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Abstract: [Objective] To identify the characteristic exhaled volatile organic compounds (VOCs) associated with
postoperative pulmonary complications (PPCs) in patients after abdominal surgery. [Methods] This study prospectively

enrolled 76 patients with tracheal intubation who were transferred to intensive care unit (ICU) after abdominal surgery at
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Peking University People’s Hospital between December 10, 2022 and June 30, 2023. The patients’ basic information was
collected during their perioperative period, and their exhaled VOCs were collected within 24 hours after their admission to
the ICU, and then analyzed by gas chromatography and mass spectrometry (GC—MS). According to whether PPCs occurred
24 hours after surgery, the patients were divided into PPCs group (n=44) and non—-PPCs group (n=32) , and the
differences of VOCs were compared between the two groups. Lasso regression analysis was used to screen the valuable
variables of VOCs, and Logistics regression analysis to determine the characteristic VOCs associated with the occurrence
of PPCs.[Results] Among the 76 patients, 44 had PPCs and 32 had no PPCs. Lasso regression analysis screened 4 PPCs—
related compounds from exhaled VOCs of two groups for further analysis and Logistics regression analysis showed that the
increase of 1-Hexadecanol content in exhaled breath was significantly correlated with the occurrence of PPCs (OR:
1.000, P=0.002).[Conclusion] This study indicated that the increased content of 1-Hexadecanol in patients’ exhaled
breath after abdominal surgery may be associated with the occurrence of PPCs.

Key words: intensive care unit; tracheal intubation; pulmonary complications; exhaled breath analysis; volatile

organic compounds
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Fig.1 Flow chart of the experiment
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A: Tedlar sampling bag; B: Thermal desorption tube; C: Use the sampling pump to transfer the gas from the Tedlar sampling bag to the thermal
desorption tube.
2 Tedlar SREEZE BB B ARG M E RN EERER

Fig. 2 Tedlar sampling bag, thermal desorption tube and thermal desorption tube instant enrichment diagram

PR R A S W7 e M A Ab B i e PR 2
FIH A 3l TG e e BURN 6 5 2R 48 ) NIST i J4¢ It
BRI, K GCMS solution A E47 5048 73

(x100 000)

Separate groups to he
tested by hesting

@ & R e, =
A

B, 8 IR BRAT A R A S P R IE B 1
GBI ETE i

Chromatographic
column

Focused sample The sample is desarbed

sample

enters Condensation Heating

after recoil

T
2.5

(1, o)
4.0
3.0
2.0
1.0 A
A N o TV S i (R b s e N S o L R S L e R . S R R S IR C
5.0 5 10.0 12.5 15.0 175 20.0 22.5 25.0

275

A: Thermal desorption gas chromatography—mass spectrometry; B: Schematic diagram of thermal desorption; C: Total ion flow diagram of human

exhaled air.
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Fig.3 TD-GC-MS equipment and process for detecting volatile organic compounds in exhaled air
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A partial likelihood deviation (binomial deviation) curve with
respect to log(\) is plotted by verifying the best parameter N in the
Lasso model, and a vertical dashed line is plotted based on 1 standard

error criterion
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Fig.4 Ten-fold cross—validation graph for Lasso

regression analysis
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Table 1 Multi—factor Logistic regression analysis

Variables b S, Wald y* P OR OR 95% CI
Constant term 0.384 0.675 0.323 0.570 / /

Nonanal 0.000014  0.000 015 0.821 0365  0.999986 (0.999 957, 1.000 016)
2,3,6-Trimethyldecane 0.000 004  0.000 020 0.135 0714 0.999996 (0.999 978, 1.000 016)
3-Ethyl-3-methylheptane  0.000027  0.000 010 1.818 0.178  0.999933 (0.999 933, 1.000 012)
1-Hexadecanol 0.000261  0.000 083 9.780 0.002% 100010  (1.000 097, 1.000 424)

*P<0.05; OR: odds ratio; CI: confidence interval.
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The vertical coordinate is the parameter size of different variables,
the upper horizontal coordinate represents the number of variables
entering the model, the lower horizontal coordinate is log N, and the left
side of each curve has an ordered number, representing a different
variable.
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Fig. 5 Lasso regression analysis of the path map
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