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omsindeuaznslasuen methylprednisolone (MP) 250 mg Wdudondeuviowdiedusnwide HENC
daasan133nudie HINC d1iSaegnailifuddaymneadid .05 (p = .043, p = .044 AudIFV) AdlsegIY
yesszaznauusulsmeualunguiitaefsnwise HENC d115a Yosninngy HFNC dumausnsniu
pesltpdAYNIeadA (15 Ju vs. 18 U, p = .036)
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Abstract

Objective: The purpose were to assess patient characteristics on IMCU admission, clinical
course, outcomes, and examine COVID-19 patients with acute hypoxemic respiratory failure (AHRF)
in order to identify factors associated with HFNC success

Method: The researchers performed a single center, retrospective cohort study in King
Narai Hospital from April 1 to September 30, 2021 by enrolling 76 patients with AHRF from 1,934
confirmed COVID-19 admitted in the hospital. Patients were assigned to two groups based on HFNC
success 45 patients and HFNC failure 31 patients.

Result: Mean age of enrolled patients was 56.2 years, 46 (60%) with DM were identified.
The subjects with aging (>60 years) and ones with risk factors > 2 factors were associated with HFNC
failure (p = .019, p = .028, respectively). Patients with HFNC success had a higher median of Sp0/
FiO2 at 48 hr (178 % vs. 103%, p < .001); a significant lower median of CRP at initial IMCU admission
and at 48 hr (93.5 vs. 134.3 mg/L, p = .001; 24 vs. 61.5 mg/L, p = .001; respectively), and a lower
median of D-dimer (633 mcg/ml vs. 3,259 mcg/ml, p = .001). The success group also had a higher
average ROX index at 6, 12, and 24 hr (p = .002, p < .001, and p < .001, respectively). Success HFNC
was found in patients who initiated favipiravir < 4 days of clinical manifestation and who were on
intravenous methylprednisolone 250 mg at ICU/IMCU admission (p = .043, p = .044, respectively).
Median hospital length of stay in success HFNC patients was 15 days, significantly shorter than the
failure group (18 day, p < .036).

Conclusion: HFNC is effective to treat COVID-19 patients with AHRF who have predictive
factors of HFNC therapy success. HFNC is safe to use in acute hospital at other ward outside ICU.

Keywords: high flow nasal cannula (HFNC), COVID-19, acute hypoxemic respiratory failure
(AHRF)
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N1358U1n904L3AlATA coronavirus
disease 2019 (COVID-19) Fadulsafindoszuu
madumelafinanidelada SARS-Cov-2 (severe
acute respiratory syndrome coronavirus-2)
AAnTuog 19505 nazuns nszaneluialan
efmseunsielan (WHO) Iédsemelinisszunnd
WunnzaniBunivasisags sewinsdssinaiu
7 30 unsIAN WA 2563 souudl 11 furey
w.. 2563 laenseaudulsaszunnlug (global
pandemic) f\luﬂ'ﬁxﬁ"qﬁﬁﬂqm%gﬂmyquaq
Usswellng 91nnsuninszanevedislada SARS-
CoV-2 anenugnanenuglulseinadingy (alpha
variant, B117) seddaieniugiuinea (delta
variant, B 1618) 929fauluw18u 04 AUy
w.A. 2564

Wola¥a SARS-CoV-2 flnaraszuy
msmeladundnuasinasossuudusiudiy wu
48y UInfAsue 8oUNdY §195UDIN5U0ITTUY
nswelatinnuuansrefuegnan saieinis
dndeglaudennguineendiau’ nalnnisiin
amgmeladindsunduluitheasnuh dola
SARS-CoV-2 Suffusasu ACE-2 receptor U3
\Hoyne Uen wazdldidn nszduszuuniduiu
FlinAnnismevauswaziuderindadenvin
wiindilnsila, dulwled wazuualasia Wwanis
wadlalaleifiieadastudindonvneia T-cells
deniunislsadu 3 szey loun svey 1 : Early
infection (3ufl 0-10) hiaduiuisuiiwadifoy
madumelawasUdoyansiugnssueonuIwUea
sniu fio1nsld 1Fuee Lo thyn asramuamda
Fenvrie (lymphopenia) sg&g 2 : Pulmonary
involvement (Jufi 10-14) finsunsnszanedn
dsvvumaiumela shliveniinde nsany

AURAUNAUDININE1859EN 290N (CXR) %39
LONYLTT ABUNILADIVBINTI9BN (CT chest)
fanwuzi1v17ground glass opacities (GGO)
17 szug 3 : Hyper-inflammation (Fuil 16-21) 13
mamﬂszwgﬁﬁuﬁumm%wmaﬁ'a?’mLLauauaﬁsﬁu
wsedu winduliiausaiidnde SARS-Cov-2
lavinlsiAnn1sgniauag1egunse In1svenads
vosvaonidenagewn nunisvdsesialalad
Lﬁma’]ﬂ’15§uLm L’%Sﬂm’wﬁ’i’] cytokine storm
syndrome: CSS finsvanevesievon dmals
YaaUaeiianisuiniduainnisdniau 1denis
%MEJWUEHEJGT’J (low compliance/high elastance)
Wanmgmelaguini@deunau (acute respiratory
distress syndrome: ARDS) wazn1z3inganisviela
AULUAUABUNGY (acute hypoxemic respiratory
failure: AHRF) Wuamniiilugnisidedinle
finsnsranueriivsvenianissniausuusslalu
'izﬁugﬂ \u C-reactive protein (CRP), interleukin-6
(IL-6), D-dimer, lactate dehydrogenase (LDH),
ferritin dusunanisnsadanziigludonuns
(arterial blood gas) WU AIAIINAUDDNTLIU
luldenuna (Pao) A1 wazA1ABufIves
pondlauludonund (Sa0)) ansas®®
TuanIun13ain153zUIAUelAInTInin
anyIRsusifouysy w2564 1udusn
TsanervranszurswalumsvUszaudyn
funufedliifiswesesiuduasfiiutusgng
dlutinann wlednsdaguuuunsgua
Fuheladndiflenislisuusdlileunisguasnu
UU home isolation, community isolation 9159
Tsanenuiaauy wdafey uidadfiedndua
Liesfiinnginganismeladumandeundu
(AHRF) waziivdluneaiuiagUlsdngn (ICU)
flifisswesosfudwmiuguedidndudeddre
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H1evgla (intubation) nslvieandiausnsluage
N"lumﬂﬁmuﬂ (high flow nasal cannula: HFNC) Tuwe
sfvagtiendings (IMCU) Fuduuumsnisqua
Fewdednmamiaiiddey mslieendwusnsilva
gaiumeayn (HANO) Wumnedialunislieandiau
flannsaleandiuiifiveeuiduduuasaugy
Juiifisnrmslvagdldeiumaaynlaedinising
VeI nMsEnwiinandlisiuin HENC
anunsoldladlunnedngaiifinnameladuman
Beoundy (AHRF) 1asannnsli Fio, dsnnnd
ausabiussiuvaniuvagnglasen (positive
end expiratory pressure: PEEP) 114‘53(%6?’15] 1%
wazyIwan physiologic dead space launIs
Fufwaniveulaeenles (CO) Tumaiiumela
dusuoenly vhlvheanuseldlunismela (work
of breathing) luvnuzfieuguuazeutiuftae il
wuvziniertuleaiunizUanuwiu (atelectasis)™
Snvtsdinmindsslestinldlufihonngingans
meladuramdudounnanvensnaunisiade
1a30-19 WutuiFesq’ iteaulafiezfnwid
wadnsnseddnlunisinwidiaelsnfnidelata
Talsun 2019 filanznsmeladuivandsundy
sheinsedlvioandiausesanmslvaguaziitad
Tathsfidanasernudifavesnssnw ieltdu
LLu'mw“Lums@LLa%’ﬂméﬂwﬂajmﬁuazamﬁ@m
westluvesfuagiginga (ICU) ldiieane

QUszasA
1. iefnwinadnsnenddnlunisdne
fthelsaindolasalalsun 2019 Aifinnemamela
Fumandoundusieiniodlieonduudiesns
n3lvags (HFNC)
2. Wilednwtadefiduius funadnisa
Tunssnuguaslsafndolafalalsun 2019 4

A%

An1gn19melad Unaideunaun 28LAS a9
9anBaumMEsnsINTsiuags (HFNC)

35n15ANEN
Wun193seuuu retrospective cohort
study S¥ineTuil 1 wwieu e, 2564-30 fuene
WA, 2564 SuTNteyadnguteyansideutae
N9ITUIAINET kagnanYssidougUlsueniay
guaelu dnduussrnsiilelasunisniaitady
fusudulsnindelifalalsun 2019 Tsamenua
NILUITONNTIY Tinanys lHonngudinge
wuuIzsiiinnznismeladumandsundu
Aldsunssnudieiniedliesndiaudledns
nshage munaEidadilavwindiegns 76 g
waznunu 2 nquaudendng
NATINSAALIN
1. guaedilafunsnsividededududu
Tsninidelisalalsu 2019 (confirmed case) Tng
ﬁmam’;ﬁm7aﬁaaﬂﬁﬁﬁmswum'ﬁﬁuﬁqmsmaaLﬁ'?‘iya
1255 SARS-CoV-2 ¢eis real time RT-PCR assay
fusuanresufRnsiinsuinermansnisunng
Fuseq
2. ffthwiifiongunnnd 18 Tauly
3. ffUaefiinnignismieleduivag
LRUUNEY (AHRF)
3.1) Shvmamela RR) » 30 ASyANT
3.2) AINSIENTIsOn (CXR) WU
bilateral pulmonary infiltration
3.3) lasun13§ne1n 28 oxygen
cannula >5 dns/undl uidelisziu SpO, < 95%
3.4) fnsiiintuvesauiildlunis
melaunnivsewindu 4 (Work of Breathing/
WOB score > 4)
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LNaEiNISANDDN

1. fiheiilengtiosndt 18 T Fuly

2. lavieriemela 30 18830 viaeaIn
T sun1ssnwisaeasiedlioondiausiedns
nnslvage (HANC) anglu 2 dalus

3. lavieremelaneudradi 1ICU/IMCU
(previous intubation)

6. veufuasnstetinlaemstuilauas
Taviemela (do-not-resuscitate order)
nguUszYINTAIUTEIUANI

nan153n¥1a115a (HFNC success)
nan1sinwdUaeldsunisnsieidedesududu
Tsadndeldalalsun 2019 fidanznismela
Sumandoundula Sunissnwidaaiaiasli

pendausednrnisivaguariionsituann
S1vtirgeenanvesfuiaguasisings (IMCU)
mely 14 Ju warldidedinananeniessuunis
mela

nan1ssnwIauran (HFNC failure)
nan1ssnwdUaeldsunisnsieidedesududu
Isrdndelalalsun 2019 Ainznismeledu
wandsunduldsunmssnuseaiedieandiau
megniMslvags uag 1) lasumsldvietiemela
w&an13$nwnee HENC Taids 1-48 $3lus Tnewnausn
nslavierremelatuiunisindulavesunne
fivnissne 2) Bedinnnglu 24 $9lus wdens
Snwee HFNC

Atedilasunsnsiaifdededududu
Isefnalsalalsun 2019 Te5unns admit
= 1,934 519

NaUTiNISANT

Aleilasunsnsiaifadedududu
Tsndnialisalalsu 2019 7ifla1ie
AHRF= 138 518

na9in1sAnaan 62 s1¢

AUaeRlisunsnsIaitadedududu
Tsafnelidalalsun 2019 Niln1y AHRF

$nw1e8 HENC = 76 518

v

Adrenlasun1ssnwiig HENC
#1159 = 45 578

J

Adreflasunssnwiig HENC
Auwiad = 31 518
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sdanidlun1siinsesidaya (data analysis)
nTIATIZINIsana lolusunsy SPSS
version 24.0

1. anAlanssaun (descriptive statistics)
Hlunsinsgideyaiiuguiiluvesngusoshs
mudnvazynnawasnanisine dnaueidu
$1unu mAnudl $egas Aade (mean) Asisugy
(median) AAEIENI9ABINE (interquartile
range) AAAR-gean Wazdrudsauuiasgu
(SD)

2. edAWILATIZY (analysis statistics)
mAuduTusserineladonngg AunadSaves
nssnwise HENC lawd Jadernudnuazynna
W 91y wiel avllinanie lsausedi aeldada
chi-square %38 Fisher’s exact nsdififimA1anTs
Wownin 5 iudeway 25 AazAieuiiisuninu
uansvAnadsvesteyanuudeiiles loud s
anwagyaAa (DOI at IMCU admission, time to
IMCU admission, time to hospital admission);
s initial severity of disease (SpO /FiO, ratio at
Day 1 [worst value], snsin1smgla, snsinissu
veail, SpO,, SBP [mmH], AROX index i 2,
6, 12, 20 %31.); 91U severity of disease at Nadir
(SpOZ/FiO2 ratio at 48 w3., length of IMCU stay);
laboratories creatinine, CRP, D-dimer, leucocyte
count, lymphocyte count, platelet count);
UM (Mslasuen dexamethasone 20-40 mg,
methylprednisolone 250 mg) mmaausﬁa;ﬂaﬁaa
Kolmogorov-Smirnov test %’aa&aﬁﬁmimmm

A%

Un@ @@ t test ¥39 Mann-Whitney U test
eyaninisuanuadliung

NANISANEN

naushagneiain 76 18 dadlsn)dume
i 39 578 ($ovaz 51.3) foggean 84 U ongiade
56.2Tuthiudes wuh Gufihefifleny c0Tauly
32 918 (Sovay 42.1), flsaoau BMI > 30 kg/m?
28 18 (Gowar 36.8), Tlsauszani feil W
46 918 (Seway 60.0), lsagauldanes 6 579
(5e8ay 7.9), l5AVABALEBATAILATENDY 36 18
($ovaz 47.4) dndlveySuiidnsunsshwnanduiuil
uanseNsAne (dates of Iliness: DON & 6 Tu
Jelasudnwlulsaneiuia (admission) wag
aulugiinnnis AHRF nelu 2 Ju aladhedn IMCU
HadesudnuazyaranasUseiilsndsyddiiy
Hadeidssiernuunseslsn wuil ngufegn
fidadeidns 67 318 (Bovaz 89.9) way dwlng)
fitadeidssannnit 2 Jads 50 918 (Fevay 65.8)

Han1siUSeuigutadenudnuuryans
Aunadnsuesn1sinuIfie HENC wuin ogi
Uaen319180NINARBNAGNEN1INITTN IR
HFNC d15aunnsnsiuegeilfodrAynieaia
i .05 (p < .001) uenanfingusoensiiuggeony
(60 U Tl ferwdiiusiunadnsvonissne
8 HENC duwianegnsiiiedfynieadaii .05
(p = .019) nsiitaderdscdous 2 Jadetuld

v 3

a o % o s [ ¥
UANUAUNUTAUNAANTUBINTTINYINIY HFNC

o w a

a8 AYNI9EDAN .05 (p = .028) Fan15199 1

A1519% 1 Baseline characteristics on ICU admission, clinical course

All patients

HFNC success HFNC failure

Baseline Characteristics P-value
(N =76) (n = 45) (n =31)
Sex, female, (%) 39 (51.3) 22 (48.9) 17 (54.8) 610°
Age, year, mean (SD) 56.2 (1.58) 51.3 (1.89) 63.1(2.24) < .001"
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M15799% 1 Baseline characteristics on ICU admission, clinical course (518)

All patients

HFNC success

HFNC failure

Baseline characteristics P-value
(N = 76) (n = 45) (n =31)
Risk Factors
1. Aging, (> 60 yrs), (%) 32 (42.1) 14 (31.1) 18 (58.1) 019
2. Obesity (BMI > 30 kg/m?), (%) 28 (36.84) 18 (40.0 ) 10 (32.3) 492°
3. UD: DM (%) 46 (60.0) 28 (62.5) 18 (58.1) 716
4. UD: CVS/CVD/HT/IHD (%) 36 (47.4) 18 (40.0) 18 (58.1) 121°
5. UD: COPD/CA lung (%) 6 (7.9) 5(11.1) 1(3.2) 391"
Risk factor > 2 factors, (%) 50 (65.8) 25 (55.5) 25 (80.6) .028°
DOI before IMCU admission, median [IQR] 2 (2-10) 2(6-12) 3 (2-10) 136"

“chi-square test, "Fisher’s exact, 't test, Mr\/|ar1r1—Whi‘mey U test,* <.05, DOI = dates of illness

M157199 2 Patient characteristics on ICU admission, clinical course, and outcomes

All patients

HFNC success

HFNC failure

Characteristics N = 76) (n = 45) (n = 31) P-value
Respiratory measures of patients at ICU admission
BT, °C, median [IQR] 37.6 (37.2-38.6) 37.4(37.0-38.4) 37.7 (37.4-38.8) 063"
Respiratory rate, per min, median [IQR] 26 (26-32) 26 (25-30) 26 (26-31) 251"
Pulse rate, median [IQR] 100 (84-105) 102 (86-120) 94 (86-94) 029"
Systolic blood pressure, mmHg, mean (SD) 112.86 (1.5) 114.24 (1.6) 110.14 (2.8) 279"
SpO, at worst (5Lpm), median [IQR] 92 (86-93) 92 (87-94) 92 (86-93) 561"
SpOZ/FiOzworst at ICU admission, median [IQR] 170 (106-166) 155 (153-194) 170 (106-194) 2201
SpO /FiO, worst at 48 hrs, median [IQR] 172 (100-232) 178 (160-247) 103 (95-154) <.001""
WBC %10’ cells/mm?, mean (SD) 6.5 (.34) 6.6 (.43) 6.4 (.55) 686"
Lymphocytes cells/mm?, median [IQR] 993 (720-1343) 926 (740-1449) 1,107 (720-1419) 303"
Platelet counts x10° cells/mm?’, median [IQR] 223 (181-297) 239 (181-306) 193 (166-297) 106"
CRP at ICU admission, mg/L, median [IQR] 111.1 (44-223) 93.5 (47-185) 134.3 (59-239) 001"
CRP at 48hr, mg/L, median [IQR] 29.5 (6.9-72.5) 24 (7.4-50.0)  61.5(25.0-106.0)  .001""
D-dimer, mcg/ml, median [IQR] (n=34 / n=19 /n=15) 1,105 (546-729) 633 (461-2,216) 3,259 (991-5749)  .001""
Creatinine, mg/dl, median [IQR] .90 (.70-1.11) .86 (.71-1.21) 1.01 (.62-1.05) 082"
CXR: diffused infiltration at ICU admission (%) 50 (65.8) 33 (73.3) 17 (54.8) .095¢
CXR: diffused infiltration at 48hr (%) 73 (96.1) 44 (97.8) 29 (93.5) .352¢
DOI at admission, mean (SD) 6.07 (.34) 6.6 (.44) 5.29 (.52) .059"
DOI at IMCU admission, median [IQR] 8 (10-14) 8 (2-7) 8 (6-14) 612"

“Chi-square, "Fisher’s exact, 't test, " Mann-Whitney U test, * p < .05
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A%

M197199 2 Patient characteristics on ICU admission, clinical course, and outcomes (58)

All patients HFNC success HFNC failure

Characteristics P-value
(N = 76) (n = 45) (n = 31)
Prediction of HFNC success by ROX index
ROX Hr2, mean (SD) 7.22 (.26) 7.5(.29) 6.7 (.46) 139
ROX Hr6, mean (SD) 7.48 (.25) 8.11(.27) 6.57 (.44) 002"
ROX Hr12, mean (SD) 7.29 (.26) 8.29 (.26) 5.8 (.39) < .001"
ROX Hr24, mean (SD) 7.09 (.26) 8.56 (.29) 4.95 (.39) <.001"
Medication
Favipiravir in 4 day (%) 16 (21.1) 13 (28.9) 3(9.7) 0437
DEX 10-20 before/at HFNC (%) 69 (90.8) 13(28.9) 29 (93.5) 490°
MP 250 before/at HFNC (%) 22(28.9) 14 (31.1) 8 (25.8) .044°
ENOXA (%) 40 (52.6) 21 (21.7) 19 (61.3) 210°
Outcomes
IMCU LOS, median [IQR] 9 (7-20) 9 (6-11) 13 (7-21) 064"
HOSP LOS, median [IQR] 15 (11-20) 15 (10-17) 18 (10-26) 036"

“Chi-square, "Fisher’s exact, 't test, " Mann-Whitney U test,

nan sseuiisutadeiielnussuunig
Wwurelanunasdnsvadn1ssnenie HENC wuin
A5 gIUVRITNIINITI UIla, Adisegu

'
al

¥99 SpO /FI0, 9 48 Falus, Ansfsegiu CRP
Uz ICU admission, Anifsegnu CRP 71 a8 Falug, way
Ai5eg1U D-dimer dnasiaNaansveINsinwInIe
HFNC #id159 unndnafuegedifodfynisadai
.05 (p =.029, p < .001, p = .001, p = .001, W@
p = .001 Muae)

Auade ROX index funadnsvain1ssnw
e HENC wuinAiade ROX index 71 6, 12, way

[y

24 Fl SinasonadnsesnsSnufiuananety
aghaiitfudduneadng .05 (p = .002, p < .00,
p < .001 Muaeu)
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Weua teegneliuszansain

A" C-reactive protein (CRP) 7 Wang"”
weAnwliluriusneesn1sszuinvelsalain
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(93.5 mg/L) fleningusnwisne HENC duman
(134.3 mg/L) wavAnsisegu CRP 7l 48 dalus Tu
gusnwisng HENC dnda (24.0 me/L) fiAnsind
SN0 HFNC qvian (61.5 me/L) unnenaiu

n
n
agnafifuddayneadani .05 (p = .001, p = .001
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Yuazafudunm 3 fu dJeufudnnguiitae 34
51y AFFUNTINYINAUNIATEIL (standard care)
WU Ngu methylprednisolone denslseg1uvs
sveznamsueulsmeTuaiiaundn (11.62 + 4.81
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