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Prevalence and factors affecting anemia among patients with chronic heart failure
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ABSTRACT

Background: Anemia is one of major co-morbidities in patients with chronic heart failure
with reduced and mildly reduced ejection fraction (HFrEF & HFmrEF) and may deteriorate
patients with these conditions.

Objective: To analyze and compare prevalence and factors affect anemia in patients with
chronic HFrEF & HFmIEF categorises based on New York Heart Association (NYHA) functional
class 1-2 with NYHA functional class 3-4.

Methods: This was a retrospective chart review with consecutive data collection of patients
diagnosed with chronic HFrEF & HFmrEF in Samutsakorn Hospital during 1" July 2021 - 31"
December 2022. Patients included in this study must receive hemoglobin level test and had
documented of follow up data after initial treatment. A multivariable logistic regression model
was used to determine the factors affecting the effect of anemia in these patients, and the
results of analysis were presented with an odds ratio and 95% confidence interval.

Results: A total of 391 patients were met an inclusion criterion in this study. The prevalence
of anemia in patients with chronic HFrEF and HFmrEF was 52%. Only 15 % of patients in our
study received iron study and serum ferritin testing. Patients with chronic HFrEF and HFmrEF
with NYHA class 3-4 had a prevalence of anemia at 71.95 %, significantly more than NYHA class
1-2, which was 46.92% (p < 0.001). NYHA class 3-4 (Adj.OR 2.32, 95%Cl: 1.22-4.43, p=0.010),
female (Adj.OR 2.38, 95%Cl: 1.37-4.14, p = 0.002), low BMI (Adj.OR 4.71, 95%Cl: 1.64-13.57,
p=0.004), diabetes mellitus (Adj.OR 2.44, 95%Cl: 1.42-4.17, p=0.001) and serum creatinine
(Adj.OR 2.08, 95%Cl: 1.37-3.15, p=0.006) were predictive factors associated with anemia in
patients with chronic HFrEF & HFmrEF. Whereas low DBP (Adj.OR 0.97, 95%Cl: 0.96-0.99, p=0.006)
was less likely to be associated with anemia in patients with chronic HFrEF & HFmrEF.

Conclusion: Anemia has significant higher prevalence in chronic HFrEF & HFmrEF patients
with a worsening functional class. Thus, identification of the etiology and treatment of anemia

are needed in these patients.
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Variables Total, n (%) p-value
anemia, n (%) anemia, n (%)
Total participants, n (%) 391 (100%) 187 (47.83%) 204 (52.17%) -
Age, years, n (%) <0.001
1—35 3 (5.88%) 15 (8.02%) 8 (3.92%)
36-60 181 (46.29%) 9 (52.94%) 82 (40.20%)
> 60 187 (47.83%) 73 (39.04%) 114 (55.88%)
Gender: Female, n (%) 127 (32.48%) 45 (24.06%) 82 (40.20%) <0.001
Ischemic cardiomyopathy, n(%) 191 (48.85%) 3 (39.04%) 117 (57.84%) <0.001
Chronic conditions, n (%)
DM 159 (40.66%) 54 (29.41%) 105 (50.98%) <0.001
HTN 256 (65.47%) 117 (62.57%) 139 (68.14%) 0.250
DLP 294 (75.19%) 130 (69.52%) 164 (80.39%) 0.010
Old CVA 9 (4.86%) 8 (4.28%) 1 (5.39%) 0.610
Renal insufficiency 174 (44.50%) 61 (33.16%) 112 (54.9%) <0.001
MIAFIINEIVIAUATRIA b T o 2T o 39



Prevalence and factors affecting anemia among patients with chronic heart failure with

reduced or mildly reduced ejection fraction, Samutsakorn Hospital

M1919 1 Yayanuguveaiiieidinasiniside Demographic data (si9)

Participants without

Participants with

Variables Total, n (%) p-value
anemia, n (%) anemia, n (%)
COPD 5(1.28%) 3 (1.60%) 2 (0.98%) 0.580
AF 77 (19.69%) 44 (23.53%) 33 (16.18%) 0.060
Iron Deficiency 16 (28.07%) 3(27.27%) 13 (28.26%) 0.950
% LVEF (Mean+SD) 31.99 + 9.30 31.16 + 9.58 32.75 +9.00 0.090
BMI, ke/m’, n (%) <0.001
<18.5 36 (9.21%) 6 (3.21%) 30 (14.71%)
18.5-25 191 (48.85%) 90 (48.13%) 101 (49.51%)
>25 164 (4194%) 91 (48.66%) 73 (35.78%)
SBP, mmHg (Mean+SD) 125.49 +20.51 125.66 + 19.85 12534 + 21.15 0.880
DBP, mmHg (Mean+SD) 74.45+ 14.53 77.96+ 13.57 71.24+ 14.67 <0.001
HR, bpm (Mean+SD) 84.02+ 15.78 84.86+ 15.31 83.26+ 16.19 0.320
Edema, n (%) 24.(6.17%) 6 (3.23%) 18 (8.87%) 0.020
Medication, n (%)
ACEl or ARB 244 (62.4%) 122 (65.24%) 122 (59.8%) 0.270
ARNI 5(1.28%) 4 (2.14%) 1 (0.49%) 0.150
Beta-blocker 294 (75.19%) 146 (78.07%) 148 (72.55%) 0.210
SGLT2-inh 10 (2.56%) 3 (1.60%) 7 (3.43%) 0.250
Spironolactone 132 (33.76%) 78 (41.71%) 54 (26.47%) 0.002
Furosemide 294 (75.38%) 145 (77.96%) 149 (73.04%) 0.260
Statin 305 (78.01%) 139 (74.33%) 166 (81.37%) 0.090
Aspirin 231 (59.08%) 97 (51.87%) 134 (65.69%) 0.006
P2Y12 inhibitors 135 (34.53%) 50 (26.74%) 85 (41.67%) 0.002
OAC 79 (20.20%) 47 (25.13%) 32 (15.69%) 0.020
Digoxin 13 (3.32%) 8 (4.28%) 5(2.45%) 0.310
Revascularization, n (%) 154 (39.39%) 59 (31.55%) 95 (46.57%) 0.002
Prior revascularization 34 (8.70%) 16 (8.55%) 18 (8.82%) 0.600
PCl after HF 113 (28.90%) 39 (20.86%) 74 (36.27%) <0.001
CABG after HF 17 (4.35%) 7 (3.74%) 10 (4.90%) 0.570
Other cardiac Surgery, n(%) 21 (5.37%) 8 (4.28%) 13 (6.37%) 0.360
Laboratory measurement, (Mean+SD)
Serum Cr, mg/dL 1.63 +1.82 1.12 + 0.58 2.09+ 2.37 <0.001
eGFR, mL/min/1.73 m2 64.45 + 28.81 76.55 + 21.87 53.71+ 30.00 <0.001
Hemoglobin, g/dL 12.39 + 2.30 14.27+ 1.39 ¢/dL 10.67 + 1.49 <0.001
MCV, fL 85.13 + 7.97 85.80 + 7.13 84.52 + 8.65 0.110
Ferritin, n (ng/L) 714.32 + 972.08 466.36 + 311.60 772.35 + 1063.80 0.350
TSAT, % 25.26 + 16.48 30.93 + 12.80 23.92 + 17.09 0.230
NT-proBNP, pg/mL 3468.50+ 3694.49 683.38+ 803.01 6601.75+ 3044.43 <0.001

AF = Atrial fibrillation, BMI = Body mass index, COPD = Chronic- obstructive pulmonary disease, DBP = Diastolic

blood pressure, CVA = Cerebrovascular accident, DLP = Dyslipidemia, DM = Diabetes mellitus, HR = Heart rate,

HTN = Hypertension, ICM = Ischemic cardiomyopathy, SBP = Systolic blood pressure, SD = standard deviation,

Journal of Nakornping Hospital 2024 Vol.15 No.1

40



anugnuaradeiifnadeniiglafinas luftaemledunanieseiifinmsduimesiilaiinund
L3meUIRAYNITENAS

—————————————————————————"
ACEl= Angiotensin converting enzyme inhibitors, ARB = Angiotensin Receptor Blocker, ARNI = Angiotensin
Receptor Blocker/Neprilysin Inhibitors, CABG = Coronary artery bypass graft surgery, eGFR = estimated
glomerular filtration rate, MCV = Mean corpuscular volume, NT-proBNP = N-terminal prohormone of brain
natriuretic peptide, PCl = Percutaneous coronary intervention, SD = standard deviation, serum Cr = serum

creatinine, SGLT2-inh = Sodium glucose co-transporter subtype 2 inhibitors, TSAT = Transferrin saturation

ffdae 58 Auangthuneiladumad
fifinsSushvesitilafintnivianualumnuise
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FUama NYHA seduil 34 Si8nsduvesil

finnazlafinens 59 AU 91NTaNUA 82 AU
AnduSoay 71.95 11NN NYHA seduil 12
Ao 145 Auannianun 309 AU Andudesas
5307 9198 dud 1Ay n19aidf (p<0.001)
Tuvauriiduedees % LVEF Indifesiulusia
aoangal (LVEF 32.75 % lugfiidanzlafinans
Weuitu 31.16 9% Tugfilsis], p=0.090) (1N519 2)

dAlasun1sidadeindnnazainsinindn
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M1919 2 WSsulsuanuynuesneladinardlugUlsiladumaisesaninistudivesila
HaUNANIaNssanInmId NYHA seeu 1-2 iguiuseeu 3-4

Total Participants with anemia  Participants without anemia
HF characteristic p-value
(n=391) (n=204) (n=187)
NYHA class <0.001
Class 1-2 309 (79.03%) 145 (71.08%) 164 (87.70%)
Class 3-4 82 (20.97%) 59 (28.92%) 23 (12.30%)

(ﬁ’aLLamiumiNﬁ 3) 9110 Univariate
logistic regression analysis Jadefidamadnsse
nmizlafinanuaz/vielinzunsinwmanty
Q’ﬂaaﬁﬂaé’umaagﬁﬂﬁﬁmiﬂuﬁwmﬁﬂa
AnUnfiuenannaussanmaa NYHA uaa laun
9183131 60 U, ineme)s, anivguedtseiala
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wvy, luduladings, niguy, mslasunis
ShwlsAldudonitala, SeAU serum creatinine
AMslAsuLn spironolactone, aspirin, P2Y12
inhibitors wazenduNsLEsvesden doth
Y9567l pvalue<0.25 1131ATIZR LU

multivariate logistic regression analysis WU

AUTIONMENN NYHA  Sedufl 34 (OR 2.32,
95%Cl: 1.22-4.43, p=0.010), tWeng)s (OR 2.38,
959%Cl: 1.37-4.14, p=0.002), Flinanies
(OR 471, 1.64-13.57, p=0.004), lsATau
\WUWU(OR2.44,95%CL:(1.42-4.17), p=0.001),
SEAU serum creatinine(OR 2.08,95%Cl: (1.37-
3.15), p=0.006) {Wuladedasefiduiusiu
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LY

A1519 3 Yadendunusiuniig

latndlugiheriiladumaiseseniinisiudvewidlarauni

(n=391)
Odds Ratio Adjusted Odds Ratio
Variables p-value p-value
(95%Cl) (95%Cl)

NYHA Class 3-4 2.90 (1.71-4.93) 0.002 2.32 (1.22-4.43) 0.010
Age (year)

1—35 (Reference) 1 1

36-60 1.55 (0.63-3.84) 0.190 1.37 (0.43-4.38) 0.650

> 60 2.93(1.18-7.25) 0.002 1.39 (0.41-4.68) 0.640
Female 2.12 (1.37-3.28) 0.007 2.38 (1.37-4.14) 0.002
ICM 2.14(1.43-3.21) 0.001 1.92 (0.90-4.06) 0.080
BMI

>25 (reference) 1 1

18.5-25 1.40 (0.92-2.13) 0.170 1.07 (0.64-1.79) 0.260

<18.5 6.23 (2.46-15.78) 0.003 4.71 (1.64-13.57) 0.004
Diastolic blood pressure 0.97 (0.95-0.98) <0.001 0.97 (0.96-0.99) 0.006
Diabetes Mellitus 2.50 (1.64-3.79) 0.002 2.44(1.42-4.17) 0.001
Edema 292 (1.13-7.52) 0.030 1.22(0.39-3.81) 0.740
Dyslipidemia 1.80 (1.13-2.86) 0.010 0.81 (0.43-1.53) 0.520
Revascularization 1.89 (1.25-2.86) 0.003 0.99 (0.47-2.19) 0.970
Spironolactone 0.50(0.33-0.77) 0.002 0.62 (0.37-1.04) 0.070
Aspirin 1.78 (1.18-2.66) 0.006 0.60 (0.29-1.28) 0.160
P2Y12 inhibitors 1.96 (1.28-3.00) 0.002 0.60 (0.57-2.50) 0.640
Oral anticoagulants 0.59 (0.36-0.98) 0.002 0.65 (0.35-1.21) 0.170
Serum creatinine 2.41(1.66-3.51) 0.003 2.08 (1.37-3.15) 0.006

BMI = Body mass index, ICM = Ischemic cardiomyopathy, NYHA = New York Heart Association
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