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Abstract

Background and Objective: It is common for patients with spontaneous intracerebral hemorrhage
(sICH) to deteriorate during hospitalization. No predictive model has been established for patients
with stroke who need to receive intensive treatment during hospitalization. This study aimed to
establish and validate a new model to predict the risk of stroke patients requiring severe treat-
ment. Methods: A retrospective cohort study included patients with spontaneous intracerebral
hemorrhage before stroke who were functionally independent. Based on the multivariate logistic
regression analysis of 1000 bootstrap sampling, we build a nomogram model and derive a scoring
model. 1000 bootstrap sampling and external validation serve as validation of the final prediction
model. Results: Of the 234 patients enrolled in the training cohort, 42 received severe treatment.
In multivariate analyses, GCS score at admission, neutrophil/lymphocyte ratio, minimum SpO; within
24 hours, and plasma D-dimer were significantly associated with poor prognosis. The C-indices
for internal and external validation of the scoring model were 0.908 (95%CI = 0.903~0.913) and
0.919 (95% CI = 0.844~0.993), respectively. The Brier scores for internal and external validation
of the scoring model were 0.080 and 0.068, respectively, and the Hosmer-Lemeshow goodness of
fit test was not significant. Conclusion: The newly established scoring model can be used to predict
the occurrence of severe treatment in patients with spontaneous cerebral hemorrhage during
hospitalization. For high-risk individuals who may require severe treatment, it is necessary to op-
timize the allocation of medical resources in advance.
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2. AMERE
2.1. R IHAEAERIE

2.1.1. IZBAF

W FCEH ok B A =R — A2 S = R RO R BAS1(2019 4F 1 H~2023 4F 1 H). BETERL
HHE], SRR RS E, XS 5E—HZMY, BHE 2023447 A. HEEKEFR
KA RS R BeAG B2 51 2 e [RGB 26 (2024)5] .
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1) B JE R i iR A LT 2 (CT# 2

2) kN =18 %

3) WA ARG T REFRZEK T (24 R Rankin B£ 1T <2).

HeBRbRUEL T :

1) ABeai 2 EAEAH DGR (FEN O ICU; AT MPIRMLAH BB BURBEEAIT);

2) ANBEh 52 S FARIGIT

2.1.2. HEBAFY

£ 2021 4 1 A & 2023 4 1 AWIIE], EERM S — DA TE=Z0A b ptdb AT 1 Bl B DA S B FE 45
IANFNERIGUERNF o PIANANHRER AR S IZRASIAR TR X P RCPeG SJs T ] — Pr R B, BT
RLER RS B AR AR I 7 AR o

22. FRUATRESEREE

FTA B 28BS I ICH FE R HEATARUEAL G YT [13] . HHAT' B 2L CT My, IRBHhZ S RHEE A 3
e BE IR BT W ERE R BT TR DFRANEGIERN, BEWHER BRGNS, —
BB & H b2 Ui s (SBP)Jy 140 mmHg. Al Uil i S T8 s I i SRR A 2~6 L/min (10U .
2 B mrf T (HENC) 5 A 30~50 L/min (SR, B A #2000 1ER#E <G 7 (NIPPV).

2.3, RIETME

FENBE 2 R R T R 25 A4E NS BE (ERS . ) R A (R . i
AP N R ) O R (R R . TR RO A R . BE PR MR SR A% 1B R R JE M B
AR R 58 ARV 7 ROBEANIO) . A AR (PRI O, FRIAZE . SBP Fil DBP). AP IR
J&i 2 /INEH I 3 kAR A2 52 79 A I S ML AT S (SpO2) B N B S 24 /NI A B A% SpO,. 1K A 5 (GCS 1
gy BEFLEAR . RO BEFLAFRPE). CT I S M &G R AFR . 42 . Bt A 74 R 3
AL AR RN = L, NS ) CT PSR (3 H s AR . SR R IRl AR
S AT . AR ARG R MR E R ARV = A*B*C/2 [14]. MAEREABIFL, HAIA
NEME RGN TG AR AR R NN Ge v 25 B o2 1 AR [RPP] . Hh P L 44 i 5 bk T 4
FUAEINLR]. LN bk B 40 5 vk EL 0 bE 28 [PLRIAN 3R 4t 20E S S AR FLSIRI] [15]-[22] - 73 AARYE LA 24
A5 RPP = R4 x 0% NLR = HEhigi iAok B gnfia it £ PLR = /MR Bk R 4n i ik
e A SIRI = (PRI THE x AR T 0 A A T2
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2.4, ESEIRTTHIFEFRAE

A Rt A B 17 S0 Ak 75 B 2 B VAT 2 45 AR R, 45 R — A5 5 IAMRHE A 3E T 1A,
XPELE PN R R ANEIG o P KGR SR IT RO s e T A — B R RS, B A R R FRE VR T briE, 3
TIE bRt :

(1) AFREEBCEAR PR EEm TR, BDFTE LT RIbRHE: PRI > 40 (RI508, FREEIFIRIL
$ 57, F£4A pH <7.35, PaCO,>50 mmHg, PaO, <60 mmHg & PaO,/FIO, < 200, 74 SpO, < 90%;tHid 5
GaRaik

(2) MRz 1A T E B IR 5

(3) MEARDLTEAL(GCS Wor A KT 2 47) [11].
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fif A 3 A R A T B X RRIPAE REA B2 R 7R 00

2.6. Gttt

2.6.1. BREBHE
05 R 2 BEARAMZORITANICR I EdE, SRHEAT T 5 UKdfikh . BITA (o T BA] 1 A0 45 J= A2 B H e
WNSEANLRE . ARAE Rubin BU & A ISR ML, SUREEE > 10%10 28 B R A AT REHERR [23].

2.6.2. AL

K FH B AR S 4 A1 VA 2 AT R 0l 5 e B 2 EORE VR YT AR DR P TEA R i . B S HRE VR T A B AR R OG
PRAEE R B (p < 0.0 2R BRI RIEAT M f5 120 [BH, i 7R a2 k0 (AIC) PR 5
B A P E I 88 o eI TINABE 2R 2 X6F 1000 ¢k H 2844 J5 10] )5 3245 [B] U 506 HA 1R Tt R - 1A T 18 48 e
WA HT IR o S 2 TR R o 40 N 09 TR0 PR 7 75 B2 22/ 7E. 50% I AE 45 A Bz o0 [l v ki . B
BT R HERR T IR < 50% M & . TERANRE RS A EZHI. RABTIRIZE 7T AR A
ARkt RGEIL RCS [AIHPAY). SRELIT s (GEIE Cook R B PFAl) 1% 8L LR M Gl I S A AR B i)y 22
AR R TR ) o T B A AR, T T — N A 2 R TIN5 B2 52 HORE R T 1R

N TR EAHUS EA, JRAT R A1 2R IR b (R SRR B A A Ry R R, ISR T — MR
9y RGU(FEIEIRIT I [ITscore]). GCS VP43 AT 4324 3~8. 9~12. 13~15 4y 3 4. HAhES L EIEL ZiRE
TAEHFHE(ROC) il 28 23 M7 ff 52 AR B EAT — 00325 ARG I 91 2R R B R AR i fr 43 AR B i o 17— AME
Iy EY. LA/ SpO, > 94.5%, D-H{k <1048.6, GCS ¥¥4r 13~15, NLR <11 NFHEL(SHEH). ¥
RGH AN EEN IR ER T Z 0B R EARAE R p RECHEITIHAS . — T R B E b A E ok
Tt R .

2.6.3. &SI ERBFIES LTS RS

JE I AR ) AR HE VAR 43 ot 2 28 RIS R A 5 b (VP o A R 3R 47 T 3600E . 1000 ¥k H 2441h
FERE SEIUN N FRERAIE . KR E VI ZRBA A A 4, @i 1000 YR E AR SR VPAG A B IR IE 45 . b
UEBAGI T AR5 . 2> R A C-Giit . Brier P43 A1 Hosmer-Lemeshow FoL4 0 FEAG 58 SR VAT A5 B 1)
VBRI HE o« SR FH k555 1 25 23 BT (DC A 7 325 0l 9 e 0 A 78 67 PR R 2
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RZANTUG H AR VPSR < 20%, HEE R PPl AR 20%~60%, A KURE: PEAS XU > 60%).
K H Logistic [\ 577 HEAAS [A] ARG 41 0T RE 75 B4 52 EAE VR YT IR A L.

AW TR R 8. AR TRIPOD (514 ANMATH J5 B2 W i 22 48 B TS AR 75)
()7 B SR AT 0 i e A o
3. &R
3.1 AIRAE

FE TR R, XA AN 10% M SR EAR BT THEL (I ZRFASI: C B F[CRP], 8%ikK ;
R BT, SR 2%; BRI, SR 6%). mAMIIZENIIMTE 234 #Es. Hrp, 42 N TH
REIRIT o EPTA RS T EAEIRI TR, 24 4 32 25 i T ek s AL O SR ATEE T B, 10 52 1 i
BN AR B ERIE, 7 B AP RGUIRES RBAL . FEIRTT AL EO AR S 2 (LE) K. &
HIHLRHE IS 1. SMEFIRUERNS (45 100 &3, b, Horb 16 fl43%2 7 HEAERIT .

Table 1. Baseline characteristics and univariate analysis of non-receiving/receiving intensive care in the training cohort

= L NGAFI R RIBEZIEZ EERTHELF MR R RS0

e 5 RIZZZEIEIRTT PR HIEIRTT

N =192 N =42 P
LR (CFI{HE(SD)) 64.8 (13.5) 73.1(14.1) <0.001
P51 (%) 0.393
Atk 71 (37.0) 12 (28.6)
Bk 121 (63.0) 30 (71.4)
Hi 17 (%) 0.849
Sy 26 (13.5) 7 (16.7)
T v 86 (44.8) 17 (40.5)
i - 60 (31.2) 13 (31.0)
/N 18 (9.4) 4(9.5)
i+ 1(0.5) 1(2.4)
i % R 45 1(0.5) 0(0.0)
BE A9 52 (%)
o Il 111 (57.8) 27 (64.3) 0.549
Fo M O 7 FE 19 (9.9) 8 (19.0) 0.157
B R I 20 (10.4) 5(11.9) 0.994
HH XU SR 28 (14.6) 8 (19.0) 0.624
8 P 9L 2 14 i 9 15 (7.8) 5(11.9) 0.579
PSS R 3(1.6) 2(4.8) 0.478
HEiE 7 (%)
W A 79 (41.1) 14 (33.3) 0.445
R 43 (22.4) 13 (31.0) 0.328
A AR
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i (P34 {H.(SD)) 36.57 (0.29) 36.59 (0.44) 0.708
LA (A EL[IQR]) 76.00 [70.00, 84.00] 88.00 [76.25, 97.50] <0.001
WEIRAI R (T AL EL[IQRY]) 20 [18, 20] 20 [18, 20] 0.174
SBP, mmHg (*F-#1E(SD)) 164.29 (27.38) 172.55 (35.91) 0.097
DBP, mmHg (*F-#41E(SD)) 96.99 (17.12) 94.95 (19.66) 0.496
RPP (111 £[IQR) (1041550, 156475] (1041560, 1assazs] OO0
SpO, (AFEi) % (A4 [IQR]) 98 [98, 99] 98 [97, 99] 0.385
SpO; (24 /NI IRAK) % (A2 EL[IQR]) 96 [95, 97] 94 [90, 96] <0.001
SpO, (AB#JG 2 h) % (T A3 [IQR]) 98 [98, 99] 98 [96, 98] 0.027
Mg 7
GCS #F43 (h A7 %L [1QR]) 14 [12, 15] 96, 13] <0.001
MEFLEAE, mm, (FAEL[IQR]) 3[3, 3] 313, 3] 0.433
JEXTFRAEFL(N (%)) 9 (4.7) 8 (19.0) 0.004
LA (N (%)) <0.001
JFHE 2 2 (1.0) 11 (26.2)
ST gt 21 (10.9) 11 (26.2)
RS IE R 169 (88.0) 20 (47.6)
WZ AR TR
M AFR, ml (FFAZEIQRY]) 10.00 [4.00, 27.25] 32.50 [15.50, 75.75] <0.001
M43 Z(N (%)) 18 (9.4) 7 (16.7) 0.276
P2 R (N (%)) 24 (12.5) 13 (31.0) 0.006
ML (N (%)) <0.001
<] 18 (9.4) 7(16.7)
U 4(2.1) 6 (14.3)
JHI T 31 2R (N (%)) 6 (3.1) 11 (26.2) <0.001
PRI 2R (N (%)) <0.001
A 2(1.0) 6 (14.3)
pygil] 7(3.6) 10 (23.8)
VA 2 (N (%)) 0.122
<R ] 45 (23.4) 13 (31.0)
pagil] 10 (5.2) 5(11.9)
LR, mm (FAEL[IQR]) 0.00 [0.00, 3.70] 1.40 [0.00, 10.84] <0.001
i == 9 H (N (%)) 101 (52.6) 34 (81.0) <0.001
I S K (N (%)) 38 (19.8) 23 (54.8) <0.001
R S
BHERAE(N (%)) 0.650
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<2 Jftint: 136 (70.8) 16 (38.1)

>3 filir 43 (22.4) 12 (28.6)
TEREHETN (%)) 19 (9.9) 5(11.9) 0.914
i e AU (N (%) 0.029

b 39 (20.3) 4 (9.5)

HE - KE 0(0.0) 1(2.4)

SIS A A

K*, mmol/L (*F-#1{5(SD)) 3.72 (0.43) 3.66 (0.54) 0.468
Na*, mmol/L (*F-¥#J{H(SD)) 137.97 (3.98) 137.80 (4.64) 0.817
Lac, mmol/L (A7 £L[IQR]) 2.40 [1.74, 3.09] 3.34 [1.93, 4.04] 0.010
MM, g/L CF¥1E(SD)) 41.86 (5.03) 39.69 (5.58) 0.014
TBIL, pmol/L (A £X[IQR]) 10.47 [8.17, 14.00] 12.38[9.08, 17.04] 0.048
PAB, g/L (‘F-#{H(SD)) 226.13 (56.24) 201.36 (64.49) 0.013
Hb, g/L (*F34{E(SD)) 136.00 (16.99) 129.41 (18.97) 0.027
WBC, 10°/L (FF A7 34[IQR]) 8.69 [6.62, 10.88] 11.47 [7.63, 13.86] 0.002
NEU, 10°/L (47 %[IQR]) 6.61 [5.11, 9.43] 9.41 [5.71, 12.66] 0.002
LYM, 10%/L (FF A7 %2[IQR]) 1.01[0.69, 1.32] 0.71[0.48, 1.25] 0.014
MON, 10°/L (FF 7 34[IQR]) 0.40 [0.30, 0.54] 0.50 [0.33, 0.68] 0.032
PLT, 10°/L (‘F-¥{E(SD)) 195.33 (62.49) 174.99 (69.37) 0.062
CRP, mg/L (" {7 34[IQR]) 5.00 [5.00, 5.98] 9.71[5.00, 29.81] <0.001
SIRI (A2 ZL[IQR]) 2.56 [1.50, 4.85] 5.45 [3.52, 11.28] <0.001
PLR (A 24 [IQR]) 184.73 [138.28, 274.75] 259.50 [142.70, 330.16] 0.048
NLR (A2 24[IQR]) 6.75 [4.18, 11.48] 15.64 [7.68, 23.36] <0.001
PT, s (P A7 [IQR]) 13.00 [12.57, 13.53] 13.50 [12.90, 14.00] 0.002
APTT, s (7 34[IQRY]) 34.45 [32.30, 36.70] 34.95 [33.00, 36.72] 0.435
Fib, g/L (‘T"¥31E(SD)) 3.30 (0.83) 3.15 (1.03) 0.322
FDP, pg/mL ({7 %4[IQR]) 2.13[1.42,3.71] 6.51 [2.24, 26.25] <0.001

D-Dimers, ng/mL (HFA72EZ[IQR])

E: APTT: VL EB B ILSE &I A]; CRP: C-[x N [H; FDPs: 214k (/4T 4E 5 A R BSR4 Fib: 4R AJR;
GCS: hiffir &ikEHR; Hb: MAHEA; IQR: PUANALIAIEE; Lac: FLMR; LYM: #RE4NfE; MON: HiZ4N;
NEU: "ERigiig; PAB: RiAEEA; PLR: IM/MESHEMRELE; PLT: M/, PT: BMEEERE; RPP: O
RIMEFA; SIRI: RERIERNIEE; TBIL: SAHZZE; WBC: H4HA.

260.15 [133.43, 543.09]  1862.01 [591.29, 3178.32] <0.001

3.2. FI&EEBAIIZ

BABAFIER T 1000 A~ H2SEAEAR NGz R . S & TR b 3 K 148 B AL 45 N e IR £E (1)
GCS 14+ D- %M. NLR FIAFE/G 24 /N R85/ SpO,. logistic #5228 Hh AN Tl F b 1) Z B AL 3
G(ORS) W75 2. FEAALIS W Hh A AR 3 0 35 (AR LR MR DG R . oM i 2 T L 2k ik . MR R I B
RE T —FLE A 1.
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Table 2. Coefficient and odds ratio (ORs) of each predictor in the Logistic model
= 2. Logistic 8! & TR FRE R B L (ORs)

BT AT EVT 00
fHE OR (95% ClI) P {H fEiHE H¥JE OR(95% Cl)  P1A
(Blb ) - - 30.38554 - -
GCS ¥4 -0.34122  0.71(0.63~0.79) <0.001 —0.20340 0.81 (0.71~0.93) 0.0024
I3 D-— T4k 0.26604 1.30 (1.18~1.49) <0.001 0.17289 1.19 (1.07~1.33) 0.0011
NLR 0.08666 1.09 (1.05~1.13) <0.001 0.05031 1.05 (1.01~1.10) 0.0207
/)N SpO, -0.40372  0.67 (0.56~0.78) <0.001 —0.32285 0.72 (0.60~0.85) 0.0004

VE: GCS: Wi E Bk

NLR: kg At (i; D-—%4: ng/mL.

Points L 1 1 1 1 1 1 1

100
)

SpO, | : . T . . . .

100

GCS score

15 12 9 7 5 3

D-Dimer

0 2000 4000 6000 8000

NLR

LI e e e |
0 10 20 30 40 50

Total Points T T T T T : T . ;
0 10 20 30

Predicted value

T
01 02 0304050607 08 09

T T T 1
100 110 120 130

Figure 1. Establishment of a nomogram model for predicting severe treatment in patients with spontaneous intracerebral hemorrhage

B 1. FUN B &R MRS MR ERZ BT Y R AR T

3.3. MEITEIELER (1 Tcore)

AL GCS PFIr AT D-—J4R . NLR Al /) SpO, FﬁXﬂ”E’J%&Z%ﬂELI 2, FENL—ANTH I AR

o AT I EIRIRSERRER, A4 T K logistic [BITRIALFL N VR 723K,
B DA R R (EAEIRYT) KR I 3.

Table 3 Coefficient and derived score model for each predictor (ITscore)

A IEE I, AT

R 3. BATUNIEFREY R BANETE RS HE R (1 Tscore)
SN fhiiHE T 5 (15 (95% CI) P 1H (E¥ix
(M) -3.9748 - -

13~15 1 ref 0

GCS ¥4 9~12 0.6504 1.92 (0.60~5.95) 0.2625 1

3-8 1.2956 3.65 (1.04~12.79) 0.0413 2

>94.5% 1 ref 0

/) SpO,
<94.5% 1.9976 7.37 (2.74~20.66) <0.001 3
DOI: 10.12677/acm.2024.142626 4513 I R 25 2 1 g


https://doi.org/10.12677/acm.2024.142626

VR 2%

ik <1048.6 1 ref 0
D-—"%%
>1048.6 2.0363 7.66 (2.78~22.06) <0.001 3
<11 1 ref 0
NLR
>11 1.5684 4.80 (1.92~12.75) 0.001 2

T EEREERIT IR ARSI T AR RPN EEE) = 1/[1+e C3OT4TSST080TE N GCS. M i BT Bk
FB#; NLR: S Ehgni 5kt ; D-—%4k: ng/mL.

ROC curve for GCS score ROC curve for min SpO,
S - Y i, S I Y S Z4PNT
o)
 — 7 | .. e
2 2
S A 7 |- S o |
= 2 ° (0.906, 0.548)
7 : ® 94.500 (0.908’ 0.
& = ... AU & < .. AUC: 0.697 | ..
(2} N o
95%CI=0.7168-0.8762 95%CI1=0.5848-0.80p1
Al 70 SRS e N = ee
N [/ A | . ... o ... ]
e T | | ° 5 T T T I T | T
0.0 0.5 1.0 —2.000000e-01 4.000000e-01 1.000000e+00
1 - Specificity 1 - Specificity
ROC curve for D-Dimer ROC curve for NLR
S ... S RS 7R © [T
[o0] [o0)
e T G T Tl A e
> >
S oo |0 1048.600 (0.896,0690) | S oo | 11.000 (0.734,0.667) | ..
S o s o
8 AUC: 0.819 2 AUC: 0.699
O S .G O X o —
»n o N o
95%CI=0.741-0.8974 95%CI1=0.5937-0.80¢7
e N r— R 1 —
o _|...... [, o |y 000 o]
° 5 I I | | T T T 5 T T T T T T T
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Figure 2. ROC curves and AUC values of GCS score, plasma D-dimer, NLR, and minimum SpO, in the training cohort
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Table 4. Evaluation of the nomogram model and the derived scoring model
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Table 5. Estimated risk and odds ratios for requiring intensive care in different risk groups
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