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Factors Associated with the Development of Acute Kidney Injury in Acute

Decompensated Heart Failure

Wipada Songwattanai MD., Gp Capt. Pongsathorn Gojaseni MD.
Division of Nephrology, Department of Medicine, Bhumibol Adulyadej Hospital,
Directorate of Medical Service, RTAF, Bangkok, Thailand.

Correspondence to : p.gojaseni@gmail.com

(Received : 30 May 23, Revised : 21 Oct 23,  Accepted : 30 Oct 23)

Abstract
Background : Acute decompensated heart failure (ADHF) is a clinical syndrome that often results in
hospitalization. Acute kidney injury (AKI) or cardiorenal syndrome type I is common in ADHF patients due
to confluent of interrelate abnormality of decrease cardiac performance and renal function. Moreover,
development of AKI in ADHF patients is associated with poor prognosis. This study, therefore, aimed to
investigate the factors associated with the development of AKI in ADHF.
Objective : To determine factors associated with the development of AKI (cardiorenal type 1) in ADHF
patients.
Methods : This is a retrospective study of ADHF patients who were admitted in Bhumibol Adulyadej
Hospital, Bangkok between August 2018 to December 2019. Demographic data, clinical data, laboratory
findings, and echocardiography data were collected from electronic database. Framingham criteria was
used for diagnosing ADHF, while Kidney Disease Improving Global Outcomes (KDIGO) criteria 2012 was
used to diagnosis and staging AKL
Result : 152 patients (age 68.78+14.02) diagnosed with ADHF were enrolled in the study. Incidence of AKI
stage I, II, and IIl were 69.7, 11.8, and 18.4 %, respectively. Patients with cold type heart failure (p=0.014),
mitral regurgitation (p=0.022), chronic kidney disease (CKD) (p=0.034), and the used of beta blockers (p=0.042)
was increased risk for AKI. It is important to note that patients who developed AKI were significantly
increased risk of intubation (p<0.001) and death (p=0.001).
Conclusion : In 152 patients with ADHF in Bhumibol Adulyadej Hospital, factors associated with the
development of AKI include: cold type heart failure, mitral regurgitation, baseline CKD and the used of beta
blockers. Patients who developed AKI has significantly increased risk of death.
Keywords : cardiorenal syndrome, acute kidney injury, acute decompensated heart failure.

Royal Thai Air Force Medical Gazette, Vol. 69 No. 2 May - August 2023




2 Royal Thai Air Force Medical Gazette Vol. 69 No. 2 May - August 2023

(HNWusHURIY)
74

v A W P a = % o P @ Y
Uaaah aa«wuanumsmmlmmmﬂuwmﬂuQﬂm‘numawﬂaaumm
AUANSULRIUNAY

WAy 3M0 aNIAU WU, U.B.WNASS AALEE Wi,

mihelsale, navargsnssu sw.)inasgasny wa.

v 1
1Inaaea
fnwadn1sian : Nwi laanwaTRamSUEUNY (acute decompensated heart failure: ADHF) Slomadanis
fusammatansunandausna o leeawgmatanmelemeideumdis (acute kidney injury: AKD) %38 cardiorenal
syndrome type I lngmaifia AKI lugfihengsiiangonarh liinnnsquussuassmnsdefinaasiihy mamud
Taiuifesrasmafione AKI slmj'ﬂ:]Hﬂdmﬁfiuﬂuﬁqdﬁ@hﬂﬁ@LLa%'ﬂm;j'ﬂ’m
[ 6 A R v Ay o 6w a a [ v Aa o v A o A a [
Tonuszasn adneiadufisuiusiumafiolanadenais lugiheifiamsnlasmmsiamiEudoumas
Fme3de : nadnwildumsfinmndumdssnemamununesuden (Retrospective chart review study) lneifisoya
mmjﬁhaﬁ“lm”%’umﬁﬁaﬁmwﬁm’;z ADHF ¢ Framingham criteria S930UM33%adtin1ig AKI ¢4 definition
929 Kidney Disease Improving Global Outcomes (KDIGO) 2012 waslasumssnmnlulsmening lowldms
Aemeidayameshia
A Y A 6 v A v o = Z Zﬁ A A [~ v
wamsdn : Aefihefdunamignadadondisyhmsinmvisdu 162 118 o 68.7 I Wnnemesouas 65.9
] [~ A A 1 v [« A v
wausfihefinunaz AKT uazlsinunnig AKT Sawaz 50 laenfhs AKT sveefl 1, 2 uae 3 Sawa 69.7, 11.8 Uay
18.4 MuaeL tRdendanuduiussdamainniy AKI athafltibaeiumaaiiine cold type heart failure (p=0.014),
aNUNsAR nSasTeY (p=0.022), lsnlaE0ss (p=0.034) l,l,azmivl,@”%“umﬂﬁjm beta blockers (p=0.042)
tdl A tdl Aa a % tﬂl 1 v A o A Aa v
Twaniefiihefifinnme AKT fnsldiesastemnelasasay 77.1 (p<0.001) uazdldamnmAedinsoas 17.3 (p=0.001)
Gannniihenlife AKT athedidhdnmentia
A X ! v Ay o fu A o, v . X v o
# : InnsenmiuNTRAENSUsUNIRA A Tugfihe ADHF 16fir cold type heart failure, Mizanlaasa’,
Lavsznduandulsnlngass uasnsldsienngs beta blockers wonmnidmuhifieiifinny AKT fdan
memeguathaiiiehey

Ay : mazanndAadndvasialauazle, lnnedeuway, ansiladiuandeuwan

@ o w A Aa | ! A A o
ﬂ’J'\NL‘ﬂ%SJ‘ILLﬂZﬂﬂNﬁ‘lﬂmﬂlmﬂiyﬂ‘l NIDNIUNN cardiorenal syndrome NNAING NEAUDING

mazleonadaundunonainazdsna Wi
wenFamnelash lowasuan tadena WifanenFannee
a’i’mzﬁm”’m % 1Aa cardiorenal syndrome,
hepatorenal syndrome, uremic encephalopathy et
T waiihe Adoadiumesnmednlulsmenna
P laets congestive heart failure ﬁﬁ%mmﬁmmﬂ%u

I@am’gzﬁ'ﬂaaﬁmmLLagmﬁLﬁmm’szlmm (renal failure)

ﬁwslmytﬁmmm?mm wardenmaduaiasadiagie
ﬁqmﬂzaqtgLﬁmuﬂigmmmam”mmﬁﬁmqsn \Wawan
annlumasnmnmagsanan”

Safanmshlagiume cardiac output aRag
AlslRsmesommhruaseiingn o Rasmeneiden
VL'iJLém\lG] (renal ischemia) ﬁmﬁﬂﬁ%@j/% neurohormonal

a”uvl,m”mi miﬂﬁz@j/% renin angiotensin aldosterone



Vol. 69 No. 2 May - August 2023

(RAAS) system, sympathetic nervous system Hag
norepinephrine a‘imsq]mfmaz sodium NAUAUTIINY
WAIIN preload Wa¢ afterload fhwaslw”m‘sﬁmmmﬁﬂa
AABINMIE TINGRMTIMIYeH arginine vasopressin
(AVP) Lﬁxﬂﬁ@mﬂé’uﬁw \ie fluid retention WU V2
receptor 71t wasth WfiAadudandiutmenad
(peripheral vasoconstriction) WUV Vla receptor
dusBumahamzesilesianassniuis damavhom
saah laugasniuficnshdsnniudos ) Aol
&jﬁ'hyﬁmmwiaumﬁaULLazuwmaammm’iﬂqa@m 9
mumtﬂu’ms‘biéuqm (vicious cycle)

Cardiorenal syndrome Bximsnamashudl
W61, 2548 L0l Guyton! 2 panefarmii lavhauAnUng
Vo levhamAnUnduah vhlsiBne tnewilsAnUndmaisn
SeiadasmmneAede bihnmelissAannmahou
Aeundwasadarlanow dasnludl 2551 Ronco C uae

O liehaiaanNeay cardiorenal syndrome

Swsneds mmsilavhemieUn@diasnila wianne
nlavhomRsunddasannsvhamsesln Sadifiadu
udhnsaubifosasating shouaaatatming: uay
|efutls cardiorenal syndrome aanidiu 5 #fia o

1) Cardiorenal syndrome type I Amavhau
P00 anadaeIBEuNaL dawarh iawendanm
iila Tnusmenssssinenzasmsfislsaanameilang
WUUELWAYU Wei3enT acute decompensated heart
failure

2) Cardiorenal syndrome type I S ARG
Jumavhasesilauudess vliAelseladesouay
sisiueia i lumadesas

3) Cardiorenal syndrome type III dAmavhau
saslmanasathadeundi dawarhlinngilanauuy
Gouwdu Tasanufiaundvesssh ndous way
emienfmaanIacslwdan nazdumsYuessIL
neuroendocrine system

4) Cardiorenal syndrome type IV Iiﬂi@]éa%’d
sliEmavhameasileanas ndmdiamlaln e
Besdemafinlseilauasvaanidon o

Royal Thai Air Force Medical Gazette 3

5) Cardiorenal syndrome type V flsevna
systemic 19 W visanmrfadelunstusden
vbidaenuAaUndlumsvhoueaslauasinla

Acute decompensated heart failure Lﬂuiiﬂ
Aad o R R v
ffdmnmsnaudisnsnm iulsmeninags, malalu
vahnsMsguanklaisnm acute Wk long term 33
HwSesshdty wmnzazldaasammandudsninmniu
Tsamenna®® loemdsmmitiasiolse ladiuvan udhms
Urudwhenldbelunaibm lnegan sign of perfusionuay
sign of congestion Insazuislaaaniiu 4 ng
NGl 1 : Wet and warm @8 volume overload Wa

das o 2 .
perfusion i NANUWLLIRETIER Uazmasnnéa nsysy
YW@ diuretics i")Nﬁ"lJm{L‘VI” vasodilators

fLa_Jﬁ 2.: Wet and cold @afl volume overload W&

hypoperfusion ﬁﬁam’::: decompensated 17;61”6\‘1‘1612%'11
MIQualnaiia Waza1adiasMs invasive hemodynamic
monitor Glumislﬁ' diuretics 5ﬂﬁv’\1mﬂ@1yad\1ﬂ” inotropic
drugs
Dﬁ;&ﬁ,& : Dry and cold é’u&ﬁam';z low flow state 1
advanced heart failure fisleSumagualnddamas
27196129M5 invasive hemodynamic monitor, inotrope
W8 mechanical circulatory support W intra-aortic
balloon pump
ﬂasm 4 : Dry and warm Wu compensated heart
failure &NsnInUSuEnuaLquaRMltiun outpatient 1ot
slumwnadmﬁnmuuuwanmiwuﬁm % ?JEJ']\‘I
ﬁa n198@ preload, N13AA afterload LLﬁZﬂ'ﬁLWN
contractility 39NAUM3 control neurchormonal
activation A ﬂﬁiﬁ’mﬁﬁum RAAS, sympathetic,
mineralocorticoid receptor maamumﬂﬁmﬂeju
sodium glucose co-transporter subtype 2 (SGLT2)
inhibitor Tnedmsunsan preload Wi Jaquiudams
Srsnanarsg s AomsWikndinTiame (diuretics) domsld
diuretics %ﬂminsz@j"u neurohormonal activity
Ranmeenaufintndasndausend q Raameilaiiu
APLING (arthythrmias) waens lekndt ke ennse Tha
ovhlianmzlamesnniisiu wenaniidmuinme



4 Royal Thai Air Force Medical Gazette
A a § vy | 2 v A v v 6w [
Tomefifedulugihengsidsdonaduiusiutadey
B o) Bnvianzaehs W ANNTUISBIMIE laakmaY,
Tsawalafifuaning, lsntszdadu  vaeilae
LA Aoy e 4 a o oo 4
aaananennaxauigihelesy FsmenufeTadeidie
gasmafieamelanedeunduniong cardiorenal
o) - A o v A
syndrome type I i hengaiidadudssheylunsiiay
Yasrumafianmesianam muvsnansnaglimsifias
wagyhmanm ladausisseian o vadlsaioansanms

a ¥ Y a Aa A 1 Z'{I
NANIENINTRULRLDNNNITLFLTINVDI Eﬁlﬂ’] RGENS

[y 6 a v
'JGIQlI?VéNW]IENﬂ'ﬁ'JQEJ
Jagusasanan
A = 1% ;l o v 6 o a a
WadnmiRsafduiusiumain lonaidey
% v dl a % U a o A a %
waﬂmﬂm afifingi s TR amnIS LR LWL
Jaguszasdsas
A R v Ay o fu o
WafNTad e WU ST AUANNTULS
Pasnme lemaiewais mathiemaunnle sevnmms
uanlulsmenng uaseeTmaSetie

a ada v
EAS TRl )
R z [« R A
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daumaamumanumungsden (Descriptive retro-
spective chart review study) I@ml,ﬁm”azﬂammj'ﬂm
ﬁvl,m”%’um'ﬁﬁadfadwﬁmaz congestive heart failure
¢N% Framingham criteria 3axriuiviae lfinny AKI
¢« definition 984 Kidney Disease Improving Global
Outcomes (KDIGO) 2012 waclesumashun lulssnening
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98287 (chronic kidney replacement therapy)
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tional Classification of Diseases (ICD 10) n179, 1500
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1) mglsmediuunais (Acute kidney injury:
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creatinine e ldMAtasLeNNe KDIGO 2012 fa

@1 serum creatinine Lﬁwﬁ% 0.3 N./04Q. mﬂmwz
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i 48 Tl vBaNeN serum creatinine AW 15 Wh
andameluszesam 7
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Beunaliuazl4meieeIent Chi-square, Fisher exact
test 9139 Mann-Whitney U test NNANNWANICHN
yasaya nemfihitddymesiammualii p<0.05
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A9 cold type heart failure lnenuldsaray 70 (p=0.014)
wazdlsntszidudniiulye laSasmulasasay 71.4
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ﬁ’]ﬂﬁﬁﬁgﬁu N-terminal pro B-type natriuretic
peptide (NT-pro-BNP) L& hemoglobin L3035y sl,wjﬂ’m
Wlaaumandeundieadisunaanm suhlddans
Lmﬂ@mﬁmwdw@”ﬂaaﬁﬁmaﬂﬂLﬁmvl.mml,ﬁauwﬁu
srausaslummaf 2-4

Variables All AKI No AKI P-value
n = 152 n=76 n=76
Age, mean+S.D. 68.78+14.02 69.71+13.30 67.86+14.73 0.416
Men, no. (%) 5 (565.9) 46 (54.1) 39 (45.9) 0.253
Body weight, mean+S.D. 62.06+15.94 61.54+14.48 62.57+17.37 0.691
Height, mean+S.D. 160.56+8.76 160.49+8.34 160.6349.22 0.919
Body-mass index (kg/mz), 23.9545.30 24.07+5.69 23.82+4.92 0.772
mean+S.D.
Comorbidity, n (%)
[HD 44 (28.9) 1 (47.7) 23 (52.3) 0.721
Stroke 6 (10.5) 1 (68.8) 5(31.2) 0.113
Hypertension 117 (77.0) 59 (50.4) 58 (49.6) 0.847
Diabetes 70 (46.1) 7 (52.9) 33 (47.1) 0.515
Dyslipidemia 53 (34.9) 5 (47.2) 28 (52.8) 0.610
CKD 21 (13.8) 5 (71.4) 6 (28.6) 0.034*
VHD 19 (12.5) 1 (57.9) 8 (42.1) 0.462
COPD 10 (6.6) 5 (50.0) 5 (50.0) 1.000
Anemia 4 (2.6) 3 (75.0) 1 (25.0) 0.311
Cardiac arrythmias 15 (9.9) 8 (53.3) 7 (46.7) 0.786
Warm-wet 119 (78.3) b4 (45.4) 65 (54.6)
Warm-dry 3(2.0) 1 (33.3) 2 (66.7)
Cold-wet 26 (17.1) 7 (65.4) 9 (34.6) 0.05*
Cold-dry 4 (2.6) 4 (100.0) 0 (0.0)

Abbreviations: AKI, acute kidney injury; IHD, ischemic heart disease; CKD, chronic kidney disease; VHD,

valvular heart disease; COPD, chronic obstructive pulmonary disease
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Variables All AKI No AKI P-value
n = 152 n=76 n=76
Cold type HF 30 (19.7) 21 (70.0) 9 (30.0) 0.014*

Cause of ADHF, n (%)

ACS 54 (35.5) 28 (51.9) 26 (48.1) 0.735
DCM 45 (29.6) 5 (55.6) 20 (44.4) 0.374
Hypertensive heart 3(8.6) 6 (46.2) 7 (53.8) 0.772
Arrhythmia 0 (19.7) 14 (46.7) 16 (53.3) 0.684
Valvular heart disease 7 (11.2) 2 (70.6) 5 (29.4) 0.072
Unknown 4 (15.8) 10 (41.7) 14 (58.3) 0.374
Current Medication
Betablocker 70 (46.1) 41 (58.6) 29 (41.4) 0.042*
ACEI/ARB 57 (37.5) 33 (57.9) 24 (42.1) 0.132
Spironolactone 20 (13.2) 10 (50.0) 10 (50.0) 1.000
Statin 82 (53.9) 41 (50.0) 41 (50.0) 1.000
Diuretic 69 (45.4) 36 (52.2) 33 (47.8) 0.625
Antiplatelet 0 (39.5) 29 (48.3) 31 (51.7) 0.740
Anticoagulant 34 (22.4) 21 (61.8) 13 (38.2) 0.119
None 29 (19.1) 7 (24.1) 22 (75.9) 0.002
Blood pressure WINSY

Hypotension 1(7.2) 8 (72.7) 3(27.3)

HTN stage 1 7 (11.2) 7 (41.2) 10 (58.8)

HTN stage 2 45 (29.6) 24 (53.3) 1 (46.7) 0.482
HTN crisis 2 (7.9) 5 (41.7) 7 (58.3)

Normal 7 (44.1) 32 (47.8) 35 (52.2)

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; ACS, acute coronary syndrome; ADHF,
acute decompensated heart failure; AKI, acute kidney injury; ARB, angiotensin receptor blockers; DCM,

dilated cardiomyopathy; HF, heart failure; HTN, hypertension
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J a va {o o 61 a
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Variables All AKI No AKI P-value
n = 152 n =176 n =176
Oxygenation
<90 15 (9.9) 11 (73.3) 4 (26.7) 0.057
>90 137 (90.1) 65 (47.4) 72 (52.6)
Echocardiogram
LVEF, mean+SD 41.56+19.70 41.95+18.40 41.15+21.03 0.805
HFEF 79 (51.9) 40 (50.6) 39 (49.4)
HFmrEF 19 (12.5) 9 (47.4) 10 (52.6) 0.968
HFpEF 54 (35.5) 27 (50.0) 27 (50.0)
RWMA 111 (73.0) 56 (50.5) 55 (49.5) 0.855
AR 20 (13.1) 11 (55.0) 9 (45.0) 0.631
AS 8 (5.3) 4 (50.0) 4 (50.0) 1.000
MR 68 (44.7) 41 (60.3) 27 (39.7) 0.022*
MS 3(1.9 2 (66.7) 1(33.3) 0.560
TR 25 (16.44) 12 (48.0) 13 (52.0) 0.827
Pulmonary hypertension 55 (36.2) 30 (54.5 25 (45.5) 0.399
Pericardial effusion 14 (9.2) 7 (50.0) 7 (50.0) 1.0000
Blood chemistry
Hemoglobin
<6.5 1(0.6) 1 (100.0) 0(0.0)
6.5-7.9 5(3.2) 4 (80.0) 1 (20.0)
8-9.9 20 (13.1) 14 (70.0) 6 (30.0) 0.124
10-11.9 49 (32.2) 23 (46.9) 26 (53.1)
>12 77 (50.6) 34 (44.2) 43 (55.8)
NT Pro BNP
<450 1(0.6) 0(0.0) 1 (100.0)
450-899 24 (15.7) 12 (50.0) 12 (50.0)
900-1800 19 (12.5) 9 (47.4) 10 (52.6) 0.780
>1800 108 (71.0) 55 (50.9) 53 (49.1)

Abbreviations: HFTEF, heart failure reduced ejection fraction; HFmrEF, heart failure midrange ejection

fraction; HFpEF, heart failure preserved ejection fraction; RWMA, regional wall motion abnormalities; AR,

aortic regurgitation; AS, aortic stenosis; MR, mitral regurgitation; MS, mitral stenosis; TR, tricuspid

regurgitation



Vol. 69 No. 2 May - August 2023

Royal Thai Air Force Medical Gazette 9
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Variables All AKI No AKI P-value
n = 152 n=76 n=76
GFR LLﬁﬂ%J‘LJ, mean+S.D. 60.61+23.56 54.384+21.09 66.85+24.37 0.001*
<30 12 (7.8) 7 (58.3) 5 (41.7)
30-44 28 (18.4) 19 (67.9) 9 (32.1)
45-59 36 (23.6) 20 (55.6) 16 (44.4) 0.069
60-89 56 (36.8) 24 (42.9) 32 (57.1)
>90 20 (13.1) 6 (30.0) 14 (70.0)
Urine output
<300 ml. 2 (1.3) 2 (100.0) 0 (0.0)
301-2999 ml. 133 (87.5) 67 (50.4) 66 (49.6) 0.281
>3000 ml. 17 (11.1) 7 (41.2) 10 (58.8)
Inotropic drug 21 (13.8) 14 (66.7) 7 (33.3) 0.100
Expose to contrast 35 (23) 19 (54.3) 16 (45.7) 0.563

Abbreviations: AKI, acute kidney injury; GFR, glomerular filtration rate.

AMNFNNITTNI 98ISR L RLUNSWRUNS
Hnsasdazmala szeziammaneanlnlssmening was
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GL%;”J Meiifennelanaidoundwingld

iw3astaemelasesar 77.1 (p<0.001) uarszazIM
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fldiRanmglanad sunduaeiltud dymeada
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Variables All AKI No AKI P-value
n = 152 n=76 n=76
Intubation 35 (23) 27 (77.1) 8 (22.9) <0.001*
Length of hospital stay
1-b 44 (28.9) 13 (29.5) 31 (70.5)
6-10 63 (41.4) 32 (50.8) 31 (49.2) 0.001*
11-14 12 (7.8) 6 (50.0) 6 (50.0)
>14 33 (21.7) 25 (75.8) 8 (24.2)

Abbreviations: AKI, acute kidney injury
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Death P-value
Yes No
Non AKI 1 (1.3) 75 (98.7) 0.001*
AKI 13 (17.3) 62 (82.7) 0.001*
* AKI stage 1 6 (11.5) 46 (88.5) 0.046*
* AKI stage 11 1(11.1) 8 (88.9) 0.599
* AKI stage 1T 6 (42.9) 8 (57.1) 0.005*

Abbreviations: AKI, acute kidney injury
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Abstract
Background : Hemodialysis patients commonly require catheters as dialysis access, but catheter-related
bloodstream infection (CRBSI) is a significant complication that can impact morbidity and mortality. Lim-
ited data exist on CRBSI in Thailand. This study aims to determine the prevalence of mortality, risk factors,
and complications of hemodialysis non-cuffed venous CRBSI in Bhumibol Adulyadej Hospital, Thailand.
Methods : This study is a retrospective study of patients diagnosed with hemodialysis non-cuffed venous
CRBSI in Bhumibol Adulyadej Hospital between January 2013 and December 2018. Data were collected to
identify complications of CRBSI, including death and its risk factors.
Results : A total of 1,173 patients who inserted non-cuffed venous catheters for hemodialysis were identified.
Seventy-eight patients (6.65 %) of those were diagnosed with CRBSI. The mean age was 60+14 years old.
There were 40 males (51.3 %). The most common causative pathogens were gram-positive bacteria
(46 episodes; 58.9 %), with methicillin-susceptible, Staphylococcus aureus (MSSA) at 23 episodes (29.5 %).
The death rate was 15.38 %. The mean length of hospital stay was 32.3+17.22 days and 20.8+19.6 days in the
non-survived and survived groups, respectively (p=0.002). Infection with gram-negative organisms and
septic shock were higher in the non-survived group (49.95 % vs. 32.3 %, p=0.039 and 83.3 % vs. 15.2%,
p=0.042 in both outcomes). Duration of catheterization tended to be correlated with mortality.
Conclusions : The prevalence of mortality associated with non-cuffed venous CRBSI among hemodialysis
patients in Bhumibol Adulyadej Hospital was 15.38 %. Mortality was associated with longer hospital stays,
gram-negative organism infections, and septic shock but not with the site or duration of catheterization.
However, larger studies are required.
Keywords : catheter-related bloodstream infection (CRBSI), non-cuffed venous catheters, hemodialysis,
mortality.
Royal Thai Air Force Medical Gazette, Vol. 69 No. 2 May - August 2023
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Age (Years; mean+S.D.) 60.4+14.06 65.83+11.52 59.41+14.3 0.116
Male sex (%) 40 (51.3%) 7 (58.3 %) 33 (50 %) 0.096
Female sex (%) 38 (48.7%) 5 (41.7 %) 33 (50 %) 0.070
Weight (kg.) 66.79+13.79 64.22413.79 67.26+67.26 0.163
Height (cm.) 162.4148.45 163.3348.45 162.2448.28 0.677
BMI (kg/m* mean) 25.1844.74 23.96+4.73 25.445.46 0.137
Length of stay (days) 22.57+19.67 32.33+17.22 20.8419.6 0.002
Duration of catheterization (days)  45.2+50.92 46.92455.04 35.75411.28 0.330
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Characteristics All patients Expired Survived P value

(n =78) (n = 12) (n = 66)

Comorbidity

Diabetes (%) 44 (36.7 %) 4 (33.3 %) 40 (60.6 %) 0.377

Hypertension (%) 47 (39.2 %) 4 (33.3 %) 43 (65.2 %) 0.397

CAD (%) 16 (13.4 %) 4 (33.3 %) 12 (18.2 %) 0.493

Cirrhosis (%) 4 (3.4 %) 1(8.3 %) 3 (45 %) 0.540

Malignancy (%) 6 (5 %) 1 (8.3 %) 5 (7.6 %) 0.536

On Immunosuppressant (%) 325 %) 1(8.3 %) 2 (3 %) 0.541

Site of insertion

Femoral vein 40 (51.3 %) 6 (50 %) 34 (51.51 %) 0.343

Internal jugular vein 38 (48.7 %) 6 (50 %) 32 (48.4 %) 0.343

Investigations

Hemoglobin level (g/dL) 9.16+1.62 8.93+1.52 9.20+1.65 0.602

Serum albumin (g/dl) 3.0840.74 3+0.94 3.09+0.71 0.67

Serum ferritin (ng/dL) 861.74+1013.02 1359.334+1940.15 771.21+724.32 0.206

Iron (pu/dD) 58.54+42.09 75.42454.407 55.47+39.18 0.179

Transferrin saturation (%) 32.68+23.24 46.17+34.94 30.23+19.84 0.179

Organisms

Gram-positive, episodes (%) 46 (58.9 %) 6 (33.3 %) 40 (61.5 %) 0.236

MSSA 23 (29.5 %) 3 (25 %) 20 (30.3 %) 0.22

MRSA 9 (11.5 %) 3 (25 %) 6 (9.1 %) 0.073

Staphylococcus epidermidis 5 (6.4 %) 0 (0 %) 5 (7.6 %)

Enterococcus faecalis 1 (1.3 %) 0 (0 %) 1 (1.5 %)

Other Streptococcus 5 (6.4 %) 0 (0 %) 5 (7.6 %)

Bacillus cereus 2 (2.6 %) 0 (0 %) 2 (3 %)

Other gram positive organism 3(3.8 %) 0 (0 %) 3 (4.54 %)

Gram-negative, episodes (%) 30 (35.71 %) 9 (49.95 %) 21 (32.3 %) 0.039

Pseudomonas aeruginosa 6 (7.7 %) (0 %) 6 (9.1 %) 0.251

Escherichia coli 3 (3.8 %) 0 (0 %) 3 (45 %)

Acinetobacter spp. 1(1.3 %) 1(8.3 %) 0 (0 %)

Serratia marcescens 3(3.8 %) 1 (8.3 %) 2 (3 %)

Klebsiella pneumoniae 4 (5.1 %) 1(8.3 %) 3 (45 %)

Enterobacter cloacae 3(3.8 %) 00 %) 3 (45 %)

Stenotrophomonas maltophilia 3(3.8 %) 3 (25 %) 00 %)
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Characteristics All patients Expired Survived P value

(n =78) (n = 12) (n = 66)

Proteus mirabilis 2 (2.6 %) 2 (16.7 %) 0 (0 %)

Other gram-negative organism 3(3.8 %) 1(8.3 %) 2 (3 %)

Fungus 2 (2.6 %) 1(8.3 %) 1(1.5 %)

Polymicrobial 5(6.4 %) 2 (16.7 %) 3 (45 %)

Complications

Septic shock 20 (25.6 %) 10 (83.3 %) 10 (15.2 %) 0.042

Endocarditis 8 (10.3 %) 2 (16.7 %) 6 (9.1 %) 0.627

Osteomyelitis 2 (2.6 %) 00 %) 2 (3 %)

Septic arthritis 3(3.8 %) 1 (8.3%) 2 (3 %)

Abbreviation: BMI, body mass index; CAD, coronary artery disease; MRSA, methicillin-resistant staphylo-

coccus aureus; MSSA, methicillin-susceptible Staphylococcus aureus.
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Abstract
Introduction : The spread of COVID-19 is resulting in the rapid development of telemedicine systems
worldwide. Almost all traditional telemedicine systems are developed based on their applications that
required registration and installation before the first time of use. This could result in delays when
emergency patients attempt to access the telemedicine system. Nowadays, Web-browsers are often preinstalled
from the factory into every device that connects to the Internet and can be upgraded automatically.
Web-based telemedicine could potentially alleviate delays by bypassing the need for installation and
registration, while also offering critical information such as precise location and IP address that useflu for
pre-hospital care.
Objectives : To study the accessibility rate of web browser-based telemedicine system in the emergency
room of Bhumibol Adulyadej Hospital. Secondary objective was to assess the satisfaction of the participants.
Methods : This research was a single-center cross-sectional analytic study. A total of 107 participants met
the inclusion requirements. Participants was tested for the accessibility rate of web-based telemedicine
system using their mobile phones. The results were recorded by emergency physicians at Bhumibol
Adulyadej Hospital.
Results : The device support rate of telemedicine system via web browser are 100 % in medical personnel,
93.4 % in general people and 88.79 % of test subjects were very satisfied after joining telemedicine via
browser. The self-accessibility rates are 80.33 % in the general population and 86.96 % in healthcare
workers.
Conclusion : In general population, the level of accessibility of the web browser-based telemedicine (80.33 %)
is less than the application-based telemedicine service at Bhumibol Adulyadej Hospital (94 %).
Keywords : telemedicine, emergency medical service, browser
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