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Analysis of Factors Influencing the Occurrence of Hemorrhagic
Transformation in Patients with Acute Cerebral Infarction and
Establishment of Nomogram Prediction Models*

SHEN Li-li, PENG Ying*.
Jiu Jiang NO.1 People’s Hospital of Jiujiang City,Jiujiang 332000, Jiangxi Province, China

Abstract: Objective To explore the influencing factors of hemorrhagic transformation (HT)in patients with acute cerebral infarction (ACI) and construct a
prediction model. Methods A total of 192 ACI patients who received intravenous thrombolysis in our hospital from September 2021 to September 2024
were selected and divided into the HT group (n = 64) and the non-HT group (n = 128). The area under the curve (AUC) and the optimal cut-off value were
analyzed by the receiver operating characteristic (ROC) curve. The independent risk factors of HT were analyzed by logistic regression, and a Nomogram
model was constructed and verified. Results The patients in the HT group had higher values in terms of age, BMI, the proportion of hypertension, the
proportion of diabetes mellitus, the proportion of hyperhomocysteinemia, the proportion of large area cerebral infarction, National Institutes of Health
Stroke Scale (NIHSS) score, and the proportion of previous history of atrial fibrillation compared with those in the non-HT group (P<0.05). The AUC values
of age, BMI, and NIHSS score were 0.836, 0.808, and 0.786 respectively. Age, hypertension, diabetes mellitus, hyperhomocysteinemia, large area cerebral
infarction, and NIHSS score were independent risk factors for HT in patients with ACI. The C-index was 0.705 (95% Cl: 0.678-0.797). When the threshold
was > 0.19, a better clinical net benefit could be obtained. Conclusion Through the analysis of ACI patients who received intravenous thrombolysis in our
hospital, this study deeply explored the influencing factors of HT and successfully constructed a Nomogram prediction model, providing a more accurate
and effective basis for the clinical prevention and treatment of HT in ACI patients.

Keywords: Acute Cerebral Infarction; Hemorrhagic Transformation; Influencing Factors; Nomgram Prediction Model

ACIRHTIMEGB KRN, MEF MR, R
. HFZEEERSME, FEAMAMPESIAZMREAR
I, RmEBRA, BEEK, Bl EiRiR
ERZTERTHNNFLI2KARTSIE, AIEXSKRE.
¥HR%. BREE. ZETESER. BHCARENBR
BITACNERFRZ —, BT —EREELEEENNES
B, ERENMEIIEE. AW, HTIENFEEIRGTACKE
BRREAFENARIEZ—, TMUSZEZEMEERRIEERN
MR, RaEardRTBEs, PMBEWME"", &K
IRAACIBEREHTHRMAR, AHEEMNHUER, 3§
TIRREENIEREET AR BERHTHRENEURSRE

BENBRLEBABEXEENEN. REBFERIMEZM
HEFET KREMR, B FHTHHBIING HRTEEH,
B¥MRAERE, FTRAARERZEBEE—EER. ETI,
FRREERRAHTHEMARHETENomogramFMIEEY,
WA GRS EIRSIHTS N B ERBEE, BAORKESE
MBTRE, HEBEWE.

1 X&55#%

L1 HIRR 9172021598 E 2024598 T HITETZ IS
1IBTBIL92GIACI BERIRRER, RIBRSREHTAAHT
£8(n=64)f4FHTL (n=128).

[E—1EE] JLF1F, =z, P, EBHRARME: P, E-mail: shen78lili@163.com

LEfEE] &

£, &, XBIPW, TEBARAME: P, E-mail: 1530724148@qqg.com 1



FERFE 2026568 %335 £ 6 # B 52034

MR BEACIIHIRE"; BB REM, BEES
X, £H6 hWARBENBREL hITERGAIAT,; BER
REMBERE, Heing: HOmD5ERs; BuEsE,; 28R

R; AHBRMER; EHLEELMCTE,
1.2 5%
121%%%% MR, EHS. BMIL. RIE. B, S
E. 8. BOF. BRF. EEBRABEERSR

ENomogramZ R NFUNEF, WE2,
2.5 NomogramBE & ACIEE XEHTHC-index A
0.705(95%Cl: 0.678~0.797), WE3, LEHME>0.19, HEAF
BRI SR, REIGK2REISTER. SME.
BHcyMiE. AEFMEIE. NIHSSIES, WE4,

R1HTAMAEHTARRZE LR (n, %)

(homocysteine, Hcy)lMfE. BEABMRMEE. EEEIT 8 HT4A(n=64)  JEHTLA(n=128) x?%t P
FIRAPEMZEPER(NIHSS) 2. BEFETURSE. BEEFEER #43 B 39(60.94%)  88(68.75%) 1.163  0.281
RmE 7 25(39.06%)  40(31.25%)
1.2.2 HTiZ W @I kMCTHMRIFIMTHT, CTIREZRXIHE i) 78.46120.16 54.58+1525  8.366 0.000
NEZER, MRIZUTISES. TMRES. ANEEEEA  BMikg/m) 24.25+358  20.15+3.02 8.323  0.000
BEITSE, ERRELL, HMENEEEK. AREASZ. IR AR 2 28(43.75%)  48(37.5%) 0.697 0.404
HEFRA 12 EEERRE 4 H m A E A v S ey R A, F  36(56.25%)  80(62.5%)
AIRRRIZ 1T, E 2 31(48.44%)  56(43.75%) 0.378  0.539
L3 FitF A% RASPSS 21L.0HTHRIEN M. ELEMTER & 33(51.56%)  72(56.25%)
x +sHER, ARIEBREBMIFARNE, THERARR sonF 2 44(68.75%)  42(32.81%) 22283 0.000
M tbRT, AEILLRFERRAKRK, logisticZ ]I RE Z  20(31.25%)  86(67.19%)
PHFHTHNEMREZ; P<0.05AEREHITEE N, =gl 2 35(54.69%)  61(47.66%) 0.844 0.358
T 29(45.31%)  67(52.34%)

24 R B 2 33(51.56%)  57(44.53%) 0.847 0.357
2.1 HTAMIEHTAIGRERLR S53EHTHMEL, HTHSR T 31(48.44%)  T1(55.47%)
EEH. BMI. SIIELH. ¥ERBELE. SHcymEELFI. YEFR TS 2 48(75%) 55(42.97%) 17.604 0.000
AEMRMETLE G, NIHSSTHS . BEERE ik £ b3 K & 16(25%) 73(57.03%)
(P<0.05), MK, BHoyfE 2 43(67.19%)  37(28.91%) 25.725 0.000
2.2 BXTEROCHZE ST Fib. BMI. NIHSSIESIAUCS I 21(32.81%)  91(71.09%)
50790.836. 0.808. 0.786; IEEHMEDHIN66%. 20.96  AETMWEFE 2 51(79.69%)  32(25%) 51.995 0.000
kg/m’. 7.75%, W&2, Bl & 13(20.31%)  96(75%)
2.3 logisticZ @A F(>66%). BIE(R). MRE  NIHSSTSH/% 10.65+3.37  7.05+3.21 7.216  0.000
(B). BHcyMfE(Z). AEMRMEIL(E). NIHSSHZ (>7.75  HEETHEE 2  47(73.44%)  51(39.84%) 19.269 0.000
D) BHTRIIGREZR, WiR3. % 17(26.56%)  77(60.16%)
2.4 HEMWACIBELREHTHNomogramER EFEM. &  maxdmse 2 35(5460%)  72(56.25%) 0.042  0.837
mE. ¥EKRFE. SHcyME. KERMET. NIHSSITFRER Z  29(45.31%)  56(43.75%)

(1] (2] 03] o

Bl A xR EROCH £, 2 FNACIEF & AHTH NomogramiE AL,

B3 NomogramtE A 42 IF i1 4. B4 Nomogramif Al sk 5 i 4.

R2 HXERROCHZLER ST
T8 AUC  ER{EHUTE YoudentE¥ S.E 95%Cl HE BRE
Fig 0.836 >66 0.539 0.034 0.776~0.885 T76.6%  77.3%
BMI 0.808 >20.96 0.484 0.033 0.745~0.861 85.9%  62.5%
NIHSSI¥4 0.786 >7.75 0.492 0.035 0.721~0.841 85.9%  63.3%

12 -



JOURNAL OF RARE AND UNCOMMON DISEASES, JUN.2026,\Vol.33, No.6, Total No.203

RIACIBEREHTRMR I BIREAED
T8 B SE__ Wald OR(95%CI) PfE
5 (>66%vs<66%) 0.670 0.283 8.233 2.254(1.215~2.254) 0.003
BMI(>20.96 kg/m?vs<20.96 kg/m?) 0.477 0257 3.445 1.611(1.102~2.121) 0.764
BE(RvsE) 0.510 0.201 6.438 1.665(1.498~1.802) 0.039
VR (RvsH) 0.568 0.212 7.178 1.764(1.315~2.214) 0.005
BHcyME(RvsHE) 0420 0.180 5.405 1.521(1.068~2.167) 0.020
AEFABAEFE (Vs T) 0.687 0.251 7.491 1.987(1.331~3.002) 0.004
NIHSSIFS (>7.7543vs < 7.755) 0431 0.155 7.732 1.539(1.119~1.828) 0.024
B ETRE (Rvsh) 0419 0.297 1.990 1.521(1.032~3.996) 0.994

33

ACIZMENMENSE, ZEMBPMERAEE, BN
BATRMIFSE", EEFR, MEAMIEFSRSREIBONK
T, ACIBRAECRET EF, BORRMBOLRMEHILHE, 4
BERERSHRABT, BRBRNRA, BEEHEH
Mk E3kmE. BREESWZTHAERIRER . FILACIBTS
TEREHT, BICAKREBNEMBNER, BLREEE—
SRE, ERREZHIHT, @RS DR, Rt
MR AREEELREHTHRIKEAZABTEER N SMARE
ERRACIBELZEHTHNERARHWETVACI B ELEHT
BINomogramiZZ, NIGKFAIREEESE, ARIAFKREA,
FiR(>66%). BIE(E). WERFE(ZE). SHcyMAE(ZR). KE
FARAESE (). NIHSSIES (>7.7593) @HTAVIRII B R,

ACIHEHTZKETF50~655MAAEEAN, SHEFAN
SIES AR/ NEIRKEE. ShRKSEERERIEX, FikEA, X
BREMBIEEED, SKRACIEEFTRRLERRERNHA
RiE. AREBE", 605 U EHNBEEMBARGBRREHT,
BMERACIEZEREHTHRKARZ —, XAERBENE
A, MEAREEMIEIN, MEFKERMK, 5%k
BEWHEL, BHmEkLgmRE", BRHE5 LR
SESMONENRAMINGERLR. MNMRIIESE, MER
LR, IINHTAIET A", B HcymE 2% /) ik 5
M08, BEMB(RMIARTER, RHBGHEEUEAE, BHyR
KRBMERNZAE. (2 M LR F2 M in E T8 A 4R
15E, XRMEEMIRE, #HmEm HT K", AmRmiE
SERY, MEFELIHAVIEERIA™E, MBI AR ML,
BEIRGERNRE, FEARBREONKGAREEHA. SHEX
ARER—H"", NHISSITS ZRIRACIRIEAIEIR, T4
5, BERTEEEA, MANGEHRREEES, EHE,
HEAHTHRSMEES, X—MAENREEHRRbDthE
Ei<Tan

SZEFR, AMARETER. SME. ¥ERHBE. SHcyf
fE. KEMRES. NIHSSTERME T FNACIEEREHTH
NomogramiZa!, ZiEAWFACIEEREHTHINAER
FNSENE, BEXMRBUEE—ER/RRY, EHRRARHTIH
I, EER R A REE T B — 1k,

SE M

[L13LFF, 3. T RBRBRE A P&t T 45 F <t i 4F 28 B # NTHSS T o
SRIE AW (1], b E AN A e T 2%, 2020,827): 71, 94.

(2] # A58, P74 2 B 7 0 3 OB 67 A M AR 28 697 oW I, H EDS

AT WEFJE, 2021,38(2):220-221.

(3] BREA RA IR IS T RRE 4 RET &M AT BO0EK T 3
HEHFIE, 2020,33(5:722-723.

4 T3, FHE, T T, F. TRBF T E 56 NI /MRIEST &0 RiAE 5t
A I TS BRI AR AL B R Bt & T fE, ey, hs-CRPACF- By
] FEEZ SR, 2022, 19(32): 84-87.

[SIHANT, TR, fde R, &0 6ot &2 P& 5 8 5 ik
BB E OB MEEZINII]. b E RGBS E
##,2020,15(12): 735-736.

(6] R, VR, AR A i, 4. n o o Ik 30 AR T 2 &k B ot e Jr 2 o 8 3 Jik
A A Ak B A D], ) T E A R F 4R, 2021, 38 (11): 2163~
2167.

MeeEFS, FEEFRREM., FEEFLAREF S, F. i F
FEESIT R (20214F) [T]. 4R E T4, 2021, 20 (9): 927-946.

(81 ¥k, AT 4T, B, . /H 52 B BRIE S UK & TR AR b 0T 45 K 3677 il
TEIOST BB A B R R (7). Bk R, 2022(3): 043,

147, BR7 M, 82 30, 5. P74 8 B i ik i 2 06 07 &0 R AR 30 9 s R R
I (7], 4 B sbis, 2020 (24): 63.

(101 & A2z, X AR, OB, %, 100 8% A8 Fo i Fn a7 2 p b 40 B Al 4t Ak
T 5 A AR S A R AT ). WA S ik E A, 2022, 17 (D)
47-48, 62.

[11]Liu L,Luo G Q,Liu Q,et al.Hemorrhagic risk factors after rt-PA
thrombolysis in acute cerebral infarction[J].Buropean Review
for Medical & Pharmacological Sciences, 2023,27(12).

[12]Yoshimura S, Sakai N,Yamagami H,et al.Endovascular therapy
for acute stroke with a large ischemic region[J].New England
Journal of Medicine, 2022, 386 (14):1303-1313.

[13]Thomas S E,Plumber N,Venkatapathappa P,et al.A review of
risk factors and predictors for hemorrhagic transformation in
patients with acute ischemic stroke[J].International Journal
of Vascular Medicine, 2021,2021: 4244267..

(41 BAE, A, 440, 5. S W MAE RN B RS B i iy % 4
FRAEREZ [T]. 5 # A& 5% %, 2024, 32 (12): 762-766.

(1514845, 303, Mk dn, 5. 2V AR S0 koA 4 J5 1 e 4% A0 K A TR K
BB R R T RRE T B 27, 2020, 38 (9): 28-30.

(161 BRih, W, R EE. 31K A M MWAE I & HAAMME TR 5 LA i 4%
8 RS B A B SR D], T E A A4 HE (P 330, 2022, 8 (8) : 79~
81.

(17) 3K AT, /NG, BRI BE 2, 5. 605 DA b &0 AR 5% & 3 o ik s e 5 i oo
PR AL B B & T (D], [ E AL HT, 2020, 17 (29): 69-72.

(181 37, Boei. &M MAE LB 4 # kAR B K A b o 40 0 1
B Z 4 (0] B 52 B %, 2021, 33 (10): 1378-1379.

(191w e, S BAE 30 18 2 L T P 4 3 W e ok A e B 07 280 B ot e 464 %
W B FE AT [T]. P E E 25487, 2021, 19 (12): 67-68.

(WisHHA:
(X T4mEE -
(HERR 4R 38 :

2024-05-30)
HE)

pUp: -y

+ 13



