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Comparison of algorithm-derived cardiorespiratory fitness (CRF) and
6 minutes walking distance (6MWD ) in predicting postoperative
pulmonary complications (PPCs) in patients undergoing
major upper abdominal surgery
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[ Abstract] Objectives To compare the predicting performance on postoperative pulmonary
complications (PPCs) between 6-minute walking distance (6MWD) and algorithm-derived
cardiorespiratory fitness (CRF) in patients undergoing major upper abdominal surgery. Methods
Patients scheduled for major upper abdominal surgery from Aug 2018 to Jul 2019 were consecutively

enrolled. 6BMWD was performed and clinical characteristics were recorded before surgery. CRF was
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estimated using a formula consisting of 6MWD, age, body weight, and resting heart rate. The occurrence of
PPCs after surgery was recorded.Patents were divided into PPCs group and non-PPCs group according to
whether clinically significant PPCs occurred. The independent risk factors of PPCs were analyzed using
multiple Logistic regression. The sensitivity, specificity and cut-off point of 6MWD and algorithm-derived
CRF to predict PPCs were analyzed. Area under receiver operating characteristic curve (AUC) between
6MWD and algorithm-derived CRF was compared using Z test. Results One hundred and sixty one
patients undergoing major upper abdominal surgery were enrolled. PPCs occurred in 35 patients (21.7% ).
6MWD in PPCs patients was (346.7+109.0) m, which was significantly lower than that in non-PPCs
patients of (439.9+68.3) m (P<C0.001). CRF in PPCs group was (8.0+1.3) MET, which was
significantly lower than that in non-PPCs group of (10.1+1.2) MET (P<C0.001). Multivariate logistic
regression analysis showed that 6MWD), age, resting heart rate and body mass index (BMI) were
independent risk factors for PPCs. 6MWD=<.389 m was cut-off point for predicting PPCs with sensitivity of
68.6% and specificity of 81.0%.CRF<.9.27 MET was cut-off point for predicting PPCs with sensitivity of
91.4% and specificity of 76.2%.The AUC of CRF to predict PPCs was significantly bigger than that of
6MWD (Z=2.624, P=0.009). Algorithm-derived CRF is better than 6MWD alone in

predicting PPCs in patients undergoing major upper abdominal surgery. Algorithm-derived CRF is an

Conclusion

effective tool to screen patients with high risk for PPCs after major upper abdominal surgery.
[Key words] 6-minute walking distance (6MWD) ;

pulmonary complications (PPCs) ;

cardiopulmonary fitness (CRF) ;  postoperative
prediction
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Tab 1

The characteristics of the patients in the two groups

[T+ s,M(IQR)]

Age (y) 73.0 (68.0—80.0)
Gender (male/female) 19/16
Weight (kg) 64.3+12.1
BMI (kg/m?) 24.4%3.6
Smoking status
Current 27 (77.1)
Never/ever 8 (22.9)
Comorbidities [2( %) ]
Hypertension 23 (65.7)
Diabetes 8(22.9)
Thyroid disease 3(8.6)
Cancer 31 (88.6)
Pulmonary disease 6(17.1)
Allergies 8 (22.9)
Respiration rate (bpm) 17.0 (13.0—19.0)
Systolic BP (mmHg) 129.7+13.3
Diastolic BP (mmHg) 73.2+8.2

74.0 (67.0—83.0)
91.4 (88.8—95.3)
271.0 (182.0-350.0)

Resting heart rate (bpm)
FEV,/FVC (%)
Surgery duration (min)

Surgical technique [7( %) ]

Open abdominal 23 (65.7)
Laparoscopic 12 (34.3)
Surgery type [2(%) ]

Pancreatic 14 (40.0)
Hepatectomy 0(0)
Gastrectomy 13 (37.2)
Splenectomy 2(5.7)
Transverse colectomy 6 (17.1)

Blood loss (mL.)
Fluid infusion (mL)
Blood transfusion (mL)

Urine (mL)

300 (150-500)
2600 (2 100—3 500)
42.9+150.1

700 (450—800)

63.0 (54.0-70.3) <20.001
84/42 0.098
62.1%10.7 0.303
22.5+3.2 0.004
0.111

79 (62.7)

47 (37.3)
52 (41.9) 0.010
19 (15.3) 0.276
5 (4.0) 0.268
105 (84.7) 0.449
10 (8.1) 0.107
10 (8.1) 0.013
16.0 (15.0-18.3) 0.806
124.9+ 14.9 0.081
74.5+9.5 0.458
70.0 (65.0-76.3) 0.030
87.1 (82.0-93.5) 0.038
211.5 (177.8-282.5) 0.053
0.990

82 (65.1)

44 (34.9)
24 (19.1) 0.010
11 (8.7) 0.070
76 (60.3) 0.015
3(2.4) 0.315
12 (9.5) 0.206
200 (150—300) 0.023
2600 (2 100—3 100) 0.105
44.8+209.1 0.958
500 (300—800) 0.096

PPCs: Postoperative pulmonary complications ; BMI: Body mass index; 6 MWD : 6 minute walk distance ; CRF : Cardiorespiratory fitness; MET :

Metabolic equivalent of task; FEV,: Forced expiratory volume in the first second of expiration; FVC:Forced vital capacity.

0.669~0.873) . CRF Tl PPCs 11 5 1% s F 5 Hy
9.27 MET, BUBBE 1 91.4% 5 57 R 76.2% , AUC
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KT MWD AUC(Z=2.624,P=0.009,K 2)
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Tab 2 BORG scale before and after 6 MWD

[n(%)]

Nothing 142 (88.2) 59 (36.6) 130 (80.7)
Very very slight 13 (8.1) 32 (19.9) 18 (11.2)
Very slight 3(1.9) 29 (18.0) 6(3.7)
Slight 3(1.9) 35 (21.7) 6(3.7)
Moderate 0(0) 5(3.1) 1(0.6)
Somewhat severe 0(0) 1(0.6) 0(0)
Severe 0 (0) 0 (0) 0 (0)
Very severe 0(0) 0(0) 0(0)
Very very severe 0 (0) 0 (0) 0 (0)

79 (49.1) 141 (87.6)
28 (17.4) 16 (9.9)
32(19.9) 2(1.2)
16 (9.9) 2(1.2)
5(3.1) 0 (0)
1(0.6) 0 (0)
0 (0) 0 (0)
0 (0) 0 (0)
0 (0) 0 (0)

57 (35.4)
47 (29.2)
35 (21.7)

18 (11.2)
3(1.9)
1(0.6)
0 (0)

0 (0)

0 (0)

130 (80.7)
20 (12.4)
6(3.7)
4(2.5)
1(0.6)
0(0)

0 (0)
0(0)

0 (0)

74 (46.0)
34 (21.1)
33 (20.5)
17 (10.6)
3(1.9)
0 (0)
0 (0)
0 (0)
0 (0)

700

600

W
(=3
S

6MWD (m)
N
(=]
(=]

[9%)
(=3
S

. R=0.593, P=0.000

:1 6 8 1‘0 12 14
CRF (MET)
6MWD: 6 minute walk distance; CRF: Cardiorespiratory fitness;
MET : Metabolic equivalent of task.
1 6MWD 71 CRF fi#8 % 4

Fig1 Correlation between 6MWD and CRF

1.0 .

0.8 + r

r
N
206+
2
G [
2 04
wn VI
—6MWD
CRF
0.2 -J —
J

0 OI.2 014 0.I6 0;8 l.IO
1-Specificity
6MWD: 6 minute walk distance; CRF: Cardiorespiratory fitness;
MET : Metabolic equivalent of task.
2 6MWD #1 CRF Fiit] PPCs # ROC
Fig2 ROC of PPCs predicted by 6MWD and CRF

*&3 PPCsEMEZEMEEZE Logistic Bl |3 & R
Tab 3 Risk factors for PPCs using multiple Logistic

regression analysis

Age 1.216 1.102—-1.341 <<0.001
Gender 4.052 0.823-19.956 0.085
BMI 1.506 1.204-1.885 <<0.001
Smoking 1.594 0.311-8.154 0.576
Hypertension 0.768  0.184-3.205 0.717
Pulmonary disease 0.303  0.033-2.776 0.291
RHR 1.093 1.033-1.156 0.002
FEV,/FVC 0.978 0.921-1.039 0.470
Surgery duration 1.006  0.998-1.013 0.155
Surgical (open/laparoscopic) ~ 0.391  0.096—1.592 0.190
blood loss 1.001 0.999-1.002 0.305
Surgery type 1.147 0.910-2.207 0.123
6MWD 0.988 0.979-0.997 0.008

BMI: Body mass index; FEV,: Forced expiratory volume in the first
second of expiration; FVC: Forced vital capacity; 6MWD: 6 minute
walk distance ; RHR : Resting heart rate.
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