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88 4], FlY40~95 %, FHIER (74.39+11.826) % L 48, kb 35~91 %, FIFR (76.19+
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Fig.1 Chart of quantitative lesions using Al
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T3 B0l K F SPSS 17. 0 B FREATALBE, THESE UL 2 x5 FoR, HERILR L, RAIhAL
FEAS ¢ K05 THECARILL T bR, THECR B HL BRI 2 K, APk MR logistic [Al
JH53HT, P<0.05 NZEFAG#R . ROC HHZ il S ihel FTHAR . Seffdiub i, USRIy %
2 H#R
2.1 FABHMHNELE COVID-19 EE B WRIEFR R AT LR

T N NEAE COVID-19 B F 5 MELFR bR S AN R TG P20 SR bt Lh i (58 1 f1E 2D,
IRkt AT I EFebs (K 2 FIE 3),

1 HE COVID-19 S AR 0 PG Hps L AT S Fe bR R (X +s)
Table 1 Comparison of various indicators of lung lesions between two groups with patients
with severe COVID-19 and different prognoses measured using Al

N THBANE st =00 BURARR (1=12) t P
Al b LV/ em® 99. 26 + 115. 784 82. 30 + 102. 082 137.21 +135.534 2.345 0. 022"
A5 b PLV/ % 14.22 £17.011 11.79 + 15. 551 19. 65 + 18. 989 2.351 0. 022°
A i LV /e’ 48. 44 + 60. 167 38.57+70.516 70. 52 + 72,137 2.591 0.012"
A i PLV/ % 16. 22 + 18. 504 13.65+ 17. 238 21. 97 +20. 109 2. 468 0.015°
A iR LV /e’ 187.30 + 139. 077 172. 75+ 133. 610 219. 87 + 147. 050 -0. 338 0.736
£l R PLV/ % 42. 76 + 163. 245 45. 93 + 195. 969 35. 66 + 23. 665 1. 842 0. 068
Jefiti B LV/en® 84.79 + 99. 048 76. 72 + 96. 225 102. 84 + 104. 005 1. 427 0. 156
JEft i PLV/ % 11.86 + 15. 076 10. 45 + 14. 354 15.02 + 16. 315 1. 645 0.102
Ze il R LV/ e’ 139. 30+ 112. 473 123.59 + 104. 904 174. 48 + 121. 889 2. 485 0.014°
Je i PTLV/ % 24. 26 + 20. 080 21. 36+ 19. 277 30. 75 £ 20. 552 2.571 0.011°
TLLV/cm’ 554. 24 + 393. 127 486. 90 + 359. 175 704. 94 + 427. 312 3. 081 0. 003"
PTLLV/ % 18. 11 + 14. 442 15.90 + 13. 844 23. 04 + 14. 700 2.724 0. 007"

e %P <0.05, il BFEER: LV AWAAF, PLV kARG L.

A 136 9 H Y COVID-19 B, 94 Blarse b, 42 WITiUG AR, File. (RE AN ik
Wy FLIR M AUEE . BUN. BEMLEFIRIS R . A A0, AREgpibf. PRt . ¢ kv
WA DAL A b LV A B PLY, At LV A PLY. 2R LV 2R
I PLV. TLLV. PTLLV P41 [A] 22 5 W = X

2.2 PHLEEZR COVID-19 EETENRBREZSH

LAY COVID-19 2 AN [A] i 1 20 i A2 AR AR e FE o Bl L R S i B G SIZ 36 S5 A A AH O M 0 A
(R 3o ARYIFEM COVID-19 3z, Logistic M/ HTE R: 4F#. PTLLV. TLLV. BUN. FI& .
HA0 Mok A DR, S EA COVID-19 MH WG W FAH G, A-# . PTLLV, TLLV. BUN. HZiL OR> 1,
EIEMSE, HEFAOR<1, EAMK.

2.3 PTLLV. TLLV & EH COVID-19 EE TGRS HIAEE

ROC W1 45 4> 7 & 7~ . PTLLV. TLLV ¥FAL E A COVID-19 R E TG HigWrE X (K 4). PTLLV.
TLLV ik FIRAL (AUC) 43514 0. 651 A1 0. 650, i2WrisUeer: 7054 59. 5% Fl 54. 8%, #5514 1
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N 76.6% F176.6%, mmfERERIE A 19, 38% 1 647. 93 cm” (% 4). PTLLV. TLLV P& vEAL &Y
COVID-19 & T e YEAHTR], 17 PTLLV YPASEEAY COVID-19 Hi 3 Tin i RBUE M A X B8 =
22 HHE COVID-19 FREAN[F TG B 41 3Lt s =R A b (x+s)

Table 2 Comparison of observation indicators between two groups with patients
with severe COVID-19 and different prognoses

A B 3 56 5 FAAMANRE (n=136)  FURLH (=94  BUEAR (n=42) 1/ P
RS/ % 74.91 +12. 006 73.66 + 11. 441 78.07 +£12.915 1. 996 0. 039"
B/ (%) 88 (64.71) 60 (63.83) 28 (66.67) 0. 102 0. 749
W /1 C %6 ) 27 (19.85) 20 (21.28) 7 (16.67) 0.388 0.534
LML /(%) 98 (72.06) 66 (70.21) 32 (76.19) 0.515 0.473
IR A MRE /(%) 78 (57.35) 48 (51.06) 30 (71.43) 4.922 0. 027"
2 ORI /10 (%)) 43 (31.62) 34 (36.17) 9 (21.43) 2.918 0. 088
oA e /451 (98 6 (4.41) 1 (1.06) 5 (11.90) 8. 090 0. 004’
AR/ 1 (%) 11 (8.09) 8 (8.51) 3 (7.14) 0.073 0. 787
P PER /(%) 36 (26.47) 23 (24.47) 13 (30.95) 0.672 0. 428
PP B R /451 C %) 22 (16.18) 12 (12.77) 10 (23.81) 2.611 0.106
2 9993 /481 € 96 ) 15 (11.03) 9 (9.57) 6 (14.29) 0. 657 0.418
BHZEZ/ (umol /L) 11.87 +9. 40 11.79 + 10. 579 12.03 +£6.076 0.137 0. 891
R R/ (U/LD 36.24 +47. 173 34. 36 + 43. 254 40. 45 + 55. 290 0. 695 0. 488
RITA R IR EE/(U/LD) 40. 18 + 42. 563 38. 55 + 48. 102 43. 84 = 26. 402 0. 823 0.412
FLRRI &/ (U/LD 323. 54 + 159. 911 305. 05 + 149. 402 364. 92+ 176. 154 2. 041 0. 043"
BUN/(mmo1/L) 8.47 + 6. 653 7.67 + 6. 487 10. 25 £ 6. 750 2. 117 0. 036"
JULEF/Cumol /L) 99. 10 + 136. 866 103. 81 + 160. 405 88. 57 + 56. 150 -0.599 0. 550
% A B N ) /s 13.23+2.601 12.84+2.088 14. 09 + 3. 358 2. 640 0. 009"
A/ (g/L) 34.27 +5. 787 35. 32+ 5. 464 31.93 + 5. 866 -3. 269 0. 001"
R4 2 5/ (ng/mL) 2.07 +12. 058 1.65+10. 312 3.00 + 15. 370 0. 600 0. 549
M£0 8 1/ (mmol /L) 131.99 + 23. 442 132.16 +22. 76 131.62 +25.193 -0.119 0. 906
FI 4/ (10°/1) 7.40 + 4. 336 6.88 + 3. 839 8.58+ 5. 140 2. 149 0. 033"
PR 40 B %6 15.33+9. 413 16.41+9. 331 12.90 £ 9. 249 -2.031 0. 044"
rh R A i LA % 77.28 +12. 397 75.55+ 11. 688 81.14+13. 192 2.476 0.015"
C RN/ (mg/L) 79. 07 + 64. 282 71.59 + 64. 539 95.81+61.173 2.098 0.039"
D- 2R/ (pg/ml) 1. 32+ 3. 062 0.96+1.974 2.13 +4. 590 2. 083 0. 039"
N-3iii i £ K 15 4% / (pg /L) 3239. 55+ 7118. 443 2797.38 +7253.059  4229. 14 + 6787. 372 1.112 0. 269

W %P <0.05, Gl RELEER.

2.4 AEEHREER COVID-19 EEFEXTEE

Y COVID-19 BE TG AEANFER B ERXT . (5. WA GEZER, WIERE R
H R R R R TS T A E R, >80 H HM COVID-19 g, WG AREH L 43.86% . i
JEAR B 59.52% & >80 % i,

i | | . v |
? ‘ i e 3 1
K2 B, 79%, EHCOVID-19, W/FAK, TLLV 1139.86 cm’, PTLLV 46.60%

Fig.2 Male, 79 years old with severe COVID-19 and poor prognosis,
TLLV 1139.86 cm’, PTLLV 46.60%
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Kl 3 5 68%, HmACOVID-19, Wmlfss, TLLV 517.38cm’, PTLLV 12.96%

Fig.3 Male, 68 years old with severe COVID-19 and good prognosis,

TLLV 517.38 cm’, PTLLV 12.96%

2% 3 Logistic [AJH4rHTER COVID-19 B3 TG SEEA TR /) B 28 & K S E0r il v

Table 3 Logistic regression analysis of prognosis and estimated values of independent

variables and parameters in the entry equation for patients with severe COVID-19

PEANAE = B S. E. Wald P OR
R/ & 0. 052 0. 020 6. 739 0. 009 1. 053"
PTLLV/% 0. 034 0.015 5.081 0. 024" 1. 034™
TLLV/cn’ 0. 001 0.001 6. 431 0.011° 1.001™
BUN/(mmol1/L) 0. 069 0. 031 4,902 0. 027" 1.072"
HHEH/(g/L) -0. 082 0.039 4. 475 0. 034" 0.922°
F 4/ (10°/1) 0.116 0. 048 5.713 0.017 1. 123"

W %P <0.05, Gt REEER. »-0R>1, RIEMHK; # -0R<1, RHAHRK.

3 iTFig

3.1 Al EENIMHREARIRSER COVID-19EETEHXR

JHF CT S AR U 93 A2 () A5 B0 8 7 i, AT LS T COVID-19 Jili ¢ 34t WY LAVTAf i 34695 42 1
G S TR COVID-19 itz BAREE I EAVPAL, O # R T — LR W s R A

& CT P EmRE VP R, A5 s 45
15 Ve A9 5 i 5 TR COVID-19 AH 5", i wf
FEHE L CT s EATMIE AR COVID-19 35 il i
WAL AR AR B AR, Kk
DGR BRI L AR B R R i
Kz T a™, fEfE#E CovID-19 H &,
W8 3 FAT BRI kAR FR R JRE [N A= )b 75
WAV B e o Tt ek AR AR s SRR (18 Ak N o Pl
T R AR AE T EOR T 60 % 1) e
E B BRI N T 19. 4 5.

HET AL o] LLEBRMIG 2 LV 5 PLV (J#] 1),
AT 5E 5 53 Ar il 0 8 AR AR BT AR, B 53
o AT s &8 8 COVID-19 i % TLLV % PTLLV,
3K T H 5 A COVID-19 S K R . WIGTL;
R G RFA COVID-19 AN 7 4 20 L4 PTLLV,
TLLV % %A 4 vh % & X, PTLLV, TLLV &5 H 7Y
COVID-19 Tl J5 AN R £ IEAHC, PTLLV. TLLV j& T
A1 COVID-19 Tl Ja A B & K K1 25 ; ROC 1 4k 43 #r
WoR: TLLV 4 647.93 cm’ Bf, H %Y COVID-19 il

1.0}

2081

4]
Pz

0.6

0.4}

0.2}

0

K 4

Fig. 4

GHER 7

— SR AR

— 2 A
SEL

0 0..2 O../l O..6 O..8 1.0
LR

PTLLV, TLLV ¥4 E Y COVID-19 &3

5 (149 ROC £k /&

ROC curve for evaluating the progn—

osis of patients with severe
COVID-19 using PTLLV and TLLV

JEAS B RBUREE . BSR4k 54. 8% H1 76.6%, PTLLV £ 19. 38% ), FAL COVID-19 Tl J& A K 1



336 CT Hig 5 N 5T 32 %

BURAE . RS E2 0h 59.5% 1 76.6% « A WS R AESE TR COVID-19 &3 1 PTLLV 24 60% I, Tl
JEAN RO . RS ol 82. 1% A 70.2% ", RIBEMAT ARG fG B R, e A T
A 5T 0 7Y COVID-19 fE 25 il 505 AR AH AT A fE TR 4% . PTLLV A8 /N, T ELJog kb Sk Bl 4 oy bl
AJ g0 H A COVID-19 B35 I S A7 A — 58 BISE I o A 5 0 AT 19 348 995 kb S Bl 20 o bE ok i 7Y
COVID-19 TiJa i sgmn, A fr TFA 1 —LWF,

F 4 PTLLV M TLLV $EA5 A COVID-19 A5 119 ROC 734745 5

Table 4 ROC analysis results of PTLLV and TLLV in the prognosis of patients
with severe COVID-19

To A AUC eI Ut/ % R/ % P
PTLLV/ % 0. 651 19. 38 59. 50 76. 60 0. 005
TLLV/cm’ 0. 650 647.93 54. 80 76. 60 0. 005

#* 5 HA COVID-19 B IS TEA AR B b 1~ Jr ki
Table 5 Chi—square test for the prognosis of patients with severe
COVID-19 in different age groups

T MANNEE (n=136)

A tEA AN
Fur el
TG L% /151 TG A R/
<60 % 10 4 14
>60 H.<70 % 20 2 22
>70 & H <80 % 32 11 43
>80 % 32 25 57
it 94 42 136

3.2 EA COVID-19 L &EmE LU EiR S HMER XA

AW E R COVID-19 H 3 # H AT FERb T, JERIZN AT BEAE COVID-19 M3 2% ) i oy A,
RN [A) P00 P9 20 2 )R LR A AR LAAh, TR IGEA Gevh 3 L, COVID-19 FR35 I A tife i 4 fiog 4
FIECHI A 1. 6% ~4. 6% . SARBEAF ML, COVID-19 2 L P A 1 )R 3. 6 457,
FHE COVID-19 4R i 25 h ml g 50 5 IR T e AN R o

A GO G AR B 1 IAE J 3% 57, 35%, FEAE COVID-19 A[FITiE 4L b Bon: A A ik
HAMAEZ RE %Y, AEASER COVID-19 FGEA B 2 A, 1 KRS i) LU
FY COVID-19 Fiji5, &R COVID-19 TG A R AL PR 25 o YL el i 2 i (10 S Re s ke RS
HEAFEINE, FTLLSEURE AIMAE, AR AR R BT ROPE R CoVID-19 Mt~ .

MRS COVID-19 AN [FIF0US PRI AL LA R R FR AR 1 T 4l i oh 25, Wkt M b e, rh Pk 4 i
Pef. C RMET %%, HFDhaefabs b i FLIR N UM, % i D) B8 5 v B8 Il g Jo b i) a2 K . D-— 2R
WKV TF i sEdehs, ZRA% %5 . T COVID-19 WG A B B E T Re SO0k . HFThiifi. B
Il RGBSR G R aF& S . BUN & F DR st fbs &S, 2 W TSRS Ressd, H
AP R Z AR R ARG . AWFFT S BUN 5 FRE COVID-19 HUG A R R IEMSE, RIEARKE
B IR 25

3.3 £, MBXEER COVID-19 FEHXA
SAERE K2R R, SR COVID-19 I, &5 SEURTINE, JET R 8", A
WIRERE COVID-19 AN[RI ¥ J5 P 2 LU AR 22 A v 2 X, T HAFE WS & J0AE COVID-19 Fij5 A R

MfaR R FE . AU Pl & E g S (68.1%), S RAEAEPZES Y, 805U 1
NBEBET g (8% ~15%)"", HiAl & E M COVID-19 3% 80 % UL BT T . AL 7%t
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G M COVID-19 B, Hrh 5k 64.71%, >80 % EM COVID-19 &, WG AR EH L
43.86%, 1M HWGA R EFEPIT—F Ll F#BE >80 & Hia% . A COVID-19 i B¢k |5 b 5 K S
DT RE ST A o, WA R A, MEE MR S5, 505 S5 S i B

4 g

RS TG, TLLV &% PTLLV Bk, FEFY COVID-19 BB A 5 LTS AN B, BUN. 140 45 bt
TLL R (8 b J2 TR COVID-19 5 TS AN B 1) o e IR 25
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Correlation of Lung Lesion Volume Measurement Using
Artificial Intelligence and Prognosis of Patients with
Severe Coronavirus Disease 2019 Infection

HE Yanlin", XU Changrong'®, WU Liji’, CHAI Jun"**

1. a). Department of Medical Imaging; b). Department of hematology, Inner Mongolia
Autonomous Region People's Hospital, Hohhot 010017, China

2. Department of Imaging, The Fourth Hospital of Inner Mongolia Autonomous
Region, Hohhot 010010, China

Abstract: Objective: To analyze the correlation between lung lesion volume and associated underlying diseases and prognosis
of patients with severe coronavirus disease infection (COVID-19). Method: We reviewed 136 patients with severe COVID-19
in our hospital from December 8, 2022 to January 31, 2023. We measured the volume of lung lesions using artificial
intelligence (Al), collected concomitant basic disease data and laboratory tests, and analyzed their impact on the prognosis of
severe COVID-19. Results: The difference in the different prognoses of severe COVID-19, such as age, hypoproteinemia,
stroke, lactate dehydrogenase, blood urea nitrogen (BUN), prothrombin time, albumin, leukocyte, lymphocyte ratio, neutrophil
ratio, C-reactive protein, D-dimer, total lung lesion volume (TLLV), and percentage of total lung lesion volume (PTLLV),
between the two groups was significant. Age, TLLV, PTLLV, BUN, and white blood cells were positively correlated with poor
prognosis, while albumin was negatively correlated with poor prognosis. Conclusion: The older, the larger TLLV and PTLLV
are, the more likely the patients with severe COVID-19 will have poor prognosis. The increase in indicators, such as BUN and
white blood cells, and decrease in albumin are the risk factors for poor prognosis of the patients with severe COVID-19.
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