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Analysis of risk factors of pulmonary infection in 660 patients with trauma
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Abstract Objective: To explore the risk factors of pulmonary infection in trauma patients and their influence
on prognosis, to guide clinical treatment and improve the curative effect. Methods: The clinical data of 660 trauma
patients from January 2016 to January 2018 were retrospectively analyzed, including 497 males and 163 females.
Logistic regression was used to analyze the influence of lung infection in trauma patients on the prognosis (28-day
death event) and related risk factors. Results: A total of 124 cases(18.8%) developed pulmonary infection, while
536 cases(81.2%) did not. There were 46 deaths (6.96%) at 28 days, of which 35 (28.23%) patients with lung
infection were significantly higher than 11 (2. 05%) in the non— pulmonary infection group (P<C0.01). Pulmona-
ry infection was an important independent risk factor of death in trauma patients (OR =12. 83, 95%CI ;5. 70 —
28.89, P<C0.01). Multivariate Logistic regression analysis indicated that age(OR=1.02, 95%CI:1.01—1.03,
P =0.001), severe injury(injury severity score, 1SS=>16) (OR =6. 86, 95%CI:3.87—12.16, P<(0.01), chest
injury(OR=2. 54, 95%CI:1.20—5.37, P=0.015), emergency surgery(OR=2.21, 95%CI:1.35—3.61, P=
0.002) and ICU admission(OR =2.43, 95%CI:1.21—4.86, P=0.013) were the independent risk factors for
pulmonary infection in trauma patients. Conclusion: Pulmonary infection in trauma patients is closely related to
age, ISS=16, occurrence of chest injury, emergency surgery, ICU admission and other factors. Effective preven-
tion and treatment of pulmonary infection is an important link to improve the prognosis of patients with trauma.

Key words trauma; pulmonary infection; prognosis; risk factors

PEAE R B (trauma) (1455 & A2 6 | U8R %R
P AR T RAFAE H £ 0 W, B8O 3 0 AR AR T
EEFINZ — . Q105 88 1 5 A% DA X JEE
TAMERE R AR TR B BRI BRI AR T UUE Y
Mz g At R R A 5 R R UL Y O R
iE 2 JUHC R il AR AR A BT ST R T A 4 A
A I R e B KUK T R TCU B2 T il
PR T BRI O R AR B [A) S S YR T B

TPEARBAEZEATREELZEREZVDESZAH (& F,
210000)
BAEYE & . & & . E-mail:shn_nie@sina. com

PN A< S 1 A A LI K T e o L i
TG B B R 2 B IR B 18 B I BURCR B
IR IR YT SREWE L X B v il 5 8% g I kAE | ol 3 A4
BEBERAREREHMNE. 2282000 8 F K
B B — 3l A SR SR 202 OGO 07 B Y I
PRBERE, a1 B 1 3 Ay G 3 28 255 il 3 Js g e A 32 L S
6 R 28 K L X 0 JE A9 52 ), LA S A 405 AR ) R
I 4 TR il SRR 1) T AR YT RS
1 #EREFE
1.1 RS

PEM 2016 4E 1 H —2018 4E 1 H WA prais



e 12 . 7 ¥

&

A 22 %

BEERHBCA O 0G F 1370 1], &gy ABFSY
660 M5 (B Homp B 497 i, £c 163 5. 4 AR
DEB=>16 & ;OBG 24 h INABE ;@ ABERT A&
ZALATIRYT . HEBR AR E . O A ] R3G90 45, an sk
i RS L HE B B S s QO BE AR AT A4 L | il R A
A LA P s R O ABERT B AE T
ol B BT IRYT s O PR 58k ok Bl U5 B0 AN 4. BT
AR AR5 AR ORI TR R Y R A KRR
VS W L B B Y IR A5 1R )7 5 S R A TR
7 o AHFSEIRAT AR AR X R R B A0 B 2% B 4 ik o
(%5 :2018NZLL-031),
1.2 iR 12 W7 5 I R 0 R i 4

It ¥4 B 19 12 W b E 2 R v 4R R 2 2 O I
2y o il g B L N B B AR AR P il 48 5 I I AL
AH S E il 9 12 W0 AN Y6 J7 35 /(2018 4R RRD )™ .
— 2 2P A — 24 W 9 B R DTS A AR
S ARRE IR L i B ARG A S R R a2 W, X AT &
JIts ¥4 J5% 2 1 3 A SR P 8 R AT B 4 WA TR U
WP TR A T AR 2

WA B R M I AR IS B R R L 32 A
M2 28 [ K (Hb) 5405 ™ 3 72 B2 9T 43 (injury se-
verity score,I1SS) (ZI2F AR A BE B[] ALAR G S
ME ICU M K5 8. LS 28 Kl K 45 5 1
SR LSS R S AR AL RBE T4
1.3 itk

i SPSS 22. 0 A #E AT S it 2 40 B . it i
PORLRF + s F£on 4 IA) AR 4 AR AR 43 A SR
PIREA ST ¢ K555 50 Mann-Whitney U K3 % , 114X
TORLR AR M E o R LR AR A 42 ke
5. Sl R 2 A 0 2 SR A Logistic [543 #F H JF
o 24T 1 T B0 3 BB R AR Il R Y ik ST AE R T
R, U P<0.05 RANERAGITFEX,
2 #R
2.1 — BRI

660 il £ v, 124 {91 BB AE K A il 30 ek e (R e
ZH.,18.8%) AR 51.81 %, Bk b 72.6%;
536 {51 £ 3 A A A il SR R e CHE R e 4 L 2 41 i
A7.11 % B PEN 75. 900 AL B A R 2 R T4
B FREFAERITEE X (P =0.005),
AN Y 4 R 1SS=>16 ., i 5B 45 405 & 2k Lol &
B A B AR B R L7 AL MGE ]I A ICU
{4 L A5 B G e T AR R YL 3 R A (38 P<T0. 05), L
1.
2.2 i) MAET-E B R E A AT

X BB ) TS BT R HEAT 43 B I BT 28 d
I 46 BB FH VLT (6. 9%) , Hirh YL 2H 2y 35 il
(28.23%) ARG 2 11 1] (2. 05 %) , YL 2 R
19 AL BH 5 TR B L 2 (P <<0. 0D, LR 2.

R1 MMBLEAMERLEABRERERBERIE

B x+s
e ke 4 By
7 i
(n=536) (n=124)
4 5] 0.506
S 129(24. D 34(27. 4)
% 407(75.9) 90(72.6)
EW/ % 47.11416.47 51.81+£18.74  0.005
PR Y A ] 0.054
g 358(66. 8) 99(79. 8)
i 178(33.2) 25(20. 2)
Z 4577 <0.01
TR 289(53.9) 54(43.5)
oAb BA V& 92(17.2) 8(6.5)
FTHE 3} % 32(6.0) 15(12. 1)
#n 60(11.2) 22(17.7)
1l 43 16(3.0) 3(2.4)
HoAth 47(8.8) 22A17.7)
fmffﬁ /e - 136.88421.29 133.35427.37 0.117
ISS <<0.01
<16 507(94. 6) 84(67.7)
=16 29(5.4) 40(32.3)
Jik) 6 453 403 <<0.01
&= 511(95.3) 107(86. 3)
7 25(4.7) 17(13.7)
S2FAR <<0.01
& 444(82. 8) 81(65.3)
jnk 92(17.2) 43(34.7)
fEpesat 2 J4 0.048
R 485(90. 5) 104(83.9)
B 51(9.5) 20(16. 1)
B8 < <<0.01
i 503(93. 8) 97(78.2)
= 33(6.2) 27(21.8)
A ICU <0.01
7% 490(91. 4) 88(71.0)
2 46(8.6) 36(29.0)
F2 BPAMERPAZENRERIEE #
415 FEWNEL SET- B WeseRE/ % P
Etiﬁiizﬂ 89 35 28. 23
<A i 48 e e 4 —oo
5360 525 11 2.05

TE— 2 % 52 m Q) 4 2R R BT T G R TR R
TR ZE ML R R Hr L0 i 3 e & R pe 1
Mgl ST fE B I ZE (OR = 12.83, 95% CI . 5.70 ~



513

BOH R, 4. 660 91 @1 7 A 25 i 2 R 2 ) £ I8 PR 3R 23

e 13

28.89.P<C0.01), Hth & ik fL4E. 4F il (OR =
1.03,95%CI :1. 01~1. 05, P =0. 003) Fligt A ICU
(OR=3.49,95%CI:1.56~7.82,P =0.002), I,
#* 3.
2.3 iR gL AH OCAE B KR 43 B

b AR 2 S U UE B R R g R A ) R A T
PR 2 37 A 5 PR 2R RO A A0 R A A i S U L )
fER R I IRI2Iy BAEEE L., #F—Lorirds

WA IR AR K (OR =1.02,95% CI: 1. 01 ~
1.03,P =0.001).ISS=16 4 (OR = 6. 86, 95%
CI:3.87~12.16,P<C0.01) . & 4 i #4145 (OR =
2.54,95%CI:1.20~5.37,P=0.015) . AL F R
(OR=2.21,95%CI:1.35~3.61,P=0.002) fil
AICUCOR =2.43,95% CI:1.21 ~4.86, P =
0. 013) S 475 £ 5 & A= il 3 J2% G 1) ik ST e B TR 36
(F 4,

x3 EMUGEERTHEREMSEEZEENH

OR 95%CI P OR 95%CI P
B vs. 2 0.53 0.28~0.99 0. 049
FE/ % 1.04 1.02~1.06  <<0.01 1.03 1.01~1.05 0.003
BE 2R G vs. B) 0.40 0.03~18.06 0.162
Hb/(g+ L 0.97 0.96~0.99  <C0.01 0.97 0.96~0. 99 <0.01
ISS(=16 vs. <<16) 5.65 2.89~11.02 <C0.01
405 G vs. 75D 0. 65 0.15~2.79 0.564
SBELFRCE vs. ) 1.59 0.81~3.11 0.177
gt 2 J8 O vs. ) 1.54 0.66~3.59 0.315
HLAE G vs. 75D 0.68 0.21~2.27 0.532
AME ICUGE vs. 7) 6.85 3.62~12.97  <<0.01 3.49 1.56~7.82 0. 002
BI45 53 B OF I 5 vs. A3 0.75 0.37~1.50 0.411
Jit 56 J% 18.77 9.19~38.32  <<0.01 12. 83 5.70~28.89  <C0.01

x4 HWEIHRE R EMED KM Logistic B % F R BT 5347

- HHE ZHER
e OR 95%CI P OR 95%CI P
B vs. 2 0.84 0.54~1.30 0.436
Eir/ % 1.02 1.00~1.03 0. 006 1.02 1.01~1.033 0. 001
B L KA G vs. &) 1. 34 0.33~5. 48 0. 664
ISS(=16 vs. <<16) 8.33 4.89~14.16  <<C0.01 6.86 3.87~12.16 <0.01
R 45 O vs. &) 3.25 1.69~6.23  <C0.01 2.54 1.20~5. 37 0.015
SE2FARCE vs. ) 2.56 1.66~3.95 <<0.01 2.21 1.35~3.61 0.002
BT 2 Ji O vs. /) 1.83 1.05~3.20 0.034
ML R O vs, &) 4. 24 2.44~7.37  <0.01
A ICUUE vs. &) 4.36 2.67~7.13 <<0.01 2.43 1.21~4.86 0.013
B3 53 T GF I3 vs. A A 3D 1.04 0.68~1.59 0.871

3 itig

B 43 2 — o 7 Bl B N S B 1 R M L
BRAETERHEAR T, A AT 8 H
BT 5% A R R Al £ T B0 E S 4 5 T dH I
TNL R B 7 e s B Ao B T REN . 7 R A ML AR
1 B SRR AN XY 35 T B 9 o il 3 R e 1 s A
B BRI 5% B 45 R B 105 A8 o I JER g 1
KRR 8% ~50%" . AHEGE IEl B 4 BT T 660
6] 493 KB 3 149 I PR B N LIS A5 B 7E B 0 1
R R A %R 18. 8 H R B E T E
B EE, AN BRI Z ] K Logis-

tic [ E 7 Ar S B L AF 8 1Y RV ISS=16 3 K A2 i
Wil EZ 28 FARMAALL ICU BBI405 8 & &k
i i S e 2 S S RS PR R

Fh 0 45 PR 3R R AAR G 38 58 A B L B 1 A8
— L A Tl v S e A o o e AR A e 7 i S R
QEVEOR SORY S A L gk 51 2 4% D R R A, B X
SPEGRFEILTY . ARBETERC T R b il i e 4
i FERT IR 76 06 DRI L S LY 7 i S U e 2 A A
BAERIRK R Z —.

HE— 2 FRATTR Q475 S8 e A I e e 1 i IS
DU HEAT 204 o AR S 1 v X il 30 Je e i A A 3R



. 14 . Il K

&

=

2Rk

22

EfE B A ORI R IR R ROR IRt S %, ]
B ISS=16 432 B 47 18 35 & A i 0 Je s e 7 B 1Y
M7 AR 2 . 1SS R Al A1 45 28 O 1 ™
FREE % VF 20 DA 0 5B A8 13 493 Sy 6 il xof 28 38 A7 08
S HIE 1SS B AR B A A 4 0 AR R, O
H 1SS BE 9% A3 &L VAl B 105 8 188 T KU
REAEOC T 1SS 5 8 15 i 3 & A il 3 Js% % 5C 2 1 4
B E— P LR 1SS X8 T (1 #i i nl G
5l e OF KR B R A A . 1SS=16 43 1 i
G T BB HLR HE BT A ARG 1 BE 0 T B
Jin 2z B35 AT B0 B OTR 3 MR T R G ZE AL
T S 350 ™ A 4 S 3 A it S J e g XL Bk
B,

AHIE 5 34 S I ) ER A4 43 2= WY g hn A 47 A
Jits ¥ e T AU . M A R AR A B I Y
05 Z — " AR R R S R 4 Y
R ) RESZ 400 M s BRI AR R R A MR B R
P 200 B DR R S S A A0 A S i S U e 1Y
Vil A R R (P SE S =R 0 NN & RS T
0 (A5 W0 A2 30057 B R R T AN AR L R AR
PTG e I 2 RSN R0 38 T 2 it i e e I B 32

22 TARHE BB E NG G2, 75 L0 I AN
BZTFARIBIY . QTR R K, B E WS E
B o KA DWW, Iz T AR AE#& AR5,
R S 3R TR D) 1 R A e, i — 20 %)
S GG AN RS FARNE N T — R
BT AT REE — 25 R R 3 e e D e 0y R B
SRR BE N R ) fa B RS Y AR 4 b
MR B EREZ A TFARAEREES K
Az it ¥ G ) At N7 A B TR R

AAE ICU 1 i ] 4, B3 & A 28 S L il
PL2x SRR iy XU B A . Rt A Bl 2 W K 0 e Al
e 1CU g Bz » HL K 22 8000 71 58, B A= 2 T 24 1k
s MAE ICU B84 8 5 W i fa B, B S48t
JIR B K A il ik g g XURS: 3 G KT, kb
ICU fR35 26K 22 B0 ffi A rbocs e kB 4 o 3 1 4R
H B IR KU, AR ICU BB S8R E &4t
it 50 JER e 1) A 6 F o e T H R A D R s AR
WFoR 45 WoR 75 R 40 v AT ICU 2 B R
P 38 A it e e 1Y i 6 PR 2% (P <0, 01) , {H i
Z R Logistic M H AL ICU RJ& B & & A fili
BRI e (4 1 ST B R R

FEA G AR St 2 T BB 0 B8 B & AR i
SR kN7 A R R R L X5 Al S AR AL A B
FEAR R PE B S e A O (HE AR BF SR OJF E &
S BE A B B AR R Y B OR RR N R iR R
H.AEGHEDRITH R, HE XRETE
1z Bl V) He FEAR L B 18 e 07 IR T 3O AR A kR i
R YL LS B, T A B B T JE K s 2 S R

HREBENBERGR fER R BB E T

R TR A N8 R B R BEPERS OR . Bk

Jir DR] 23 S 385 2 A0 A A it S Sk e A ABE 3R 1 o
A 5% F AT 5 4 A 660 5l 4 49 AR B I IR

BERE  TE S i E ke S 1] 3 R BE T e i Y ST

FER R L[] I & IAE i ISS=16 43 i 48 45 13

HZ a2 FARMALE ICU J2& i 5B 8 4L 19 2k 57 15 5

RIZE ST e A it 0 J % 10 v A8 S8 3 B

AR R RN YR T . 2 A AR B ROE SR

XA B E R TS B —E 1 5 R L

S % ik

[1] Chen N,Zhang C,Hu S. Strengthening trauma care in
Chinal[ J]. BMJ,2017,359:j5545.

(2] Mok A7 b SR, 458 57 45, A5 i A 4 i 3 M S U L /Yy
FER R R 2 Hr [T, A4 4 35, 2015, 31(9) - 820-
822.

[3] Hofman M, Andruszkow H, Kobbe P, et al. Incidence
of post-traumatic pneumonia in poly-traumatized pa-
tients: identifying the role of traumatic brain injury
and chest trauma[J]. Eur J] Trauma Emerg Surg,
2020,46(1):11-19.

(4] AR pe 2 oo W R 2 o o R 27 2L o [ 0N 5 g 3k
75 it ¢ 5 0 W ML AR 5GP Ji 48 12 W VA 9T 48 e (2018
AERRO [T ], o AR 25 R RIE I Z 3L 2018, 41 (4) 255+
280.

[5] Kleber C, Giesecke MT, Tsokos M et al. Trauma-re-
lated preventable deaths in Berlin 2010: need to
change prehospital management strategies and trauma
management education[ J]. World ] Surg, 2013, 37
(5):1154-1161.

[6] Mangram AJ,Sohn J,Zhou N et al. Trauma-associat-
ed pneumonia: time to redefine ventilator-associated
pneumonia in trauma patients[J]. Am J Surg, 2015,
210(6) :1056-1062.

[7] Hu PJ,Pittet JF,Kerby JD,et al. Acute brain trauma,
lung injury, and pneumonia: more than just altered
mental status and decreased airway protection[ ] |. Am
J Physiol Lung Cell Mol Physiol, 2017, 313 (1) : L1-
L15.

[8] Eguia E,Cobb AN, Baker MS et al. Risk factors for
infection and evaluation of Sepsis-3 in patients with
traumal J]. Am J Surg.2019,218(5):851-857.

(9] R, ZRi L, Ze 98, £ k45 B A T 0 1 I DY 3R 43 #r
(0. PR A2 24 35,2019, 20(7) : 517-520.

[10] Valparaiso Apple P, Vicente Diego A, Bograd Benja-
min A et al. Modeling acute traumatic injury[J]. J
Surg Res,2015,194(1) :220-232.

[11] Machado-Aranda D,V Suresh M, Yu B,et al. Alveolar
macrophage depletion increases the severity of acute
inflammation following nonlethal unilateral lung con-
tusion in mice[ J]. J Trauma Acute Care Surg,2014,
76(4):982-90.

(F#% 20 7)



. 20 - I IR &2 44k 5% 22 4
VRS E JLEE e 5 0 P i Wi (LT . 52 R K 2 FE/IN L 35 i 5 19112 T B ) o s 1 7™ R B R B A
241%,2018,43(9) : 1101-1104. L), PEHFEE 2 ,2017,29(5) :627-631.

[6] ™S ILR Ao ERBEAEMSEH Ll E [14] AIGess, 1t 5, 2 > B, 4. Med e A LR 0 s B
D23 IV B 2R DA I AE L B U e M v T A I R MNFR 2R 1 AEEEA C KR R R Rk KE K&
WL LRI, A LBRR R, 2019,57(1) :9-15. Hole R X or 5[], o 2B E 4, 2018, 21 (20)

[7] Enguix-Armada A. Escobar-Conesa R, Garcia-De La 2459-2462.

Torre A.et al. Usefulness of several biomarkers in the [15] 4L 563, T4 s, A4 fedtJi 14 WA 75
management of septic patients: C-reactive protein, AR ARG B 2 W MBS N P AERLT].
procalcitonin, presepsin and mid-regional pro-ad- B ZAEPE #4475 ,2019,38(3) :246-250.

renomedullin[ J]. Clin Chem Lab Med, 2016,54 (1) [16] El-Madbouly AA,El Sehemawy AA,Eldesoky NA, et
163-168. al. Utility of presepsin,soluble triggering receptor ex-

[8] Sy, #hA R, Aesh, 25 nl v A 40 e oL b i 14 pressed on myeloid cells-1, and neutrophil CD64 for
7Y R F AR T8 R 28 d BB T XU T A4 (8 1Y BT early detection of neonatal sepsis[J]. Infect Drug Re-
FElJ]. R 412447 ,2020,21(3) : 222-226. sist»2019,12:311-319.

[9] HAEESS LB SaR A PRRESSAZE [17] Enguix-Armada A, Escobar-Conesa R, Garcia-De La
For e LR AL, I B T B 4 L 3E R ORE BRI 4 43 Torre A, et al. Usefulness of several biomarkers in the
JLZE e B PE AR 30 R Ge PE AR 50D 12 3R % R 3R (2015 management of septic patients: C-reactive protein,
BOLT]. e LB 3 .2015,53(8) :576-580. procalcitonin, presepsin and mid-regional pro-ad-

[10] Rello J, Valenzuela-Sanchez F, Ruiz-Rodriguez M, et renomedullin[J]. Clin Chem Lab Med, 2016,54 (1) .
al. Sepsis: A Review of Advances in Management[] . 163-168.

Adv Ther,2017,34(11) :2393-2411. [18] Masson S, Caironi P,Spanuth E.et al. Presepsin(solu-

[11] Miglietta F,Faneschi ML, Lobreglio G, et al. Procalci- ble CD14 subtype)and procalcitonin levels for mortal-
tonin, C-reactive protein and serum lactate dehydro- ity prediction in sepsis:data from the Albumin Italian
genase in the diagnosis of bacterial sepsis, SIRS an sys- Outcome Sepsis trial[ J]. Crit Care,2014,18(1) :R6.
temic candidiasis[J]. Infez Med,2015,23(3) :230-237. [19] Bz JEFME, RL R, S5, I T FE 5 2 0 T 9 1 48

[12] Samsudin I, Vasikaran SD. Clinical Utility and Meas- 20 M fih A 32 AR-1 e Al R M CD14 3 Y K SF 86 A T
urement of Procalcitonin[ ] ]. Clin Biochem Rev,2017, e 5 R 28 d AL R M E 5[] ). B E 2 F
38(2):59-68. PE24,2017,20(36) :4494-4500.

[13] #MEE, Ty i, BEORA 4. WEAS R IFR C I I 78 1 OKA% B #:2020-07-01)

(L#F 14 70

[12] Dhar SM, Breite MD, Barnes SL et al. Pulmonary (5):443-450.

Contusion in Mechanically Ventilated Subjects After [16] Buetti N, Timsit JF. Management and Prevention of
Severe Trauma[]]. Respir Care, 2018, 63 (8): 950- Central Venous Catheter-Related Infections in the
954. ICULJ]. Semin Respir Crit Care Med, 2019,40(4):

[13] Prevaldi C,Paolillo C, Locatelli C, et al. Management 508-523.
of traumatic wounds in the Emergency Department: [17] W= 15 K, BB & 45, & BB & I8 B 3R A5 1k
position paper from the Academy of Emergency Med- MR R R E [T d B R Y ) 24 . 2017, 16
icine and Care( AcEMC) and the World Society of E- (3):207-210,214.
mergency Surgery(WSES)[]J]. World ] Emerg Surg, [19] Sharpe JP, Magnotti L], Weinberg JA, et al. Gender
2016,11:30. disparity in ventilator-associated pneumonia following

[14] Kazaure HS,Martin M, Yoon JK,et al. Long-term re- trauma: identifying risk factors for mortality [ J]. J
sults of a postoperative pneumonia prevention pro- Trauma Acute Care Surg,2014,77(1):161-165.
gram for the inpatient surgical ward[J]. JAMA Surg, [19] Yadollahi M,Kashkooe A,Feyzi M et al. Risk factors

2014,149(9):914-918.
[15] Sribnick EA, Hensley J, Moore-Clingenpeel M, et al.
Nosocomial Infection Following Severe Traumatic In-

jury in Children. [ J]Pediatr Crit Care Med, 2020, 21

of mortality in nosocomial infected traumatic patients
in a trauma referral center in south of Iran[ J]. Chin J
Traumatol,2018,21(5) :267-272.

O3 B #1.2020-08-03)



