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A new rebleeding prediction model and scoring system for patients with acute nonvariceal upper
gastrointestinal bleeding

Xl Li-ting, ZHU Jin-zhou, YU Chen-yan, NI Liu-jing, XU Chun-fang, WU Ai-rong
Department of Gastroenterology, the First Affiliated Hospital of Soochow University, Suzhou 215006, China

[Abstract] Objective-To explore independent risk factors of rebleeding and construct a prediction model and risk scoring system of acute nonvariceal
upper gastrointestinal bleeding (ANVUGIB). Methods- A total of 686 patients with ANVUGIB admitted to the First Affiliated Hospital of Soochow
University from January 1, 2016 to December 31, 2019 were collected. The general conditions, clinical characteristics, laboratory results, endoscopic
findings and prognosis were recorded. The Baylor score, Rockall score, Glasgow Blatchford Score (GBS), Cedars-Sinai Medical Center Predictive Index
(CSMCPI), AIMS65 and MAP (ASH) for each patient were calculated. The collected data were randomly divided into a training set (n=481) and a
validation set (n=205). A new prediction model for rebleeding was established by binary Logistic regression based on the training set data. The
discrimination and calibration of the training and validation set were evaluated respectively, and then the model was transformed into a risk scoring
system. The comparisons between the receiver operating characteristics (ROC) curves were based on the Delong test. Results-Binary Logistic regression
analysis showed that low systolic blood pressure, low hemoglobin level, American Society of Anesthesiologists (ASA) grade>3, and endoscopic findings
of clots, visible vessels and active bleeding were independent risk factors for rebleeding. The area under the curve (AUC) of the prediction model was
0.892 (95% CI 0.838-0.946, P=0.001), Hosmer-Lemeshow test P=0.934. The validation set AUC=0.915 (95% CI 0.851-0.980, P=0.001), Hosmer-
Lemeshow test P=0.871. The scoring system (AUC=0.882, 95% CI 0.823-0.942) was better at predicting rebleeding than all other scores mentioned
except MAP (ASH) score (P<0.05). Conclusion-The scoring system could predict rebleeding after ANVUGIB, which could be an option in clinical
practice.
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RN . IS O, BRI S T SO s 2T
AR, AR b2 (hematocrit, HCT) Fl 4L %
(hemoglobin, Hb) ¥&EEHEATHE T, PIZILT 401450
ZLFbE s AMBCFIIR B R RS, K= A (blood
urea nitrogen, BUN) FERTFET.
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AHIEGE Ry BrpOs USR5, 38 R BE L 0 T &R
ST BB ABEE G IR PR BB 0 — s L,
i ML R BT . IRIHZY L PR
KA IEAE 5 ABEIT I PRAEAR B ARAE, dnnx i . PR
WA SRR . MOEECE . OFAE ABEE UCR I
Rl o SE g EAG A 25, WHb, HCT, EPrsfEfk L E
(international normalized ratio, INR). HZEH (albumin,
ALB). BUN. JILBF (creatinine, Cr) %; APi#5E%H
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I s PPAL AR 56 R BRI B2 0T 3 25 (American Society of
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Tab 1 Univariate analysis of risk factors for rebleeding in patients with ANVUGIB
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X R ZH 481 BB HEAT B R A0 Ar, SRR 1
T a0 A R ALAR IS B TR R LR (P=0.006); &
FIFTIRE v . MR T ASA S>3 P R E LT
A RER S, HERHAASH AR (P<0.05);
2AMANIKAR . W4 e . AL AR K R, 225
WAEG#E L (3.P=0.000). FEH 08 BT ] &
W IMAE S LB, Wi EE R o] WL gEsk | il A RR R A
TESNVE L L B R, SRR R A, ZRA 5
AR (P=0.000) . 241 MRS, OIRERES, BI6E
Wiy, MRABC /MRS . PUEE LY AR E R BT R 25
(nonsteroidal anti-inflammatory drugs, NSAIDs) , & Ji ,
MERAE, INR, Cr, BUN, ABTSHT, ABiz5E%EH
BEmfEI LR, ZERIITRIARL (3 P>0.05),

Characteristic Non-rebleeding group (n=452) Rebleeding group (n=29) P value
Gender (male)/n(%) 359 (79.42) 24 (82.76) 0.666
Agelyear 56 (42, 67) 65 (55, 79) 0.006
Heart failure/n(%) 40 (8.85) 1(3.45) 0.497
Renal failure/n(%) 16 (3.54) 3(10.34) 0.099
Liver failure/n(%) 1(0.22) 2(6.90) 0.010
Malignancy/n(%) 22 (4.87) 6 (20.69) 0.000
Medicine use/n(%)
Antiplatelet agents 67 (14.82) 3(10.34) 0.785
Anticoagulants 7 (1.55) 1(3.45) 0.394
NSAIDs 6(1.33) 2 (6.90) 0.078
Syncope/n(%) 43 (9.51) 2(6.90) 1.000
Altered mental status/n(%) 4(0.88) 0(0) 1.000
Pulse/(beat*min™") 84 (75, 92) 101 (89, 105) 0.000
SBP/mmHg 120.80+18.88 105.69+19.32 0.000
Hb/(g-L™") 97 (74, 116) 76 (57, 79) 0.000
INR 1.08 (1.02, 1.14) 1.10 (1.04, 1.19) 0.284
Cr/(pumol-L™") 70.35 (59.15, 82.80) 69.00 (59.60, 99.90) 0.469
BUN/(mmol-L™") 8.45 (6.03, 12.08) 9.60 (6.95, 16.20) 0.110
ALB/(g-L™) 35.38+5.20 29.97+6.55 0.000
ASA grade>3/n(%) 21 (4.65) 7 (24.14) 0.000
Stigmata of bleeding/n(%) 0.000
No SRH 352 (77.88) 9(31.03)
Clot 24 (5.31) 4(13.79)
Visible vessel 38 (8.41) 6 (20.69)
Active bleeding 38 (8.41) 10 (34.48)
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Continued Tab
Characteristic Non-rebleeding group (n=452) Rebleeding group (n=29) P value
Diagnosis at endoscopy/n(%) 0.091
Mallory-Weiss tear or erosive disease 23 (5.09) 0(0)
Ulcer and all other benign diseases 389 (86.06) 23 (79.31)
Malignancy 40 (8.85) 6 (20.69)
Time"/n(%) 0.871
<24h 190 (42.04) 13 (44.83)
24-48 h 100 (22.12) 7 (24.14)
>48 h 162 (35.84) 9 (31.03)

Note: SBP—systolic blood pressure; SRH—signs of recent hemorrhage. Time means the interval between admission and gastroscopy. 1 mmHg= 0. 133 kPa.
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Tab 2  Logistic regression analysis of risk factors for rebleeding in
i, fU4% SBPFFME (OR=0.969, 95% C10.946~0.993, P=  \\yUGIB patients
0.011) . Hb ¥ EFEML (OR=0.965, 95% CI 0.945~0.986,

Factor B P value OR 95% CI
P=0.001) . ASA 73+ %>3 4 (OR=6.987, 95% CI 1.689~
SBP -0.032 0.011 0.969 0.946-0.993

21.628, P=0.006) . WNE F =G RM (IMEEH . OR=

PN Hemoglobin -0.035 0.001 0.965 0.945-0.986
6.987, 95% CI 1.649~29.599, P=0.008; IM&E#ER: OR=
7.684, 95% CI 2.296~25.714, P:0.001; (ﬁ fj]‘l\é H:[' [m . ASA grade>3 1.799 0.006 6.044 1.689-21.628
OR=10.175, 95% CI 3.275~31.613, P=0.000) &P H I SHMEEE 8 EEel) 0000
E@jmjﬁ@% s H%/}‘:%E{] Wﬁ};{i’g>0_l s ﬁiéﬂﬁﬁﬂi’: Clot 1.944 0.008 6.987 1.649-29.599
FH<10, REAELEILLM (F2), WHEMY Logistic [ Visible vessel 2039 0.001 7.684  2.296-25.714
H J7 £ R ¢ logit(P) = 2.499 -0.032 x SBP -0.035 x Active bleeding 2320 0000 10175  3.275-31.613
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Fig1 ROC curves of rebleeding prediction model for the training set (A) and the validation set (B)
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R R Oy 0,621, FF S Ch 0.918) Al CSMCPI i 43
(AUC=0.816, 95% CI 0.654~0.880, f{/EJ¥ H 0.862, *5
SR 0.675) WEARBAFTENGEE 75 1M pBaylor PF43%)
TR A T AR ) B 2%, AUC=0.685, 95% CI 0.695-
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1.0
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2 0.6
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Fig 2 Predictive ability of SHEA score compared with other scoring systems for
rebleeding in ANVUGIB patients

Tab 3 Predictive value of SHEA score in the training set for rebleeding in ANVUGIB patients compared with other scoring systems

Scoring system AUC 95% CI Cut-off value
SHEA 0.882 0.823-0.942 19.5
pBaylor 0.685 0.695-0.780 5.5
eBaylor 0.777 0.728-0.858 6.5
Rockall 0.810 0.714-0.892 5.5
GBS 0.789 0.752-0.864 9.5
CSMCPI 0.816 0.654-0.880 2.5
AIMS65 0.752 0.809-0.849 0.5
MAP(ASH) 0.868 0.823-0.927 3.5

Note: PPV—positive predictive value; NPV—negative predictive value.

i i Delong % L&A A ROC i £R Ak e, 45 51 R
SHEA #F-43 #) AUC 5 pBaylor, eBaylor. Rockall, GBS,
CSMCPI., AIMS65 P43 1 22 ¥ A Giit s X (¥ P<
0.05), 5 MAP (ASH) ¥4y 2 R ogit =@ L (P=
0.702) , $&7x SHEA 143 XF 1 H il (% 15000 6 1 £ F B
MAP (ASH) W43 LISMAHAR LS .

k4, SHEA ¥ 43 1) AUC=0.921 (P=0.000) ,
95% CI0.876~0.954, HHURE K 0.833, Fim R 0.940,

R A TR DR (LA 5 X S R 2 (<2043) Al fE
(22043) . B, (Edmbimes] (1.14%), @mfE
1P am 25 ] (19.08%), ERHEASITFE XL (P=
0.000); FiEr, (RGPt 14 (0.69%), wfadl
PR 54 (8.33%), ZRBEALGHE XL (P=0.009),
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Sensitivity Specificity PPV NPV
0.862 0.765 0.191 0.989
0.621 0.712 0.122 0.967
0.690 0.750 0.150 0.974
0.517 0.925 0.307 0.968
0.897 0.615 0.130 0.989
0.862 0.675 0.145 0.987
0.793 0.615 0.117 0.979
0.621 0.918 0.327 0.974

BB SHEA KU T 23 243220 43 14 58 35 1 SR i fa i
<205r BF AL BT .

Rfadirh, #A7FHr A sS1H (10.30%), FET-1
Bl (0.20%); mfadlf, THe3f (43.46%), SET- 10
B (5.24%) . #EAT T BB LG FIZE T 35 L i 41
)22 S B HA G it 2E 0 L (¥ P=0.000), $ERZITFor 5
GEXFHET AN F A AUt A — 2 ) 0 A0

3 itig
P L2 765 ANVUGEB 8% BUR 0 B %, 4

R TE BRI A AR AT AR T XU N 10 % . AT JL-4E
K, ANVUGIB (677 s 58 BT AWkt , R

RS AR (BT L 2021, 41(11) @
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EARERF B MAMET- M EREERREE ", g E
<90 mmHg., /[>3>100 YK/min FK GEAE S 2 117 3h J1 2% A
RO BRI . AT FT 25 5 /s AR 40 H T i ) 7 s
BHE, K EATFFEES2EOREAR S BpERE
PB4 T T S5, ASA 4322 B 10 B A f bk
BT, LTS T A E RO . [ B R
45 1 ASA SRR TR TR BT AR I dE Ny, (AR
AR > ANVUGIB KU P43 R Go g A rp 1514, ASA
S, BEIN IR, AR EUR A N
BE R AMBEBR PN o AR R RE S i (i A2 32 o)
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[1] Van Leerdam ME. Epidemiology of acute upper gastrointestinal bleeding [J].
Best Pract Res Clin Gastroenterol, 2008, 22(2): 209-224.

[2] Rotondano G. Epidemiology and diagnosis of acute nonvariceal upper
gastrointestinal bleeding[J]. Gastroenterol Clin North Am, 2014, 43(4):
643-663.
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