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Construction of prediction model for risk of ventilator-associated pneumonia in

patients with mechanical ventilation in intensive care unit
HUANG Huanhuan ,ZHENG Jufang ,YU Shanzhao
(Department of Intensive Care Medicine ,A f filiated Hospital of Shaoxing College of
Arts and Sciences ,Shaoxing s Zhejiang 312000,China)

[Abstract] Objective To construct the risk prediction model of ventilator-associated pneumonia (VAP)
for the patients with mechanical ventilation in intensive care unit (ICU). Methods The clinical data of 203 pa-
tients with mechanical ventilation and the occurrence of VAP in ICU of this hospital from January 2014 to De-
cember 2018 were retrospectively analyzed. The SPSS25. 0 was used to conduct the statistical analysis and the
R3. 6.1 software was used to conduct the construction of column graph prediction model. Its accuracy,consis-
tency and benefits were evaluated by using the receiver operating characteristic (ROC) curve, Calibration
curve and Decision curve. Results Among 203 cases of ICU mechanical ventilation, 31 cases suffered from
VAP,and 172 cases had no VAP occurrence. The LLASSO regression was used to screen out the age,
APACHETIl score,number of invasive operations, mechanical ventilation time and disturbance of conscious-
ness as the risk factors of VAP occurrence in patients with mechanical ventilation. The logistic regression a-
nalysis showed that the APACHE [l score =20 points [OR =2. 741,95%CI (1. 082,6941), P =0. 033 ] and
mechanical ventilation time= 2 weeks [OR =4.370,95%CI (1. 748,10. 924) ,P =0. 002 ] were the independ-
ent risk factors of VAP occurrence in patients with mechanical ventilation in ICU. The risk nomograph predic-
tion model was established according to the logistic regression analysis. Its area under the ROC curve was
0. 817. The consistency and benefit of the model evaluated by the Calibration curve and Decision curve were
still fair. Conclusion The APACHE Il score= 20 points and mechanical ventilation time =2 weeks are the
independent risk factors of VAP occurrence in patients with ICU mechanical ventilation. The VAP risk nomo-
graph prediction model in patients with ICU mechanical ventilation has fair accuracy.and has a certain signifi-
cance for conducing the rapid and simple risk evaluation in clinic.
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I Wl #LAH 5 P il 8 (ventilator-associated pneu-
monia, VAP) — it & M ATHLAGE T 48 h 5 Bk AE
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SPSS25. 0 #fF \R3. 6. 1 8 e AL 5E . T A
K56 15 S B AG 56, LA P <<0. 05 A 2 3 H 412
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x1 EHE VAP FRE4%E VAP BEEEM
BAREEBE (%))

. BAEVAPOREEVAP .
(=31 (n=172)
LR 0.098  0.754
L 18(58. 06) 105(61. 05)
7 13(41. 94) 67(38.95)
AR () 4,107 0,042
=60 24(77.42) 10058, 14)
<60 7(22.58) 72(41. 86)
A I LR 1147 0.284
2 10(32. 26) 40(23. 26)
i 21(67.74) 132(76. 74)
e W LdIKES R 2.572  0.109
1 11(35. 48) 38(22.09)
7 20(64. 52) 134(77.91)
B IR 4,080 0.043
b3 13(41. 94) 42(24.42)
i 18(58. 06) 130(75. 58)
APACHEI (4 21,477 <<0.001
=20 20(64. 52) 40(23. 26)
<20 11(35. 48) 132(76. 74)
MEHEAE/ L 0.514  0.473
=30 20(64. 52) 122(70. 93)
<30 11(35. 48) 50(29. 07)
(RZRHERRAER B PO 9.659  0.002
=3 20(64.52) 60(34. 88)
<3 11(35. 48) 112(65.12)
ST 9.623  0.002
7 7(22.58) 10(5. 81)
i 24(77.42) 162(94. 19)
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g1 K% VAP FREE VAP BE &M
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MR AT Z & logistic | #r 1 5 M2 &,
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Bf )R F el s 1 2 J8 VRN W K 2, VAP 1
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I, ILE 2, B EXT N LI br RS54,
HA4ERR =60 2 X% A 19 40, APACHE [T 143 =20
YRR R 69 41 A2 B ERAVE R B =3 KT R Ry 29 43,
MUK IE S TR =2 J8 X5 R oA 100 43, A 7 1R B i X g
R A3 G AR 0~300 43, B3 KN AE VAP XU il
FREAE R R ICU MLMGE B E VAP KUK, B 5 ik
5, ICU HLMGHE SR & E VAP KU S .

x2 ICUHMESEE VAP XK R E logistic B34 #7

By B SE WaldX* P OR (95%CI)
IS (=60 %) 0.276 0.537 0.264 0.608 1.318(0. 460,3. 775)
APACHET 43 (=20 41 1. 008 0. 474 4.523 0.033 2.741(1.082,6.941)
REMRRAE R (=3 YO 0. 432 0.478 0.816 0. 366 1.540(0. 603,3. 931)
HUAK W S B A (=2 J8D 1. 475 0.467 9.952 0.002 4.370(1.748,10. 924)
FR 0.638 0. 500 1.628 0. 202 1.892(0.710,5.041)
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L N MALCAUC) R 0. 817, 3 7~ 455 AU AE 1y 1k v 7T, T § 0.4
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AT — 25 %o B 2R A T A G T R SR R
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H VAP EA RS a2 IF B logistic 43 HT 7 7E
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B0 55, I AL ARGE S E — 20 B IR T R G GE Y R
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VEOE N2 B REE I R G 2 — B0 AT L E iR
(95 15 1 Ak B 38 236 7. H ETE 1E b 12 W K&V AG
VAP WA 2 T B 228 M3 4R & — WO 3 X
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WS R R L 22 UK I o7 8 S 7 fif A 45 b 5 s o) gk —
o AR o I I T JE86 g XL 8 L ML 2 < e 1]
A B B ) 40 S IR AE R ARG, TR B0 AR Y
20 T 10 0 Y T BE L R A VAP MER R RS it
AN BRI R HER S S B B T R R 5
AN B, LB SR KB VAP B KUK IR B &
i%—‘LN ISJO

B £ R T I0 A 75 SO0 s A T R R A ) XU
S N EES e iiiRvina sb A S e = N S A LS i)
ST S BRAT IR TR Ok B e s KR . H W, B £k
RIS 0 A5 5 s 0 e g o FH 9z L AR B SE E ar
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IR ICU MULMGE B E VAP KB KG A — &/
WrfE . Flan, 3 ICU MLWGE < & AF IR =60 ¥ A-
PACHE Il ¥ 43 =20 4r A B R B %, X0 A9 & 45
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FiT LA BIF 28 26 WA 42 Ak 30 B A Ak 00 3 B B A2 2 AT
AR VAP S A U020 e i 15000 A5 8 ) By
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BB Y 5 Ab i 4 B 58 0T BE LA B 3 I R
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