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ABSTRACT

Background and objectives: Acute heart failure is a common problem
encountered in the emergency department (ED). More than 80% of the patients with
the condition subsequently require lengthy and repeated hospitalization. In a setting
with limited in-patient capacity, the patient flow is often obstructed. Appropriate
disposition decisions must be made by emergency physicians to deliver effective care
and alleviate ED overcrowding. This study aimed to explore clinical predictors influencing
the length of stay (LOS) in patients with acute heart failure who present to the ED.

Materials and Methods: We conducted prognostic factor research with a
retrospective cohort design. Medical records of patients with acute heart failure who
presented to the ED of Ramathibodi Hospital from January 2016 to December 2017 were
assessed for eligibility. Thirteen potential clinical predictors were selected as candidates
for statistical modeling based on previous reports. Multivariable Poisson regression was
used to estimate the difference in LOS between patients with and without potential

predictors.

Results: A total of 207 patients were included in the analysis. Most patients

were male with a mean age of 74.2 + 125 years. The median LOS was 54.6 h
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(Interquartile range 17.5, 149.3 h). From the multivariable analysis, four clinical
characteristics were identified as independent predictors with an increase in LOS. These
were patients with New York Heart Association (NYHA) functional class IlI/IV (+72.9 h,
95%Confidence interval (Cl) 23.9, 121.8, p = 0.004), respiratory rate >24 per minute (+80.7
h, 95%Cl 28.0, 133.3, p = 0.003), hemoglobin level <10 mg/dL (+60.4 h, 95%Cl 8.6, 112.3,
p = 0.022), and serum albumin <3.5 ¢/dL (+52.8 h, 95%Cl 3.6, 102.0, p = 0.035).
Conclusions: Poor NYHA functional class, tachypnea, anemia, and
hypoalbuminemia are significant clinical predictors of patients with acute heart failure

who required longer LOS.

Keywords: heart failure; emergency department; predictors; risk stratification; length of

stay
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BNP, NT-Pro BNP

CKD
COPD
Cr
DM
EF
EMR
GFR
Hb
HT
IHD
LOS
NYHA class
RR
SBP

Atrial Fibrillation

Albumin

N-terminal pro B-type natriuretic peptide
Chronic Kidney Disease

Chronic Obstructive Pulmonary Disease
Serum creatinine

Diabetic Mellitus

Ejection Fraction

Electronic Medical Record

Glomerular Filtration Rate

Hemoglobin

Hypertension

Ischemic Heart Disease

Length Of Stay

New York Heart of American classification
Respiratory Rate

Systolic Blood Pressure
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amzilaauvaiUiesuilsane1uiadieein1sniee laun vivan wielass
miosine MsItedenniendunsdnusesi enmsuiios Autunmilesnounansiu uou
Ul @1n15Um A59919n1e Henuides fine crepitation fiven Haldidea S3 Aivila was
N15d9n 52979988 TolA N19EIlaLENYLIINTIOALALNITATIVILAY BNP, pro-BNP NS
Wadefthsarerdei 3 og1ell MuTadouauaslfinisitedy dnsfnwinisidadonie
Wilaauwal Framingham criteria Tun1seieifiadenngiladuman lngerden1sdnusein
warA$23919M8 wuady major way minor criteria el
Major criteria
- Paroxysmal nocturnal dyspnea
- Neck vein distention
- Rales
- Radiographic cardiomegaly (increasing heart size on chest
radiography)
- Acute pulmonary edema
- S3 gallop
- Increased central venous pressure (>16 cm H,O at right atrium)
- Hepatojugular reflux
- Weight loss >4.5 kg in 5 days in response to treatment
Minor criteria
- Bilateral ankle edema
- Nocturnal cough
- Dyspnea on ordinary exertion
- Hepatomegaly

- Pleural effusion
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- Decrease in vital capacity by one third from maximum recorded

-Tachycardia (heart rate>120 beats/min)

(3
= =

pioLledl 2 major 39 1 major Wag 2 minor n1sANYILL sensitivity 100% Wl

v
=

pgalsinu lunsAnwddl specificity 1iies 78% >

v &

8719y

ﬁiamwudﬁﬁﬂwﬁﬁmasﬁﬂaé’umm%ﬁﬂ'ﬂ BNP, pro-BNP S?Tummmmq WAy

MuAINIYIUYedlnvesiUls 3015039 BNP, pro-BNP 1ntielun1sitiady ag GFR
> 60 WUamnuteglay

2 a’l’qﬁaﬁm’i’l 50 U pro-BNP > 450 pg/mL sensitivity 97% specificity
93%

- 50 - 75 U pro-BNP > 900 pg/mL sensitivity 90% specificity 82%

- 1N 75 U pro-BNP >1800 pg/mL sensitivity 85% specificity 73%

- 81 GFR < 60 pro-BNP > 1200 pg/mL

n§ntdoaseilduumdunmsifefouarinuameiladumandoundu Afae
pro-BNP 1 300 &tfesndn 300 4 rule-out Azladumandsundu®

dudadeifinade fuusulsmeualugfiisanzsiiladuman {idesims
NUMIISTAUNTTULASLENETNIIMNTNUNS AN TIReaTas feil

miﬁﬂm@:ﬂaanfnzﬁ"ﬂﬁlé’ummLaauwé’uiuﬂﬂaaL%aﬁwaLﬂaﬂm%LLﬂu Huauiu
weueuNIWiU 5 Ju wagsnnndwiiu 6 Tu linudn iaUleduiusiuinuiuiuueu
L5ang1una wel EF < 35% agiiduiuiuuauuiunit ¢, msdnulugtheaneiiladumad
Lawwﬁuwud’lrzgﬂwﬁﬁ NYHA class (New york heart association functional classification)
3¢ uaz sedulaidesludend axdiswoutuueulsmetvnauiunin 7, msfnulugion
amziladumandounduludihenignnnii 65 U wWisuifisuwuiuusuiitesniuas
1NN 4 $u nuihiiemandauaziaeiil NYHA (New york heart association

functional classification) g1 agildnuuiuueulsanegruiauiunii ®

Y 1

ns@nwitugUlsngilasumaiiaunsandeulmls IUadendmasodnuiy
Y = ' v oo & o 9 =
Tunoulsanegruranuiundt laun n1ielnineisess (CKD) lsaiilaviaiden (IHD) uag

15Uy (DM) Teesl OR(odds ratio) winfiu 2.2 (1.7, 2.9), 2.2(1.7, 2.8) wag 1.7 (1.3, 2.2)
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AU 7, N15ANYINAYEIN13ATIA NT-proBNP lugUlsn1igiiladumaidsundu
WiguWieugUae 2 939381 Neuiaziniingia NT-proBNP snldiagndsiin1snsiaunly
NUII8an ARdY (mean) Yasdnwiniuuaulsameruiald 1.9 Tu LazanA1naie (median)

[

19 1.3 Ju lnedan p=0.030 1, nsAnwinnziilaaumnandsundunuin Jadeniuanse

Fuuiuueulsmerviaiunund lowa lsmeuianegludes uaglsmeuianivunalvg
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Tsanguraiiuuniy 1éun o1gdihefinnnnin lsserunadiluginin guaedfllsauimn i
AMedn (anemia) wazilnmzidonlulaliiosaa(renal insufficiency) drilufledil left
ventricular systolic dysfunction fifinslden ACEVARB (angiotensin-converting enzyme
inhibitors/angiotensin receptor blockers) wag beta blockers laifianudunusivinuiuiu
waulsang1u1a OR 0.98(0.97, 0.99) Uag OR 0.99(0.98, 1.00) mua1wiu *, nsAnwigiae
mazﬁﬂaé’mLwaﬂui{ﬂwﬁﬁmw systolic dysfunction veslsassuwnndlulseine
an3golsn wun Hadeitinaresiuuuoulssmeuiadiunuaulann Aglany, Aual
(peripheral edema), Amzslavesuudu (atrial fibrillation), Mzindeustaiouludens
(hyponatremia), nslaaneaulaaniziiousulsmenuia, nMslesusduilaguingme
(antiarrhythmic) ¥3ee1 warfarin Weusulssmeuna waggthenianzunsndounisuusaile
agﬂiawmma (stroke, pulmonary embolism, pulmonary edema, myocardial infarction,
digoxin toxicity, renal failure, pneumonia, and cardiac arrest) ', nMs@nwlugUieniie
ladumadluaunuinddandwiuiuueuads 7 5u ihnsudsthelasusulsmenuna
Hooninindu 7 5u waswiuni 7 Ju nuidedeiifinasesiuiutuueulsimeuiauity
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an unknown or uncommon triggering factor), Eﬁﬂ’)&lﬁﬁﬂﬂ%Lﬁaﬂlﬂlmiﬁﬁaaaﬂ (renal
insufficiency), fUnefilnnzindeuslaidesluidond (hyponatremia) wazgihefiianzda
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n1sgualagunngluiian (short call admission) wudn f31uruiuueulsaneivia 5.2 Ju
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(25% to 75%, 3.2-8 Tu) uﬁuﬂdwﬁﬂwmé’%’umigLLaImaLwaémaam’sm (long call
admission) 3.9 3 (25% to 75%, 2.7-6.5 ) p<0.001 Taelugihefildsunisqualasuwnd
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WAL AN FIUTDAIAT Tunnslgsuendutlaanzadad 2 wundn (17.9 $alus sie 16.2 $alua:
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amemuilaazvuzuoulsmenia wagitheihinsuadnseduliifanngiladuivan ©
1 duAn albumin <3.5¢/d ¥ilhedilsailanadendanudsinneiladuman
1nTu waznguiiiian albumin dfinudesfiaziinoinissuusindt 7 wagdinnsinen
disease management lugthefiduangiladumar nui Hrwandnsnsuoulsmeuia
19 Tneiinsldeuanwiiaann furosemide bon nitroglycerine, dobutamine 18 ,1u"fJ 2017
fins@nwinsly Furosemide Tugthoanzsiladuman wisuiteunslasulu 60 unit e

1D9lINBIUNE WU @wnsaansnsIn1saeld OR 0.4(0.2, 0.8; p = 0.006) *°
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nsAnylugduuunuideidaennsal (prognostic research) lneifiutoya
dounaa U w.a. 2559 - 2560 NszuuTuiintaya EMR (Electronic Medical Record) ¥4
lsang1unasunsud iednwidadeninasediuiuiuueulsineualugiieniinneiila

MYRYUNAUNUNVBRNEY

Fausiivinnsanen
1) faudsiugm (Demographic) l¥ur we 218
2) TsAUszd# (Co-morbidities) leikA CKD, IHD, DM, AF
3) @UIAIUDINTHENS (Mode of presentation) TaA NYHA class, pitting
edema
4) @dauusaruszuulnatlsuiden (Hemodynamics) lawn systolic blood
pressure, heart rate, respiratory rate, oxygen saturation
5) FawUsdrunisdensinfinsiia (Biochemistries) Téun pro BNP, serum
sodium, hemosglobin, albumin, Troponin T
Lﬁ'aqmﬂmiﬁﬂmLfJumiﬁﬂmmﬁ]m"fstm:JﬂwLﬁaﬁiwiﬁwws?a'lmia
Aamaaiszernans L uusulsmeaTestie fususniinosgnidu fuusiiuns
Auasnw (Disease management) launnaslaen Furosemide 159, nsldaneaiulaane,
nslfiTestemela iusuusiiindundsanngiasandslsmeruiaudidslaildingnan

Wutladelunis@nund

NAaANSN15ANEI (Outcome) AD S28EIANNUILTUUDULSINGIUNS

Tnedlannns occurrence relation sasabul

Length of stay = f (Demographic + Co-morbidities + Mode of

presentation + Hemodynamics + Biochemistries )
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Length of stay (hours) = f (age + sex + underlying chronic kidney
disease(CKD or Cr>2) + underlying IHD + DM + AF+ NYHA functional class
3-4 + SBP(>100) +pitting edema+ RR(>24) + pro BNP(>1800) + Na(<135) +
Hb(<10) + alb(<3.5))

FeFuUshazA1RARnluANN1IAINGT 819899INNTNUNIUITTUNTTUTNE TRt uTITY

1 o

Aa Y N Aa Y 1Y a o A A v a
'V]llNaG]@ﬁmu’JU'JquJUIiQWU']U']fﬂ;u@]ﬂ'ﬂUmuﬂ733ﬁ31§]auLﬂa'ﬁLﬂU‘UWﬁuqumﬁ@q{%ﬂLau

ANYULVBIN29819UTZBINTNNINITANEI

3.1.1 ‘UszﬂﬂnitﬂmmaLLaszdﬁagaﬁm
Fuheiuviesgnidulsmetunasundud lesunsitadeluguuuy 1ICD-10 14
foyadounds U wa. 2559 - 2560 fignifufindeyaruszuu EMR (Electronic Medical
Record) vedlsmenunasunsud ferelui
Congestive heart failure (1500), Hypertensive heart disease with congestive heart
failure (1110), Hypertensive heart and renal disease with (congestive) heart failure

(1130)wa fluid overload (E877)

3.1.2 mnauain1saataandnsulun1sanen
1. e Ui qniaunIgINMavile s undu ¥5081n13
44' a o
Due|Nade
AMElaUMARAUNSY WU LUNTNeN YUY
2. ghenmemladumaiiunviewnidu Monguinnii 18 U
3. IUWNeun15INageR s Framingham criteria

(2 major or 1 major with 2 minor) A4l

Major criteria

Paroxysmal nocturnal dyspnea
Neck vein distention

Rales
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Radiographic cardiomegaly

(increasing heart size on chest radiography)

Acute pulmonary edema

S3 gallop

Increased central venous pressure (>16 cm H,O at right
atrium)

Hepatojugular reflux

Weight loss >4.5 kg in 5 days in response to treatment

Minor criteria

Bilateral ankle edema

Nocturnal cough

Dyspnea on ordinary exertion

Hepatomegaly

Pleural effusion

Decrease in vital capacity by one third from maximum
recorded

Tachycardia (heart rate>120 beats/min.)
4. pro-BNP > 300 pg/mL

LNEUIINISANLEBNDBNANNTISANEN
1. Discharge fgvuasil
1.1. Dead
1.2. Refer (in/out)

1.3. Against medical advice

2. Revisit within 14 days IngdgUlenduinniglu 2 dUam

wdindayarUleninasineusen wagldveyalanzynanying

3. Yeyalinsuiiu

Ref. code: 25645911362076GER



Acute Exclusion
dyspnea or 1.Discharge with dead, refer and

clinical Meet against medical advice Length of

Framingham 2.Revisit in 2 wks
u AHF :
etz critoria 3.Pro BNP < 300 hospital stay
B 4.Endotracheal intubation in 6 hr
year old 5.Missing Data

FUANA 3.1 : UHUANHERIATNI3ALEUUATY (Protocol Flow Chart)

3.1.3 YUINA2DENY

YUIAFIDEIIAIUINANN sample size for two-sample independent
comparison of means #78lUswn5U STATA version 14 Tned13dsAnadevesdiuiniuneu
Tssmeruiavesiihelunguidiadouazlsifiiiade Inevin pilot study 3 $urAu 2558 - 1
nuAMuE 2559 14 inclusion wag exclusion criteria lagUae 42 518 wagdngUesn 1 518
\eaangiheiinnizlsasiuiidensenluanssuaziinizilangadurinlsd fuusy

Tsmerunasnnningtienedu 761,37 Halus Inefldade 51.38 9lua SD 129.95 min 3.73

a

max 761.37 percentilesn5 4.17 T percentilesﬁ'SO 14.32 F3l34 uaz percentiles‘ﬁ%

128.25 #alus Tnedlguneffdnnuiuuousususesasun 398.78 42lus alpha = 0.05; uas

[

power = 0.8 Two-sided test Inggnsn1sAuinuuInding s 1udsil

o2
(g +4-0) |7+ %]
= AZ
7= %?a A= M1 — K2
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=

l¥dns1du case: control = 1:1 WuI1FWIU Sample size NLNNFA

anunsaviilae 266 au laeidu 133 Aulunguiiidedeuay 133 aulunguilifidade Jamu

[y |

lunmedayiutesndn 3.5 ¢/dL @, NYHA class danuwansnsvesiuueulaiuiniai

TiflAn sample size Nigedsoraiiosnnanlutadeiilufinnuduius Jalaldiundum
sample size 1ABLANITIUIUTUIARIDENTIABINTITHNLIBZTITERIUAITIN 3.1
91nNsANYEALUIAIUILILT 13 fauds Tilvuefieg1e 20 Aunsusaz

Als NNSANEIIIAISHVUIAGIBENG 260 AU

Characteristic With variable Without P-value Sample size
LOS (hrs) variable LOS
n1l/n2
(hrs)
Mean(xSD)
Mean(+SD)
Demographic
Age>65 42.35(x77.75) 16.21(+23.54) 0.11 16/76
MALE 35.59(+81.28) 32.11(+42.35) 0.86 5455/5455
Comorbidities
CKD or Cr>2 | 56.64(+101.47), 21.04(+28.11), 0.20, 69/69,
74.58(+124.51) 22.67(+32.63) 0.25 49/49
Ischemic heart disease | 20.63(+20.46) 43.58(+84.45) 0.21 113/113
Diabetes 45.26(+98.86) 26.90(+32.96) 0.48 253/253
Atrial fibrillation | 38.97(+89.36) 29.39(+34.13) 0.66 783/783
Baseline status
NYHA functional class 3-4 34.19(x72.34) 33.62(+x41.45) 0.98 168678/168678

Vital signs

SBP >100mmHg 39.1(+80.00) 25.34(+31.78) 0.44 307/307

Ref. code: 25645911362076GER
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Respiratory rate >24 | 67.76(x125.76) 24.59(+34.24) 0.34 72/72

(breaths/minute)

Biochemistry

Pro BNP >1800 pg/mL 40.3(+74.03) 11.89(+6.79) 0.04 54/54

Serum Sodium <135 mmol/L | 71(£103.43) 14.91(x17.40) 0.07 28/28

Hemoglobin <10 ¢/dL | 72.67(+115.04) 19.90(27.04) 0.16 40/40
Albumin <3.5 ¢/dL | 50.90(x91.07) 26.65(+40.15) 0.33 133/133

A19199 3.1 : ATNUEAITUINALDEN9IIN pilot study

3.1.4 35N1IAUUUINY
1. nurmunuideiidnsinsifeiudadeifuadesiuiiuueu
Tsmeunalugtheiinngiladumandoundy
2. @372 protocol flow chart uagkuudufindaya (Case Record Form) ¢4
wuuvhelenansidaiieldlunsifudeya

3. WYUK UULEUBLATINITINELNDTUYDATUFITIY FBAMENTTUNNTIFE U

4. wdslF3umssusesaiosssuudn Budonausvensiindsteyadielud
FngLvsE e ularaTaumNa AMEWNVEAENIIIINEIUIATINIEUA

5. vimaiudeyariusyuu EMR (Electronic Medical Record) RAMA lag
THhavuszdnlsmenunavesdite Alduanihenvssifounazansaume

6. Andonnauuszannsmetsiaziiudeyalnenuansnuinusinisdn
duazlifianauiRnunasinsdnesn saudtuil 1 Wou unsiau wa. 2559 feTudl 31
Wau SunAw w.A. 2560

7. ivfoyatiuguuazsuiinnsnvivesismunuutiufinmafudeya
(Case Record Form) uagiuntuiinaslulusunsy Microsoft Excel 2016

8. ihfoyatilsundunn warinneideyanisadia tneldlusunsu STATA
14.0

Ref. code: 25645911362076GER
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9. a3UNan15Ive IneiiunuingUseasAvan1side wavdseleguiinind

2zlATUINATANYITY

Medical records of ad.lt patients (aged =18 years) who were diagnosed with
congestive heart faillure (1500), hypertensive heart disease with congestive heart
failure (1110, 1130), or fluid overload (EG7T)
from January 2016 o December 2017

were screened for eligibility (n =504)

Excluded
- Mo data on NT-proBNP (i = 186)

]
Eligible patients [n = 318)

Not included

- Mot fulfilled Framingham criteria or

= NT-Pro-BNP <300 pg/mL (n=51)

= - Died during admission (n = 14)

- Refer toffrom other hospitals (n = 35)
- Discharge against advice (n=3)

- Miscoding (n = 8)

Pmienté included in analysis (n = 207)

!

Data collection

- Demographic characteristics - Vital sicns

- Clinizal characteristics - Hemodynamic parameters
- Modz of presentation - Laboratory investigation

|
Length of hospital stay (hours)

sUAWl 3.2 : waunmLERINRREeNnguBgainsRne
3.1.5 MSUAAINAKALIALATIEVINANITIRY
Yoyanguldsunsuandlasdiiu uazfovay drudoyaderiesgnuandy
sULUUvesAade wardndonuunnsgiu inszsideyalagldlusunsy STATA version
14.0 fefFeuifisuamnuuanisvesszernaueulsmealunguiiiadouarlaidtade
A28 univariable poisson regression LaglUTBULNBUAITULANAIIUDITEUELIAIUOU

Tsangunalunguindidadouasliidadevianun @de multivariable poisson regression

'
o w aa A

ULEUeMIBA1TIN HansfneltediAgnsadfllodan P-value <0.05

Ref. code: 25645911362076GER
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uni 4

NANTISANEN

5UTMUTEIREULe 504 518 1Wudhedidinasidnel 207 518 Anoenain
nsfnwdemguanieg dail lififeya NT-proBNP 186 318 nsifiadelaiurlininesiila
duaNAUNAUTY 26U Pro-BNP lulfendesndn 300 lansusiediaddng 51 519
edelsndu (Miscoded) 8 38 uazlsianmnsaandnsyaznaoulsmetuia 52 18 leud
thefigndssielusnwdslsmenuiadu Yfiasnssne wasdeTislulsmeiuia Tasduy

FeTindl 14 579 (SUT 3.2)

Y

eXp  eX2p

fuaeithandne Wumane 128 Au (62.0%) egade 74.2+12.5 U (as1sil
4.1) Iﬂ&lﬁﬁﬂ’sﬁlﬁﬁ’l transthoracic echocardiography 94.2% Tusuauiil Heart failure with
preserved ejection fraction (HFpEF, EF>50%) 102 A4(52.3% ), Heart failure with mid-
range ejection fraction (HFmrEF, EF40-49%) 48 Au(24.6%) wag Heart failure with
reduced ejection fraction (HFrEF, EF<40%) 45 A1(23.1%) ®13 The European Society of
Cardiology guideline fUaglssunssnwndugUaelu 13 au.3%), lisumssnwiluverae
AngR 59 Au(28.5%) uae Taumsdnuuadlindutiuanuungnidudientnsitu 135 au
(65.2%) TneilAnssogruvosnisusulsmeuia 54.6 Falus Tumesaelndeglutae 17.5

019 149.3 Hlus dszeziausulsmeuiadugn 1.7 Filas waguiuan 1322.8 Falu

1@ Univariable Poisson regression 1M1A2a528Ea1UaulsIng1u1a
voUreiUSeuisuseninguniidadeiuliiladelae Suunaudnuagniedinidnw

[

wuseanilu 4 ngu Anadeduiuiuueulsmenuiavedusiazngudnuuy sl

=

dnwuen19Userng baun gUhefllenguinndt 65 U dszeziaiusulsenguia

UIUNI1 (p<0.001) WNATIBUBULTINGIUIAUIUNTT (p=0.259)

lsauszdnea b fUaenillse chronic kidney disease waulsang uawIUNT

(p<0.001) #l3A ischemic heart disease UUlTINEIUIAUIUNIN (p<0.001) & diabetic
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mellitus UpULTINGIUIAUIUNTT (p<0.001) azdl atrial fibrillation UsUlTINEIVIAUIUNTY

(p<0.001)

AUAINIALUNTTYINNENT NYHA functional flawsiszeau 3 July usulssneuia
wIUN31 (p<0.001) kag dyaradnusniunosandu laun anududaladn 11nnan 140
Hadumnsusen waztounin 100 dadiunsusen woulsane1uIadundl (p<0.001) Lag 9n3)

weladusniuannnan 24 assreundl ueulssmeuiauIunii (p<0.001)

a1svuediluden taun seau Pro-BNP luidengindt 1800 Wlansuseliadans

a

waulsIneIUIauIUnI1 (p<0.001) srauleifsuluidondinin 135 dadluanedns uou

T59me1u1auIunan (p<0.001) szavdlulnadululdeniiounii 10 nSuALATARNT WO

[ a

T39W1UaUIUNI1 (p<0.001) szdudayiululdeniaunin 3.5 NTUADLATANT UDU

Y

15aneIU1auIUNIT (p<0.001) (57971 4.2)

PNATANINKIULIFILUTAIN Univariable Poisson Regression Wiaz@ausi

1UNTINAADTEYLIIATUAULTINGIUNA FIUNRILUTNINUALIE@NNTT Multivariable Poisson

o v

Regression Tnglall@asuuslneeniitedsuiadeifinanssnuiiavun Lﬁ'auwa%amﬁmwﬁ
Wisuisumnuuanssesszeznatueulsmeuia seuinnguiidadedulaifitedese
Multivariable Poisson regression Ineuanaduan adjusted different length of stay WU
Hadeiinasoszoznand uaniuusulsmenunalugtieii iyiledumandoundu Téun
fUanfi NYHA functional dawsisedu 1l July fsvezinanuoulsmenuiauiuiu 72.9 v,
(95%Cl, 23.9 §9 121.8, p= 0.004) fiheiidsasmeladusnivannni 24 adwioud §
syozaueulIaNeUIaUILTY 80.7 Y. (95%CI, 28.0 fis 133.3, p=0.003) fthefisedy

=

Flulnatululdentasnin 10 NSUABLATAMNS UTLULLIATUBULTINYIUIAUIUTY 60.4 3.

I v v IS

(95%Cl, 8.6 ¢ 112.3, p=0.02) fUreNszaudayiuludentosnit 3.5 nfusending i

S92IAUOUTTINEIVIAUITY 52.8 WY, (95%Cl, 3.6 T4 102.0, p=0.04) (115137 4. 2)
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Characteristics Mean + SD or n (%)
Age (years) 74.2 + 125
Gender
Male 128 (62%)
Female 79 (38%)
Ethnicity
Thai 204 (99%)
Non-Thai 3(1%)
Underlying conditions
Chronic kidney disease 99 (48%)
Ischemic heart disease 84 (41%)

Diabetic Mellitus

105 (519%)

Atrial fibrillation 84 (41%)
NYHA class
0l 36 (17%)
Il 54 (26%)
Il 92 (45%)
v 25 (12%)
Vital signs
BT (Celsius) 36.8 +0.6
SBP (mmHg) 152.4 + 36.0
HR (/min) 90.6 + 24.7
RR (/min) 255+ 5.0
Oxygen saturation (%) 935+54

Biochemistry

NT-ProBNP (pg/mL)

14,240.1 + 18,384.5

Serum Na (mmol/L) 136.8 + 5.8
Hb (g/dL) 10.8 + 2.1
Alb (g/dL) 30+05

Abbreviations: SD, standard deviation; NYHA, New York Heart Association; BT, body temperature; SBP, systolic
blood pressure; HR, heart rate; RR, respiratory rate; NT-ProBNP, N-terminal pro b-type natriuretic peptide; Na,

sodium; Hb, hemoglobin; Alb, albumin

M15197 4.1 : M5uaREnEElUvaINgUA8E1e (n=207)

Ref. code: 25645911362076GER
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Predictors

n (%)

LOS (hours)

Poisson Mean (SE)

Univariable Model

Multivariable Model

with without LOS Difference p-Value LOS Difference p-Value
Predictor Predictor (hours)(95%Cl) (hours)(95%Cl)
Demographic
Age > 65 years 159 (77%) 148.7 (1.0) 72.8(1.2) 75.9 (72.9,79.0) <0.001 40.5 (-7.3, 88.3) 0.097
Male 128 (62%) 132.3 (1.3) 130.4 (1.0) 1.8(-1.4,5.1) 0.259 21.8(-37.3, 80.9) 0.469
Comorbidities
Chronic kidney 99 (48%) 151.9 (1.2) 112.1 (1.0) 39.8 (36.6, 42.9) <0.001 2.4 (-50.3, 55.2) 0.928
disease
Ischemic heart 84 (41%) 150.6 (1.3) 117.8 (1.0) 32.8 (29.5, 36.0) <0.001 33.0(-1.7, 81.7) 0.185
disease
Diabetic mellitus 105 (51%) 145.7 (1.2) 116.1(1.1) 29.6 (26.5, 32.7) <0.001 8.8 (-47.6, 65.2) 0.759
Atrial fibrillation 84 (41%) 146.5 (1.3) 120.7 (1.0) 25.8 (22.6, 29.1) <0.001 38.7 (-18.0, 95.4) 0.181
NYHA functional class
n/\v 117 (57%) 163.3 (1.2) 89.3 (1.0) 73.9 (70.9, 77.0) <0.001 72.9 (239, 121.8) 0.004
Vital signs
SBP (mmHg)
<100 7 (3%) 104.5 (3.9) 146.8 (1.3) -42.4 (-50.4, <0.001 -48.0 (-130.7, 34.6) 0.255
-34.4)
100-140 84 (41%) Reference Reference Reference
>140 116 (56%) 121.4 (1.0) 146.8 (1.3) -25.5(-28.7, <0.001 -14.9 (-67.4, 37.6) 0.579
-22.2)
RR>24 (/minute) 89 (43%) 180.2 (1.4) 94.1 (0.9) 86.0 (82.7, 89.3) <0.001 80.7 (28.0, 133.3) 0.003
Biochemistry
NT-ProBNP>1800 173 (84%) 138.1 (0.9) 95.5(1.7) 42.6 (38.9, 46.3) <0.001 16.1 (-1.4, 73.6) 0.583
pg/mL
Serum Na<135 74 (36%) 154.0 (1.4) 118.4(0.9) 35.6 (32.2, 39.0) <0.001 7.7 (-50.1, 65.4) 0.794
mmol/L
Hb<10 g¢/dL 89 (43%) 174.5 (1.4) 98.5(0.9) 76.0 (72.7, 79.3) <0.001 60.4 (8.6, 112.3) 0.022
Alb<3.5 g/dL 170 (82%) 146.7 (0.9) 59.5(1.3) 87.2 (84.1, 90.3) <0.001 52.8 (3.6, 102.0) 0.035

Abbreviations: LOS, length of hospital stay; SE, standard error; Cl, confidence interval; NYHA, New York Heart

Association; SBP, systolic blood pressure; RR, respiratory rate; NT-ProBNP, N-terminal pro b-type natriuretic

peptide; Na, sodium; Hb, hemoglobin; Alb, albumin.

M19197 4.2 : MTuERARATTEzIaIURUlsIneTUalunguniiUa

denuluiivade wag

Wisuisuanuuanasvasszezauaulsweuialungunidadenuliivadelaeueans

A1 crude different LOS wag adjusted different LOS
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UNA 5

anUseHaLazaFUNANITANYD

aAUs1gNAaNISANE

n1sszydEthensiladumandsundunelavzilenaueulsmeiuiauiu
Judsiidfgunnluiosgniduitelfunmdgniduamnsauimsdanisguaglilafunisqua
Snwnegnamnzan lunsAnwidwuing 4 Jefefldmasdoszernaeulsmeuiaiiuiuiy
16uA NYHA functional class fige, n1azmnelaisa, aagdn uay sefudayivludendin
Hadonaniinldneuarannsamldvuiuiosnnidu

Tumsfnuifineiidnneiladumandsundulidnuusmasesnslndidss
fulszrnsvesssmaiiaundlasiiongiade 74 U IndlAssiunisinuiuesanizening
Acute Decompensated Heart Failure National Registry (ADHERE) Tud 2005 % maﬁm?ﬁlﬂ

72.5 7, gl3U The Euro Heart Failure Survey | (EHFS 1) Tud 2003 2! o1giady 71 T, the

a0

Euro Heart Failure Survey Il (EHFS Il) Tul 2006 2 e1g1ade 69.7 U uag GUu The Heart

v 3

Institute of Japan Heart Failure Il (HU-HF II) ** 91gade 72 U ludiuvsaneanisdneil
NUMTLNADIY 62% bUludan1adelInuwaslnadesiunis@nen EHFS I wag HIJ-HF I A

WFAYNY 61% WAy 71% auainu d@ruluniunistusiivesilanuinlunisanefiduseenng

1 '
=< o

Ueani1A3nilefifl reduced ejection fraction laedl 23.1% luluianiauneifun1s@ne
ADHERE wa3ansgaw3ni Puazdiiu » 73 46% uaz 36% auaiau og1alsiniuuszyns
Tun1s@nwill Sanuuanansainnsnwneuntinvesusemelng Thai ADHERE Tud 2010 %

Fetlnaedadenvinlruszansuanea1snu Iaglu Thai ADHERE 1un1sAnenvedlsanenuia

¥
a o

18 Ll NHSLAUNLANAITY WANA19AINNTSANEIEAVIN Ul sIne1UIaMdul s Toul Wi g
wiaded, IugUisluns@nwiiiiidiuautdesndt Thai ADHERE, Tunnsfiny Thai ADHERE

Uszynsazdudiaeiueulsaineiuia unnanannsfnundfiussnnsduddievianuadiun

-dl v a 4! a gj Y1 dl Y1 -dl Y o 1 1% a
NADIRNLAU %QQ%NWQQU’JSWU@UI?QWEH‘UW@LL@%I}\)I‘U’J8‘1/11915“Uﬂ?’iﬁ]ﬂﬁﬂ?ﬂ@@ﬂ‘\]’]ﬂﬁ@ﬂ@}ﬂLQ'L!

LAENTANYIIARTUNAIINNSANYY Thai ADHERE vaned f9en1aiinasiasuiuunisaiilu

FANNNALABINUUTENANINSTUANUINTU VI NBUENIUSLYINTNALABAAUNITANEN

Y] 1% 1 < 1% [ =2 S
VDIUTELNANNWRIULAN E]BﬂﬂliﬂmﬂmﬁLUG]ﬂuaG]i']ﬂ']iua'lﬂix‘iwEJWUW&IUﬂ"Iiﬂﬂ'H’]H AP MY
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LANANNAUNITANYIVIANI TN Ineldnsin1suaulsanegI1ula 34.8% A1ni1N15ANW
The US ADHERE 7ifldns1n1suaulssneiuia 83.7% ! F9919,.0unania1nn1suinLaay
V3NEINT PIWUALY T1uYAaInInnIskng Tulssmamamiaundasuinssnalng

YMIANAALLANANUBIDNTINITUBULTINEIUE

1358y NYHA functional class 9aetheidunisufianduinnsgiuiieussidiu
wcu uub’L v a Y 257291 UUQ QJU EL
JEAUAINTULTIVBINIE T LA UMA IR UNGY neUszLiiuaInIEAuANUEINITalY
Aanssuni1seenindiweduis 91nn15ANwITINIUNT NYHA functional class Wutdusn

MueregnsInsaenaznsaiulsanlialugiis nneiladumanidesunaunslungy

30-32

reduced WLag preserved ejection fraction daulumaﬁnmﬁwudwi{ﬂwﬁﬁ NYHA

functional class lll wag IV 31nn1sUsEiliuksniunvemndulsiissesiiaiuaulsimegIuad

! é v Y = d‘ ! d‘ o Y1 d'd LY v 8
UIUNIN 5(]\'1ﬁ@ﬂﬁaENﬂ‘Uﬂ’]ﬁﬂﬂHW%NWUNWWﬂWIUQJ}UQSQQQWEﬁ/]llﬂ’]’)mﬁ'ﬂ"\]ﬁulﬁﬁ'ﬁﬁ] AU

a

nsAnwneuntlulseinalngnuIgUienil NYHA functional class IV agilsveziiatuau

'
| =

TssnenuiauIundiie 8 wih WeifleuiudUaend NYHA functional class fiindn ** agndlsh

1w

MUY 2 N1sAnwTtullAdsegusresiatuaulsme uIavesUie 7.1 Ju way 7.5 Tu

s

ANUAIFU TILANFAININNITANYINTILTLULIATUDULSINGIUE 2.3 TU LHUDINNNT 2

(%
Y

nmsfnwdunisfnyianziiieiiveulsmeuia uanssainnisAnudndnaUienlasu
nsueulsaneuakazlilasunisueulsmmeiuia Bslunindunisfinying 2 figadanisueu
1NIWIBUIUANINATT 4 Uag UINNTT 7.5 FURLEIAU F9IN15AALUY Dichotomizing time

variables tiuagyinlilde statistical power of analysis denalidayanaeiatiaze1vili

¥ 34-35

Aneadle > msfimungadadisisiuiionviilinanisfinuldannsameudesdalagnss

[

ey 1aTdnusnsu (dnsn1snela, dasinisiauvesiila, anudulaiin way

1
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seavoandiaw) Uuludaiand dylunisusedivanudsswesilie nziladuinad
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a v 36 =2 & o g J S
Reundu > Tun1sAnwdd sasinismelaieg (11N 24 ASINBUIN) FUNUSNUTLYLLIAN

€

a1 oA

ueulsmeuafiundy lasdnsnmemelafiditudu Wuensmeediniivaigieing
yhauvesszuumaiumelafiugasdeduiusiusnsnsmelunanenising > * luftae
ameiladumandeunduiy fefifidannemelafiinsilonadazdeddvotiemela
weulsmerunaluvediheingd vie flemadiedin wntu ® Minnsnuikiundnisuus

Atrenmziladumandeundulaelddnsnismelaidu 2 ngu “© Wunqu shortness of
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breath at rest (SOBAR) fiAnsisegiuretdnsinismela 24 asewiowndl (IQR 22, 29) uaznay
comfortable at rest but breathless on slight exertion(CARBOSE) ﬁ@i’lﬁﬁagmmaﬂﬁm’lmi

ela 18 ASImaud (IQR 17, 20) Tuns@nen linuAINLLANANIUDISE 8L IAUBULTINYIUNS

v i
S =

Tu 2 nqu uANeEeaINNaYeINISANYT Feenalumsandnwardssvnsiduidieuen
wazgUaely saufsnislidfenuniemeladiuin(breathlessness) FaiAULANAI99N
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Predictors n (%) Multivariable model Reduced model
LOS difference (hours) | P-value | LOS difference (hours) | P-value
(95%CI) (95%ClI)
Demographic
Age >65 years 159 (77%) 40.5 (-7.3, 88.3) 0.097 42.2(1.19, 83.3) 0.044
Male 128 (62%) 21.8 (-37.3, 80.9) 0.469 Not included
Chronic kidney 99 (48%) 2.4 (-50.3, 55.2) 0.928 Not included
disease
Ischemic heart 84 (41%) 33.0 (-1.7, 81.7) 0.185 Not included
disease
Diabetic mellitus 105 (51%) 8.8 (-47.6, 65.2) 0.759 Not included
Atrial fibrillation 84 (41%) 38.7 (-18.0, 95.4) 0.181 Not included
v 117 (57%) 72.9 (23.9, 121.8) 0.004 72.3(25.1, 119.5) 0.003
Vital signs
SBP (mmHg)
<100 7 (3%) -48.0 (-130.7, 34.6) 0.255
100-140 84 (41%) Reference Not included
>140 116 (56%) -14.9 (-67.4, 37.6) 0.579
RR >24 (/minute) 89 (43%) 80.7 (28.0, 133.3) 0.003 76.5(23.8,129.1) 0.004
Biochemistry
NT-ProBNP >1800 173 (84%) 16.1 (-1.4, 73.6) 0.583 Not included
py/mL
Serum Na <135 74 (36%) 7.7 (-50.1, 65.4) 0.794 Not included
mmol/L
Hb <10 ¢/dL 89 (43%) 60.4 (8.6, 112.3) 0.022 63.6 (11.3, 116.0) 0.017
Alb <3.5 g/dL 170 (82%) 52.8 (3.6, 102.0) 0.035 55.8 (5.9, 105.8) 0.028

Abbreviations: LOS, length of hospital stay; SE, standard error; Cl, confidence interval; NYHA, New York Heart

Association; SBP, systolic blood pressure; RR, respiratory rate; NT-ProBNP, N-terminal pro b-type natriuretic

peptide; Na, sodium; Hb, hemosglobin; Alb, albumin.
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6. Anan1sfnwnusluafnislagiu Nilinase prognostic factor Nfalila

¥ o w =

nade 3ndudedinveanisinedd wunstvetudaanie nslvadeiiowsd eGFR N5

4 BIPAP luiaaiidl early respiratory failure %38 impending respiratory failure

Characteristics Have data on NT-ProBNP No data on NT-ProBNP
(n=207) (n=186)
n (%) n (%) p value
Age (years, mean+SD) 74.2+12.5 71.3+11.6 0.017
Gender
Male 79 (38%) 74 (40%) 0.757
Fermale 128 (62%) 112 (60%)
Ethnicity
Thai 204 (99%) 183 (100%)
Non-Thai 3 (1%) 0(0)
Underlying conditions
Chronic kidney disease 99 (48%) 107 (58%) 0.056
Ischemic heart disease 84 (41%) 62 (33%) 0.145
Diabetic Mellitus 105 (51%) 104 (56%) 0.313
Atrial fibrillation 84 (41%) 53 (28%) 0.015
NYHA class
Ol 36 (17%) 20 (11%) 0.008
[ 54 (26%) 72 (39%)
1l 92 (45%) 83 (45%)
% 25 (12%) 11 (6%)
Vital signs
BT (Celsius, mean=SD) 36.8+0.6 36.8+0.6 0.775
SBP (mmHg, mean+SD) 152.4+36.0 160.5+36.0 0.027
HR (/min, mean+SD) 90.6+24.7 87.2+21.0 0.139
RR (/min, mean+SD) 25.5+5.0 24.7+4.8 0.123
Oxygen saturation (%, mean+SD) 93.5+5.4 94.8+6.4 0.027
Biochemistry
NT-ProBNP (pg/mL, mean+SD) 14,240.1+18,384.5
Serum Na (mmol/L, mean+SD) 136.8+5.8 136.9+6.0 0.781
Hb (¢/dL, mean+SD) 10.8+2.1 10.8+2.5 0.827
Alb (g/dL, mean+SD) 3.0+0.5 3.0+£0.5 0.951
Length of stay (hour, median (IQR)) 54.6 (17.5, 149.3) 27.5 (6.8, 102.2) <0.001
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Abbreviations: NT-ProBNP, N-terminal pro b-type natriuretic peptide; SD, standard deviation; NYHA, New York
Heart Association; BT, body temperature; SBP, systolic blood pressure; HR, heart rate; RR, respiratory rate; Na,

sodium; Hb, hemoglobin; Alb, albumin; IQR, interquartile range.
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AANUIN N

wuududindaya (Case Record Form)
Number
1. Acute dyspnea or Clinical suspect acute heart failure O Yes O No
290y U
3. Framingham criteria (2 major or 1 major with 2 minor)
Meet inclusion O Yes O No
Major criteria
- O Paroxysmal nocturnal dyspnea
- O Neck vein distention
- O Rales
- O Radiographic cardiomegaly (increasing heart size on chest radiography)
- O Acute pulmonary edema
- 0 S3 gallop
- O Increased central venous pressure (>16 cm H20 at right atrium)
- O Hepatojugular reflux
- O Weight loss >4.5 ke in 5 days in response to treatment
Minor criteria
- O Bilateral ankle edema
- O Nocturnal cough
- O Dyspnea on ordinary exertion
- O Hepatomegaly
- O Pleural effusion
- O Decrease in vital capacity by one third from maximum recorded
- O Tachycardia (heart rate>120 beats/min.)
Meet inclusion O Yes O No
4. pro-BNP < 300 pg/mLO Yes O No O No data

5. Revisit in 2 wk O Yes O No

L

wavigthesn Ju_ wieu U wan_ . /naigdiendu U bieu

5381 .
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ANANUIN N (51D)

wuududindaya (Case Record Form)

AauUsiugu (Demographic)

918 Udufin u_ weu U el O O9gs Wewnd CASIA O NOASIA

)

15AU523167 (Co-morbidities)

Underlying disease Olschemic heart disease DM OCOPD OAF OCKD OChronic lung with device
OThyroid OCirrhosis EF % Ono data

faudsinueInsuans (Mode of presentation)

NYHA functional class OI OIl Ol AV O Unknown Pitting edema

Precipitate OSalt water O Drug withdrawal O Valvular heart O DCM ONew MI OUncontrolled
Thyroid OAnemia OArrhythmia O unknown

Lung sign O crepitation O fine O coarse O wheezing O Rt O upper O middle O lower O Lt O
upper O middle O lower  Film CXR : pulmonary congestion OYes O NO Final by Radiologist
OYes O NO

Infection OYes O NO  Pneumonia OYes O NO  UTI OYes O NO
faudsinuszuuluaisuiden (Hemodynamics)

Temperature ¢ SatOxygen _ Systolic BP_ Diastolic BP_ Heartrate  ResRate
faudsdrunisdensaaiiiandy (Biochemicals)

ProBNP_ SerumSodium__ Hemosglobin  Albumin  Creatinine. GFR_ TnT

AUIAIUNITINYN

Consult cardio OYes ONo  Urine catheter OYes ONo OFail tianld 4 ew U e .

First Diuretic OYes O NoDose  wadildiu e ¥ wan . wifim
Second Diuretic_ O Yes O NoDose _ wandiléfu_fou 9 wan . wifim
Beta blocker O Yes Ooufs O No Dose  wianitléfu_ifeu ¥ a1 .
Nitroglycerine OYes ONoDose  wandiléfu_wlew ¥ w1 . wifim
Dobutamine OYes ONoDose  wanfiléifu  ew ¥ wan . uidim
HemodialysisCl Yes [0 No aniiléifu_ ifou ¥ A . Ui

Non-invasive ventilation O Yes O No Invasive ventilation used O Yes O No
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ANANUIN N (51D)

wuududindaya (Case Record Form)

nadwsn1sAnwY1 (Outcome)
O Admit ICU O Admit Ward O Discharge from ER
Discharge status 00 Home O Dead O Refer O Against medical advice

Dead O Yes O No 7 naweiu_ weu 1 A . M

Readmission O Yes O No # nariu ey U na1 . Ui

Revisit in 2wk O Yes O No
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