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[ Abstract] Objective To investigate the performance of using lung dynamic compliance (Cdyn) and airway
resistance (RAW) levels to predict lung infection in elderly esophageal cancer patients who have undergone radiotherapy.
Methods A total of 298 elderly esophageal cancer patients who received radiotherapy at Shanxi Fenyang Hospital
between October 2017 and July 2022 were retrospectively enrolled and their clinical data were collected. The patients were
divided into an infection group (124 cases) and a non-infection group (174 cases) according to their status of lung
infection. Then, in the infection group, CURB-65 score was used to assess the severity of the patients' lung infection and
the patients were further divided into subgroups accordingly, with 36 cases in the mild infection subgroup, 58 cases in the
moderate infection subgroup, and 30 cases in the severe infection subgroup. The levels of Cdyn, RAW, and infection
indicators, including serum procalcitonin (PCT), interleukin-6 (IL-6), and angiotensin Il (Ang II), were measured in
both groups of patients and the differences in the findings were compared between the infection and the non-infection
groups and among patients with infection of varying degrees of severity. The correlation between Cdyn and RAW and the
levels of PCT, IL-6, and Ang Il was analyzed. Receiver operating characteristic (ROC) curve was used to evaluate the
performance of predicting infection with Cdyn and RAW. Results The Cdyn level of patients in the infection group was
lower than that of patients in the non-infection group, while the RAW level of the infection group was higher than that of
the non-infection group (P<0.05). Among the infection subgroup, the level of Cdyn of the mild infection subgroup was
higher than those of the moderate and severe infection subgroups, while the levels of RAW, PCT, IL-6, and Ang Il of the
mild infection subgroup were lower than those of the moderate severe subgroups. The level of Cdyn of the moderate

infection subgroup was higher than that of the severe infection subgroup, while the RAW, PCT, IL-6, and Ang II levels of
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the moderate infection subgroup were lower than those of the severe infection subgroup, with all difference being
statistically significant (P<0.05). The Cdyn level of patients with lung infection was negatively correlated with PCT, IL-6,
and Ang II levels and the severity of infection (r=—0.501, —0.430, —0.367, and —0.484, respectively, P<0.05), while RAW
was positively correlated with PCT, IL-6, and Ang Il levels and the severity of infection (r=0.483, 0.395, 0.374, and 0.423,
respectively, P<0.05). The area under the curve (AUC) of Cdyn and RAW for predicting lung infection in elderly patients
with esophageal cancer after radiotherapy were 0.898 (95% confidence interval [CI]: 0.857-0.930) and 0.823 (95% CIL:
0.775-0.865), respectively, and the AUC of combined evaluation of Cdyn and RAW was 0.959 (95% CI: 0.930-0.979),
which suggested that the predictive performance of combined evaluation was better than evaluation with Cdyn or RAW
alone. Conclusion When elderly esophageal cancer patients develop lung infection after radiotherapy, their Cdyn level
is decreased, while the levels of RAW, PCT, IL-6, and Ang Il are increased. In addition, the levels of Cdyn and RAW are
correlated with the PCT, IL-6, and Ang I levels. The combined use of Cdyn and RAW shows good performance for
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predicting lung infection in patients.
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Table 1 Comparison of general data between the two groups of patients

Non-infection Infection

Indicator group group t/x P
(n=174) (n=124)

(Male/female)/case 107/67 82/42  0.670 0.413

Agelyr, X+ 69.21£5.21  68.94+5.07 0.446 0.656

Body mass index/(kg/m’), X+ s 22.8542.76  22.73#3.01 0356 0.722

Pathological staging/case (%) 1.923 0.382
Ma 43 (24.71) 30 (24.19)
I'b 58 (33.33) 33 (26.61)
I 73 (41.95) 61 (49.19)

Complication/case (%)

Hypertension 55(31.61) 30 (24.19) 1.953 0.162
Diabetes mellitus 34 (19.54) 36 (29.03) 3.630 0.057
Cardiovascular disease 31(17.82) 18 (14.52) 0.574 0.449

x2 BPASRBLABRECIN RAWKTELLE (2+s)
Table2 Comparison of Cdyn and RAW levels between the two groups

of patients (¥+s)

Group n  Cdyn/(mL/cmH,0) RAW/(cmH,O/[L-S])

Non-infection 174 40.61+9.35 16.01+3.50

Infection 124 25.80+5.53" 20.70+3.58"
Mild infection 36 33.27+4.04 16.58+1.45
Moderate infection 58 25.15+3.44" 21.10+1.78°
Severe infection 30 19.48+2.84>° 24.87+2.46>°

Cdyn: lung dynamic compliance; RAW: airway resistance. * P<0.05, vs.
the non-infection group; " P<0.05, vs. the mild infection subgroup; ¢ P<0.05,

vs. the moderate infection subgroup.

(P<0.05); JBYLLH P, PCT, IL-6F1Ang 11 K- Ho#%: 405
W < B (P<0.05), W LK EF i’ﬁﬁéﬁfr%i
(P<0.05), W.#3,
2.4 RBULBECIdyn .RAWSPCT.IL-6.Ang 11 \BERTEE
LiEPS k3

TG BB Cdyn/K F5PCT. IL-6. Ang 1T | JERGLFE
JE A (P<0.05), RAWSPCT, IL-6, Ang I | EEYLFE
JEIEAH I (P<0.05) . L34,

F3 BPAESRBLHEBREPCT.IL-6FAng TKFLLE (xxs)
Table 3 Comparison of PCT, IL-6, and Ang Il levels between the two groups of patients (¥ 5)

Group n PCT/(ng/mL) IL-6/(ng/mL) Ang I /(pg/mL)

Non-infection 174 597+1.18 7.19+1.12 50.38+11.43

Infection 124 17.60+6.60° 19.1745.14° 67.21+12.15"
Mild infection 36 10.21+2.05 15.4242.32 58.01+10.00
Moderate infection 58 17.50+2.06" 18.61+4.19" 67.08+8.92°
Severe infection 30 26.67+4.27" 24.75+4.57"¢ 78.50+10.58™

PCT: procalcitonin; IL-6: interleukin-6; Ang Il : angiotensin Il . * P<0.05, vs. the non-infection group; ® P<0.05, vs. the mild infection subgroup; “ P<0.05, vs.

the moderate infection subgroup.
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£4 BPLHABEECIyn . RAWSPCT. IL-6.Ang I B2 EHEE Y
Table4 Correlation of Cdyn and RAW levels of the infection group with PCT, IL-6, and Ang Il levels and infection severity

Item PCT IL-6 Ang Il Infection severity
Cdyn r -0.501 -0.430 -0.367 -0.484

P <0.001 <0.001 <0.001 <0.001
RAW r 0.483 0.395 0.374 0.423

P <0.001 <0.001 <0.001 <0.001

Cdyn: lung dynamic compliance; RAW: airway resistance; PCT: procalcitonin; IL-6: interleukin-6; Ang Il : angiotensin 1T .

2.5 CdynfIRAWITfE 2 F REREBE ST B0 %R

HIRLRE

ROCHIZE 7R, Cdyn, RAW, Cdyn+RAWTE T f5 %

RO 5 R AR R S AR B ) R £k T T AR
(area under the curve, AUC)43512450.898. 0.823. 0.959, Bk
BN BE R T IR, WS K,

&5 CdynfIRAWITREZ FRERBE T ERTMEBERNROCH &I
Table5 ROC curve indicators of Cdyn and RAW for predicting lung infection in elderly patients after radiotherapy for esophageal cancer

Indicator AUC Standard error 95% CI Cut-off value Sensitivity/% Specificity/%
Cdyn 0.898 0.0174 0.857 - 0.930 33.36 mL/cmH,0 89.52 75.29
RAW 0.823 0.024 0.775 - 0.865 17.78 cmH,0/(L-S) 77.42 72.99
Combined evaluation 0.959 0.010 0.930 - 0.979 - 93.55 73.56

AUC: area under curve; 95% CI: 95% confidence interval; Cdyn: lung dynamic compliance; RAW: airway resistance.
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Fig1 ROC curves of Cdyn and RAW for predicting lung infection in

elderly patients after radiotherapy for esophageal cancer
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