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Original Article

Factors associated with one-year mortality and rehospitalization in
patients hospitalized with acute heart failure at Sansai Hospital, Chiang Mai:
A retrospective study

Khanittha Pongsiri

Department of Internal Mediicine, Sansai Hospital

ABSTRACT

Background: Acute heart failure is a major public health problem associated with high
mortality and readmission rates, particularly in community hospitals with limited resources.
The identification of clinical factors associated with adverse outcomes is crucial for planning
appropriate patient care and reducing mortality.

Objective: To identify clinical factors associated with in-hospital mortality, one-year
mortality, and one-year rehospitalization among patients with acute heart failure admitted
to Sansai Hospital, Chiang Mai.

Methods: This retrospective study included 196 patients hospitalized with acute heart
failure between January 1 and December 31, 2022 in Sansai Hospital. Clinical characteristics
and outcomes were analyzed using univariable and multivariable logistic regression to assess
factors associated with mortality and rehospitalization within one year.

Results: Among 196 patients admitted with acute heart failure, 61.7% were female, with
a mean age of 69.5 + 14.6 years. The most common comorbidities were hypertension
(51.5%) and diabetes mellitus (39.8%). The in-hospital mortality rate was 9.1% (18 patients),
and when including post-discharge deaths within one year, the overall one-year mortality
rate was 45.9% (90 patients). The one-year rehospitalization rate was 68.8% (135 patients). In
multivariable analysis, factors significantly associated with overall mortality included older
age (Adjusted OR 1.03, 95% Cl 1.01-1.05, p = 0.003), underweight (BMI <18.5) (Adjusted OR
2.54, 95% Cl 1.08-5.95, p = 0.032), and anemia (Hb <10 ¢/dL) (Adjusted OR 2.62, 95% Cl
1.12-6.10, p = 0.026). For rehospitalization, anemia (Hb <10 g/dL) (Adjusted OR 2.11, 95% Cl
0.94-4.76, p = 0.071) and underweight (BMI <18.5) (Adjusted OR 1.96, 95% C| 0.88-4.35, p =
0.095) showed a trend toward being associated risk factors.

Conclusion: Patients with acute heart failure in Sansai Hospital experienced higher
mortality and rehospitalization rates than those reported in previous national and
international studies. Key predictive factors included older age, underweight, and anemia.
These findings highlight the need for structured post-discharge follow-up programs, such as

dedicated heart failure clinics, to improve long-term outcomes..
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Factors associated with one-year mortality and rehospitalization in patients hospitalized

with acute heart failure: A retrospective study at Sansai Hospital

Wounduilsaneruiadunsie imda
odlmal eldifudoyaiuglunsiaun
wuanan1sguagUieiiladumailusedu
YyUpg19dUTEANSA M
IUILEIAVDIUTY
diednwilasenienddn wazn1ssneni
Fuiugfiumsidedin nisusulsimeuias
waznadnssiuaelu 1 U lugUaeiila
AUYAUAIUNGY
s21dguisN1sANE1 I8
5N TUNTI TN T UILUY
GOUNE (retrospective chart review) Tu
FUnefidn3unsinuseneinladuiman
WREUNTUY o LSINEIUIadUNIIEY T9%Tn
Foalnal send1etufl 1 unsiay 2565 -
31 SU2IAN 2565 LATAARINNAIURD
31 SUNAL 2566 Imﬁﬁ’mﬁaﬂmww@ﬁﬁiﬁa
1sAnen ICD-10: 150.xx UagdYoyanvssidon
ATUNIU N15I0AT88 1A EDIN1TLAYDINTT
LEMIANLLNS American Heart Association
elaguin wilesdre vivaw wilesdle
YausIU viiomiieunansau) SaufuNansam
Ml JURnIs nananesednsiten uag
echocardiography (811) \iosuun HFEF
(LVEF < 40%) waz HFpEF (LVEF > 50%) 19¢
namInsrImeTiesUfiRnsuazdeyaildly
MRz Tddayaveinisusulsmenua
afausn
mMsAnwiildsunmssusemInARENSIUAS
FFusTTuMITelunyudlsmeuiaunsiiad
WUIBLEUNI55UTS NPK No. 149/67 Fudi
JUT0Y 13 Auwu 2567
wnainsdadangtae
wnaEin1sAaLaantdn (Inclusion criteria)
91 > 18 U dsialsanan 150.xx Yoya
naseidouasuniu Lazinaunale > 1 Y

na9in13ARBaN (Exclusion criteria)
dilianansodamuldauasu 19 ala
duwanduiiisdlsnsin wisgnasselusnwm
saneru1adu
Foyaifiusiusin Iiun Teyauszvins
(®1¢ 1A) BINITUAAILAZAIATIANIY
UERIGNE nsiesdiy, na echocardiography
(@), 133, enfilssunouuagndasiming,
waznadns (N1548833n n1sueud uay
srgghanaudangnisal) dmsunislden &
n13Us218un151ASU ACEI/ARB, MRA Wag
B-blocker Ineranizlungu HFrEF
NIAMUINVUIANGUADDEN
nsfnwiensdateyaainauidoves
Maharak C. wazang ad Isanegruranss™
JUre%aladuman 289 s18Fanudnsn
nsdeielu 1 7 18% wagnisnduinueudn
34.6% NMIAUIUTUINAIDELY one-sample
proportion test lag MR uA O=0.05 Lay
power 80% W8UWI Za,=196Wa Z=0.84
NANIIFAUINNUINVUIAFIDE197IH 89013
fus Ao 196 518 dmSun1sANYISAT)
N3LEETIN waz 160 518 d1TUN19ANY
Snsinsndusuauth ilesandwugioe
Fnzaudnsaunisdne Eligble patients)
Wanuade 196 518 Fuilsaned1uy
medaTesinaingusvasdiides
nslnsesideyauazafanly
ToyaieUIunas (Continuous variables)
fifinsuanuasuuuund dnaueiduaads
LardruisuUNINTFIU (Mean + SD)
drudeayalienmnn (Categorical variables)
Juausidusiuiunazissas (n, %) ada
\FaNns5U (Descriptive statistics) 1diiie
UsTEIEENYMERugIuTINduiagIs
MaisuiisuszninanguiUasiidedin
aelu 19 AulsiideTin uaznguiinduan
woulssmervragranely 1 U fulinduan

Journal of Nakornping Hospital 2026 Vol.17 No.1 68



nsfnuladeniinadesnsinisideTinuazueulsmeiuiagilu 1 U vesvieiladumal
REUNSUY 159NeUNaFUNIY JIIRedld MSENYILUUSDUNAS

wousn 14ada Independent t-test @115
fanUs@aUSuIu way Chi-square test
dmiuiuusidangy Asaseimdased
Funusiunaawsnienadn ldn1sanney
lafadnuuunydiwds (multivariable
logistic regression) Ta8i3191NN1TILATIZI
#adeiien (univariable analysis) Liienen
Crude Odds Ratio (OR) wazdaeauiiesiu
95% (95% Confidence Interval; 95% Cl)
Mndudndendulsisiuunldunnuduiug
(p < 0.20) WhgmTIATIEsimTTILYS Lilev
A1 Adjusted Odds Ratio (OR) LagAIuAy
FNTNAVDIAILUTNIU AULKUIE AUV
wuudiasalasuni1suseiiunie Hosmer—
Lemeshow goodness-of-fit test WagANUUA
seUtudERYNIEaA p < 0.05 Mz
fogarmuaduiunislaglilusunsy spss
Jufl 28.0 (IBM Corp, Armonk, NY, USA).

9
o o

A1INAANY

In hospital death during the first
admission fa JUleiladumandeundy
AAeTIenwrnnsusulsmetunandwsnues
ﬂ’]iLﬁU‘ZJJE);JUaQ’m"QJ%JEJﬁ

Total death f® 39w Urgaladamnan
BounduitmundisuiideTiad s adausn
YoM ULl UIALAE S INSARANY 1 T

Rehospitalized and alive at 1 year fi®
feladumamidsunduiiueulsmead,
uazliideiandin1sfinnn 1Y

Rehospitalized and died within 1 year
fo fUreiiladumandounduiiuey
Tsmeuiadn wasdedinaelul U

Total rehospitalization AofU18%113
Suwaandoundu fueulsmeruiadinnglu
wiledvianun

Alive without rehospitalization #®
Juasialadumandounduilivou
Tsmeuiasn uarlidedin
ABSUNBANA

ACEl: angiotensin-converting enzyme
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with acute heart failure: A retrospective study at Sansai Hospital
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I g 1
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Total
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within 1 year n=72 (36.7%) at 1 year n= 63 (32.1%)

In hospital death during the
first admission n= 18 (9.1%) Alive without rehospitalization

n= 43 (21.9%)

Al 1 Flow diagram of patient selection for the study of factors associated with one-
year mortality and rehospitalization in patients hospitalized with acute heart failure at

Sansai Hospital.
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an34ii 1 Baseline characteristics between AHF with death and alive. (Univariable analysis)

AWl (n=196)  Death (n=90)  Alive (n=106)

Variable p-value
n (%) n (%) n (%)
Demographic and Clinical Characteristics
Age (years) mean + SD 69.5 + 14.5 74.7 £ 139 65.2 £ 13.6 < 0.001
Female 121 (61.7) 59 (65.6) 62 (58.5) 0.386
LOS (days) mean+ SD 59+52 59+44 6.0 £ 5.7 0.922
BMI (kg/m2)
Underweight (< 18.5) 1(15.8) 21(23.3) 10 (9.9) 0.006
Normal (18.5-24.9) 9 (40.3) 40 (44.4) 9 (36.8) 0.482
Overweight (25-29.9) 48 (24.5) 20 (22.2) 28 (26.4) 0.495
Obese (30-39.9) 35(17.9) 9 (10.0) 26 (24.5) 0.018
Extremely obese (> 40) 2(1.0) 0(0.0) 2(1.9) 0.437
Home Medications
Furosemide 163 (83.2) 66 (73.3) 7(91.5) 0.001
Beta-blocker 100(51.0) 41 (45.6) 9 (55.7) 0.218
ACEI 31(15.8) 8(8.9) 3 (21.7) 0.024
ARB 28 (14.3) 7(7.8) 1(19.8) 0.028
MRA 45(23.0) 18 (20.0) 7 (25.5) 0.461
LDL (mg/dL) 99.7 + 439 102.9 + 49.3 97.3 £ 39.2 0.435
HbA1c (%) 8.1+47 72+20 8.7 +57 0.105
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91971 1 Baseline characteristics between AHF with death and alive. (Univariable analysis) (#9)

All (n=196) Death (n=90) Alive (n=106)

Variable n (%) n (%) n (%) prvalue
Oxygen Therapy
Cannula 164 (83.7) 67 (74.4) 97 (91.5) 0.003
Mask with bag 3(1.5) 1(1.1) 2(1.9) 0.756
High flow oxygen canula 10 (5.1) 9 (10.0) 1(0.9) 0.076
Ventilator 17 (8.7) 12 (13.3) 5(4.7) 0.072
LVEF Category
HFpPEF (= 50%) 36 (18.4) 17 (18.9) 19 (17.9) 0.940
HFmrEF (41-49%) 24.(12.2) 3(3.3) 21(19.8) 0.015
HFrEF (< 40%) 54 (27.6) 23 (25.6) 31(29.2) 0.672
Thyroid Status
Normal 23 (11.7) 7(7.8) 16 (15.1) 0.374
Subclinical hypothyroid 12 (6.1) 6 (6.7) 6 (5.7) 0.883
Hypothyroid 5(2.6) 3(3.3) 2(1.9) 0.642
Subclinical hyperthyroid 9 (4.6) 5(5.6) 4(3.8) 0.697
Hyperthyroid 3(1.5) 0(0.0) 3(2.8) 0.214
Euthyroid sick syndrome 10 (5.1) 5(5.6) 5(4.7) 0.182
Having Comorbidities
Atrial fibrillation 59 (30.1) 26 (28.9) 33(31.1) 0.853
Valvular heart disease 15(7.7) 8(8.9) 7(6.6) 0.741
CKD stage llI-V 7(18.9) 17 (18.9) 20 (18.9) 1.000
Pneumonia 0(10.2) 12 (13.3) 8 (7.5) 0.273
Sepsis 2(1.0) 0(0.0) 2(1.9) 0.551
Hypoalbuminemia (< 3.0 ¢/dL) 4(2.0) 3(3.3) 1(0.9) 0.501
Diabetes mellitus 8(39.8) 34 (37.8) 44 (41.5) 0.700
Hypertension 101 (51.5) 36 (40.0) 65 (61.3) 0.005
Hypernatremia (Na > 145) 2(1.0) 1(1.2) 1(0.9) 1.000
Hyponatremia (Na < 135) 7 (3.6) 4(4.49) 3(2.8) 0.825
Any anemia (Hb < 10 g¢/dL) 33(16.8) 23 (25.6) 10 (9.9) 0.008

nnnslaTsideyaiiugiuvesfdas  ACEI wie ARB ndudiu daugdasiiilsn

<
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15797 2 Baseline characteristics in 1-year rehospitalization (Univariable Analysis) (After

excluding 18 patients who died during the first hospitalization — final analysis

population n = 178)

Alive without

Rehospitalization

Variable All (n = 178) rehospitalization p-value
(n = 135) n (%)
(n = 43) n (%)

Age (years), mean + SD 68.9 + 14.7 70.6 + 154 672+ 122 0.100
Female 109 (61.2) 79 (58.5) 30 (69.8) 0.223
LOS (days), mean + SD 59+52 56 +4.1 6.6 +7.0 0.297
BMI (kg/m?)

Underweight (<18.5) 29 (16.3) 5(18.5) 4(9.5) 0.080

Normal (18.5-24.9) 71(39.9) 5(40.7) 16 (38.1) 0.540

Overweight (25-29.9) 43 (24.2) 31(23.0) 12 (27.0) 0.460

Obese (30-39.9) 31(17.4) 22 (16.3) 9 (20.6) 0.330

Extremely obese (>40) 3(1.7) 2(1.5) 1(1.6) 0.920
Home medication (yes)

Furosemide 146 (82.0) 109 (80.7) 7 (85.7) 0.253

Beta-blocker 91 (51.1) 1(52.6) 0 (46.0) 0.283

ACEI 26 (14.6) 16 (11.9) 10 (23.8) 0.040

ARB 24 (13.5) 14 (10.4) 0(22.2) 0.035

MRA 40 (22.5) 0(22.2) 0(23.8) 0.856
LDL (mg/dL) mean + SD 99.7 + 43.9 100.5 + 44.3 98.0 + 43.2 0.435
HbA1c (%), mean + SD 8.1+47 79+43 85+54 0.105
Oxygenation

Oxygen Cannula 147 (82.6) 109 (80.7) 38 (87.3) 0.363

Ventilator 16 (9.0) 13 (9.6) 3(6.3) 0.420
LVEF category

HFpEF (250%) 32(18.0) 22 (16.3) 10 (22.2) 0.240

HFmrEF (41-49%) 21(11.8) 14 (10.4) 7(15.9) 0.230

HFrEF (<40%) 49 (27.5) 37 (27.49) 12 (27.0) 0.970
Comorbidities

Hypertension 87 (48.9) 57 (42.2) 30 (69.8) 0.005

Any anemia (Hb <10 g/dL) 31(17.4) 27 (20.0) 4(9.5) 0.071
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q
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v
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1 ] a o o L aa
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u1nfian 1We3iAs1E¥eae Chi-square or
ANOVA
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A19197 3 Summary of baseline characteristics and outcomes in acute heart failure patients

(Multigroup Comparison using Chi-square or ANOVA)

Rehospitalized

Total Death

Alive without

Variable Al (n=196) and alive rehospitalization  p-value
(n=90) n (%)
(n=63) n (%) (n=43) n (%)

Age (years), mean + SD 69.5 + 14.6 74.7 £ 139 70.6 £ 154 672+ 122 <0.001
Female 121 (61.7) 59 (65.6) 32 (50.8) 30 (69.8) 0.324
BMI (kg/m?)

<18.5 (Underweight) 1(15.8) 21(23.3) 6(9.5) 4.(9.3) 0.038

18.5-24.9 (Normal) 79 (40.3) 40 (44.4) 23 (36.5) 16 (38.1) 0.352

25-29.9 (Overweight) 48 (24.5) 20 (22.2) 16 (25.4) 12 (27.0) 0.564

>30 (Obese) 7(18.9) 9 (10.0) 12 (19.0) 9 (20.6) 0.084
Hypertension 101 (51.5) 6 (40.0) 35 (55.6) 30 (69.8) 0.005
Any anemia (Hb <10 g/dL) 33(16.8) 3(25.6) 6(9.5) 4.(9.5) 0.008
Furosemide use 163 (83.2) 6 (73.3) 0(95.2) 37 (85.7) 0.001
ACEI/ARB use 59 (30.1) 5(16.7) 4(38.1) 20 (46.0) 0.010
MRA use 45 (23.0) 8 (20.0) 17 (27.0) 10 (23.8) 0.640
Oxygen via cannula 164 (83.7) 7 (74.4) 59 (93.7) 38 (87.3) 0.006
Ventilator use 17 (8.7) 2(13.3) 2(3.2) 3(6.3) 0.120
LVEF category

HFpEF (=50%) 36 (18.4) 7(18.9) 9 (14.3) 10 (22.2) 0.435

HFmIEF (41-49%) 24.(12.2) 3(3.3) 14 (22.2) 7(15.9) 0.020

HFrEF (<40%) 54.(27.6) 23 (25.6) 19 (30.2) 12 (27.0) 0.810

mMsiAsgitassdunusiunsdedinlu
Tsane1wia 99nm15799 4 levhnisiasien
Jadesruvatelade (Multivariable
analysis) wuindadeiidinsfiauduiusiu
n15tde33nlulssweuna (In-hospital
mortality) amauuamﬂmmmam e 91
Fundu nnzdmidndes (Undervve|ght)
waznMgla#inane (Anemia) yonani
Yasuiidrvannrudssweinisidsdinly
lsangrutasgedfidedian Taun n1siilse
mmﬁuiaﬁmqq (Hypertension) N151017%
wladuinadrvia HFmrEF (LVEF 41-49%)
wagnshAsuoanTLaun1sane (Cannula)

mlaszidadefiduiusiunisdeiin
Tngs9 9nm15797 5 Wlednseidadesiu
waretladey wuindl 3 Jadefidemeduiusiv

nsldetinlaesauednlidedAgynisaia
1dud ongfiiindu amehwiindes waznme
la¥inang

MIIATEALUUTRIEAUT (Multivariable
analysis) 1151471 6 nudlinusauuslaii
Toddayn19ada (p < 0.05) deaudssly
n1sndunueulsameruiaginiely 1 9
athslsinny nuidladefiuwaliuduiusiu
nadnsdanann 1dud n1azvnidndes
(Adjusted OR 1.96, 95% Cl 0.88-4.35, p =
0.095) way n11zlainaie (Adjusted OR
2.11, 95% Cl 0.94-4.76, p = 0.071) FaUs¥
ﬁ'}@’ﬂaaﬁﬁisﬁu%Imiﬂaﬁwfﬂﬁiamaﬂﬁum
voulssmenunasiiiieu 2 wh wiiesdlaiis
seAutTadAMsaDANAIL
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]
715799 4 Univariable and multivariable logistic regression analysis of factors associated

with in-hospital mortality in patients with acute heart failure (n = 196)

Crude OR Adjusted OR
Variable p-value p-value
(95% CI) (95% CI)
Age (per year) 1.06 (1.03-1.09) < 0.001 1.05 (1.02-1.09) 0.002
Underweight (BMI < 18.5 kg/m2) 3.56 (1.29-9.81) 0.013 2.91 (1.05-8.05) 0.040
Furosemide use 0.32 (0.15-0.68) 0.003 0.45 (0.20-1.01) 0.052
ACEIl use 0.36 (0.14-0.89) 0.027 0.41 (0.15-1.09) 0.074
ARB use 0.36 (0.14-0.91) 0.032 0.42 (0.16-1.10) 0.079
Oxygen via Cannula 0.32 (0.15-0.68) 0.003 0.39 (0.17-0.91) 0.030
Ventilator use 2.61(1.11-6.16) 0.028 2.09 (0.85-5.13) 0.108
HFmMIEF (41-49%) 0.16 (0.04-0.56) 0.005 0.23 (0.06-0.90) 0.035
Hypertension 0.41 (0.22-0.74) 0.004 0.50 (0.25-0.99) 0.048
Any anemia (Hb < 10 g/dL) 3.80 (1.61-8.93) 0.002 3.12 (1.28-7.63) 0.012

151971 5 Univariable and multivariable logistic regression analysis of factors associated

with overall mortality

Variable Crude OR (95% ClI) P-value  Adjusted OR (95% Cl) p-value
Age (per year) 1.04 (1.02-1.06) 0.001 1.03(1.01-1.05) 0.003
Underweight (BMI < 18.5 kg/m2) 2.81 (1.22-6.46) 0.015 2.54 (1.08-5.95) 0.032
Furosemide use 0.51 (0.25-1.04) 0.064 0.65 (0.30-1.41) 0.279
ACEl use 0.47 (0.20-1.11) 0.084 0.55(0.22-1.37) 0.198
ARB use 0.42 (0.18-0.98) 0.046 0.49 (0.20-1.18) 0.111
Ventilator use 2.93(1.25-6.86) 0.013 2.11(0.88-5.03) 0.094
HFmIEF (41-49%) 0.36 (0.14-0.93) 0.034 0.44 (0.17-1.15) 0.092
Hypertension 0.49 (0.28-0.88) 0.016 0.58 (0.31-1.10) 0.095
Any anemia (Hb < 10 g/dL) 2.98 (1.32-6.73) 0.008 2.62(1.12-6.10) 0.026

715797 6 Univariable and multivariable logistic regression analysis of factors associated

with overall rehospitalization (within 1 year)

Variable Crude OR (95% ClI) p-value  Adjusted OR (95% Cl)  p-value
Age (per year) 1.01 (0.99-1.03) 0.210 1.02 (1.00-1.04) 0.092
Underweight (BMI < 18.5 kg/m2) 2.14(0.97-4.72) 0.061 1.96 (0.88-4.35) 0.095
Furosemide use 0.73 (0.32-1.68) 0.464 - -
ACEl use 0.45 (0.21-0.96) 0.038 0.52 (0.23-1.15) 0.104
ARB use 0.48 (0.22-1.03) 0.059 0.54 (0.24-1.19) 0.121
Beta-blocker use 0.86 (0.47-1.59) 0.640 - -
Ventilator use 1.52 (0.63-3.68) 0.345 - -
HFmrEF (41-49%) 0.67 (0.29-1.52) 0.338 - -
Hypertension 0.52 (0.29-0.93) 0.027 0.59 (0.31-1.13) 0.110
Any anemia (Hb < 10 g/dL) 2.34 (1.01-5.42) 0.047 2.11 (0.94-4.76) 0.071
CKD stage llI-V 1.48 (0.72-3.06) 0.283 - -
Thyroid dysfunction 1.21 (0.58-2.55) 0.608 - -
Pneumonia 1.63 (0.64-4.15) 0.308 - -
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Figure 2. Forest plot showing adjusted odds ratios (95% ClI)
for factors associated with one-year mortality among patients
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Figure 3. Forest plot showing adjusted odds ratios (95% Cl)
for factors associated with one-year rehospitalization among
patients hospitalized with AHF.
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