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[Abstract] Objective To analysis of risk factors for stress ulcers after the surgery of acute cerebral
hemorrhage, and use these factors to construct a Nomogram model. Methods In this study, 300 patients
with acute cerebral hemorrhage treated in The First Affiliated Hospital of University of Science and
Technology of China between January 2015 and November 2020 were recruited and divided into stress
ulcers group (53 patients) and non-ulcers group (247 patients) according to whether the postoperative period
was complicated by stress ulcers. Univariate and multivariate stepwise Logistic regression were used to
assess the risk factors for stress ulcers after the surgery of acute cerebral hemorrhage and the Nomogram
model was established. The receiver operating characteristic (ROC) curve and calibration curve of the
model were plotted, and Hosmer - Lemeshow goodness of fit test was performed. Results Logistic

regression showed that age increased (OR =1.043, 95%CI: 1.059-1.086; P = 0.042), Glasgow Coma Scale
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(GCS) score < 8 (OR = 2.809, 95%CI: 1.018-7.740; P = 0.044), the cerebral hemorrhage volume > 30 ml
(OR =3.830, 95%CI: 1.342-10.933; P =0.012), neutrophil to lymphocyte ratio (NLR) increased (OR =1.090,
95%C1:1.032-1.151; P = 0.002), the increase of postoperative systolic blood pressure (OR =1.031, 95%Cl:
1.008-1.055; P = 0.008) and postoperative intracranial infection (OR = 2.809, 95%CI: 1.006-7.847; P =
0.049) were the risk factors for stress ulcers after the surgery of acute cerebral hemorrhage. The Nomogram
model was established based on the 6 risk factors, and the area under curve (AUC) of ROC was 0.881
(95%C1: 0.821-0.942, P = 0.001); the best cut-off value for predicting the risk of acute postoperative
cerebral hemorrhage complicated by stress ulcers was 137. The calibration curves showed good agreement
between the predicted and actual probabilities, and the Hosmer-Lemeshow goodness of fit test showed there
was no statistical difference (x* = 7.891, P = 0.445), indicating that the Nomogram model has good
discrimination, calibration and stability. Conclusions Over-age, GCS score < 8, cerebral hemorrhage
volume =30 ml, NLR increase, postoperative systolic blood pressure increase and intracranial infection were
the risk factors for stress ulcers after the surgery of acute cerebral hemorrhage. In conclusion, this

Nomogram model is able to individually, visually and briefly predict the risk of postoperative complications

- 415 -

of stress ulcers in patients after the surgery of acute cerebral hemorrhage.
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Table 1.

Comparison of clinical data between ulcer group and non-ulcer group

W b RugA - BEA gime e | was rumad BER iR e
e [l (%) ] 2160 0.142 || BRI AR (X £5,X10°L) 1219+ 558 1001+ 417 2227  0.027
B 176(71.26)  43(81.13) LRI (x £5,X1012/L) 399+ 051 387+ 064 0501  0.618
Ltk 71(28.74)  10(18.87) I /N5 (7 +5, x10771L) 16838+ 82.29 171.02+ 6425  0.185  0.854
W (X5, %) 5276+14.56 58.81+12.43  1.992  0.048 | NLR(x +s) 1952+ 7.13 1092+ 4.02 5123  0.000
IR L H(%) ] 151(61.13)  34(64.15) 0.168  0.682 || PLR(x +s) 266.73+145.59 241.38+173.77  0.578  0.564
BERFERHLI0(%)]  26(1052)  5( 9.43) 0.056  0.813 || ML & (F+s5,8/L) 11973+ 17.38 11328+ 1949  1.553  0.116
GCSIEA [ 1% ) ] 20.941  0.000 | HEH (3 +s,g/L) 3601+ 499 3576+ 586 0236 0814
<8/ 76(30.76)  34(64.15) 25 M8 LA (% = 5, mmol/L) 998+ 441  8.06+ 3.07 2576 0.011
>8% 171(69.23)  19(35.84) I 7E47 (% + 5, mmol/L) 389+ 0.61  3.88+ 041  0.004 0997
i 2 (41 (%) ] 15108 0.000 [| A J5 i 4 (% + 5, mm Hg) 15323+ 17.38 141.86+ 23.81  2.327  0.021
>30 ml 75(30.36)  31(58.49) AREEFKIE (x£5,mm Hg) 89.77+ 1839 8585+ 18.05  1.019  0.309
<30 ml 172(69.64)  22(41.51) W IR AL BB <[4 (%) ] 76(30.76) 21(39.62) 1.563 0211
1A A L1 (%) ] 4.255  0.039 [| KEMIIFLH (%) ] 75(30.36) 37(69.81) 29.023  0.000
HEJEATIX 84(34.01)  26(49.06) BT ZEm i 1 L4 (%) ] 156(63.15) 38(71.69) 1393 0.238
FEHE AT X 163(65.99)  27(50.94) It R i AE[ (%) ] 47(19.02) 17(32.07) 4.432  0.031
Eéﬁﬂﬂi;ro}{%m 13.01+ 635 10.08+ 441  2.901  0.004 | I % f5i A Jk e [ 51 (%% ) | 50(20.24) 19(35.84) 6.001  0.014
TEs,X

X? test for comparison of sex, history of hypertension and diabetes, GCS, amount of bleeding, bleeding site, postoperative ventilator, postoperative
tracheotomy, proton pump inhibitor, postoperative cerebral infarction and postoperative intracranial infection, and two-independent-sample ¢ test
for comparison of others , 14 J1| 5 I FE 95 52 8% JRIG I 50 L GCSPF 43 Lt Itk |t il 380 A S5 WP IR ATL 4l B 38 A A VDT g T 2R A 4 7
I K Wi A5 HE AP R G B B B AT Xzﬁf%l CHAR B TR LB AT Pt ST REAS By e K 36 . GCS, Glasgow Coma Scale, Glasgow Bk i 5 NLR,
neutrophil to lymphocyte ratio , H P67 41 il /itk 4 40 i U B ; PLR , platelet to lymphocyte ratio , L /N /K B2 40 At L AR
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Table 2. Variable assignment of influencing factors of
stress ulcer after the surgery of acute cerebral hemorrhage
A a
0 1
sl Z B
1 1L 9 5 ¥ A
TR 9 v A
GCSPFoy >87} <84y
Hh i <30 ml >30 ml
Y i 5 L JR LY IX FEJE A X
I I Ll 0 38 < w =z
SEDIT w 2
JBT 2 4 i 511 w e
IR A AT g e
I R LN I g g P

GCS, Glasgow Coma Scale, Glasgow Sk E

Fa4 MR AR JE KA R
E %4k Logistic [0 5 43 #1
Table 4. Multivariate stepwise Logistic regression
analysis of influencing factors of stress ulcer after the
surgery of acute cerebral hemorrhage

P B R TR R 1 £ T

A b SE  Wald x> P{i ORfi OR95%CI
A1 0.042 0.021 4116 0.042 1.043 1.059~ 1.086
GCSTE4r<84F  1.033 0.517  3.984 0.044 2.809 1.018~ 7.740

i > 30 ml 1.343 0.535 6.298 0.012 3.830 1.342~10.933

NLR 0.086 0.028 9565 0.002 1.090 1.032~ 1.151
UNELLE 7 0.031 0.012  7.117 0.008 1.031 1.008~ 1.055
IR BAEYE  1.033 0524 3.883  0.049 2.809 1.006~ 7.847
HEO -11.264 2380 22.393  0.000

GCS, Glasgow Coma Scale, Glasgow Bk 5 %5 NLR, neutrophil to
lymphocyte ratio , 7144 KL 4 JiEL /K 1 40 i 1 £

R3O SUPRMR AR S K AR RO 57 R WA AR B P R
Logistic [7] 3 43 #7
Table 3. Univariate Logistic regression analysis of

influencing factors of stress ulcer after the surgery of acute
cerebral hemorrhage

AL i b SE Waldx* P ORfi OR95%Cl
B 0.366 0499 0540 0463 1.442 0.543~3.832
IR 0.032 0.017  3.828 0.048 1.033 1.000~1.067
o9 I FE 5 5 0.285 0475 0360 0.548 1331 0.524~3.376
T PR 5 -0.621 0774 0.643 0423 0538 0.118~2.451
GCSTF4r <84 1.035 0.438 5591 0018 2.815 1.194~6.637
Hi g > 30 ml 1131 0459  6.079 0.014 3.100 1.261~7.620
FEET X4 1 -0.155 0.117  1.758 0.185 0.856 0.681~1.077
EE R 0.109 0.041  7.157 0.007 1.116 1.030~1.209
hPERI N4 X E -0.054  0.083  0.423 0516 0.947 0.805~1.115
L1 TR 0.172 0342 0252 0.615 1.188 0.607~2.323
IRANYi7Ra -0.001  0.003  0.034 0853 0.999 0.993~1.006
NLR 0.111 0.026 17.832 0.000 1.117 1.061~1.176
PLR 0.001 0.001 0306 0.580 1.000 0.999~1.001
1fi 41 25 11 0.018 0.011 2461 0.117 1.018 0.996~1.041
HEH 0.001 0.001  0.053 0818 1.001 0.998~1.002
25 1 I 0.124 0.055  5.109 0.024 1.132 1.017~1.261
L3 51 0.002 0475  0.001 0997 1.002 0.395~2.540
VNELIE DR 0.020 0.009  5.101 0.024 1.020 1.003~1.038
A5 & ik 0.012 0.012 1046 0306 1.012 0.989~1.036
-2 AL B 3 < 0.831 0.571 2116 0.146 2.296 0.749~7.036
SEDF 1.024 0453 5110 0.004 2785 1.146~6.770
BB FAMEF -0.259 0484 0.285 0593 0772 0.299 ~ 1.994
I & Witz 0.990 0437  5.118 0.024 2.690 1.141~6.342
I 5 A ek e 0.716 0432 2738 0.014 1243 1.007~1.535

GCS, Glasgow Coma Scale, Glasgow B % B %5 NLR, neutrophil to
lymphocyte ratio, H7 14 K0 40 J/itk B2 40 i kb {f 5 PLR, platelet to
lymphocyte ratio, Ifil. /N /7K B 41 fE LU A5

27.5 4% o AESFHAE Ay, il i (OR = 1.957,
95%CI1:1.331 ~2.877; P < 0.001) F1 H 1fi. %6 (OR =
3.150,95%CI: 1.702 ~ 5.829; P = 0.001) ¥4 Jy fix i 1fiL
ARG KA R I FE B B . Yang 55 TR
B P LR AR PN O R O A Y TR
TR 2% B e 20 2 gl A 120 1 i H ofi AR, 20 B
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Figure 1 Nomogram model of stress ulcer after the surgery of acute cerebral hemorrhage.
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The calibration curve of Nomogram

consistent with that of ideal curve, suggesting that
the Nomogram model had good prediction efficiency.
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