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Abstract
B introduction
Out of hospital cardiac arrest (OHCA) often involves shockable rhythms treatable
with automated external defibrillator (AED), is in the chain of survival. Su-ngaikolok residents
have recognized and implemented AED according to the guidelines of the public access

defibrillation program.

A Objectives
This study analyzes OHCA cases before and after AED installation, AED usage patterns,

survival rates of OHCA patients in Su-ngaikolok district.

A Methodology
OHCA patient data was retrospectively collected, comparing cases before (n=67)
and after (n=91) AED installation from October 2016 to February 2022. Statistical analysis

employed chi-square tests and independent t-tests.
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R Results

The sample (n = 158) mainly comprised males, aged over 60 years, with incidents
occurring at home. Initial cardiac rhythms were predominantly asystole or pulseless
electrical activity (PEA). Comparing before and after AED installation, there were significant
associations with advanced life support ambulance transportation, witness transports,
responder AED training and onset to AED (p-value < .05). Survival rates showed improvement:
return of spontaneous circulation (ROSC) from 37.3% to 46.2% (p-value .266), survival to
admission from 28.4% to 29.7% (p-value .858) and survival to discharge from 1.5% to 7.7%
(p-value .078) respectively. Following AED installation, the usage rate was 49.5%, with
mobile AEDs accounting for 93.3% and fixed location AEDs 6.7%, corresponding to usage
rates of 10.5 and 0.075 times per year, respectively. When comparing variables affecting
survival to discharge, it was found that AED usage patterns, CPR duration and initial cardi-
ac rhythms (asystole, PEA 14.29%, ventricular tachycardia, ventricular fibrillation 85.71%)

have a statistically significant ( p-value < .05).

B Conclusion
After installing AED, the usage rate increase, with mobile AED being utilized more

than fixed location AED.

A Keywords

mobile AED, fixed location AED, survival to discharge
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\dy 20 W7l SD 14.142 anauade 6.53 Wil
SD= 4.29 wdamsAnRe szeznadale
ngasuaulasunistaniilameliin (onset
to defibrillator) fiviosqnidu 1ds 23.27 unil
SD=15.569 anauade 12.49 Wil SD=12.613
adulnilausn (initial EKG ) Aeuuaswds
nsnse AED iuuuy asystole Lag pulse-
less electrical activity ( PEA ) $oaz 94 uaz
69.2 anud1au WU ventricular fibrillation,
ventricular tachycardia Seeag 6.0 uag 30.8
augsu Tneldszesnainistiefiufuin
\fy 23.85 Wit SD=14.875 uay 26.18 undi

SD=14.819 TnaLAganu WU wun1eulag



ABUNANAS AED
(mu'su 67 518)

U (Gogaz) U (Gowaz)

- 918 48 (71.6)

- Y 9 (28.4)
21y (T)

<30 10 (14.9)

31-40 U 5(7.5)

41-50 U 9(13.4)

51-60 U 16 (23.9)

> 60 U 27(40.3)
AeunsAngs fide= 1-102 T, (SD) = 54.39 (20.978)
wdsnsiinds fide= 11-89 T, (SD) = 57.15 (16.606)
anuilAnug

-Uu 51 (76.1)

a5y 16(23.9)
1nlsanegunalag (maulduinnii 1 9e)

—ﬁmﬁ%mzﬁu advance 2 (3.0)

-30(jInsEdU basic 26 (38.8)

“nlaegRings 39 (58.2)
Allasumstinidanu AED

-l@Sunnstln AED 2(3.0)

-lilinelnld AED 65(97.0)
A5l AED AeumndslsaneIuna

ladly 65(97.0)

laf 2(3.0)

lHsin mobile 2(100.0)
gl fixed location 0(0.0)
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M990 1 TeyadnuwaeiluresUssansifnwidSeuiisuneulas nasinaaunzos AED

22 (24.2)
42 (46.2)
36 (39.6)

45(50.5)
46(50.5)

N
oG o

I
N

= = = =

[ N e

L »® oo

Snsnsliiedes Mobile AED ndsiinge 42 a3/ 2 n3ee/ 2 U = 10.5 ASvAn30e/d)

§n51n15141A304 Fixed location AED wdsanga 3 A5y 2030/ 2 T = 0.075 ASv/iASev/Al

srgziailavgawuaulaliinies AED

(onset to AED )
< 5 Wil
6-10 Ul
11-15 w1
16-20 Wi
> 20 ui

0 (0)

1 (50.0)
0 (0)
0 (0)

1 (50.0)

3
1

o

S e e e D

6.67)
2.22)
2.22)

- = W O

AnsAnRe AED
(R1uU 91 518)

66.67)
22.22)

p-value

.366

122

.000*
357
.020%

.000*

.000*

.015*
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faun13AnAY AED AHIN1SANAY AED
(314U 67 578) (31U 91 518)

BRG]
v

o v o v
MUIU (59882) MUY (329a)

Aeunsings Wdu= 10-30 wnfi, (SD) = 20.00 (14.142)
W&sIAAR o= 2-23 undl, (SD) = 6.53 (4.294)

sgzhalangawuaulasunsly
defibrillator MviosaNidu (onset to

defibrillation)
< 59 3(4.5) 38(41.8) .000*
6-10 Ui 18(26.9) 25(27.5)
11-15 Wil 11(16.4) 9(9.9)
16-20 Wi 5(7.5) 7(7.7)
>20 Uil 30(44.8) 12(13.2)
Apunshnga fide= 5-70 U9, (SD) = 23.27 (15.569)
wassAaR o= 2-60 Y19, (SD) = 12.49 (12.613)
maulwivlausn (initial EKG)
-Asystole Lag PEA 63 (94.0) 63 (69..2) .000%
-VF way VT 4(6.0) 28 (30.8)
SyernaNSTIEHUALTN (UnT)
<10 13 (19.4) 18 (19.8) 289
11-20 22 (32.8) 19 (20.9)
21-30 13 (19.4) 27 (29.7)
> 30 19 (28.4) 27 (29.7)
AeunsAnas Ady = 3 - 6 w1, (SD) = 23.85 (14.875)
WEINIAAR WD = 6 - 63 Ui, (SD) = 26.18 (14.819)
Return of spontaneous circulation (ROSC)
51 ROSC 25(37.3) 42(46.2) 266
-laifi ROSC 42(62.7) 49(53.8)
Survival to admission
“#@eTn 48(71.6) 62(68.1) 858
1Pimsenau admission 19(28.4) 29(31.9)
Survival to discharge
“#@etin 66(98.5) 84(92.3) 078
-nauTu 1(1.5) 7(7.7)

NUYH
- Return of spontaneous circulation ( ROSC ) el manduarivAudnuasiinasudamnnisiésunmsdiemuuTn (cardiopulmonary resuscitation)
- Survival to admission Manedia fUaeAiil ROSC wawlignasiivieanniduaunsenlasunsinululsmevia

- Survival to discharge vanedis fiheiiianTiz OHCA ldsun1sgisilufiugn fiinsen Sumsinululsmetuanazlasuaugalinguiiu

10
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b
-8

MY

SULUUNTAAAY
-Mobile

-Fixed location

1nlssnenuialagy
-S0NTNTTAUE
Y Y
“nlaegRings
A a
anuiinume
-Unu

)
-NATIIUY

Altlasunsinldens AED
-lsdwnelnly AED
-l@sunnstln AED

Onset to AED (prehospital)
Onset to defibrillator (ER)
svornatsiuAuTw (i)

maulnilausn
-Asystole ey PEA
-VF Wbag VT

Y RuALTw
ROSC

-1l ROSC

{1 ROSC

Survival to admission

Survival to discharge

1414 AED
(314U 46 578)

o v
MUY (508a2)

55.69+17.73

36 (78.26)
10 (21.74)

10 (21.74)
36 (78.26)

36 (78.26)
10 (21.74)

46 (100.0)
0(0)

18.32+15.16

21.58+12.45

36 (78.26)
10 (21.74)

20 (43.48)
26 (56.52)

19 (41.30)

3(6.52)

11

14 AED
(317U 45 518)
3uu (Gegaz)

58.64+15.41

32 (71.11)
13 (28.89)

42 (93.33)
3 (6.67)

45 (100.0)
0(0)

31 (68.89)
14 (31.11)

0(0)
45 (100.0)

6.53+4.29
6.53+4.29

30.86+15.68

27 (60.0)
18 (40.0)

29 (64.44)
16 (35.56)

10 (22.22)

4(8.89)

0.40

0.43

<0.01*

0.31

<0.01%*

<0.01*

<0.01*

0.059

0.04*

0.06

0.67
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safTnsEAUas NsRun1nlaggAtds Ia
Fun1sin AED n1sllATeq AED onset to AED

< 5 w1 onset to defibrillator < 5 W19 kag

N o

initial EKG Tanudunuseageiidedn

'
a

7 < 0.05

v

N1

Lo

anm

Wisuiguanudunusve iU Tras
AsAndaA3es AED szwinanislduaslald
1A389 AED 910157991 2 WU ASLRUNNG
W398 (p-value = <0.01) FATwlASY
n190A AED (p-value = <0.01) onset to
defibrillator (p-value = <0.01) s8zt381 CPR
(U9 (p-value = <0.01) waz ROSC (p-value
= 0.04) danuduiusegeditbdAy et

319157991 3 WeSeuiisunany
Suiusndimsindanios AED FENINEA UG
91n13la (cardiac cause) fviliAnlangn
Wwuuanlsaneuianun1si AED wuanldly
AED Soway 46.0 14 AED Sesay 54.0 iA1u
dunusegslifidedAgyn1sads (p-value=
0.33) LLazLﬁaLU%ULﬁBU non cardiac cause
fu adulniialausn (initial EKG) wudn
asystole Wwag PEA Semaz 90.34 VF wazVT
$98ay 9.76 Fanuindanuduiusediadl

HodrAgyn9ana (p-value =<0.01)

Qe

NAGNSIINNNSHIENUAUTNADURAG S

Qe

\A389 AED i1 ROSC Yoway 37.3 warudsfnga
\isBuSeway 46.2 3 survival to admission
ﬁ@uLLazWﬁﬂa@ﬁgﬂ%aﬂag 28.4 way 31.9
auasu le admit & survival to discharge

fnouflnfIsauay 1.5 wasliuIusSesuay 7.7

wdsfinne uiilonadaunuduiugnnsaai
wulfiauduiusiu drufudsiitinase
MsTERUALEN MevdinsAndanios AED
NINT197 4 FauUsTiiaudusiusiu ROSC
ogafideddynsaiaviansinddldun eng
W@y (pvalue = <0.01) mslduaglally AED

A A

(p-value=0.04) 5zuz1Ia N5 ILHUAUTN
(p-value=0.01) fauwusfifiarnuduiusiu
survival to admission ag19iiludAgYNEDH
Taun mqmﬁa (p-value = <0.01) NMSLAUNIY

0.03)

3282NAIN1TVWNUAUTN (p-value = <0.01)

U1ALTANTNTEAVES (p-value =
FanUsniiaanuduiusiu survival to
discharge pgnsditidAeysadalen 14 AED
LUU mobile wag fixed location (p-value
<0.01) 528881159 HUAUTIN (p-value

=<0.01) wag initial EKG (p-value=<0.01)

N1590Us9NA (Discu-

nn1TaiiulaTIngg public access
defibrillation (PAD) program HWadwsann1s

1%
a o

AnAs AED ans1sadenudgtheilangaiu
vonlsmenunaldunstaeituiudn i ROSC
Wintudosar 37.3 Jufevay 46.2 (pvalue
.266) survival to admission \fisRudoras 28.4

Wudesay 29.7 (p-value .858) survival to

discharge \inTuSoeay 1.5 [Wusesay 7.7
(p-value .078) IngsiunaansATUIINADY

[
a o

AnAuATes AED walisnsiuegeiidedfgy

PEDA BISIEINNISANEIUBNIINNT LY AED
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o dwmannanzauilalaile AANANT2 R
Uady E o p-value
(11U 41 519) (1u7u 50 518)
AED 0.33

% AED 23 (56.10)

il AED 18 (43.90)
maulwiialausn

-Asystole, PEA 37 (90.34)

-VF, VT 4 (9.76)

Y v a

uESsdifuusduiiiinadnitu e1gdihe ns
WIEITEUUUINITNITLNNERNIAY S288LIa)
AstaeiuAuin way aaulviiialousn
Nnnnsnwteya 141 yddeinlaniugiae
OHCA U ROSC Sagay 29.7 (95% Cl 27.6—
31.7%), survival to admission Sagay 22.0
(95% Cl 20.7-23.4%), survival to discharge
$puay 8.8 (95% Cl 8.2-9.4%)° Janadns
TnalAeeiu

dIUBNI1NT 0 AED Sawag 49.5 nenaa
nshnRaaTeq 31ndaya The International
Liaison Committee on Resuscitation (ILCOR)

® v

vesUszmaiamzidouinlaniiuteya mu
wuutuiin Utstein style wudngiiiumnnised
AULINIBRTINTSIY AED Seway 19.1 - 79.0
waneinaiuluudazUseme® dusugludlnan

[

nsAnde AED ﬁmiﬂizmaam&gﬂuwaaj Uil
(fixed location) \udulngluiiansisos
IiinseunquitiunyAUIa WazWUU mobile
foguusanerunadinszdudu uiandoya

winsaldlrgjdniianiiuiesas 73.6 lu

13

23 (46.0)
27 (54.0)

<0.01*
26 (52.0)
24 (48.0)

il AED Lissdesay 46.3 W95
NTeyanIsAnaIeldduTusA UL
AUlIN OHCA g@onAassiiu Dylan Aeby (2021)

a

OHCA dfintAnafidrunislddoyaiiinnis
giimansfiaeiin OHCA AulumsiuLmis
AED Mlnéiaaiitermuasumidsifivansa’
Nicholas John Tierney tazagug (2018) Wuil
anufifinda AED WUV fixed location model
uag population based model 919f83UsU

o
a o

WaguiulsRnasliaseunqu OHCA Lile
anszazmalilndiian lunsdlifliuussana
$180° uenanieraiiesedusnu s
Tainsrudumadings AED mslsindald AED
WHudu

n&sfindka AED §128 OHCA flfiumnean
Inea@undsaz lilaly AED & 46 918 Sovas
50.5 91nA151991 4 lefiersanuieudiou
914 AED fu ROSC Tuaulddilsilald AED
26 518 Seway 61.90 uazld AED 16 51
508838.10 dAnudunusegsiidedfgy

yeaan auldAldlelyd AED 8 ROSC 1nAT
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9nm3adt 3 nuiameiildldduaniile
findulndisilousnidy asystole way PEA
37 518 (90.34%) F48u non shockable
rhythm lddassnumenisdensialasglai
u8NINH onset to defibrillator Aiasanidy
<5 wiiferar 41.8 uanshldsunisdindugs
57 1@ adrenalin 157 @anAdeiU KL Leung
wazay 7ifnw1Auld non shockable OHCA
fifieaulniiialausnidu asystole uay PEA

v Aa

NuUINTInsINssenTinaulauaulsane1ua

[V 7%
9 v [

& MeilRuegivaunmnisluilauazguasie

f=la))

o
(Y

aeRansnaunalsaneuIaaulasUNITINE

=0

2ee

ugavng
defansandnyugnioguuuunsld

AED an51304xu8aUny OHCA ddns1nsld

AED uu3a{3% (mobile AED) Sogag 93.3 uay

AED ﬁﬁﬁ%ﬂ@gjﬁ’ﬂd (fixed location AED)
fovaz 6.7 Andudnsinisldiades mobile
AED 10.5 ﬂ%&/ﬂ fixed location AED 0.075
% Fsgendn 140 wih nenssdl 4 Fnwn
Wisuisunisla mobile uag fixed location
AED fiu survival to discharge Wui18A1u
duuseg1siidedrAgvnieads lasld AED
4 579 (Seway 8.89) LU mobile AED 2 18
(Soway 50) wag fixed location AED 2 518
(Soway 50) Wuiu agLiuI1 mobile AED 8051
nslaas du fixed location AED 8n51n15ld

[ L

F1u1n wiRadnsinaAsaiu ag1alshniy

INUIUVBUANAN YUY dBAAABINU P

Y
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Llongueras wazay (2021) Anw fixed
location AED wuadauldiiafalauuy
shockable rhythm wazildnsinisdondsa
geninileannn onset to AED Yos d1u mobile
AED fl§n51n15l9gendn 8 i wagnisdnw
984 R Darrell Nelson wagamnig (2015) wud
Turgpmuruundnisly AED fiogfusametuna
918&31A3 (mobile AED) §4n731 fixed location

o

AED p81931i8dn

d9411im (Limitation) -

sruzaniudeyaide 5 U 4 iou

v 11
&y

[

PUIUFBE19TUBY NaaNS (outcome) 13D
Fruaugsendinnszianduiuiadosena
Filiidusunuiia wusuuzlimuiusiuiu
#19819 n1sveeiuilasinisudeliiy
srovafnunuty teyaiduninfudon

[ v 1

wds doyaunrsdrueraliasuiiu 1ilesain
vundangedsiduuliinnvinlilaanunse
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Wudiniuveansdnwiesn

Srunuedes AED lulassnsdadisunuy
laiifigana A153198UULe AED Jedipanseane
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neiieanslugUie OHCA naun133de
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unagy (Conclusion) _

wan1sAnwInsAndaaiesdonluii
wlagmludifaisnsauglugUieilangasiu
uonlsameTua gaRnsaUswLslsivng
aufosandrlngifnmadity snsnisly
AED F9dawog n15infiassuuusmMsmsinme
anduiidalunisdniia AED innu Tuuuy
mobile AED 91NFONEUIANINTEAUAULAY

[ |

52UgINANIN fixed location AED §19 140
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Abstract

A introduction

National Early Warning Score (NEWS) is one of the recognized tools for the early
identification of clinical deterioration using seven basic physiological findings. The use of
the new score is primarily for adults within hospital settings. However, studies evaluating

the NEWS in prehospital settings for older patients are limited.

Y Objectives
To determine the association of NEWS and 30-day mortality among older patients

in the prehospital settings.

R Vethod
A retrospective cohort study enrolled older patients age =265 years who visited the

emergency department (ED) by emergency medical service (EMS) from 1 November 2021
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to 1 February 2023. The data were collected from electronic medical record and medical

record at the scene. The association between NEWS and 30-day mortality was assessed.

B Results

Five hundred and seven patients were enrolled in this study. The 30-day mortality
was 19.7%. Area under receiving operating characteristic curve (AUROC) was 0.726. NEWS
>8 predicted mortality with sensitivity 73% (95%Cl, 64-81) and specificity 63.6% (95%Cl,
58.7-68.1).

A conclusion

Pre-hospital NEWS was associated with 30-day mortality in older patients. Therefore,
pre-hospital NEWS may be useful to recognize early signs of clinical deteriorate in older
patients and may be applied in emergency medical service in order to provide prompt an

appropriate treatment to these patients.

A Keywords

older patients, emergency medical service, NEWS, mortality
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EMS=Emergency medical service, ESI=Emergency severity index
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Abstract
R introduction
The COVID-19 pandemic caused by SARS-CoV-2 infection poses a substantial
public health challenge. Understanding the clinical features of patients presenting at the
emergency department (ED) who meet the screening and investigation criteria for the
novel coronavirus is crucial for accurate diagnosis and management. This study aimed to
assess the clinical characteristics and identify risk factors among patients undergoing

screening for SARS-CoV-2 infection.

R Methods

In this retrospective analytical study, data were collected from 313 patients who
visited the ED of Thammasat University Hospital between March 1, 2020, and July 31, 2021.
The collected data were analyzed for the patients’ clinical characteristics, risk factors, and

treatment outcomes using univariate and logistic regression analysis.
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R Results

Of the 313 patients, 100 had COVID-19. Among the cases, 22.36% had a history
of exposure to individuals exhibiting fever or flu-like symptoms within a 14-day period.
The main symptoms were dyspnea, fever, cough, and rhinorrhea (76.04%, 64.86%, 52.08%,
and 13.74%, respectively). Additionally, 55.91% of patients had low oxygen saturation
(<80%), while 83.90% showed abnormalities in chest X-ray. Respiratory support was
provided to 66% of the patients. The majority of patients (89.14%) were admitted to the
hospital, and mortality rate was 20.13%. The study identified a higher body mass index
(BMI) of =40 kg/m’, oxygen saturation<80%, rhinorrhea, dyspnea and exposure to

individuals with fever or flu-like symptoms within 14 days as risk factors for COVID-19.

A Conclusion
Dyspnea, fever, cough, rhinorrhea and desaturation were important signs for patients
undergoing investigations for COVID-19. A significant risk factor was close contact with

individuals exhibiting fever or flu-like symptoms within 14 days.

A Keywords

COVID-19, clinical characteristic, emergency department
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20 pdsrewit S1uau 228 AuGosay 72.84)

gunniiniguInnivieiniu 37.8 aean

1.92 2 2.00 4 1.88
16.93 6 6.00 ar 22.07
3.19 0 0.00 10 4.69
7.99 17 17.00 8 3.76
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walud 97U 203 AU (Sevay 64.86) Lay
AMUNTUYDI0NTLAULABALAY (Oxygen
saturation) %eani1 95% IUIU 175 AU
(Soway 55.91)

AUrsBudulsalain-19 daraudu
Tafowadetosnit 65 mmHg $1u3u 10 AU
(3avaz 10) snsmsmelaunnnit 20 ads
Ao 311w 78 au (Seuay 78) gruunniinig
UINNINIDIINAY 37.8 eAwaled 77 Au
($ovag 77) uagANNIUNTUYDIINTAUTDN
UALTRENIN 95% U 66 AU AnLTUSPEAY
66

nATe7 3 nudghedidinas
sz ianaznisasvaiulsalain-19 A
WABsEAU hemoslobin Wiy 12.07 ¢/dL
lactate ¥41nA91 2 mmol/L Sevay 67.58
waz C-reactive protein(CRP) 111N31 50 mg/L
wu 59 auAndufesar 27.70 veafied
Wnugdnseluagnisaevaiulsalain-19

YIUUA
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A19197 2 9INTUATDINISUERILINSY

All Patients Non Covid
(N=313) (GEVAK))

21N13LLATDINTILEANS

AMgIlangaLu 21 6.71 5 5.00 16 7.51
911519 203 64.86 77 77.00 126 59.15
NINUTIEY 9 2.88 1 1.00 8 3.76
9INTTOULNAY 52 16.61 19 19.00 33 15.49
Uanidlesndunile 44 14.06 15 15.00 29 13.62
Towsts 65 20.77 25 25.00 40 18.78
Tofliauny 163 52.08 59 59.00 104 48.83
917131 9UAD 59 18.85 22 22.00 37 17.37
91NIANIYN 12 3.83 4 4.00 8 3.76
dhynlva a3 1374 25 25.00 18 8.45
mslesusauaznauiaun 8 2.56 5 5.00 3 1.41
lodudeon 3 0.96 0 0.00 3 1.41
melawilos 238 76.04 88 88.00 150 70.42
Aauld ey 43 13.74 13 13.00 30 14.08
aevan 50 15.97 12 12.00 38 17.84
Uinfsuy 29 9.27 8 8.00 21 9.86
syiumNSAndUAsuLUas 55 17.57 12 12.00 43 20.19
Heyeyraudn

pusilafinndeiioanin<6s mmHe 32 10.22 10 10.00 22 10.33
Sasmsmelannnii 20 adsseundt 228 72.84 78 78.00 150 70.42
goumniinig 237.8 °C 203 64.86 77 77.00 126 59.15

Oxygen saturation - %
<90 90 28.75 39 39.00 51 23.94
90-94 85 27.16 27 27.00 58 27.23
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M15°991 3 wanavnsiesUfURNsLasHan NS SeENTIsen

All Patients Non Covid (n=213)
EN

NanTIIMWRIUHURANS

Hemoglobin - g/dl
White blood cell - per ml
Lymphocyte-per ml

Platelet - per ml

Bun - meg/dl

Creatinine - mg/dl

PT - sec.

INR

PTT- seconds

Albumin - g/dl

Globulin - g/dl

Total bilirubin-mg/dl
Aspartate transaminase - U/L
Alanine transaminase-U/L
Lactate - mmol/L
Calcium — mg/dl

ESR - me/l

CRP — mg/L

NaNIWLNTLSES9EN 98N

EN

284

284

284

284

279

282

192

192

191

253

244

245

246

246

182

148

90

12.07 (2.61)
8600(6200,12350)
1218(788,1848)

216000
(155000,298500)

17 (11,26)
1.03(0.76,1.49)
13 (12.2 ,14.7)

1.15 (1.08 ,1.29)
27.1(24.7 ,30.7)
3.38 (0.60)
3.80 (3.43 , 4.16)
0.66 (0.47 ,1.03)
43 (28,74)

27 (16,52)
2.63(1.77 ,6.42)

8.47 (1.31)
67.38 (80.02)

71.34

All Patients (N=292)

96

96

96

96

88

87

88

88

54

41

78

VID (n=100)

12.93 (2.19)
6850(5400,8950)
1088(824,1742)

190500
(146000,265000)

16(11,25)
0.99(0.71,1.23)
12.6(11.9,13.3)
1.12 (1.07,1.19)
26.3(24.2,30.2)

3.57 (0.44)
3.78 (3.47,4.08)
0.63(0.42,0.97)

55(35,96)

33 (21.5,64)
2.24(1.8,3.35)
8.33 (1.32)

101.81 (85.00)

83.48
(40.45,146.96)

COVID (n=96)

188

188

188

188

186

187

127

127

125

165

152

158

158

158

128

107

12

11.62 (2.69)
10250(6900,13950)
1269(781,1924)

241500
(166000,316500)

17(11,27)
1.06(0.77,1.63)
13.4(12.4,15.6)

1.17(1.1,1.39)
27.4(25,31.4)
3.29 (0.65)
3.8(3.41,4.31)
0.68(0.49,1.05)

39(26,68)

24(16,42)
2.86(1.76,4.96)

8.53 (1.31)

10 (7.55)

50.25
(2.51,105.21)

Non Covid (n=196)

Abnormalities on chest
radiograph

Ground glass appearance
Local patchy infiltration
Bilateral patchy infiltration

Interstitial abnormalities

245

71

49

54

69

83.90

24.32

16.78

18.49

23.63

43

83

47

10

16

13

86.46

48.96

10.42

16.67

13.54

162

24

39

38

56

82.65

12.24

19.90

19.39

28.57
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JUrsBudulsalain-19 fdqlade
hemoglobin Wiy 12.93 ¢/dl Aadeves
Wiadanu1n (white blood cell) 6850/ml
A1 lactate 11nAT1 2 mmol/L Faeay 58.95
wag CRP 111191 50 me/L WU 53 AN
59 au Andudosay 53 veUredudulsa
TA3A-19 v

FUhefidinasidihss Tuaznsaouau
lsaladn-19 911U 292 Au LAsun1nsI9
NYLsdven wlanalauwnndenysaans

vIBLNngnvmanianiauy wuiigUlgdiuau

Soway 24.32 uay interstitial abnormalities
11U 69 Au AnluSesay 23.63

AUhedudulialadn-19 91U 96 AU
lasun1snsiatenaisdvaniasnuingUae
97U 83 AullnalonglsgUonunUnf
Amlusovaz 86.46 voaurndudulsn
TAn-19 e Tnenudnwaie ground glass
appearance 3§11 47 AU AntduSoway 48.96
WAy interstitial abnormalities 31U 13 AU
Anludesay 13.54

dl A Y dl £ L3
INATN 4 ‘WU’J’]@JQU’JEJV]L?HLF]M“VI

a a [

245 puilnaensissUaniaund Andusoay s Tanaznisaavalulsalain-19 Naealy

83.90 vosUreMdunaiinseisazns  e1fiuviaeniden (vasopressor) 31U 32 AU

[

aoumulsaladn-19 viavua loenudnuae  (Sesay 10.22 vosgUreidunueiiiss s

ground glass appearance $1wu 71 auanlu  wagnisaevaiulsalain-19 viaun) Il

AN5197 4 NNSSNYILATNISUBULSINYIUNA (treatment and admission)

All Patients Non Covid

A155NE

gfunaanAien (norepinephrine) £ 10.22 11 11.00 21 9.86
mMstvamaiungla 207 66.13 76 76.00 131 61.50
Low flow oxygen 94 30.03 33 33.00 61 28.64
High flow nasal cannula a6 14.70 28 28.00 18 8.45
Non-invasive ventilation 1 0.32 0 0.00 1 0.47
msliiedesdiemela 66 21.09 15 15.00 51 23.94
mssulishwlulssnenuna 279 89.14 94 94.00 185 86.85
- vedtaedngm (ICU) 71 22.68 23 23.00 48 22.54
« Non-ICU (Intermediate ICU and 208 66.45 72 72.00 136 63.85

cohort ward
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Aegudulsaladn-19 11 AU (Segay 11 Y09
fheiudulsalain-19 svun) lE5unssn
Undaniaiuniela (respiratory support)
fidnmau 207 au (Fovaz 66.13 vesited
Wi selsnagnsaevaiulialain-19
e Inevilnveseonauuaziaienle
maslﬁlﬁﬁlsﬁu’msluﬁqm Ao low flow oxygen
therapy (oxygen cannula ke oxygen mask
with bag) 41U 94 Ay Sun1ssnwlagly
i3nsthemelasiuiu 66 au warld high flow
oxygen 311U 46 A IneAnduiesas 30.03,
21.09 wag 14.70 vosthefidinamiihse T
warnsaeualsAlAdn-19 TmunaEy
fUaedudulsalain-19 Adosldsunis
Snwrdamaiumeladnuiu 76 au (Gewas
76 vosinedudulsaladin-19 fanun) Tng
wilan1ssnwvidamaaumelane low flow
oxygen therapy 37U3U 33 AU high flow
nasal cannula $1uu 28 Auuas MHia3oste
ela 31uu 15 au lnsdndusesas 33, 28
way 15 vainedudulaalain-19 favua
gty lifinslfiedesemelavilisnd
(non-invasive mechanical ventilation, NIV)
Tugfeiudulsalain-19 Aiesgnidu wazd
15911 surgical cricothyroidotomy TugUae
fudulsalain-19 1 s1evilesanldviedas
malalddSalfailed airway)
FUhefidiinasidhsy Tuaznsaouau
Tsaladn-19 lesuliidugUaelu 91w 279 Au

[

(Souay 89.14 vosUeNunasiise Tauay
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msaevalsalain-19 ovun) uiaugae
lunerUaginga (intensive care unit, ICU)
I1u3U 71 A wagnerUie intermediate ICU
wazvieUlesIulsaladn-19 (cohort ward)
208 A (Foway 22.68 uaz 66.45 Vesfthed
wWnawiiiseTakaznsaauaiulsalain-19
Favmanudndv) uazaefidunasiihse T
warn1sapUaIUlIAlAIn-19 F8Tin T1uu
63 A Anidudosar 20.13 vearirefdunai
#harfuazmsaeuanlsalaio-19 avun

AUaeBudulsaladn-19 lasuliduiiae
Tudau 94 au Andudesay 94 v
fudulsalain-19 evun uwadufiae lu
vegUiedngs (ICU) 913U 23 au eyl
vl 72 A (Fowas 23 uay 72 vosthedud
Taelefin-19 avmanud i) uaediitaeiusy
l3pladn-19 WHedin 91uiu 22 au (Fevay 22
voufftheuiilsalain-19 foum)

NPT 5 WU Anzunsndeuiiny
unfigalugiedidnueiiise Tawaznng
govaulsnladn-19 laun nizunIndouns
syuunilawaznasalden (cardiovascular
complication) 4117u 71 AY ANMBUNINgoU
958 UUUsEEM (neurological complication)
U 60 AU UaE ATIBUNINTBUNNTFUUNNS
wumela (respiratory complication) 311U
55 au Anlusesay 22.68,19.17 uax17.57
yosfthefitunaeiiisy fauas nsaeuaiu
Tselain-19 stamuamudsu

amzinsndauluUistudulsalain-19
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A15190 5 Azwnsngeulifiauseasa (Adverse events)

All Patients

azwnsndaulinalseaen

Non Covid

Amzauilaing 26
amgnladuindame 13
AMeilavgau 57
STUUMSAUYlasuma) 55
Anzfivinde 51
amedenimgiuiinie 34
Tanedeundu 39
donanlumaiue s 14
@eiin 63

agsruumeladuval nulasesay 28
AN sepsis 3088y 20 WAZA1IT septic shock
Soway 11 Inngiilaveniu (cardiac arrest)
Soway 24 nmglanedsundusesay 10 lay

@ a

fomsn9deTin Sovay 22

91nA15197 6 Qﬂwﬁ'ﬁﬁmﬁmama
>40 nn/msy flemadulsaladn-19 unTu
10.8 %1 (Odds ratio (OR) 10.8, 95%Cl
1.1-108.3, p=0.043) @ﬂaaﬁﬁﬂizi’atﬁmﬁlﬁ
auansedudalnatagUlrslonislininlug
wieveninidelutie 14 Suilonadulain
4NTU 5.2 1911 (OR 5.2, 95%Cl 2.6-10.3,
p<0.001) fthefifithunilenadlseleia-19
4IN%U 3.4 911 (OR 3.4, 95%CI 1.5-7.9,
b 0.004) fUapfifiornsmelaneuinilesd

Tonadulsalain-19 11nTu 3.2 1911 (OR 3.2,

8.31 5 5.00 21 9.86
4.15 1 1.00 12 5.63
18.21 24 24.00 33 15.49
17.57 28 28.00 27 12.68
16.29 20 20.00 31 14.55
10.86 11 11.00 23 10.80
12.46 10 10.00 29 13.62
a.4r 1 1.00 13 6.10
20.13 22 22.00 41 19.25

46

959%C1 1.4-7.6, p 0.007) FUhedifiAn oxygen
saturation < 80% #leannaidy
Tspladn-19 11nTu 2.8 1w (OR 2.8, 95%Cl
1.0-8.2, p 0.048) Q’ﬂwﬁﬁmmaﬂmﬁﬂaﬂ
anway ground glass opacity lonaidu
TsAlA3n-19 1nTu 5.9 WI(OR 5.9, 95%Cl
0.4-58.1, p 0.191)

9nUsIuNE (Discussion)-

[ a I3

anwgn1aRadnvesUIg NN

@

lsyiaagnisaauaiulsalain-19 (PUI) 7

wiesanidy en1sinuuntugdlien

WLNUIILENSE YAz NSEauaIUlsALAIR-19

N

Ao melaniles 0 wazloaunedaduainis

'
S o w a

ndfyveanisindelaing, 7) wuilgUly

fanuaulaiinan Seway 10.22 A1 oxygen
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m15797l 6 Outcome from multivariable backward elimination logistic regression analysis

fastiuaniy =40 ke/ m’

439 14 Tuldigua maameﬂ,ﬂammmmam
mmﬂwamhm vizaUanmnite

v
°

wniva

melawmiles

Oxygen saturation < 80%
Lactate

C-reactive protein

Ground glass opacity on chest X-rays

1.1-108.3 0.043
52 2.6-10.3 <0.001
34 1.5-79 0.004
3.2 1.4-7.6 0.007
2.8 1.0-8.2 0.048
1.5 0.5-4.1 0.462
1.0 0.9-1.0 0.058
59 0.4-85.1 0.191

*adjusted with white blood cell count, neutrophil, lymphocyte count and Interstitial infiltration on

chest X-rays

saturation tfaend1 95% Yevay 55.91 duiiu
TUludnwauziefuiudiiedudulsalain-19
Tunsfnwnil

0 msld emslefiauny wiles 1
o1msvdntugtasiidinmsiiihse Yauazns
asuaiulsaladn-19 uazludUlsgudulsa
130-19 Aund13unisinuiiviosgniduy
\esanniinnsdansesiiiisluesgnidy
v (Gevaz 82) WWuiiesarusedu 1
way 2 Temafigiheifornsmilesaziinf
msdnwluesnidudsdiinniu msfnwes
Peyrony u,azﬂmz(8)wu*j'w§ﬂwﬁlfi’f'1mmsﬁ
sy Tuarnsaouaulselaie-19 e
acute respiratory distress syndrome Wuil
9151t 1o wiles Yewaz 66, 61, uaz 50

auadu luvuenguigdudulsalain-19

47

wuilensly 1o wilos Sosas 78, 70 waz 58
AEIRU 91nIMesEUUTAUeladud
wuld W dry cough Wume 81n15ARaLYN
thynlvafnulddudiontu(s) enisliuas
g1nsnsssvumeladiandueinisdifgy
lumsiansannsidhseauagnisasuaiulse
le3n-195mdamsIdadesigudulsalain-19

Usg¥Rdsefinuniniigaislugiaed
dunauiihseiuaznisaevaiulsalain-19
wazgUrgdudulsalain-19 fie a1devveliu
yananiuissuislugag 14 fu Favuana
\deaananlunguivisdudulsalaia-19
unnigtheililditilaindesannsing
Weiviluiuissuisnn @uiiduaads) anu
dosarnnisinidenislugumu (community

cluster) \inannnsiuduiusaunanssy
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snelumumy Foviiliimaundnszaevenie
Hrunaidumigly n1sdudasazidnludgnis
wnsnszaneliguaranseuni’®
UsgiRdosiinusesasn Ao $ranan
14 Juldguavsedudalndtnduduiedennis
1w ¥nlne) vieUoninide (OR 5.2 (2.6-10.3)
p<0.001) Lﬁaamﬂmiam%mﬁmmﬂmiagui
srufuLarduiaansdnds anandeeninnns
ms&mﬁamﬂﬂﬂumam%’a (family cluster)
L*T]um'mLﬁaaﬁﬁwﬁ@ﬁﬁwiﬁLﬁmﬂWiamLﬁ??a%u
senBrlunsounsiuisauealiflemsuany
uavannsounsifodaudnduluaseuaiald

v v '

Anannnmseglnddaiuwasiinsduiaiuuey

0 pagUszIRlduandn gy

afslupsauni’
Snuszmenileinulugiiedudulsalain-19
Ao Uszidvandniauilunguisusesas 17
FuduuseiRdssinulan®
FUrodfiduiananiogs Slenaiin
dsmalileniafinifogeuniu (OR 10.8

'
a

(1.1-108.3) p=0.043) 1laannluguauiid
anedau fsvvupddufuilanasia innate
immunity kag adaptive immunity"” 59384
arduduileduidenisiianisinide
Tninfiguuss Wudnsinisueulssmeuia
nsihinwluvediieingn msdnwilagnis
Tpsomiemels yudednsnsme™®
HANNIATIAVNeRIU JURnswuingUae
FidunaeiiiseTuasmsaeuanulsaleia-19
wazUredudulsalain-19 dulvgiir1 white

blood cell count, platelet, coagulogram

48

wag liver function test aglunaueiuni B
LANA9INUITLVR LA TRTE kA ALY
nWu3aedl lymphopenia lunguguietiugu
Tsaladn-19 gUrefidnusiiinssfuas
n1saaualulsaladn-19 wazguiedudulsa
1a30-19 diA1 CRP gandnunid uiUaedudy
Tsalein-19 fdn CRP ganinlnerniadewiniu
83.48 %nﬁwﬁqﬁuﬁ’mﬂ’uéﬁumiﬁmauﬁl,ﬁﬁu

FALANAN9INIUIVEVDLNTAT WAz ALY

a

fiwudn A CRP getulunguiinefusulsa
1A30-19 uargaundulunguiifionisguuse
fifadldsunisvrtadnuinisssuumele
(respiratory support) (78.21, 42.3-87.52 )
Tnefdasdruluglunisfnuiiliiua
lngsgUaniaund laenudnuwauy ground
glass appearance mﬂﬁ'qm LATWUSNYMY
bilateral pachy infiltration 838311 lag
Shuwarsnzaes Jeasniauaniiinanize
Th¥alalsun 2019 aznudnwauzluilduonwisg
Uamdu multifocal bilateral, peripheral
opacities, opacities with rounded morphology
lower lung-predominant distribution”
91n15UndnLEauaInlIAlAiIn-19 LAn
mnmInalnnsdniauiignnssduaindelia
Talsun 2019 WnUf5enmssniauiurmsnene
Tnsaniziiven vihldinniizesndaus
Tuiden szuumeladuivan TUaudls acute
respiratory distress syndrome"® fiegudu
lsalain-19 lasunissnununtamanumela

Sovay 76 voujUledudulsnlain-19 N



InggUlgdudulsalain-19 J81n157Uuse
uaesld high flow oxygen wag N5y
iestaevela fopara3 Faufne1nissuuss
\losanludiausniifinisszuinidnsinas

= (% a a
Qﬂ%ﬂ"(julu‘ﬂizLVIﬂlVlEJENuaEJLLazL'iimmS

sEUIRURIEIERUS AR luU S lng

RERI ) (Limitatio_

esnmsdnwidedidunisine
wuudeuvds Jeyamsnddniilsonslinsuiiu
n1siivdeyalaegsiuide 2 Miuaingiu
Joyadiannsetindvedirelainlsaneruia
sssumansiadunsziiesh nsdnuidei
unuvantudien oadesdinsAnuifisdy
wuuavansieiarlideyaldasuiumniu
dlesandoyalfiudoundsdod 1 furau
W.M.2563 wazinasin1saauaIulsnlain-19
Wasulumuaniunisain1sseuin e
trarlfidunasiluiui 1 nguniau w2563
fimswasundaslinsouaquiitaefidinosi
sz Tauaznnsaevanulsalain-19 anu
niudu e19vilvdeyanainindeulstig
uanantuuds nasinmsaeualsaledn-19
Adsuldauaniunisaiviondngiunig
Angrmansinuliieenaliaiuisasiiun

91999 beanuansalnaeiinisusuasulyd

unagy (Conclusi-

v v ¢ )
QU'JEJV]L“U'WLﬂm‘V] LﬂqizﬁﬂLLaSﬂqiﬁaUﬁiu

Tsaladn-19 wazgUiedudulsalain-19 dulve
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Abstract

R introduction

Community-acquired pneumonia is a common and high-mortality condition. A new
trend of lung ultrasound has been recently utilized for diagnosis of pneumonia due to
minimal radiation exposure and bedside convenience. Lung ultrasound score has been
known for its capabilities for assessing severity, mortality, and length of hospital stay in
several conditions. However, it has not been investigated in patients presenting with
community-acquired pneumonia. Therefore, we aimed to evaluate the association between

lung ultrasound scores and 72-hour endotracheal intubation.

R Methods
A pilot observational study was conducted in an emergency department from
March 2022 to April 2023. We enrolled all patients who were at least 18 years old with

a diagnosis of community-acquired pneumonia and excluded patients with pregnancy,
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receiving mechanical ventilation at emergency department arrival, COVID-19 infection, and
do-not-resuscitate orders. All eligible patients underwent a 12-region lung ultrasound and
were rated a calculated ultrasound score of 0-3 in each region. The sum of lung ultrasound
scores in each region was analyzed to determine the association between lung ultrasound

scores and 72-hour endotracheal intubation.

R Results

A total of 20 patients were analyzed. We observed that the increased lung ultrasound
score was associated with 72-hour endotracheal intubation (p = 0.02). The receiver
operator characteristic analysis indicated an area under the curve of 0.83 (95% Cl, 0.6-1.0).
In addition, the optimal cut-off value of the lung ultrasound score value for predicting
72-hour endotracheal intubation was 19, which demonstrated the highest sensitivity of
75% (95%Cl, 34.9-96.8), a specificity of 83.3% (95%Cl, 51.6-97.9), a positive predictive
value of 75% (95%Cl, 44.3-91.9), and a negative predictive value of 83.3% (95%Cl,
59.5-94.5).

A Conclusions
An increased lung ultrasound score was associated with 72-hour endotracheal
intubation. Since it was conducted as a pilot study, further research is required to validate

its outcome.
A Keywords

community-acquired pneumonia, lung ultrasound, lung ultrasound score,

emergency department
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Introduction

Community-acquired pneumonia
(CAP) is one of the most common causes
of emergency department (ED) visits which
is characterized by three clinical criteria:
1) clinical symptoms including fever, dyspnea,
and productive cough; 2) abnormal physical
examination such as rales, or bronchial
breath sounds; 3) the observation of new
lung infiltration on chest imaging™’. Various
clinical prognostic factors such as CURB-65,
Pneumonia Severity Index (PSI) and SMART-
COP were developed to predict prognostic
outcome”. Additionally, certain prognostic
factors, such as systolic blood pressure of
less than 90 mmHg, the presence of lung
infection in multiple sites, tachypnea, and
desaturation were found to be associated
with the need for invasive mechanical
ventilation, and the use of inotropic drugsS.
Chest radiograph remains the routine
evaluation for CAP diagnosis. However,
alternative methods such as chest
computed tomography and lung
ultrasound are also available and feasible
with relatively high sensitivity and specificity.

Ultrasound is a quick, non-invasive,
less radiation exposure, and significantly

convenient tool in an emergency setting.
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It has been applied as a useful diagnostic
modality and severity assessment for
various clinical settings such as pneumo-
thorax, pleural effusion, pulmonary edema,
and pneumonia. Furthermore, a prior
meta-analysis study demonstrated that
lung ultrasound carries a greater sensitivity
and specificity compared to chest radiography
regarding CAP diagnosis’.

Lung ultrasound score (LUS) serves
as a quantitative tool for assessing the
extent of lung aeration loss. Previous
studies have successfully utilized LUS
as a predictive measure for mortality rate
in critically ill and COVID-19 patients®**°.,
LUS has also proven to be effective in
predicting the need for pediatric intensive
care unit admission in infants suffering
from acute bronchiolitis'. Moreover, LUS
was a useful tool to predict the need to
respiratory support in the neonates and

213 To our

bronchopulmonary dysplasia
knowledge, the relationship between LUS
and two major adverse outcomes such as
endotracheal intubation (ETI) and mortality
rate in patients with CAP has not yet been
reported. Therefore, this study aimed to

investigate the association between LUS

and ETI at 72 hours after ED arrival.
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Methods

This was a prospective single-center
observational pilot study in a non-trauma ED
of a university hospital with approximately
20,000 annual ED visits. Adult patients were
enrolled from March 2022 to April 2023.
This study was approved by the Institutional

Review Board.

Study population

We enrolled adult patients aged
18 years and older who had received the
diagnosis of CAP. The diagnosis is based on
at least two of the following three criteria:
clinical symptoms (productive cough,
fever, and pleuritic chest pain), clinical
findings (rales and bronchial breath sounds),
and the observation of infiltration on
chest imaging'?. The clinical diagnosis was
confirmed by attending physician and chest
x-ray was confirmed by radiologist.

We excluded patients with pregnancy,
prompt initiation of mechanical ventilation
after ED arrival, COVID-19 infection, and

do-not-resuscitate orders.

Study protocol
After obtaining signed consent,
baseline characteristics such as gender, age,

comorbidities, initial vital signs, laboratory

results, and radiographic findings were
collected. Three ultrasound operators; two
emergency physicians who are ultrasound
specialists and one emergency resident,
were pre-trained in LUS assessment with
at least 25 lung ultrasound experiences
before the study’s participation. Only
one operator performed the lung
ultrasonography on each patient. All
operators were blinded to patients’
physical examination, chest x-ray, and

laboratory throughout the study.

Ultrasound protocol

The study was conducted using a
Venue Go'™ ultrasound machine (GE
Healthcare, Chicago, IL) equipped with a
curvilinear probe (C1-5-RS transducer with
a frequency of 1.4-7.5 MHz). The patient
was initially placed in a supine or semi-
upright position. The lung ultrasound was
then applied as a bilateral scanning.
The hemithorax was divided into six regions
by using specific reference lines: 1)
a horizontal line that separates each
hemithorax into the superior and inferior
regions; 2) four vertical lines including
parasternal line, anterior axillary line,
posterior axillary line, and paravertebral

line. Following the placement of these



reference lines, each hemithorax was
subsequently categorized as anterior-
superior, anterior-inferior, lateral-superior,
lateral-inferior, posterior-superior, and
posterior-inferior regions (Figure 1).

The ultrasound operators systematically
scanned each region of the lung and
assigned a score from each region based
on specific grading criteria which ranged
from 0-3: A score of 0 was given when there
was a presence of lung sliding with A-lines

or fewer than three isolated B-lines; A

PAL
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score of 1 was given when multiple B-lines
were observed (more than 3 B-lines with
less than or equal to 7 mm between each
line); A score of 2 was given when there
were confluence or multiple B-lines (more
than 3 B-lines with less than or equal to
3 mm between each line); A score of 3
was given when lung consolidation,
dynamic air bronchograms, and/or pleural
effusion were observed (Figure 2). The most
severe ultrasound pattern observed in each

region was scored and used to calculate

Figure 1 Divided six regions of the right hemithorax using one horizontal and four vertical

reference lines for lung ultrasound examination.

Score 0 Score 1

Score 2 Score 3

Figure 2 The grading of lung ultrasound scores from best to worst (0-3).
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the sum of the LUS where 0 represented
the best and 36 represented the worst
possible scores™.

Ultrasound video recordings of each
patient were collected to assess the LUS
inter-rater reliability by each operator
independently. All chest radiographs or
computed tomography of the chest were
interpreted by a radiologist who was blind-
ed to LUS and patients’ charts. All patients
were followed up for 72-hour ETI, length
of hospital stays (LOS), and mortality rate.
If the patients were discharged before
28 days or were transferred to another

hospital, telephone was used to follow up.

Outcome

The primary outcome was the
association between LUS and 72-hour ETI
following the initial ED visit.

The secondary outcome was the
association between LUS and LOS, the 28-
day mortality rate, and the composite
outcome of non-invasive ventilation,
high-flow nasal cannula, and ETI 72 hours

after ED arrival.

Statistical analysis
All data were analyzed using PASW
Statistics for Mac, version 29.0 (SPSS, Inc.,
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Chicago, IL). Patient demographics were
presented using descriptive statistics.
Categorical data were described as
numbers and percentages. Continuous
data were displayed as mean and standard
deviation or median and interquartile range
as appropriate. Comparison of baseline
characteristics between intubation and
non-intubation groups was performed using
Chi-square or Fisher’s exact test and Student’s
t-test or Mann-Whitney U test as appropriate.

To determine the optimal LUS cut-off
value for predicting 72-hour ETI, we conducted
a receiver operator characteristic (ROC)
analysis and calculated the area under the
curve along with the p-value. This analysis
includes sensitivity, specificity, positive
predictive value (PPV), and negative
predictive value (NPV). The relation
between LOS and the LUS was calculated
using Spearman rank correlation. The
intra-class correlation coefficient was used
to determine the inter-rater reliability. The
p-value of less than or equal to 0.05 was

considered statistically significant.

Result
From March 2022 to April 2023,
twenty-two patients were eligible. Of these,

2 patients were excluded from the study
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Eligible patients

n=22

Excluded

Tracheobronchitis (n=1)
Gastroenteritis (n=1)

Figure 3 Flow of enrollment

because their final diagnosis did not meet
the criteria for CAP. Consequently, we
enrolled a total of 20 patients in this current
analysis. Of these 8 patients (40%) were
intubated within 72 hours after the initial
ED visit and 4 patients (20%) died within
28 days. (Figure 3)

The baseline characteristics of
patients are shown in Table 1. The median
age was 66.7+12.3 years. Sixty-five percent
of patients were male. The most common
underlying disease found in our study was
hypertension. The mean respiratory rate
was 32+7 breaths per minute. The median
time from ED arrival to performing lung
ultrasound was 182 minutes (58.3,257.3).
The mean of oxygen saturation at room air

was 93+6%. All of the eligible patients had
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received standard treatment. Baseline
characteristics between patients with
72-hour ETI and without ETI were not
significantly different except for LOS
(p = 0.01).

Primary and secondary outcomes

The median LUS was 15.0(10.3, 22.0).
The median LUS of patients with ETI and
without ETI were 22.0 (14.5, 23.0) and 11.0
(8.5, 17.6) respectively. Increased LUS was
found to be associated with 72-hour ETI
after the initial ED visit (p = 0.02). The ROC
analysis assessing LUS predicting a 72-hour
ETI following ED arrival yielded an area
under the curve of 0.828, (95% Cl, 0.64-1.00)

as illustrated in Figure 4.
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Table 1 Baseline characteristics of patients.

No ETI |,
Vi
(n 20) (n 8) (n=12) “

Age, year 66.7+12.3 64.8+13.3 67.9+12.0

Male (%) 13 (65) 6 (75) 7 (58.3) 0.64
Body mass index (kg/m?) 21.6+4.6 20.3+3.0 22.4+5.1 0.30
Body temperature (°C) 37.5£1.0 37.4+1.2 37.5+1.0 0.84
Systolic blood pressure (mmHg) 135.6+28.0 127.4+28.4  141.0+27.6 0.30
Diastolic blood pressure (mmHg) 79.85+18.0  77.1+24.9 81.7+£12.3 0.59
Heart rate (beats per minute) 109+19.8 118.4+21.7  102.8+16.5 0.84
Respiratory rate (breaths per minute) 32.3+7.2 32.5+6.8 32.2+7.7 0.92
O, saturation at room air (%) 92.5+6.0 90.9+6.5 93.6+5.6 0.33

Underlying disease (%)

Hypertension 7 (35) 2 (25) 5(41.7) 0.64
Diabetes mellitus 3 (15) 2 (25) 1(8.3) 0.54
Chronic obstructive pulmonary disease 2 (10) 1(12.5) 1(8.3) 1.00
Asthma 1(5) - 1(8.3)
Old pulmonary tuberculosis 2 (10) 1(12.5) 1(8.3) 1.00
Cancer 1(5) - 1(8.3)
Cerebrovascular disease (5) 1(12.5) -
Chronic kidney disease 1(5) - 1(8.3)
Cirrhosis 1(5) 1(12.5) -
Smoking (%) 9 (45) 3 (37.5) 6 (50) 0.67
Previous corticosteroids used, no. 3 (15) 2 (25) 1(8.3) 0.54
Treatment
Systemic corticosteroid, no. 5 (25) 2 (25) 3 (25) 1.00
Vasopressor used 1(5) 1(12.5) -
Time from ED visit to ultrasound, minutes 182 188.5 173.5 0.88
(58.3,257.3)  (27.3,298.5) (77.3,256.0)
Hemoglobin (g/dL) 11.6+2.0 11.0+£2.8 11.9+1.2 0.30
LOS (IQR), days 6 (3.5,26.5) 29.5(6,50.5) 3(1,12) 0.01
28 day-mortality 4 (20) 3(37.5) 1(8.3) 0.26

Note: All data were presented as n (%), mean + standard deviation or median (interquartile range);

ED, emergency department; LOS, length of hospital stays
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ROC Curve

1.0
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0.2

0.4
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Figure 4 ROC curve of LUS for predicting 72-hour ETI

Table 2 showed sensitivity, specific-
ity, PPV, and NPV for different cut points of
LUS. The score of 19 was determined to
be the optimal cut-off of LUS for 72-hour
ETI with a sensitivity of 75% (95% Cl,
34.9-96.8), specificity of 83.3% (95% Cl,
51.6-97.9), PPV of 75% (95% Cl, 44.3-91.9),
and NPV of 83.3% (95% Cl, 59.5-94.5)
respectively.

The median LUS of survival and
non-survival groups were 12.0 (10.0, 21.3)
and 22.0(15.3, 25.0) respectively. Increased

LUS was also significantly associated with

o1

28-day mortality (p = 0.01). The median
LUS of patient with and without composite
outcome of non-invasive ventilation,
high-flow nasal cannula, and ETl at 72 hours
after ED arrival were 19.0 (12.0, 23.0) and
11.0 (8.0, 22.0). This study did not find a
significant association between increased
LUS and the composite outcome of non-
invasive ventilation, high-flow nasal
cannula, and ETI (p = 0.11). In addition,
there was a weak positive correlation
between LOS and LUS (Spearman’s
coefficient of 0.43).
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Table 2 Sensitivities, specificities, PPVs, and NPVs from different LUS measurements.

e Sensitivity %
(95%CI)
>17

75 (34.9-96.8)

>18 75 (34.9-96.8)
>19 75 (34.9-96.8)
>20 62.5 (24.5-91.5)

Specificity %
(95%ClI)

66.7 (34.9-90.1)
75 (42.8-94.5)
83.3(51.6-97.9)
83.3(51.6-97.9)

PPV %
(95%ClI)

NPV %
(95%CI)

60.0 (38.0-78.6) 80.0 (53.0-93.4)

66.7 (41.0-85.2) 81.8 (56.5-94.0)
75.0 (44.3-91.9) 83.3 (59.5-94.5)

71.4 (38.8-90.8) 76.9 (56.8-89.4)

Note: LUS, lung ultrasound score; PPV, positive predictive value; NPV, negative predictive value; Cl,

confidence interval

The three ultrasound operators exhibited
excellent reliability in interpreting LUS, with

an intra-class correlation of 0.99.

Discussion

This pilot study primarily aimed
to investigate an association between
increased LUS and other adverse clinical
outcomes such as ETI and mortality rate.
We found that our results were consistent
with the majority of the prior studies in
terms of the positive relationship between
increased LUS and patients’ adverse
outcomes. For instance, the result of an
observational study of infants aged under
6 months with a diagnosis of bronchiolitis
revealed that increased LUS was associated
with the need for mechanical ventilation
and prolonged respiratory support'’.
A previous meta-analysis conducted by

Song G, et al. also found that increased
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LUS was associated with a higher mortality
rate and increased severity among
COVID-19 patientsg. Furthermore, increased
LUS in septic shock patients admitted to
the intensive care units was correlated with
worse clinical outcomes, including 28-day
mortality, APACHE Il score, and lactate
levels®.

In general, lung aeration loss is
typically caused by various conditions such
as infections, traumas, or any conditions
that lead to fluid accumulation in the lung.
This gas exchange reduction within the
lung can be detected as positive findings
from the lung ultrasound scan, such as
the presence of multiple B-lines, lung
consolidation, dynamic air bronchogram,
and pleural effusion. Therefore, the LUS
has been established as a valuable
predictive tool for assessing as well as

predicting adverse outcomes using a



summation of the score findings from each
region from both hemithorax"".

We utilized a 12-region lung ultrasound
scoring system as opposed to the 6- or
8-region scoring system'®'’ based on the
fact that the 12-region lung ultrasound
provides more lung parenchyma coverage,
particularly the posterior region which is
frequently missed by those two lung
ultrasound assessments. However,
the 12-region approach may require
additional time and could potentially lead
to a delay in patients’ assessment in the
ED setting.

In this study, we found that the LUS
at 19 exhibited the highest sensitivity,
specificity, PPV, and NPV for predicting
72-hour ETI. On the contrary, a previous
study conducted by Giorno EPC, et al.
suggested that the optimal cut-off value
was 7 among patients aged less than
18 years with any type of lower respiratory
illness'®. The discordance of this result may
be attributed to the fact that the children
had more severity at lower scores because
they have relatively weak respiratory
muscle strength and fewer comorbidities
compared to adults.

There are several limitations to

our study. First, this is a single-center
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observational study so it might limit its
external validity. Second, data collection
was performed at the operators’ convenience,
resulting in a convenient sampling and
allowing the disease progression that
potentially could change in LUS readings.
Third, we excluded patients who had
received mechanical ventilators upon
ED arrival so that patients with possibly
increased LUS were not enrolled in this
study. Forth, the time interval between
patients’” ED arrival and their ultrasound
assessment ranged from minutes to
several hours. Consequently, the variability
in waiting times may result in differences
in ultrasound findings following treatment.
Finally, this study was a pilot study, further

study is needed to validate the outcomes.

Conclusion

An increased lung ultrasound score
was associated with 72-hour endotracheal
intubation. Since it was conducted as a
pilot study, further research is required to

validate its outcome.
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