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Clinical distribution characteristics and changing trend of postoperative
pneumonia, 2014—2023
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[Abstract] Objective To analyze the clinical distribution characteristics and changing trend of postoperative pneu-
monia (POP), and provide basis for further monitoring and management of POP. Methods Clinical data of POP
patients in the First Affiliated Hospital with Nanjing Medical University from 2014 — 2023 were collected. The inci-
dence of POP, the changing trend of proportion of ventilator-associated pneumonia ( VAP), the occurrence time,
pathogen distribution, and incidence of POP in various departments were analyzed retrospectively. Results From
2014 to 2023, a total of 653 609 patients in the hospital received surgery, with 676 245 times of operations, out of
which 2 934 cases had POP, and the incidence of POP was 0. 43%. The average age of POP patients was (59. 76
16.53) years old, with 68. 58% being male. The incidence of POP decreased from 2. 00% in 2014 to 0. 10% in
2023, and the proportion of VAP increased from 9. 92% in 2014 to 99. 10% in 2023, with statistically significant
differences (all P<C0. 001). POP occurred within 7, 10, and 30 days after surgery accounted for 65. 81%,

78.80% , and 95. 64 %, respectively. The top three departments with the highest incidences were cardiovascular
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surgery (5.277%), neurosurgery (2. 114 %), and thoracic surgery (1.130%). The main pathogen of infection was

Gram-negative bacteria (77. 58%). Conclusion

The incidence of POP shows a downward trend. VAP patients

should be the focus of follow-up improvement work. Departments of cardiovascular surgery, neurosurgery, and tho-

racic surgery are the key departments of POP, and 10 days after surgery should be the critical period of POP.
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Table 1 Basic information of 2 934 POP patients, 2014 — 2023

LA L Nk F B L (20)

AR )

<50 615 20. 96

50~59 573 19.53

60~69 914 31.15

=70 832 28. 36
£

I 2012 68. 58

Z 922 31. 42
TFAFRK

a2 723 24, 64

£33k 2211 75.36
NNIS KU 6 %5 (43

0 577 19. 67

1 1297 44,20

2 1045 35.62
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Table 2 Changing trend of POP incidence and proportion of
VAP, 2014 — 2023

P %’L?R} pPOP EES W‘\'P VAP i Lt

BIRE  HIRER (%) 1% ¢ZP)
2014 4 33 275 665 2.00 66 9.92
2015 4F 38 488 624 1. 62 79 12. 66
2016 4£ 45 320 528 1.17 85 16. 10
2017 4 51 478 236 0. 46 100 42,37
2018 4 63 421 163 0.26 136 83. 44
2019 4¢ 71 918 155 0.22 148 95. 48
2020 4 68 941 149 0.22 139 93.29
2021 4 89 021 161 0.18 158 98. 14
2022 4 98 105 142 0.14 137 96. 48
2023 4 116 278 111 0.10 110 99. 10
it 676 245 2934 0.43 1158 39.47
b 4 396. 50 1 735. 20
P <0. 001 <0. 001
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Table 3 Occurrence of POP in each department, 2014 — 2023

Bz FAROIRE POP FlkE &HEHED
A JIE K i 5 AR B 19 575 1033 5.277
[LEZE /Y 26 067 551 2. 114
Ha S 38 933 440 1.130
2 WA 2734 17 0. 622
J B Hc 36 955 179 0. 484
ZAER 21 806 101 0. 463
B R 4297 18 0.419
AR 101 964 354 0. 347
A AU R 6 571 17 0.259
R 56 034 88 0.157
W RN R 48 215 50 0. 104
HTE e B X 6 463 5 0.077
R 23 018 13 0. 056
5 M e 29 080 16 0. 055
Lo 1L R 31 326 17 0.054
7Rk 36 903 18 0. 049
R 33 926 7 0. 021
FLIR I 39 443 3 0. 008
R A 78 962 2 0. 003
HAb == 33 973 5 0.015
it 676 245 2 934 0. 434
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F£ 4 2014—2023 4E POP JRYL 5% 5 AR5 1

Table 4 Pathogen distribution of POP, 2014 — 2023
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H At 4 25 R 12 0.50
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H &2k 213 8. 86
TG SR 58 2. 41
P R 35 1. 46
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At 2 404 100
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500 n=2 934
400+
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Figure 1 The occurrence time of POP

3 itig

ABEFE R BL 20142023 4EZ B B & POP K
R 0.10%~2.00% , 5 P AMF IR 25 B A
— 5, KB B R POP Kk R 20 8 F %
B AT R 5 I PR X P B SR (fast-track
surgery, FTS) 1 s £/ %, FTS #& " i
FHAZ SN BEBE A Kehlet 42 MY, 3l ok 2 8020 85 22 FHY
I PR 6 458 % FB 3 I 9 It e R A7 s o Ak DA T 5 3 A1
FHEE TR R A 20 FREGE DT o5
FEBG TR BOR . BEE FTS B HET 54
Sk BT HUAL 1) 1 AL B 22 38 22 5 [ N A 2 3 o
R ETS /] DL 4 5 TR (B 3 & i ) A e H %%,
PR S5 0 il D) B B R B L B AROR J5 0T RRE . AS B
FELE B R L 20142023 4E T R % POP f VAP
07 39. 47 %, 5 R B AR SR BRI 45 AR s AR B
ST R POP H VAP L& FA-##, BEEE
FEAR AW R R IR T FTS FALGE <
FR) A R AE T - 45 POP 1Y % i SR AR,
POP #1 VAP i b3 =", 4k VAP 5 Lo W] & B AR
feRbEEIE VAP POP JLF A KA W16 0L F (2023
A 0.90%) , J54E POP Y B 5 0 5 5 ARG
VAP,

POP H Hij & T AR & 8 = R W Kk -
K I H B F AR LR AR [ A [/, A B g & B
POP K Z 43 A 2240 BF  H O I R I 48 P B e ey » H
YOI 2SRRI B SR 3 5 ] N A SEBIF 5 2
R—5, CIEXIMAE SN POP KW &R 5. 277% ,
KT E AL 9. 96 % (1 &5 00 H & F B N R i %
2. 91 Y BIBFFE 45 12, POP & W5 R J Al = 47 1 B
AL S AR 0K FRE A LRI 2, 5 X
S T RE I WU KRB 2 R AE R R I . 1l
Hh &R IR S AR POP R A m iy R . O Ab
BB VR SMIE R AT 51 S il 35 dfe o P08 405 RN R B
PE ST BN » FLIX A 458 475 6 o5 A 918 28 B () ) S22 T
B E > g SR A S )RR R R AR
RN oGP N S g LU N LD B o B N R = P
R R RS S Ak TR I A B0 Ak B A R R e
AT MRS A P AT e 1R W kR SN T IR



« 510 - [ Y I 24 A 2025 4E 4 55 24 555 4 ] Chin ] Infect Control Vol 24 No 4 Apr 2025
T R, AR R D ) O R L R (1D 13121318,

S E o T W ey I SR — TR G0 1 R
VR AR S 51 K R IR LR G I o S SRSk
AR A O P Bl R D) RE AR R BE AR, S BUA
K ST Ml 2l RN L K AR G A WU R T 2
S IR YT
AHFFE L5 5 B . POP 5 J5 A 3 B2 2 4 2 [
W HUOR B 2 PR A X 8D . s 2 PR
2 AT A B 2 S Bl R R A8 v T A TR R 4
R 5 B YA A DG g g AL, DL k3
Tl 2 U7 247 Ay 26 R B8005 AT D T R B AR L R R R
TS s T AR IR T ATLAAR Bk R 28 21 10 5 3 1 L BD
FEH B — 3 s B 2, O 3 AT A JER L B R T ML
2x. HHi POP By & LAFESP W, FLEETEREZ
K sf 18] 1 350 & Wil 46 09 R POP, A WFFE % POP & X
FANERETFARBEAEAR)G 30 d N K I 4 30 d
P H e T A7 9% B 38 B B R IS 5 30 dE s A
UK POP & R S FEF AR G5 o 21 s B 1 18] & A= 11
fifi g6 . ARBFFE BoR 65.81 % POP KAERE 7 d
ML.78.80% KHEETF ARG 10 d N TALAE 4.36% %
ARG 30 dJ5 . E L, POP B 1) 3¢5 s e) f& AR
J5 10 d W ARBFFEABAFTE— & Jry R L B Ry 52 bR
BDLIF A BT v R e 4w A8 oy R AEE B G BEARSS
30 d Py POP., 5 8UA B 5% 14 B0 48 Eb 315 1 0 B A1 .
A SAF B BT HLAE J5 22 T DL R AH 5% B BE U7 TA%
RBUE AER 1) POP $ds .
25 ETR JPOP Ko 2 2 TR ¥, Hoh VAP
R NLAE A JE S HE A Y R OR TR 4 0 B Il
EAMEE A SRR S JE POP Y 8 5006 TEFF
2, FARIE 10 d WRAER POP Y 5 & 7 I R) B .

A Bk R PTAAEH B RS AL B

(& % x k]

[1] Fuyjita T, Sakurai K. Multivariate analysis of risk factors for
postoperative pneumonial J]. Am J Surg, 1995, 169(3). 304 —
307.

[2] Xiang BB, Jiao SL, Si YY, et al. Risk factors for postopera-
tive pneumonia: a case-control study[J]. Front Public Health,
2022, 10: 913897.

[3] Chughtai M, Gwam CU, Mohamed N, et al. The epidemiolo-
gy and risk factors for postoperative pneumonial[J]. J Clin
Med Res, 2017, 9(6): 466 —475.

[4] k8, &ML, Z2HW, %, T AHP- AR ESEWEFRE

Jifi 5 RIS T Al A B AT 5 [0 ], op U e g o e . 2023, 22

[5]

[o]

(7]

[9]

[10]

[11]

[12]

Yao Y, Zha ZH, Li JL, et al. Risk assessment system of
postoperative pneumonia based on AHP and risk matrix[]].
Chinese Journal of Infection Control, 2023, 22(11): 1312 —
1318.

HARL, BRI, AL, 5. B0 XUR O I B 3R A M i 48
PG B PR 28 B B LD ], R e P R A 35, 2020, 19(6)
559 = 563.

Xiao K, Cao BC, Huang FL, et al. Risk factors and pathogen
distribution of hospital-acquired pneumonia in patients with
tetanus[ J]. Chinese Journal of Infection Control, 2020, 19
(6): 559 —563.

kA, R, BRh, G5 SMRHEE T ARG BE B R H iR &
PRI LT ], B e g i A . 2020, 19(12) 2 1070 =
1075.

Luo BH. Xu SX., Chen B. et al. Direct economic loss due to
postoperative healthcare-associated infection in surgical pa-

tients[ J ]. Chinese Journal of Infection Control, 2020, 19

(12): 1070 = 1075.
B EIIL, B, AF. AR R IR 5 AT 1 i 58 XU A

BERI R R LT, b B 547 2k, 2020, 20(3): 271 -
276.

Zhao X, Wang LH, Wei N, et al. Construction of risk assess-
ment model of hospital-acquired pneumonia in elderly patients
[J]. Chinese Journal of Infection and Chemotherapy, 2020, 20
(3): 271 - 276.

EE, R, IMRIA, . BB GAE CRERIE S
/}L,—L- Ju

Wi P % K PCT 55 CRP (W i2 Wi L], ik
2021, 31(6): 891 — 895.

Wang X, Chen SS, Sun YJ, et al. Influencing factors for noso-
comial pneumonia after cervical spinal cord injury and diagnos-
tic value of PCT, CRP[J]. Chinese Journal of Nosocomiology,
2021, 31(6): 891 — 895.

e N RS AIE TAERR. B Bl e 2 Wi ds i G 7
BE2f R, 2001, 81(5): 314 —320.

Ministry of Health of the People’s Republic of China.

)[J. e

Diag-
nostic criteria for nosocomial infections(Proposed) [ J]. Natio-
nal Medical Journal of China, 2001, 81(5): 314 — 320.

rh AT By B A 2 B g S e A i 23 23 5 DU i R Y 2 T AR L Uk
Y. ARSI A WA G AR LT ] b ARl R ek
Yol 2k, 2018, 11(1); 11— 19,

The Fourth Committee of the Hospital Infection Control
Branch of the Chinese Preventive Medicine Association Fo-
cused on the Infection Prevention and Control Group. Expert
consensus on prevention and control of postoperative pneumo-
nia[ J]. Chinese Journal of Clinical Infectious Diseases, 2018,
11(C1): 11 =19,

Metersky ML, Wang Y, Klompas M, et al. Temporal trends
in postoperative and ventilator-associated pneumonia in the
United States[ ] ].
(8): 1247 — 1254,
Wk, AL, B, & T SRR BFE BN RRE S
TSGR RBGPEAG LT ], b G P i R i, 2024, 23(2) .

Infect Control Hosp Epidemiol, 2023, 44



T [ R e ) A A5 2025 4F 4 5 24 B8R 4 1)

Chin ] Infect Control Vol 24 No 4 Apr 2025 .

511 -

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

214 -219.

Yao Y, Zha ZH, Luo GY, et al. Risk assessment on postope-
rative pneumonia in the surgical department of a tertiary com-
prehensive teaching hospital[ J]. Chinese Journal of Infection
Control, 2024, 23(2). 214—-219.

JAFERE, SRR, WA, . RSP LR A M EBANREAR
Jr i g AT s A LT ], o R Y Je 7 2020, 19(5)
451 — 456.

Zhou JX, Jia JX, Zhao XL, et al. Epidemiological investiga-
tion on postoperative pneumonia in a tertiary first-class hospi-
tal[ J]. Chinese Journal of Infection Control, 2020, 19(5):
451 = 456.

P S S N W N i S B N 51 B - N P LR A
(70, e f i 4435, 2017, 16(3): 237 = 239,

Zhou J, Zhang XP, Jiang YH. Postoperative pulmonary infec-
tion in patients undergoing surgical operation at different sur-
gical opportunities[ J]. Chinese Journal of Infection Control,
2017, 16(3): 237 — 239,

Wilmore DW, Kehlet H. Management of patients in fast track
surgery[J]. BMJ, 2001, 322(7284) ; 473 — 476.

Kehlet H, Wilmore DW. Multimodal strategies to improve
surgical outcome[J]. Am J Surg, 2002, 183(6): 630 — 641.
BTy, 5], AR RS, S TP e S H A O A0 IE A A
LA S0 00 52t % 408 0 ik S AR AR S AR R L i ) B AL X R
BRI, b O i S RHIG R 235, 2019, 26(4): 364 -
368.

Yang XM, Ni Z, Ren YY. et al. Influence of applying fast-
track surgery to optimize the process in perioperative period of
cardiac intervention on rehabilitation of patients with radial ar-
tery stenting surgery: a randomized controlled trial[ J]. Chi-
nese Journal of Clinical Thoracic and Cardiovascular Surgery,
2019, 26(4): 364 = 3068.

. EES. BRI POE B A AR TE S AR O SN T
AREHEPREL]. PEBESRE, 2022, 42(9): 2178 -
2180.

Hu W, Guan YZ. Application of perioperative fast track sur-
gery in elderly patients undergoing cardiac surgery[ J]. Chi-
nese Journal of Gerontology, 2022, 42(9). 2178 — 2180.
TREIC, A, PIEERA e, 5. PRHRE S SR B L B A B
Iy G IR I B2 T 8 88 D2 AR YA AR VA YT HE TR B R Py T
(1) PR ZW5 iR 28, 2018, 32(5) : 467 = 470.
Zhang Y], Zhou J, A Htbk, et al. Fast-track surgery in
neoadjuvant chemotherapy combined with laparoscopic D2 ra-
dical gastrectomy for advanced gastric cancer[ J]. Journal of
Chinese Practical Diagnosis and Therapy, 2018, 32(5): 467 —
470.

Le Guen M, Cholley B, Fischler M. New fast-track concepts
in thoracic surgery: anesthetic implications[ J]. Curr Anesthe-
siol Rep, 2016, 6(2): 117 — 124,

KW, L XA, F 2T ARBHE KA E R KA
S 15 LA 3 1 g TR 2 00, o O 2
2018, 17(8): 702 = 707.

Zhu MH, Fang L, Liu YJ. et al. Risk factors for hospital-ac-

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

quired pneumonia and ventilator-associated pneumonia in pa-
tients undergoing emergency surgery[ J]. Chinese Journal of
Infection Control, 2018, 17(8): 702 — 707.

Perren A, Brochard .. Managing the apparent and hidden dif-
ficulties of weaning from mechanical ventilation[ J]. Intensive
Care Med, 2013, 39(11) . 1885 — 1895.

Chughtai M, Gwam CU, Khlopas A, et al. The incidence of
postoperative pneumonia in various surgical subspecialties: a
dual database analysis[]J]. Surg Technol Int, 2017, 30 45—
51.

Wang DS, Huang XF, Wang HF, et al. Risk factors for post-
operative pneumonia after cardiac surgery: a prediction model
[J7. ] Thorac Dis. 2021, 13(4); 2351 - 2362.

Tanner TG, Colvin MO. Pulmonary complications of cardiac
surgery[J]. Lung, 2020, 198(6): 889 — 896.

BICHE . 2, KA, F JTMTFAREE T RGN R WG
BRI B 25 2019, 18(4): 300 = 304,
Luo W], Li LL, Zhang YH., et al. Risk factors for postopera-
tive pneumonia in patients undergoing craniotomy[J]. Chinese
Journal of Infection Control, 2019, 18(4) . 300 — 304.

VRgE, BRELE . IME, 55 BShRET ARG B2 B 3545 1Pk il 48 & 1
HRE I heER G A, 2012, 22(1): 64— 66,
Xu B, Chen HY, Sun Y, et al. Risk factors of hospital-ac-
quired pneumonia after thoracic surgery[ J]. Chinese Journal of
Nosocomiology. 2012, 22(1): 64 — 66.

NG LR, R, L 20106 44 E BE B I TR
Jo R GE g B AR R A )] R RS A AR, 2018,
17(8): 653 = 659.

Wen XM, Ren N, Wu AH, et al. Prevalence rates of postope-
rative lower respiratory tract infection of national healthcare-
associated surveillance network in 2016[J]. Chinese Journal of
Infection Control, 2018, 17(8): 653 — 659.

Simonsen DF, Sggaard M, Bozi I, et al. Risk factors for post-
operative pneumonia after lung cancer surgery and impact of
pneumonia on survival[ J]. Respir Med, 2015, 109(10); 1340 —
1346.

Hiramatsu T, Sugiyama M, Kuwabara S, et al. Effectiveness
of an outpatient preoperative care bundle in preventing postope-
rative pneumonia among esophageal cancer patients[]J]. Am ]
Infect Control, 2014, 42(4) . 385 — 388.

Chen P, A YJ, Hu ZQ, et al. Risk factors and bacterial spec-
trum for pneumonia after abdominal surgery in elderly Chinese

patients[ J]. Arch Gerontol Geriatr, 2014, 59(1): 186 — 189.

R 3T - 30 B

AT AR E0H, 22 5 4. 20142023 4E TR 5 ifi 4 i IR 2 A7
R B AR F LT ], o I e 4 ] A% 35, 2025, 24 (4) 1506 = 511,
DOI:10. 12138/j. issn. 1671 — 9638, 20255457.

Cite this article as: GUO Yan, LI Zhanjie. Clinical distribution

characteristics and changing trend of postoperative pneumonia,
2014 —2023[J]. Chin J Infect Control, 2025, 24(4): 506 — 511.
DOI: 10. 12138/j. issn. 1671 — 9638. 20255457.



