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FEV1) /F J1 i i 4 (forced vital capacity, FVC) B G . &5 ML FEVI/FVC, FEF50%. FEF75%.
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GBI ERY AUC>0.90, &M EETR; RIS Pearson 28 M1 SETE BT 45 5 s, W /NS 381 %
# FEV1/FVC 5 nICAP, nICVP Z 8] LA &1 (r= 0.096, 0.076, P=0.098. 0.189), 5 FEF50%. FEF75%.
FEF%25 ~ 75% Z R R IEAKE(P<0.05), 858 RIS CT BUIL(E 5 /NGBS AR AR SCHE iR 30 i /NS
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Correlation between Energy Spectrum CT lodine-based Values
and FEV1/FVC in Early-stage Small
Airway Damage of the Lung

GAO Xiang, YANG Cheng
(Department of Radiology, Nanjing Mingji Hospital, Nanjing Jiangsu 210019, China)

[Abstract] Objective To investigate the relationship between spectral computed tomography (CT) iodine—
based values and pulmonary ventilation function parameters in patients with early—stage pulmonary small airway
dysfunction. Methods A retrospective analysis was conducted on the clinical data of 152 patients with early—stage
pulmonary small airway dysfunction admitted to Nanjing Mingji Hospital from August 2021 to December 2024,
designated as the observation group. Additionally, 152 cases of clinical data from healthy individuals who underwent
physical examination at the hospital during the same period were collected as the control group. All subjects had
complete data including spectral CT imaging data, pulmonary function test data, and general information. Spectral
CT parameters and pulmonary function parameters between the two groups were compared. The value of spectral CT

iodine—based values in screening for early—stage pulmonary small airway dysfunction was analyzed, and the
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correlation between spectral CT iodine—based values and forced expiratory volume in one second (FEV1)/forced vital
capacity ( FVC) in patients with pulmonary small airway dysfunction was examined. Results FEV1/FVC,
FEF50%, FEF75%, and FEF25% ~ 75% in the observation group were significantly lower than those in the control
group (P < 0.05). Normalized iodine concentration in arterial phase (nICAP) and normalized iodine concentration in
venous phase (nICVP) values on spectral CT in the observation group were significantly lower than those in the
control group (P < 0.05). Logistic regression analysis revealed that increases in FEV1/FVC, FEF50%, FEF75%,
FEF25% ~75%, nlCAP, and nlCVP were all protective factors against early—stage pulmonary small airway
dysfunction (OR <1, P<0.05). ROC curve analysis demonstrated that the area under the curve (AUC) for spectral
CT nICAP and nICVP values and FEV1/FVC, FEF50%, FEF75%, FEF25% ~75% in screening for early—stage
pulmonary small airway dysfunction were all greater than 0.50, with combined screening achieving an AUC greater
than 0.90, indicating high screening value. Bivariate Pearson linear correlation analysis showed no correlation
between FEV1/FVC and nICAP and nICVP in patients with early—stage pulmonary small airway dysfunction (r =
0.096, 0.076; P = 0.098, 0.189), while positive correlations were found with FEF50%, FEF75%, and
FEF25% ~ 75% ( P < 0.05) . Conclusion

airway dysfunction; however, no correlation exists between spectral CT iodine—based values and FEV1/FVC in

Spectral CT iodine-based values are correlated with pulmonary small

patients with early—stage pulmonary small airway dysfunction.
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F1 WA—MABILE n(%)/(X£s)]

Tab.1 Comparison of general information between two groups[n(%)/(X+s)]

P .
2051 7 « TR (4) PR FEEL (kg/m?) B IR ML B IR
XTHRZH (n = 152) 78(51.32) 74(48.68) 48.10 + 6.39 2320+ 1.74 25(16.45) 17(11.18)
WEELH (n=152) 80(52.63) 72(47.37) 47.86 £ 6.12 23.12+1.88 23(15.13) 15(9.87)
7t 0.053 0.334 0.385 0.099 0.140
P 0.818 0.738 0.701 0.753 0.709
1 /NS ERGEEE CTE
Fig.1 Energy spectrum CT image of pulmonary small airway injury
A~B: BH 1REE CT AR C~D: HBH 2 8B CT KiK.
% 2 ¥4 FEV1/FVC.FEF50%.FEF75%.FEF25% ~ 75% b8 (X £ 5)
Tab.2 Comparison of FEV1/FVC, FEF50%, FEF75%, and FEF25% ~75% between two groups( X+ s)
2051 n FEV1/FVC(%) FEF50% FEF75% FEF25% ~ 75%
X 2 152 75.35+4.73 92.13 +8.57 89.73 £ 7.29 91.35+ 6.64
WL 152 73.88 + 4.69 54.35+5.20 42.38+6.71 49.73 +5.54
¢ 2.721 46.466 58.919 58.337
P 0.007" <0.001* <0.001* <0.001*
*P<0.05,

2.6 BEiE CTHLE(E . FhIhBEIE 4R G &= B HA A/ 0=TC), FKaEIE CT MlIL(E | FliE IS BIE R

SEREME Ko A i, 22 ROC fiZ W IE 2, g5 B/, #E

B BB N IE W EAE IRSZEE (1=4, % CT nICAP, nICVP{H X FEV1/FVC. FEF50%.
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FEF75% . FEF25% ~ 75% 1 £ 5. W Jili /)N <08 0 2
f) AUC $4>0.50, H.BE A i -5 30 i /N <0 4 3
f AUC>0.90, fidrirfidem, Wk s,

£ 3 PHANICAP.nICVP ELLE (X+5s)
Tab.3 Comparison of nICAP and nICVP values between

two groups( X+ s)

215 n nICAP nICVP

X HRZH 152 0.95+0.32 0.39+0.10

P22 152 0.65 +0.31 0.31+0.11

t 8.302 6.635

P <0.001" <0.001"
*P<0.05,

27 REHMNSEREEERIECTHMAERS
FEV1/FVC HytAx 1
K H WUAZ 1 Pearson H 28 AH M 49 M 45 5 ik
N, B NSOE R FE RS FEVI/FVC 5 nlCAP,
nlCVP Z Al JCAH 4 (1= 0.096. 0.076, P=0.098.
0.189), AHICHHAE LKL 3,
28 REHM/NSEREEERILECTHMERS
FEF50%.FEF75%.FEF25% ~ 75% Byt <14
K H WS - Pearson ELZRAH G VE 43 B 45 SR .
N, RN E S E R RS CTHUEE S
FEF50% . FEF75%. FEF25% ~75% 2 18] % 1F A
K(P<0.05), W36, FHIHRSELE 4,

R4 BiEHERHM/NSEREXFRH Logistic BT 5

Tab. 4 Logistic regression analysis of the relationship between each index and early pulmonary small airway damage

=] B S.E. Waldy® P OR 95%CI
R —83.435 21.607 14.911 <0.001" - -
FEVI1/FVC -0.094 0.047 3.946 0.047" 0.910 0.829 ~ 0.999
FEF50% -0.303 0.075 16.344 <0.001" 0.739 0.638 ~ 0.856
FEF75% -0.289 0.079 13.273 <0.001" 0.749 0.641 ~ 0.875
FEF25% ~ 75% —0.345 0.077 20.324 <0.001" 0.708 0.609 ~ 0.823
nICAP -3.046 0.631 23312 <0.001" 0.048 0.014 ~0.164
nICVP —8.197 1.912 18.380 <0.001" 0.001 0.000 ~ 0.012
*P<0.05,

B2 AEIE CTMEE. iRt E RN SERE
{18 ROC &

Fig. 2 ROC plot of the value of energy spectrum CT iodine

baseline and lung function indicators in screening

early pulmonary small airway damage
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Tab.5 Value of energy spectrum CT iodine baseline values and lung function indicators in screening early pulmonary small

airway damage

Tt AUC AUC 95%CI cut-off{f P TSR RIE YPBFERL
FEVI1/FVC 0.574 0.509 ~ 0.639 74.635 0.026" 0.580 0.520 0.100
FEF50% 0.894 0.858 ~0.930 86.000 <0.001" 0.853 0.773 0.626
FEF75% 0.895 0.861 ~0.930 82.945 <0.001" 0.800 0.800 0.600
FEF25% ~ 75% 0.891 0.855~0.926 85.595 <0.001" 0.803 0.800 0.603
nICAP 0.737 0.680 ~ 0.794 0.812 <0.001" 0.740 0.700 0.440
nICVP 0.787 0.737 ~ 0.838 0.323 <0.001" 0.700 0.740 0.440
BA 0.993 0.987 ~ 0.998 <0.001" 0.827 0.993 0.820
"P<0.05,
~ FEVI/FVC y FEF50
50.00 *~ nlCAP 12000 nICAP
5k o RV o FEE
~"Ragve Sl
\FE\/MF\/C , FEF78
nlCvP 100.00 niCVP
80.00 — o li‘l‘ECFg.gﬁ
o
- =
é VP

60.00

50.00

nICAPINICVP

B3 BEHNSERESEEECT#MEES FEVI/FVC
MEX TR SE

Fig.3 Scatter plot of the correlation between iodide values

of spectral CT and FEV1/FVC in patients with early

pulmonary small airway damage

R6 HXMEATER

Tab. 6 Correlation analysis results

o nlICAP nICVP
*El*fji r P r P
FEF50% 0.293 <0.001" 0.445 <0.001"
FEF75% 0.309 <0.001" 0.442 <0.001"
FEF25% ~ 75% 0.330 <0.001" 0.479 <0.001"

"P<0.05,
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BB BRI ok DLy o, SR /NGB B R
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nICAP, nICVP {E 34 HoxF FR 2K, 15 BH B 25 AE 3%
CT %) nICAP, nICVP{EFEMR, 28 R h<
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FEFS0FEFTSFEF25TS

FEF2575
T nicAR
__FEF2575

niCVP
4000

nICAP/nICVP

B4 BHMNSEREEZRERRE CTHMEMES FEF50%.

FEF75%.FEF25% ~ 75% BIHE < 148 = B
Fig. 4 Scatter plot of the correlation between energy
spectrum CT iodine baseline values and FEF50%,
FEF75%, and FEF25% ~75% in patients with early

pulmonary small airway damage
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