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The correlation of chest X-ray characteristics and severity scores

with clinical outcomes in COVID-19 pneumonia patients

Supawan Sukpairoh', Supharat Phuntanasiri’, Metha Songthamwatz, Thatsanee Sunthorn®
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“Department of Obstetrics and Gynecology, Ang Thong Hospital
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Abstract

The newly emerging coronavirus disease (COVID-19) causes pneumonia. This retrospective
study aims to evaluate the correlation of chest X-ray (CXR) characteristics and severity scores
with clinical outcomes in moderate and severe COVID-19 pneumonia patients who require
supplemental oxygen, between January 1%, 2021, and December 31*, 2021. The Spearman’s
correlation coefficient analysis was performed for statistical analysis. There was a total of 305
patients, 64.26% were discharged, and 24.26% died. The mean age was higher in severe than
in moderate groups (58.43 and 52.88 years old; p=0.009). The median length of supplemental
oxygen and hospital stay were significantly higher in severe rather than moderate groups (10 and 4,
and 16 and 12 days, respectively; p<0.001). Peripheral ground-glass opacity in the lower zones
of the lungs was the most common finding. Consolidation, perihilar distribution, and diffuse
involvement are associated with increased severity, particularly the highest CXR (p<0.001). The
severity scores of the initial and highest CXR were higher in the severe group compared to the
moderate group. RALE score of the initial CXR equal to or more than eight (adjusted RR = 1.18,
95% Cl = 1.07-1.31) and Brixia score equal to or more than seven (adjusted RR = 1.16, 95%
Cl = 1.04-1.29) were associated with a higher risk of mortality. In conclusion, the initial and
highest CXR characteristics and severity scores have prognostic utility in predicting severe
COVID-19 pneumonia. The scores predicted mortality with optimal cut-off points of RALE score

of the initial CXR equal to or more than eight or Brixia score equal to or more than seven.

Keywords: COVID-19, clinical outcomes, chest X-ray

Corresponding Author:

Supawan Sukpairoh

Department of Radiology, Ang Thong Hospital,

3 Thetsaban 6 Road, Bangkaew Subdistrict, Muang District, Ang Thong 14000, Thailand.
E-mail: supawansukpairoh@gmail.com

J Med Health Sci Vol.29 No.3 December 2022




unin

Tsmindoladalalsun 2019 nielse
1A30-19 (Coronavirus disease 2019; COVID-19)
{innnsinite SARS-Cov-2 virus Whilsng oyl
fvnldiAnnisandessuumaiumels vl
Winnsiduthaidndegluautianisdudiesuus
Tnslanngludgeonguaziaillsauszidiiona
vlmAnnadutheemsguussldnniu’

dnwasziivuvasnmvnasd@ineluging
TsalAdn-19 gnmsunsafausnifleidounnsiau
w.A. 2563 Ingsinnuseslsafivondisansdng
5ﬂwmmﬂu°ﬁu“} (ground-glass opacities; GGO)’
WIIINITMTINABLONTLTTADUNADINTIION
annsauansseslsaiiinannaizlendniauain
nsindelain-19 ledmauninnmssdnsisen
doddddiunouiigaenn manmediennid
nyrendsdimudifey Wewndddldie way
Tnanliuiu mungAumsiglunisidadelsa A3
ARkeNHUIY MIUsTENANTULTY uazfnmy
Amzlensniay anuAnunilunmsdvsend
wuldveslunmeUansnauannsindelain-19
Tun soelsananesundslulentaosdna
kazIauUBNURIUDn (multifocal, bilateral,
peripheral opacities) §Us19nau (opacities with
rounded morphology) azwuseslsausnalen
muaraludnuugiau (lower lung-predominant
distribution)® 21AAITNUNIUITIAUATIUNUNNT
AnwnspinaziuRaansenatnlaensUsEIiY

AnuguLsibagldszuunisliasuuu®

919
Radiographic Assessment of Lung Edema
(RALE) score %38 CXR scoring system (Brixia
score)'® fidpFaulafinudeyanadin AN
WAZAZLUUAIIUTULTIVOININTENTI90n iU
wadmgInaTnvetheRfanzensniauain
msfnLdelein-19

J Med Health Sci Vol.29 No.3 December 2022

[

agUsesA

1. Lﬁaﬁﬂwﬂﬁagawﬂaﬂﬁﬁﬂ dnuwazlag
ﬂsu,uummqumeummw%’aﬁmwaﬂmaaé’ﬂ’mﬁ
finmzUonsniauannisinideladin-19

2. \ilefnwimnuduiiusszninstoya
VN9PRTIN ANBUZLALAZLULAUTULIIVBININ
%’a?ﬁnﬁmaﬂﬁumaﬁwémwméﬁﬂmaaﬂﬂaaﬁﬁmaz
Uonsnauannsanidelade-19

25n13AnE
AsanwindaiidunisAnundeunds
(retrospective study) Iuﬁﬂwmﬁ’%ﬂﬂﬁ
AadeinduamzUandniauliunansuasJulse
(moderate Wag severe pneumonia) 31NA1T
Anidelein-19 Mldsumssnundensifesndiau
(oxygen therapy)'” #ildunissnululsanenuna
§naMe faudTuil 1 unsiay 2564 fe 31 Sunay
2564 ANTUNITNUTIUTINTOYANAINKIUNT
fsnasesssuMTITelunywdresiminermes
snulususeaanii ATGEC 04/2565
dayan1endin Tuiinsgazidunuas
Foyamluvesiinedoundsmnnvsaidou léud
91¢) et fytanane Tsesau msidaduazaniui
$usnwusn3u Mssnefildsu szevnandilésu
NSSNYINILDINTLAU TTEZIATUBULTINGIUA
LAZANYUYNITIIRUIBAINTTINGIUS
doyannsdnsasen 1denldnnsed
nyuonuindunarlufuifianuguusveslsa
gegavesitaeldfunmsiteduindunnzuen
5ﬂLa‘UUTuﬂaNLLaz‘a:uLL'Nmﬂﬂ’l’iaﬂL%@Iﬂ%ﬂ—w
fldsunissnedisnisliesndiauainssuy
Picture Archiving and Communication System
(PACS) TagSs@UnyganavinusAUNUNIUAIN
Sednsaeen ardmnuiuldaseiu 19viinns
numusiRldmpeududunud (consensus)
IATIERaNYULTo8lTANINB AT IUANY VD

55



56

Fleischner Society'® AU LaZN1TNTZANYVDY
soulsm dunTinTenANuguLssldssuunsv
AYWUL RALE Way Brixia score lngfisnsazidun
el

RALE score Uszliiulaguuaninssd
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A1519% 1 Toyan19naineeUisn1zUensNauUIUNA WAL TULSS

,, an 394 Moderate group  Severe group
Jauan1enain p value
e (N=305) (N=57) (N=248)
21y (@), fhl,a?ﬁ'aia"mﬁmuummgm 57.40+14.49 52.88+13.59 58.43+14.54 0.009°

114 (45.97%) 0.442°
91 (36.69%) 0.309°

137 (44.92%)
108 (35.41%)

23 (40.35%)
17 (29.82%)

WAY1e, 91U (Seuay)

futiuaanie = 30 nn./ns.d. (N=303),
312U (Goway)

Tsasay, 31u3u (Gegay) 246 (80.66%) 41 (71.93%) 205 (82.66%) 0.064°

- UIYNY 145 (47.54%) 25 (43.86%) 120 (48.39%) 0.537°
- anusiulaiings 158 (51.80%) 25 (43.86%) 133 (53.63%)  0.183"
- Tsnlmdoss 31 (10.16%) 3 (5.26%) 28 (11.29%)  0.174°
- Tsmiila 36 (11.80%) 2 (3.51%) 34 (13.71%) 0.031°
- Tsaen 16 (5.25%) 3 (5.26%) 13 (5.24%) 0.995°
ANABIINSU, 31U (508az)

- fUeiilsifionnis 5 (1.649%) 2 (3.51%) 3 (1.21%) 0.218°
- ftheiifionnislizuuse 23 (7.54%) 4.(7.02%) 19 (7.66%) 0.868"
- AMzUandnlEy 277 (90.82%) 51 (89.47%) 226 (91.13%)  0.696"

aouiisusneusniy, s1ua (Govaz)
132 (53.23%) <0.001°
116 (46.77%)

147 (48.20%)
158 (51.80%)

15 (26.32%)
42 (73.68%)

- Tsmmenuaaunu/guYy
- 159NEIU1A819ND4

Shendeenguaiissesd, 91w (Gevay)

- Dexamethasone 182 (59.67%) 52 (91.23%) 130 (52.42%)  <0.001"

- Dexamethasone wag Methylprednisolone 116 (38.03%) 3 (5.26%) 113 (45.56%)  <0.001°

Shendaenisleandiay, 1wy (Savay)

- TWeenBaumeviaondenaynetnaifie? 57 (18.69%) 57 (100%) 0 NA

- Tean@uaumednsimslvagamisayn 226 (74.09%) 0 226 (91.13%) NA

- ldvietaemela 52 (17.05%) 0 52 (20.97%) NA

szazalasunssnEdlensioandiay (), 9 (6,13) 4(3,7) 10 (7,13) <0.001¢

Median (IQR) Range 1-48 Rang 2-15 Range 1-48

58z UaUlsINe A (3u), Median (IQR) 15 (11,20) 12 (9,14) 16 (11,21) <0.001¢
Range 0-65 Range 5-23 Range 0-65

mgNLTINIUIE, U (ovay) <0.001°

- mhenautnu 196 (64.26%) 43 (75.44%) 153 (61.69%)

- desialsamenuinanIN/guT 30 (9.84%) 13 (22.81%) 17 (6.85%)

- deialsamenuianfegi 5 (1.64%) 0 5 (2.02%)

- et 74 (24.26%) 1(1.75%) 73 (29.44%)

AN/ATA.: Nlansumen1s19uns, IQR: interquartile range, a A wiadlay unpaired t test, b Aiullag Pearson’s
Chi-square test, ¢ Auandlag Wilcoxon rank sum test
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RALE wag Brixia score 1Ay 6 (IQR 1,16) uag
7 (IQR 3,12) anuanau daunmssansweniuiu
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LA TULTY
AMNS9ENT9RNUSNSY nww%aﬁwswani’uﬁquuwﬁqm
(N=240) (N=304)
Moderate Severe Moderate Severe
group group p value group group p value
(N=55) (N=185) (N=57) (N=247)

wusaelsa 47 (85.45%) 142 (76.76%)  0.166 57 (100%) 247 (100%) NA

- 4fianuniiu (consolidation) 20 (36.36%) 79 (42.70%)  0.402 37 (64.91%) 227 (91.90%) <0.001°
~ afiafiudutiug (GGo) 46 (83.64%) 141 (76.22%)  0.244 57 (100%) 243 (98.38%)  0.333°
- %HATIUK (reticular opacity) 16 (29.09%) 49 (26.49%)  0.703 26 (45.61%) 26 (45.61%)  0.199°
ﬁ'lLL‘VI'ij\‘iI,Lagﬂﬂiﬂixiﬂﬂiaﬂiiﬂ

- 59UueN (peripheral) 44 (80.00%) 130 (70.27%)  0.156 56 (98.25%) 238 (96.36%)  0.471°
- seuthven (perihilan) 19 (34.55%) 67 (36.22%)  0.821 27 (47.37%) 177 (71.66%) <0.001°
- Janum 3(5.45%)  17(9.19%) 0379  2(351%)  5(2.02%)  0.501°
- Yondne 7(12.73%) 9 (4.86%) 0107  4(7.02%)  6(2.43%)  0.194°
~ graesta 37 (67.27%) 116 (62.70%)  0.536 51 (89.47%) 235 (95.14%) 0.102°
- duu 0 5 (2.70%) NA 0 3 (1.21%) 0.403°
- dhunanainiu 3 (5.45%) 4 (2.16%) 0.203 2 (3.51%) 1 (0.40%) 0.033
- dhugharini 23 (41.82%) 37 (20.00%)  0.001* 15(26.32%) 7(2.83%)  <0.001°
- dunanauagaIuans 14 (25.45%) 40 (21.62%) 0550 24 (42.11%) 51 (20.65%) <0.001°
- nszanevhlen (diffuse) 7(12.73%) 56 (30.27%)  0.009* 16 (28.07%) 185 (74.90%) <0.001°
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M15199 2 (519)

Mwiednsisenusniu nwnsseniuiisuussiign
(N=240) (N=304)
Moderate Severe Moderate Severe
group group p value group group p value
(N=55) (N=185) (N=57) (N=247)
RALE score, Median (IQR) 4.5(2,12) 8 (1,17) 0.268 13 (6.5,19.5) 25 (17,34) <0.001°
Brixia score, Median (IQR) 6 (3,9) 9(3,12) 0.248 11.5(6.5,13) 15(12,18) <0.001¢

IQR: interquartile range, b Mulailag Pearson chi —-square test, c Aunailag Wilcoxon rank sum test

\flothen RALE uag Brixia score 984010
Ssnsrsenusniunarluuiiinnuguussveslse
geanuvn9adin wul Agadaiuanganluns
vhenafnamzdendnauunsaidedlatums
ShwsemslyieenTiaumesnsnisiviagemneyn

wianstavietienela aun A1 RALE wag Brixia
score wsnSuiiinnniwiewindu 9 uay 10 sy
wagagadainzarlunsiuienndedie
4uA @ RALE uae Brixia score wsn¥ufiunnnin
WU 8 uag 7 AUEU (MN5197 3, gﬂﬁ 2)

a i ° o ' L. v a )
M99 3 ﬂ']ﬁ']’]lll’) ﬂ?qmﬂquqgsﬂaﬂﬁ!ﬂmﬁquﬂ U9A1 RALE L8 Brixia score UadnInIN@nINankIniu

Tumshuenzlensniauiuusikaynsidedinvesae

Arala  Amuguwag Correct Youden
AEBAIARULS (Bowaz) (3owaz) CL?,SSiﬁed PLR NLR index
(309az)
N12UBABNLEUTULTS

>7 51.91 57.41 53.16 1.219 0.834 0.093

>8 50.82 62.96 53.59 1.372 0.781 0.138

RALE score >9 48.09 70.37 53.16 1.623 0.738 0.185
> 10 45.90 70.37 51.48 1.549 0.769 0.163

> 11 44.26 12.22 50.63 1.593 0.772 0.165

> 8 52.46 61.11 54.43 1.349 0.778 0.136

>9 51.37 62.96 54.01 1.387 0.772 0.143

Brixia score > 10 39.89 77.78 48.52 1.795 0.772 0.177
> 11 36.61 77.78 45.99 1.648 0.815 0.144

> 12 32.24 83.33 43.88 1.934 0.813 0.156

Hedin

>6 69.09 53.30 56.96 1.479 0.580 0.224

>7 65.45 54.95 57.38 1.453 0.629 0.204

RALE score >8 65.45 57.69 59.49 1.547 0.599 0.231
>9 60.00 60.99 60.76 1.538 0.656 0.210

> 10 54.55 61.54 59.92 1.418 0.739 0.161
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M15199 3 (519)

Aandly  AreNdag Correct Youden
ASLLUUAITUIULLIY o o “ classified PLR NLR .
' (S08a) (So@az) v index
(S08a)
GELRL
>5 76.36 36.26 45.99 1.648 0.815 0.126
76.36 39.01 43.88 1.934 0.813 0.154
Brixia score >7 67.27 54.40 54.85 1.315 0.784 0.217
> 8 65.45 55.49 54.43 1.349 0.778 0.209
>9 61.82 56.04 54.01 1.387 0.772 0.179
mil,ﬁﬂm'azﬂaﬂé'nl,augul,lm
S g1
g §
© 000 025 050 075 100 0.00 025 0.50 075 1.00
R R 1 - A e 1 - A
RALE score Brixia score
5. In
8 _8__-
8] §
000 025 050 015 100 0.00 025 050 075 100
1 - erwdhne 1 - AaEiwe
Area undet ROC curve » 06046 Area under ROC curve = 06130
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AnswinnudssvesUaslunisiie
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fiflen RALE ua Brixia score wnnsnafi Tngld
Aandinildainnisiiasgidnediu uay adjusted
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GEPER) - (e Sovaz 95) Souaz 95)
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