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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.
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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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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
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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.
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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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