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[ Abstract ] Background and objective Postoperative pulmonary complications (PPCs), especially post-
operative pneumonia (POP), directly affect the rapid recovery of lung cancer patients after surgery. Peak expiratory
flow (PEF) can reflect airway patency and cough efficiency. Moreover, cough impairment may lead to accumulation of
pulmonary secretions which can increase the risk of PPCs. The aim of this study is to investigate the effect of preopera-
tive PEF on PPCs in patients with lung cancer. Methods Retrospective research was conducted on 433 lung cancer
patients who underwent lobectomy at the West China Hospital of Sichuan University from January 2014 to December
2015. The associations between preoperative PEF and PPCs were analyzed based on patients’ basic characteristics and
clinical data in hospital. Results Preoperative PEF value in PPCs group (280.93+88.99) L/min was significantly lower
than that in non-PPCs group (358.38£93.69) L/min (P<0.001). According to the binary logistics regression analysis,
PEF and operative time were independent risk factors for PPCs. Further, ROC curve showed that PEF=320 L/min was
the cut-off value for predicting the occurrence of PPCs (AUC=0.706, 95%CI: 0.661-0.749). The incidence of PPCs in
PEF<320 L/min group (26.6%) was significantly higher than that in PEF>320 L/min group (9.4%)(P<0.001). Con-
clusion Preoperative PEF and PPCs are correlated, and PEF may be used as a predictor of PPCs.

[ Keywords ] Peak expiratory flow; Postoperative pulmonary complications; Lung neoplasms; Pulmonary sur-
gical srocedures
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br, W—FH SR 25 (forced expiratory volume in
one second, FEV, ) /A & DAERf F0I s 346 AR S5 Ml o &
ﬁﬂ’ﬂﬁﬁgmo PSR M ( peak expiratory flow, PEF ) &
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MR & ZMEE (enhanced recovery after surgery, ERAS ) 7E
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HE, R AP, Hod It e (PPCs) 4175, TG
JEARE (Non-PPCs ) 413580, AJE AMN T b Ho
I3 ( Union for International Cancer Control, UICC ) o]
CERERR) Ml > AR e, R I RAFAE DL 1.
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intravenous analgesia, PCIA ) AR TR, B AEN
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L.S G207k W HISPSS 23.058 i3 itk AT o0 i o IE
SO TR BRI B R ME 2 (Mean£SD ) IR, [
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ST R =48 2 Logisticlal I, Ge 46 30 35 SR UL A6
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Mr B E AR IEPPCsH] (64.95£8.91) B B EH T
Non-PPCs# (60.70+9.27 ) % ( P<0.001) ; ARFjPEF
{E7EPPCZH (280.93+88.99 ) L/min it # /X T Non-PPCs
4 (358.38493.69 ) L/min ( P<0.001) ; PPCs#lH#
TEWZ M (57.3% vs 38.8%, P=0.003 ) . & I8 FH 28
PEMTH ( chronic obstructive pulmonary disease, COPD )
(132.0% vs 13.1%, P<0.001 ) . JFRHLA] (42.7% vs 24.3%,
P=0.001) IR % & T Non-PPCsZH (K1) . MALHEH
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S B g 2 S

2.2 ARJFPPCsfa [ K K 431 K Logisticit 47 2 K &K [1] 14
Irhr, G5RER: PEF ( OR=0.989, 95%CI: 0.985-0.993,
P<0.001 ) FIF-ARME (OR=1.016, 95%CI: 1.010-1.023,
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P<0.001 ) JEPPCsHyMT fEf A2 (%2)

2.3 RETPEF{H B PPCs & A ¥ B i FIROCHH £ 4
HrPEFXJ PPCs 1) Wil A {EL, 45 B /RPEFT I PPCs k&
A R R AR B A 4320 L/min, fUJE70.67%, Ff 5
59.22%, W4 T m Y (area under the ROC curve, AUC )

S0.706, 95%CI: 0.661-0.749 ( E1) .

2.4 PEFBH b T W41 H G KRR HAS DARHTPER
{5320 L/min g [ {H, 1994 i £ 4 RRPEF<320 L/
min, 234f|PEF>320 L/min. ¥t % B30 35 & 5 &
H R AEPEF<320 L/min2f (26.6% ) {2 & TPEF>320
L/minf] (9.4% ) (P<0.001) . RJFHARMHIKEL.

{E B 2 2 AR S5 43 b% H ZEPEF<320 L/minZf [ (4.94+
3.31) d, (8,957.76£3,682.63) ¥, (7.32+4.35) d] ¥ B &= T

= 1 MARHEIRKFFE
Tab 1 The characteristics of the patients

PEF>320 L/minZH [(4.19+2.76) d, (7,866.45+2,776.82) ¥,
(6.30+2.87) d] ( P=0.012, P=0.005, P=0.002 ) ($3) .

3 W

Jiti g KB A Il I 0 2 R e R R AR Y 32
BIRER, BRI A S5 il 5 A e Rk il i 52 g I
fiho UL, RS SNE AR A AR AL SE — 2, Wl
SR T B A I B DR 26 B v A RS BT H R
A5 iR ARE A Ge— 1 BRI, 28016 RIS
T AHEBRARUER 225 . R 22 3] L I R[] 81 1 Ak 2
FEAFE, TESHTTPPCSIERS: R i 22 0k, (HI
fHs . COPD., #Z=MIMishgeRk AR AR Z W5 rh A AT

Characteristics PPCs group (n=75) Non-PPCs group (n=358) P
Age (Mean=SD, yr) 64.95+8.91 60.70+9.27 <0.001
BMI (Mean=*SD, kg/m?) 23.19%+3.25 23.46%2.92 0.484
PEF (Mean=SD, L/min) 280.93+88.99 358.38+93.69 <0.001
Gender 0.058
Male 51 (68.0%) 201 (56.1%)
Female 24 (32.0%) 157 (43.9%)
Smoking status 0.003
Current/ever 43 (57.3%) 139 (38.8%)
Never 32 (42.7%) 219 (61.2%)
Comorbidities
Diabetes 9 (12.0%) 34 (9.5%) 0.510
Hypertension 22 (29.3%) 94 (26.3%) 0.584
COPD 24 (32.0%) 47 (13.1%) <0.001
Surgical approach 0.001
Open 32 (42.7%) 87 (24.3%)
VATS 43 (57.3%) 271 (75.7%)
Histology 0.289
Adenocarcinoma 36 (48.0%) 188 (52.5%)
Squamous carcinoma 27 (36.0%) 129 (36.0%)
Other 12 (16.0%) 41 (11.5%)
TNM stage 0.428
Stagel 39 (52.0%) 205 (57.3%)
Stagell 24 (32.0%) 102 (28.5%)
Stage llI+1V 12 (16.0%) 51 (14.2%)

PEF: peak expiratory flow; COPD: chronic obstructive pulmonary disease; VATS: video-assisted thoracic surgery; PPC: postoperative pulmonary
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Tab 2 The Logistic analysis of risk factors for postoperative pulmonary complications

Variables OR 95% confidence interval P
Lower bound Upper bound

Age 1.035 0.998 1.074 0.063
Gender 2.286 0.857 6.097 0.099
PEF 0.989 0.985 0.993 <0.001
Smoking 1.526 0.641 3.637 0.340
COPD 1.618 0.819 3.197 0.166
Surgical approach 1.818 0.978 3.378 0.059
Operation time 1.016 1.010 1.023 <0.001

AR DS R R 28 T v i oy RGN 2 Al £ AR i
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LSIRERI 42 s @QUE-SCUE B ; GMise )i
45 Py 1 {4 M IE AR SRR o K IR S T BRI 23
WA RO 3, RN A Bl T DD BR AR M AR
FRWRAHE o Bl M Js 2 040 B, il s S8 3 1) T RO
LRE AW, X il h B (9 2R AT AR T, 4R T )

B 1 PRSI RIE TN AR S A AR H & JEATROCHE 2%
Fig 1 ROC curve of postoperative pulmonary complications predicted

by peak expiratory flow
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Tab 3 The characteristics of two groups of patients who are demarcated by PEF cut-off value

* 607 ¢

Characteristics PEF<320 L/min (n=199) PEF>320 L/min (n=234) Pvalue

Age (yr) 63.4218.64 59.75%9.59 <0.001

BMI (kg/m?) 23.27£3.25 23.46+2.92 0.364

PEF (L/min) 257.19+48.01 419.62£80.31 <0.001

Gender <0.001
Male 79 (39.7%) 173 (73.9%)

Female 120 (60.3%) 61 (26.1%)

Comorbidities
Diabetes 23 (11.6%) 20 (8.5%) 0.296
Hypertension 58 (29.1%) 58 (24.8%) 0.307
COPD 44 (22.1%) 27 (11.5%) 0.003

Smoking status
Current/ever 68 (34.2%) 114 (48.7%) 0.002
Never 131 (65.8%) 120 (51.3%)

Surgical approach 0.173
Open 61 (30.7%) 58 (24.8%)

VATS 138 (69.3%) 176 (75.2%)

PPCs rate 53 (26.6%) 22 (9.4%) <0.001
Pulmonary infection 43 (21.6%) 15(6.4%) <0.001
Atelectasis 16 (8.0%) 7 (3.0%) 0.020
Air leak>7 d 12 (6.0%) 9 (3.8%) 0.292
Pneumothorax 6(3.0%) 6 (2.6%) 0.776
Subcutaneous emphysema 6 (3.0%) 5(2.1%) 0.614
Pleural effusion 3(1.5%) 3(1.3%) 1.000
Bronchospasm 4 (2.0%) 1 (0.4%) 0.185
Respiratory failure or ADRS 1(0.5%) 0 (0.0%) 0.460
Bronchopleural fistula 0(0.0%) 1(0.0%) 1.000

Operation time (Mean=£SD, min) 123.22+47.19 119.97+47.30 0.507

Amount of blood loss (MeanZSD, mL) 86.43146.52 92.89+42.17 0.131

Antibiotic use time (Mean=*SD, d) 4.94+3.31 4.19+2.76 0.012

Postoperative hospital stay (Mean=*SD, d) 7.32+4.35 6.30£2.87 0.005

Drug cost (Mean%SD, ¥) 8,952.761£3,682.63 7,866.451+2,776.82 0.001

Total cost (Mean=SD, ¥) 48,602.81%12,080.50 47,502.02+10,675.60 0.315

BMI: body mass index; ADRS: acute respiratory distress syndrome.
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PLBE S 43 S0 83 v gl s, JRATTT
VLE $IPEF<320 L/mindl fili #8 I & i & 5 % B Wik /&5
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