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[ Abstract] Objective To explore the influencing factors of ventilator-associated pneumonia ( VAP) in elderly patients with hyper-
tensive cerebral hemorrhage, and then construct a prediction model. Methods The relevant data of 140 elderly patients with hypertensive
cerebral hemorrhage admitted to our hospital from February 2020 to June 2023 were collected and retrospectively analyzed. According to the
occurrence of VAP or not, they were divided into a VAP group (n=41) and a non-VAP group (n=99). The factors affecting the occurrence
of VAP were analyzed, and the prediction model was built. SPSS statistics 20. 0 was used for data analysis. Depending on data type,
¢ test or X” test was used for comparison between groups, and multiple logistic regression was employed to identify the influencing factors for
VAP concurrence. And then a prediction model was constructed based on the obtained factors, and its predictive value was assessed with
receiver operating characteristic (ROC) curve analysis. Results The incidence of VAP in the 140 patients was 29.29% (41/140).
There were significant differences between two groups in terms of smoking history, chronic obstructive pulmonary disease (COPD)
state of consciousness, position during ventilation, connection by orotracheal intubation ( OTI) or tracheostomy tube, duration of
mechanical ventilation, and antibiotic use ( P<0.05). Multiple logistic regression analysis showed that smoking history, COPD, posi-
tion during ventilation, duration of mechanical ventilation and antimicrobial use were the influencing factors for the occurrence of VAP
(P<0.05). The constructed prediction model was Log P=-1. 649+0. 486x smoking history+0. 359xCOPD+0. 675xposition during ventilation+
0. 426xduration of mechanical ventilation+0. 776Xantibacterial use. Hosmer-Lemeshow test indicated that X* =5. 263, P=0.336; ROC curve
analysis displayed that the area under the curve was 0. 868 (95%CI 0. 826-0.926) , with a sensitivity of 81. 32% and a specificity of
79.85%. Conclusion Smoking history, COPD, position during ventilation, smoking history and duration of mechanical ventilation

are factors affecting the occurrence of VAP in elderly patients with hypertensive intracerebral hemorrhage.
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K1 BEELZTREE VAP RERNEBERZESH

Tablel Univariate analysis of influence of baseline data on occurrence of VAP

Factor VAP group(n=41) Non-VAP group(n=99) & P value
Age(years, x+s) 71.53+5.82 72.81+5.23 1.253 0.254
Gender[ n( %) ] 1.251 0.213
Male 24(58.54) 48(53.93)
Female 17(41.46) 51(57.3)
Body mass index(kg/m?, +s) 23.65+4.26 23.14+4.37 0.623 0.534
Alcohol drinking[ n( %) ] 15(36.59) 27(30.34) 1.197 0.274
Smoking[ n( %) ] 18(43.9) 19(21.35) 9.105 0.003
Site of cerebral hemorrhage[ n( %) ] 1.619 0.203
Stroma segment 24(58.54) 69(77.53)
Other parts 17(41.46) 30(33.71)
Chronic obstructive pulmonary disease[ n( %) | 15(36.59) 14(15.73) 8.893 0.003
Hyperlipemia[ n( %) ] 18(43.9) 33(37.08) 1.399 0.237
Diabetes mellitus[ n( %) ] 15(36.59) 28(31.46) 0.939 0.333
State of consciousness[ n( % ) ] 5.114 0.024
Sober 15(36.59) 57(64.04)
Stun 26(63.41) 42(47.19)

VAP ventilator associated pneumonia.

x2 BEBTEMZM VAP REHBRESNT

Table 2 Univariate analysis of influence of patients’ treatment data on occurrence of VAP

Factor VAP group(n=41) Non-VAP group(n=99) t/X* P value
Nutritional support mode[ n( %) ] 4. 089 0.129
Enteral nutrition 6(14.63) 29(32.58)
Parenteral nutrition 16(39.02) 26(29.21)
Mixed nutrition 19(46.34) 44(49.44)
Vented position[ n( %) | 5.577 0.018
Horizontal position 28(68.29) 44(49.44)
Semireclining position 14(34.15) 54(60.67)
Trachea connection mode[ n( %) ] 3.971 0. 046
Incision 27(65.85) 45(49.44)
Cannula 15(36.59) 53(60.67)
Nasal feeding tube retention time(d, x+s) 6.41+1.59 6.19+1.43 0.787 0.433
Mechanical ventilation time(d, x+s) 4.26+0. 64 2.96+0.53 6.775 <0. 001
ICU stay time(d, x+s) 5.33+1.42 5.06+1.29 1.289 0.200
Length of hospital stay(d, x+s) 10.26+2. 49 10. 08+2. 34 0.399 0. 690
Antimicrobial application[ n( %) ] 8.476 0.014
1 kind 7(17.07) 39(43.82)
2 kinds 18(43.90) 40(44.94)
3 kinds or more 16(39.02) 20(22.47)

VAP ventilator associated pneumonia; ICU: intensive care unit.

Fx3 VAP Z4AENEZER % T logistic B30 #7

Table 3  Multivariate logistic regression analysis of influencing factors of VAP occurrence

Factor B SE Wald Xx? OR 95%ClI P value
Smoking history 0.486 0.223 4.750 1.626 1.05-2.517 0.030
Chronic obstructive pulmonary disease 0.359 0.108 11.049 1.432 1.159-1.769 0.001
State of consciousness 0.611 0.319 3.669 1.842 0.986-3. 443 0. 056
Vented position 0. 675 0.329 4.209 1.964 1.031-3.743 0.041
Trachea connection mode 0.582 0. 449 1. 680 1.790 0.742-4.315 0. 196
Mechanical ventilation time 0.426 0. 157 7.362 1.531 1.126-2.083 0.007
Antimicrobial application 0.776 0.359 4.672 2.173 1.075-4. 391 0.031

VAP ventilator associated pneumonia.
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Figure 1 ROC curve of prediction model for VAP occurrence

VAP ventilator associated pneumonia; ROC; receiver

operating characteristic.

3 i i

e IR G o ot R A L 2 A A AR R A
LR s PN IRAE P S () 32 5838 T R SRR e
FRSEIN | R A 5 R A R ] R) 1 o T R
HUBGHE IR YT DA 38 8 3 IR i HR R K
i a7 FH R IR HLAE 5 % = VAP VAP Sy ALBiH
SRS 48 h BH RS 48 h 5 PRI R BRI
AR BRI Z — VAP KAl i AL
WX, g Ry e e ARG VAP kA
R 29.29% , EAEBH B RNLEER L, HLIAXS T
JE GBI AR 8 07 B AT D 52 8 it i o il TR Bk
R RS, S EURSE VAP KA KSR, HA
AIFFE A Sk e I i 1 it £ PR S T R 2 A BE
FAT RN, 171 M TR 2 A7 | 5 ST B BT 1 20
26 A I B A G T AR IGE I & AR VAP
Iy — TR ST F A B L ol R B TR S TR
ARJG VAP KA R, K4l VAP & A= IR R AT %
FEIGYT 5P AT F VAP Wi & e E Y Rl

VAP T 5 A &t %, X i i Hs g O R VAP
KA R R R HATIRGE o3 b2
ML, R R AR S R VAP A= 52 ma R &
WA 25 BUR A FRET B R, (8 B0 1 7E 1T I
SEAE, DR M T AR 25 0 fB 3 VAP &2 A8 IXURS 388
T3 W5 S 0 P B S i s FB iR 2 A AE 12
PRSI VER , T BUR B BT BR R T B R UA TR
FEIC A, SO R 2 =R AP , SE I A VAP &
AL SRR g g M B ZE MR BTG N VAP &
SR R AL — B, RATET I R
15 S P il s S5 3 il o g S HL ARG 40, IR
WAL FHAE S 228 4 T 4 1, RECE Tl s A< A 52 48 B
TRZESTENT WAL T8 V2 358 K 1 I, 5 02 WP
WAL S8 A A 500 T, 7K 3 A 0 1 A 25 45 5 o
VAP, 55— TR 5 1 Gl 7R A7 78 S5 il 35 95 s £
FHE ) KA VAP . — 5 AT i S 2 0 9 5 WP
T BT REB A , 3 SN 1 BEAK ; o5 — T T
it B s 23 fff AR SRS b R e B, R AR
FRAE T BEAR, M BUR M TE L N2 2 e fl, 3 VAP
R KRG I AREIESE SR VAP KR
s R 28, Hrp S BIMY 38 A 5 380 VAP R A, 4
BrIA A 2 BM A B T8t % &8 N AW RO kA, I8
AR T SO T SR A TR VAP &AL
AR S ARHE I A DL E S ] R VAP
RAEFEA R ZR 3 S TR B VAP & AR KUK
15, 3B ARYT S AGE IR F B D R 0, B S5
WP R 40 5 A0 S B , A A8 5 <08 A A 2 T
ANFWGE 53 A BT o n HUGE < S Sy N Tl A
B BT ORIE RS P GE 1 R AR R AR
1E, 2520 MW 22 ¢ Bt s ) fig , 1o 8009 A1 6 il 38
Wi, I B S 2 4 5 (A 0, HE TR i 4
AR, R W8 A A Sk R 2 B0 T B 2 it
ANFIEIE , S8 VAP &A= 5 5 v AR 5 45
W—B, BAF M iR s M VAT
)23 N FHBT TR 259 , H 2 R0 e 25 P 36 0 H = 3
FERE AR N TRIE O A S 2 R R 2B e A5 1 VAP &
A=Y R A RN R B R VAP AR AR
2, BFFE s DA s I B i 8 % VAP kAR 52
i PRI R A4 VAP TROMARAY | LA 326 1 o3 XURS: VAP
KAEBRE  FEXT IS BE AT X TR, A B
TREAR VAP KA JFsE US> , AWK £
TG logistic [FIH A HEHUMAL AL, ROC 4 T R
7 0.868(95% CI 0.826~0.926) , 7 & 545 5 &
I3 N 81.32% 5 79. 85% , {1 TN AL U F5 0 54 fi
RS (R R TN AREAS AT BR AR TR R R4 7



HAEEFLIREPIRZAGE 20543 A 28 H 5524 % 553 Chin ] Mult Organ Dis Elderly, Vol.24, No.3, Mar 28, 2025

- 181 -

HNARBAIE | N I J5 SEATI R T 29 RAEAS &, AT RIS
PEAIF TS LASE — 22 B HAs R

LR b AR R I A VAP 85 52 IR S

1 P BE ZE R U 8 SR HUBCE SO ) T
LWL AE DR R R, LA St R et AU 300 A5 7 0
HORME S, A B Tk VAP &A= MUK H o, K
P25 T AT X T3, A VAP KA

[ &% k]

(1]

(6]

Li W,Li SG,Li L, et al. Soyasaponin | alleviates hypertensive
intracerebral hemorrhage by inhibiting the renin-angiotensin-aldosterone
system[ J]. Clin Exp Hypertens, 2023, 45(1): 667-678. DOI.
10. 1080/10641963. 2023. 2177667.

OOHE, X4, BE%E 45 BIVEFLE ATV B P i s B
AR SXE e T R U X e A8 i 1Y I 9 RO U L[ ]
AL A E PR, 2020, 19(6) : 414-418. DO 10. 11915/
J- issn. 1671-5403. 2020. 06. 098.

Plata-Menchaca EP, Ferrer R. Current treatment of nosocomial
pneumonia and ventilator-associated pneumonia [ J ]. Rev Esp
Quimioter, 2022, 35(3). 25-29. DOI. 10. 37201/req/s03.
06. 2022.

Bassetti M, Mularoni A, Giacobbe DR, et al. New antibiotics for
hospital-acquired pneumonia and ventilator-associated pneumonia [ J J.
Semin Respir Crit Care Med, 2022, 43(2) . 280-294. DOI. 10.
1055/5-0041-1740605.

FEMR2, A, PR RO 8 B A 10 Jl 1 % 47 v s A £
ML ZE AT PR AL SCPE R 58 A B8R [T, ML EE 27 B
2#4i%, 2023, 38(9): 1286-1289. DOI: 10. 3969/j. issn. 1005-
3697.2023. 09. 031.

Zhao T, Wu X, Zhang Q, et al. Oral hygiene care for critically il
patients to prevent ventilator-associated pneumonia[ J]. Cochrane
Database Syst Rev, 2020, 12(12) ; 1-16. DOI; 10. 1002/14651858.
AR AN S, P EBEM S 22 B2,
ERTAERHRIEE Z R 22 i & 556 TRE A2
H MR Mz WGy o E 2R Z LR T]. el
BE2E4Rk, 2015, 24(12) : 1319-1323. DOI: 10. 3760/ cma. j.
issn. 1671-0282. 2015. 12. 003.

AR BRSO R 2 2. IEHILRE DGR A 98 12 Wi TR Rl
SRR (2013) [J]. MR, 2013, 52(6) : 524-543.
DOI: 10.3760/ cma. j. issn. 0578-1426. 2013. 06. 024.
Yoshimura J, Yamakawa K, Ohta Y, et al. Effect of gram stain-
guided initial antibiotic therapy on clinical response in patients
with ventilator-associated pneumonia; the GRACE-VAP randomized
clinical trial[ J]. JAMA Netw Open, 2022, 5(4); 1-13. DOI.; 10.
1001/ jamanetworkopen. 2022. 6136.

[10] 3KBi A, BREADE, A1541, . 12K sRAGE Nampt 7K V-5 0F I

HURRSGIENT 28 8 25 o i R JE M BUS B9 C R [J]. AR B2y,

[13]

[14]

[15]

[16]

[17]

[19]

[20]

[21]

[22]

2022, 62(25): 6-10. DOI. 10. 3969/j. issn. 1002-266X. 2022.
25.002.

AR, B, RDARIH, 45 PRI kTR A UE B
WPIRATUREOGIE Il R R0CR FE [T ], PP 2eak, 2023, 38(21):
62-66. DOI; 10. 3870/ issn. 1001-4152. 2023. 21. 062.

Galerneau LM, Bailly S, Terzi N, et al. Non-ventilator-associated
ICU-acquired pneumonia ( NV-ICU-AP) in patients with acute
exacerbation of COPD; from the French OUTCOMEREA cohort[ J].
Crit Care, 2023, 27(1) ; 359. DOI. 10. 1186/513054-023-04631-2.
XNEW, BEM, kT, 55 ZR0 BE BT AILAE S b 4 &
AL BAE R Z T ()], TR E S, 2022, 20(4) .
685-687. DOI; 10. 16766/]. cnki. issn. 1674-4152. 002430.

Dewi YS, Arifin H, Pradipta RO, et al. Efficacy of intermittent
and continuous subglottic secretion drainage in preventing the risk
of ventilator-associated pneumonia: a meta-analysis of randomized
control trials[ J]. Medicina ( Kaunas) , 2023, 59(2) : 283-295.
DOI: 10. 3390/ medicina59020283.

PRIEE , 2R, NF0E, 5. ICU A B3 W MHLAR G i
KRG IR AT E R X R [T]. b 4
FAe . 2021, 41(8): 1642 - 1645. DOI; 10. 3969/j. issn.
1005-9202. 2021. 08. 023.

EEEEE, R, o, S AR LI 2 o o
318 FIRIFI AR DL i 58 TS0 48 b A W) 2 R A3 BT [T .
LIRS, 2022, 26(4) ; 770-773. DOI; 10.3969/j. issn. 1009-6469.
2022. 04. 029.

TRFD, k5, TR, EAFM MRS MM B 5 I F I W e g AL
I SR T MBI S it 9 2 28 1 IR 20 52 W) PR A8 700 g 7t
SBR[ ], T E B2 S, 2023, 20(32) : 139-
143. DOI; 10.20047/j. issn1673-7210. 2023. 32. 30.

FRMENE. D R A ML B I8 A LR O il 58
TR GiRE A [1]. TAEBEZY, 2022, 44(24) : 3730-3733.
DOI: 10.3969/j. issn. 1002-7386. 2022. 24. 010.

Girona-Alarcon M, Bobillo-Perez S, Solé-Ribalta A, et al. Risk
score for developing ventilator-associated pneumonia in children:
the RISVAP study[ J]. Pediatr Pulmonol, 2022, 57(7): 1635-
1642. DOI; 10. 1002/ ppul. 25929.

HodRe, TR, RIEH, 5. AR EA 0 R FTL
BE I R W AILAH SR It 28 14 FE bz PR 3R B ST B [0 ]
SRR EE 25 2% , 2022, 26(10) : 101-104. DOI: 10. 7619/
jemp. 20214843.

Li Y, Liu C, Xiao W, et al. Incidence, risk factors, and outcomes of
ventilator-associated pneumonia in traumatic brain injury: a meta-
analysis[ J]. Neurocrit Care, 2020, 32(1) . 272-285. DOI. 10.
1007/512028-019-00773-w.

BR, RWEE, FEHh, S AR R i R T PRI
AH G fii 4 T ASE AL by £ S B0 UE [ ], AR R B R 2 AR
2022, 32(19): 2901-2904. DOI; 10. 11816/ cn. ni. 2022-220362.

(%4t BHARL)



