FERE LA AIS G 2 4, 5 A
3 Ao HL T B U R BE S T 0 SR 4 T AR A Y BiUS AR
BN REERFEAR G AIS & S 2 AE N 4
PRI BB T 0 A2 e 2 o CRad 43 e ot A 0 o ot M) 17 50
1.3 %itsan

KM SPSS25. 0 F A HEAT ST . A IES
SRR R DL & £ RoR A R H 7 24
Br AP G IES /IR M(Q, Q) EIR
20 8] FL 3K ) Kruskal-Wallis H f56 ; 118048 £ LA
Bl | A LR ARl Bk B X K 55 B Fisher
IR, ZHE logistic AT ERE 24FEFAAR
45 R 52 B 25, Kaplan-Meier A2 77 1 28 20 47 5 % 2
ENRRIE T ME LA PO, K KifE «=0. 05,
LA P<C0.05 R 2E A it X
2 & R
2.1 R FA R A AR AR

AT HbATe 7K~ /& & 253 4F i L TOAST 2
N S TN AT IR e 2l U 2 SN
25 PU%E R 4 25 1, BMI, Urea, Crea, ALT, SBP,
FBG.TC.TG.HDL-C. A Bt NIHSS PF4) 55 2 5+
HE i 2E R L (P<C0.05) , = A8 MUAE | 5 1 IR XL/
VR ML AE 55 5 S o 6 T 25 1 25 52, DBP,LDL-C 4%
EZREHITFEL(P>0.05, WLE 1,

*1 AE HbAlc 7k F B35 I bk 5 4L

HbAlc

Wi H X*/F/H P
<6.0% 6.0%~6.4% =>6.4%~7.4% >7.4%
B ) 170 57 60 77 7.973 0. 047
AR (s, %) 59.17412. 74 62.61+12.24 65.18410.07 58.02411. 32 7.587  <<0.001
TOAST 5 #(n) 25. 069 0.014
LAA 61 25 31 43
CE 24 9 11 1
SAO 93 39 32 38
SOE 4 1 0 1
SUE 54 21 9 16
P S ()
B PR v 12 24 72 98 347.136  <C0.001
=5 IR 155 64 66 70 5.775 0.123
1= g 1L 91 48 40 42 5.017 0.171
9 XL/ 1o PR TR I 35 13 10 17 1.031 0.794
DR 9 1 7 1 9.529 0.023
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gE1 AE HbAlc K FEEEIRARETRLE
HbAlc
i H X*/F/H P
<6.0% 6.0%~6.4% =>6.4%~7.4% >7.4%

e 5] 7 6 16 9 24.411  <<0.001
25 5 ()

e 1 24 79 38 34 35 2.197 0.533

K A 24 9 12 39 57 149.490  <<0.001

W Bg 245 14 6 14 12 11.034 0.012

Rl 24 15 21 25 17.011 0.001
BMI(z £5,kg/m") 24.1043.18 24.2643. 86 25.18743.31 25.3646.79 2. 845 0. 037
Urea(z 5, mmol/L) 5.5342. 80 5.20+1. 61 6.11+2.01 6.3844. 99 3.146 0.025
Crea(z &5, mmol/L) 81.92424. 30 76.48419. 73 91.34453.15 86.85+43. 23 3.295 0. 020
ALT(z#£5s,U/L) 20.61415.17 25.38421. 83 25.50423. 88 25,0619, 95 2.677 0. 047
SBP(z £5,mmHg) 145.094:22. 93 147.925423.68  151.30421.82 152.394-20. 89 3.162 0. 024
DBP(z +s,mmHg) 86. 0413, 23 84.20+11. 64 84.25412. 69 87.04+13.38 1.180 0.317
FBG(z &5, mmol/L) 5.37+1.05 5.961.49 6.85+1.49 9.66+3.02 142.830  <<0.001
TC(z 45 ,mmol/L) 4.4740.97 4.71%£1.05 4.55+1.19 4.9021. 20 4. 066 0. 007
TG(z &5, mmol/L) 1.534£1.17 1.754:0. 99 2.2942.15 2.2541. 83 8.655  <C0.001
LDL-C(z £, mmol/L) 2.96-0. 90 3.260.97 2.9440.99 3.09+1.04 2.613 0.051
HDL-C(x £s,mmol/L) 1.1940. 32 1.1870. 32 1.1240. 50 1.0840. 26 2. 955 0.032
ABERF NTHSS W4 [ M(Q,.Q,) . 4] 2(1,4) 2(1,4) 3(2,5) 4(2,7) 25.797  <C0.001

2.2 hmER
ARIE HbAlc K 83 W B 77 20, B B NTHSS
VAR [ ) A B 2 P LB R Sk 2 X

(P<<0.05) ,BADL W4 b K E R LG T # 2 L (P>
0.05), L3k 2,

%2  AE HbAlc KEBEHRBERLE
HbAlc

i H X*/F/H P

<6.0% 6.0%~6.4% >6.4%~T7.4% >7.4%
B BE = G 13. 304 0.038
S 1 1 4 4
Rt 32 11 14 20
HAT 203 83 65 75
i Be B NIHSS i [(M(Q, .Q;) 4] 1(0,2) 1€0,3) 2(0,3) 2(0,4) 17.012  <<€0.001
BADL W43 (x 5,5 92.064+17. 22 90. 1617, 90 87.80+23. 87 88.43+19. 83 1.454 0.226
fEREmEIIM(Q, .Q,) . d] 7(6,10) 8(5,10) 9(6,12) 9(7.,13) 16.316  <C0.001
R HIM(Q, -Q5)  JT T ] 0.87(0.66,1.43) 0.81€0.63,1.69) 0.99(0.68,2.07) 1.16(0.82,2.27) 17.128  <C0.001

2.3 RF HbAlc KFEH 2HFNRREAN IR
B & 57

HZE logistic [ IH 43 B 45 R .78 . HbAlce >
6.4%~7.4%(OR=2.554,95%CI:1.171~5. 569,
P=0.018)F1 HbAlc>7. 4% (OR =3. 056,95%CI

1.487~6.277,P =0.002) X & 2 SF N AR & /A
o, VR PE S A TOAST 208 w5k s 24
AR bR IR A2 I R 5, HbALe>7. 4% (OR =
4.470,95%CI:1.105~18. 087, P =0. 036) J& B ¥ 2
NN RES RS ek B, Wk 3,

=3 AE HbAlc KT EEHE 2 ENARERMEMEEZ S
HbAlc
OR (95%CI) P OR (95%CI) p
<6.0% 1 1
6.0%~6.4% 1.618(0.706~3.705) 0. 255 1.910€0. 720~5. 067) 0.194
>6.4%~7.4% 2.554(1.171~5.569) 0.018 2.186(0.613~7.801) 0.228
>7.4% 3.056(1.487~6.277) 0.002 4.470(1.105~18.087) 0.036

2.4 Kaplan-Meier £ 5 W& 5 R R % 5

Kaplan-Meier 4= 77 iiff £& & 7~ . HbAlc<<6. 0% .

6.0%~6.4%.>6. 4% ~7. 4% . >7. AN HIR K+t
AIS & 2 4 v A= 7 i 8] 43 531 2R 698, 590 d(95%
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CI: 682. 643 ~ 714. 538), 683. 833 d (95% CI .
653.472~714.194).659. 735 d(95% CI ;:621. 069 ~
698.400).638. 763 d(95% CI :598. 371 ~679. 155),
W ZESF AR X (P=0.009), WK 1,

<6.0%
6. 0%~6. 4%
1.004 - 1 >6. 4%~T7. 4%
o M >7.4%
L h N —+ <é6. 0%k
) T, A 6. 0%~6. 4%l
N N D> >6. 4%~7. 4%
O >7. 4%-sk

(o
0
T

RItELMEEFR TR
B3

0. 80

T T T T T T T T T
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721 (d)
B 1 Kaplan-Meier £fF & 2 T A E HbAlc K FEEH
CENARER

3 i3 i

UEHE B A 30 % ~40 % B Bl il P A v B3 78 A
e Ak DR DR 99 B 38 s 7 T B IR R A
B J5 N I R R SO BT &5 R A DG, 2 R K
RN |2 AN 15 o el 1 R 1 BN <1
AR LT A5 RS & BIG U DR IR 25 44T, 1
P Ve IUBE AT LA Sk 7 O ALS BB 1 4F Y ™ £
g, H KIM S5 855508 B T A B i 19 1
WK S A1 A 00 S 3 A o & SR s AR R % R AR v A
IS ) OB 428 TR A W PR S 3 4R 8 v U ) R D 4
FA GO R 45 R AN, HbATe By PEREFA € L fiE
WA M R 2~ 3 A A P2 I B K B AR E
AT DL AR 1 S B I W A R . O HL, Z2 WS
FW] HbATc K J2& 2 v /3 ) fig U5 45 22 1Y ik 57 90
S I

R AR 5E 20 B T 78 HbAle KX B IR &
A AIS B 2 AENR RES R 2, Ay AT B — 2
o HFARBRGE ST ANECE A (8 D, I 2
RAEMMERETHEESGIF N AR mfats. o
— L R, R IR AN Z B, HbAle >7.4%
B 2 AR E RO 4 B BE T XU B (OR =
3.056,95%CI :1.487~6.277,P =0. 002) ; J& %} 2=
R JE, H XU ARS8 3 & (OR = 4. 470, 95% CI .
1.105~18. 087, P = 0. 036), DIPROSE %" i\ 2}
HbAlc KFTHE 5 AIS B D REFEAR A8 T R 8 fin
MIZE. JEONG % B 3¢ % W, %5 5 K F 19 HbAlc
(=6.5%) 5% 3 4~ H I &I REA K778 LB,
WS & B, HbAlce /K -4 i A BB 1S Be 1% 0 o
25, FEFIN H B 7 R E NTHSS 37 4 FiL A B
TR E L UL B R B K, 22 5 A SR L
(P<C0.05), HbAlc /K-l iy B #H 2 4Fh i A A7
A E A (P =0.009), H L, &4 AIS Hi i £
RESEREE AISF 2ENBEARA X EH W
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Az % AR A B AR S X T T B A P R 2 A
JA AR M E L,

AW FEIBAFAE — RE Ry FR P . (1) TR 58 X AU R TR
TG X RS SR R WA, REF IR Z
Hl CREEAR B AT RE BRI 5T . (2) B IR YA
FU sh K, — 2L R 30 1 U 56 5 TR0 2, 45 v il B 1
T TR L 0 AR 2 B O R R T BE AN IE AR R
FELRBS ], SRR R R A st T H WAl BE 5 H S H
WA 2. (3 m F0F 58 2 BB 40 B, o7k 345 1
BiJo BE B HbAle KF ANREHERR 2 4F N & & f1 4
FAET R T a5 B jF HbAle KA XK,

25 b TR L8 K HbAle % IR &k 4= AIS H
H2AENE KA PRI A N IE T R AT W, O 48 5 TR
AIS J& H B 22 (A B 25 )5 32438 1 I RAK 9% .
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