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Abstract

Objective: To investigate the risk factors for mortality in patients with Klebsiella pneumoniae (KP)
infection-associated sepsis and to construct a logistic regression model. Methods: A retrospective
analysis was conducted on clinical data of 199 patients with KP infection-associated sepsis admitted
to the First Hospital of Qinhuangdao, Hebei Province, from July 2017 to June 2021. Patients were
divided into a survival group and a mortality group based on 28-day survival outcomes. Univariate,
least absolute shrinkage and selection operator (LASSO) regression, and multivariate logistic re-
gression were used to identify independent risk factors for mortality in KP infection-associated sep-
sis. The 199 patients were randomly divided into a training set (139 cases) and a validation set (60
cases) in a 7:3 ratio. A logistic regression model was established using the training set based on the
identified risk factors. The performance of the model was evaluated using calibration curves and
receiver operating characteristic (ROC) curves. Results: Multivariate logistic regression analysis re-
vealed that age, hemoglobin, and platelet count were independent risk factors for mortality in pa-
tients with sepsis due to KP infection (OR =1.0573, 0.9608, 0.9852, P < 0.05); training set AUC: 0.874
(95% CI: 0.812~0.935), validation set AUC: 0.781 (95% CI: 0.664~0.897). The calibration curve and
ROC curve indicated that the model demonstrated good accuracy and discrimination. Conclusion:
The linear regression model based on age, hemoglobin and platelet had good predictive value for
the mortality risk of sepsis patients with KP infection.
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il 98 ve B 1 1 (Klebsiella pneumoniae, KP)z2 I PR & UL #2644 B0 AR 1], AR BB B G 541 X
R E R, B SSURYES T2, W EURIFIRGE . WIRIESE ARGy, TR E R ] A
7. H 20t 90 FEARMY Bk & B 4 2 il 4 70 55 1A B (Carbapenem resistant Klebsiella pneumoniae, CRKP)H
WIE, R CAERBRIEE N 2/ BRI SURIFRIEMBE R B2 AU TR, SImKIa Tk 17k
KPR o FREFIE A AN ARRT IR G S B 18 3 B 32 S i 38 B DR IR R G AE[2], Z 4R, K
B BRI K, WTE G Hag ik, 55l kIRs. 2R TR EIT, T RERE . REER
T S e B 22 B R oS ELJE 22 [3], — T IR B R G AR AR R, 2019 R BRAN B R GUAH AL T A E Y
1370 73, 5 [FEHAAEREIET NET 13.6%; Horf KP J2 i UL SO0 w0 )5k 2 —, 23R KP &gt
TENEGHE 75 Ji[4]. FEUTE 5T, WA RN KP G Ik FEAE TS T4 2R B s 22 Im RN B . B2
PX Nomogram K, MHETALGEA, HAlBEGZMnKSE, 2R EETER U VT ETE, =7t
TR 25 BT st (8T BB AT F VP [5]. H AT X KP B ik B 2 T RS ) T
EMARGE—, ARWFTEIIRILE KPR G FEAE 8 25 PS5 AR R fE R 2R, R r A4 B sy, Bl /g R =

][l

DOI: 10.12677/acm.2026.162619 2197 Il R 125 23k i


https://doi.org/10.12677/acm.2026.162619
http://creativecommons.org/licenses/by/4.0/

BLUKUK, X 7548

DS R T TR R TS, A AMEISIT T RIS, T B TR IR AT R
2. R EHE
2.1, —iREE

W9 2017 - 7 A4~2021 4 6 ATEIMALE % 2 B i 5 — B e e i) KPR ULk B9 B . A AAR i

1. fF& (2021 FFRREEE S5 Mk BREMEAR o0 B 2 W AR TE ) 2 IibRifE: sepsis = &% + SOFA 1¥4) > 2
[2]. 2. KPIRPEHIIZWIKHE: QHE IR B H KP, DI BH RS 35 2 O TR A . 3. itk
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Table 1. Comparison of clinical characteristics between the survival group and the death group of patients with sepsis caused

by KP infection
7 1. KP BEREEZE FIEES T AIRRIFELR

Il PRARFAE R4 (2113 1) FET4H (86 ) tzl2f P
(%) 60.00 (48.00, 68.00) 67.00 (58.00, 81.25) -4.114 0.000
PRI, %) 73 (64.6%) 67 (77.9%) 4415 0.042
CRP (mg/L) 198.96 (142.97, 254.10) 238.85 (189.00, 308.80) —3.440  0.001
PCT (ng/mL) 6.0000 (1.0050, 31.5000) 5.95 (1.0550, 30.0000) —2.517  0.012
NEUT (x10°/L) 92.700 (89.3500, 94.7500) 94.0000 (90.6000, 96.7250) -2.951 0.003
HGB (g/L) 84.00 (69.00, 102.00) 71.00 (64.00, 76.75) —4.458  0.000
PLT (x109L) 86.000 (43.000, 178.500) 26.50 (10.000, 61.500) —6.690  0.000
BNP (pg/mL) 234.9400 (79.7950, 718.9100)  1148.1200 (392.9675, 2434.1500) —6.227 0.000
Tnl (ng/mL) 0.070000 (0.023000, 0.657500)  0.533000 (0.129250, 2.367000)  —4.732  0.000
AST (U/L) 83.3000 (37.9500, 195.4500) 150.1500 (52.0250, 385.5750)  —2.720 0.007
ALT (U/L) 95.6000 (46.3500, 227.0500)  221.1500 (84.9500, 979.0000)  —4.284 0.000
Dbil (umol/L) 13.4000 (6.4000, 35.5000) 34.9500 (18.9000, 102.9000)  -5.516 0.000
Thil (umol/L) 10.400 (6.950, 17.800) 14.650 (8.900, 35.600) -2.537 0.011
ALB (g/L) 22.600 (19.750, 26.250) 21.400 (16.750, 23.200) -3.327  0.001
CREA (umol/L) 102.600 (70.300, 166.800) 207.500 (150.900, 355.600) -6.386  0.000
Lac (umol/L) 2.200 (1.700, 2.700) 2.950 (2.300, 3.825) -4.602  0.000
APACHE Il 343 17.00 (14.00, 21.00) 24.50 (21.00, 32.00) -6.971  0.000
SOFA ¥4} 3.00 (2.00, 4.00) 6.00 (4.00, 8.00) ~7.399  0.000
Z A EH IR (B, %) 19 (16.8%) 60 (69.8%) 57.201 0.000
MeEE AR TS (1, %) 22 (19.5%) 51 (59.3%) 33.360 0.000
P2 O HE I (B, %) 27 (23.9%) 37 (43.0%) 8.191 0.004
YL (], %) 16 (14.2%) 17 (19.8%) 1.110  0.292
ga‘zﬁ%gﬁﬁﬁ%nﬁ%ﬁ 54 (47.8%) 0 (0.0%) 57.137  0.000
43 (38.1%) 68 (79.1%)
16 (14.2%) 18 (20.9%)
kT B PUAE R R R L (], %) 38 (33.6%) 54 (62.8%) 16.116  0.000
ﬁfﬁﬁ%gifﬂﬂjj;ﬁﬁm 38 (33.6%) 60 (69.8%) -5.234  0.000

¥E: CRP: C JxMEEH; PCT: F45ZJA; NEUT: $Hibkigiiit$; HGB: MZ&EA; PLT: M/Miit#: BNP:
B AUMi4Nik; Tnl: AUESEA 1, ALT: 2FEREN; AST: REFEEN,; Thil: SIHLZ, Dbil: HEEHA %K, ALB:
E%E, CREA: Jﬁlﬂﬂ@?, Lac: EﬂféLﬁﬁ?o
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Figure 1. LASSO regression cross-validation curve
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Figure 2. LASSO regression coefficient path diagram
2. LASSO [El3FR ¥R E
3.3. ZEAE Logistic EYIH 4T
Table 2. Multivariate logistic regression analysis
5= 2. %A logistic [EYA5
ZE BERE PRAER P1H OR f§ 95% ClI
(%) 0.0557 0.0162 <0.001 1.0573 1.0243~1.0913
HGB (g/L) —0.0400 0.0125 0.0014 0.9608 0.9375~0.9847
PLT (x10%L) —-0.0149 0.0038 <0.001 0.9852 0.9778~0.9926
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# iR LASSO [m] A7k B 48 AR N2 A & Logistic [0 #r K BLAERS . HGB. PLT N KP &Lfik
BPEBF LT IO R R R, HiRkgh R 4R (OR = 1.0573, 95% CI: 1.0243~1.0913, P < 0.001), HGB
(OR =0.9608, 95% CI: 0.9375~0.9847, P = 0.0014), PLT (OR = 0.9852, 95% Cl: 0.9778~0.9926, P < 0.001).
W 2.
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A LASSO K Z K% logistic [FIHAEREFLR, (HFLERKPAEMERE B3 R O & — DN EZ 1T
JERAR[T]o HE TG IR Je i iR s bR N, DA RE Ge vt e fd S RAE G HL T i 2 iRl . BT %
[KI 25 logistic [0V 70446 5 M I PR EE B, DL4ERY. HGB. PLT. Lac AN+ % Nomogram #i#Y,
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Figure 3. Nomogram model for predicting prognosis of sepsis patients with KP infection in
the training set
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Figure 4. ROC curve and clinical decision curve of the Nomogram prediction model
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DL KP &Gk EEE R 3 28 d A A&l R A AR i, 428 BRI S5 43 AR Jidk 4T ROC R 37, SR H
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BT B SR e . 45 R BRI Z54E AUC: 0.874 (95% CI: 0.812~0.935), KyilF4E AUC: 0.781 (95%
Cl: 0.664~0.897) (/€ 4(A)), FWIFI X 43 FEELUT . 22l PR VSR 26 mT Wz s &k AL T 25 44 34y
R T ZA A BT 1IR3k 25 (5] 4(B))-

4. g

it 98 5B AR R (KP)EOW V5 . AR RRYE R, ARG IR WA AR B0 B, T e R T A R | P
B g, SRR, WIR RS MRS L MO [1]. KP YR R FAS s R 5m fi4e, 2
AU TR 1) R — o 4 A SRR 2 R R RE B i L s DRI (8], 1 i i LA o 17 kR Vi . i
SFETR S  TRTT 9 B SRR A R AT B KP B T IR B A A 1 TS LA R . AR
FUIE I [ 53 T KP B G EEE R 3 I PR, 01 5 0 T2 S A O I TR PR 2%

AR FREE R, FE . MR AKT AR &MU KP &G B SUk #90E B 35 30 T AT
fal &R . HHREmE N, ARAKFITH BT SHMREEA L RAME A ZRELA S, HRE
R MCERREFI 2 2% B D Ae 2 v 46 S fE HORE AR P oA A & — AN BB BUS TR 7], X EARAL L —
. CAHBFIRH], TR X EEMRAE R E WIS TR K05 SRR = A, tkah, [ AT
FOLRIN, BT B 25 il 58 o 6 (A B (CRKP) R L 2 W T2 3%, HUSREF T R = [10]. 24
BT 8 R AR 2 MBS SRR . 38 E ThAEREIR . B IR ZE SR m, 2B KP &Y 5
JRNHE, JUH T R A WG 5 0 PR T R [ 11 5 17 syt Pk 0 R PRI LA G2 5 5 2 40, 3 802 1)
REARN, I TTRES| R AETI[12]0 — TR i A B £8 2 AU T 5 M R 31 PO 78 S, ST 2R 37 I LU A3 e ik
62.5%. T MAN 2 FEREE TR T RE BRGSO F TR Ak, 2 TN e 3 A R
UG I B BB FR[13] o AW AR BN LT /K P 5 8 AU T AP TR RO D, & 5 J 5 SR T A B ST S
DRI 2o TR BT AH DG I /INAR k2 2 I B0 P05 LI ORE , W S [ 141 BB 4R H IS B 302 i 7 iR B A A
BB . AR FT[15] [16]H BRI, ML /NR I AE & IEEAE B8 TS A R ML R &R, 23
HPRFE . Guo S5 [ 1718 B 14 43 Bt A A 47 75 IR0 BR G o8 AE ) LR B0 A3 I RARRAIE A I, 240 29% 11438
A2 JUAEAT e 3 18] A /A kb s ey, pl BT 4 B T AR B 51 R PR R B A A I /NS R A AR T
ik 53%. LR B[18]-[20], /STl /N> FIALHI ARG (1) B RGBUE S o RN K 51
RN, & RTEFERG I (2) EAZAN A PR B /MR A Bkl s (3) i dE AN S MEIAN
2T ) S 26 5 BUML/IMRBEIR G 22 5 (4) 4B AE 22 Bt vh Mok 40 i 5 gt i, s o /NS 7
JE i BR HTE R (B) K EFRIKE 5| A ML IR D s (6) Ik FE 4RE S 51 R /MR & Ak 5 SR A,
FEUMNRANER A (7) WU E S G2 = A iR, SR SE AN L MRBEIR, B S v i /MR
VRS (8) 23 T EUN /MR, GBI 25 AR FR S S R B NR D o A FLI R PR
o, BRIEMOTIGIEEE R IAUC = 0.781) B I ZR4E(AUC = 0.874)F5 T &, X PR 1)z thEE ST
ATt WZERARET LR UANTTE: B, HRZEM, AIRfAE e RENENE, RERNS
SN IENAG T E . BB, e HE MR EIRZ 0, ZAESRIEEMASK B A RS o,
FNBERHE . 297 SRR RAAEZE . =, HEZEM, RIEENEAREMNAR, HIERe v sefE
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2 T3 W B N RN - S DA IRANY e b3 AL e o SN[ (Ve & i i n sk i ) A 0D e A P =
FTAER . MO siA . FURR ST B KP IRk ERE B3 T AR A7 5 2R B TN AR Y, 46 w5 ol
LM (DCA)FIZ IR E TAERHERIZE(ROC)IGTE, HAT RAFHITIMNAE, Be85A RO mlm WM, Al
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