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Abstract

Introduction: Anaemia at the time of diagnosis of heart failure is said to be an independent
factor for mortality during the following years. In this study, the effect of severe anaemia at
the time of diagnosis, in the outcome of heart failure in the form of in hospital mortality is
studied.

Methods: One hundred eighty-four heart failure patients admitted in Manamohan
Cardiothoraccic Vascular and Transplant Centre between September 2011 to March 2012,
age above 15 years were enrolled in the study. Baseline investigations and hemoglobin was
done and the patients were followed up till discharge or in hospital mortality.

Results: Among the 184 heart failure patients 115(62.5%) had anaemia. When evaluated
in a bivariate model, the odds ratio of death for patients with mild anaemia compared with
patients with no anaemia was 3.9(0.6-22.6, p value 0.124) for moderate anaemia 4.5 (0.9-23.07,
p value 0.064) and for severe anaemia 46.06 (8.6-246.05, p value 0.000), respectively. On
multivariate analysis severe anaemia 919 (5.6-149762.9, p value 0.009) was still found to be
a significant predictor of mortality.

Conclusion: Severe anaemia at the time of diagnosis of heart failure is an independent

predictor of in hospital mortality.
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Anaemia is common in patients with heart failure (HF)
and is found in 4-55% of the patients . Many studies
have demonstrated anaemia to be a risk factor in patients
with heart failure>°. Anaemia at the time of diagnosis of
heart failure is an independent factor for mortality during
the following years but loses its influence on mortality
over time’. Of note, anemia is not only prevalent in the
congestive heart failure (CHF) population, but several
studies in different patient populations found an association
with anemia, impaired cardiac function, more health care
utilization, and morbidity®*-.

Although most studies have documented higher mortality rates
in anemic CHF patients®'>2°, some studies report the absence of
an adverse effect of anemia on mortality in CHF ©2!22,
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Elucidating the contribution of anemia to mortality may lead
to a more accurate risk profiling in CHF patients, especially
since several treatment options for anemia exist including
erythropoietin (EPO) and iron therapy 2*2¢. Ultimately, this
may lead to more effective therapeutic strategies from a
risk-benefit perspective in heart failure patients.

In this study, the effect of severe anaemia in the outcome
of heart failure in the form of mortality was evaluated.

Patient population

One hundred eighty four heart failure patients admitted in
MCVTCbetween September2011toMarch2012, ageabove
15 years who were diagnosed clinically by Framingham
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criteria were enrolled in the study. The initial screening
consisted of a clinical history, a physical examination,
and baseline investigations at the time of diagnosis.
Echocardiogram was also done during the hospital stay.
Baseline investigations include- Complete Blood Count
(CBC), Renal Function Test (RFT), Lliver Function Test
(LFT), Prothrombin Time (PT), Electrocardiogram (ECG),
Chest X-ray PA view. The patients were daily followed up
till discharge or death during the hospital stay.

Patients were excluded if they have had an myocardial
infarction (MI) within seven days before screening, If
they had a heart rate of less than 50 beats per min during
waking hours, sinoatrial block or second- or third-
degree atrioventricular block that was not treated with a
pacemaker, a corrected QT interval exceeding 460 msec
(500 msec in patients with bundle-branch block), a systolic
BP of >180 and diastolic blood pressure of more than
110 mm Hg, a systolic blood pressure of less than 80 mm
Hg, a serum potassium level of less than 3.6 mmol/L or
more than 5.5 mmol per liter, recent use of class I or III
antiarrhythmic drugs, a calculated creatinine clearance rate
of less than 15 ml per min’, serious liver dysfunction, acute
myocarditis, planned cardiac surgery or angioplasty, severe
valvular lesion, cardiac surgery within the preceding four
weeks, and the presence of an implantable cardioverter—
defibrillator.

Definition of anaemia

Anaemia was defined by the cut-off values defined by the
World Health Organisation (WHO): haemoglobin (Hgb)
level lower than 120 g/L in women and 130 g/L in men.
Mild anaemia, corresponding for the first subgroup in each
gender, was defined as hgb. lower than 120 g/L in women,
and lower than 130 g/L in men. Moderate anaemia was
defined as hgb. lower than 110 g/L in women, and lower
than 120 g/L in men. And severe anaemia was defined as
hgb < 80gm/1 for both women and in men?.

Table 1 Baseline characteristics of heart failure patients.

No anaemia

(N=69) (N=38)

Age(Median) 58 72
Sex(male) 41 27
Creat Clearance 79 57
B-blockers 59 38
ACEI/ARB 55 34
Aldosterone antagonist 40 23
LVEF 44 40
Arrhythmia 25 19
Statin 12

Pneumonia 16 7
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Ethics

All patients gave their written, informed consent before
enrolment. The study received ethical approval from
Institutional Review Board of the Institute of Medicine,
Tribhuvan University.

Statistical analysis

The data were collected and tabulated. Continuous variables
are presented as medians with 5" and 95th percentiles, and
discrete variables as percentages. Baseline characteristics
were compared using the continuity adjusted Chi-square test
for discrete variables and analysis of continuous variables.
Multivariable analysis was performed with Biniary logistic
Regression. P value <0.05 was considered significant. All
calculations were made using SPSS 20 software.

Prevalence of anaemia

Among the 184 heart failure patients 115(62.5%) had
anaemia. Among male 54(56%) were anaemic whereas
among females 61(69.31%) were anaemic. Females were
more anaemic than males. When categorizing anaemia
according to severity 38 had mild anaemia, 58 had
moderate anaemia and 28 had severe anaemia. Among
those who were mild anaemic 27 were male and 11 are
female whereas 40 among moderate anaemia were female
and 18 were male. Similarly among those who have severe
anaemia 10 were male whereas 9 were female. The baseline
characteristics of the patients are given in table 1. Anaemia
was associated with increasing age, female sex, decreasing
creatinine clearance, use of b-blockers, ACEI/ARB, low
LVEF, presence of arrhythmia and associated comorbidity
like pneumonia.

Moderate Severe anaemia P value
anaemia (N=19)

(N=58)

59 68 0.000
18 10 0.001
67 73 0.000
54 19 0.025
40 11 0.025
23 11 0.118
33 33 0.01
35 17 0.00
6 6 0.158
21 12 0.002
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Mortality analysis

When evaluated in a bivariate model, the odds ratio of
death for patients with mild anaemia compared with
patients with no anaemia was 3.941(0.687-22.608, p value
0.124) for moderate anaemia 4.598 (0.916-23.075, p value
.064) and for severe anaemia 46.062 (8.623-246.054, p value
0.000), respectively.

To investigate whether the increased mortality in patients
with anaemia reflected a higher prevalence of concomitant
risk factors, a multivariable analysis, including age, gender,
creatinine clearance, presence of arrhythmia, ejection
fraction, presence of pneumonia, use of beta-blockers,
ACEI, statins and aldosterone antagonist as covariates,
was performed. Severe anaemia was still found to be a
significant predictor of mortality.

Table 2 Multivariate analysis of mortality with anaemia

Category of anaemia Pvalue  Odds ratio

No anaemia Reference -

Mild anaemia 0.559 3.2(0.64-159.47)
Moderate anaemia  0.778 0.59(0.16-21)
Severe anaemia 0.009 919(5.6-149762.937)

In our study, anaemia was frequently observed, found in
over almost two-third of HF patients which is higher than
reports of other studies'. It could be due to poor nutritional
status. It also emphasizes that a large part of the patient
population with HF has anaemia as a possible factor of co-
morbidity.

Both the short term and long term studies including a recent
meta-analysis® (6 months to 5 years) have established anaemia
as independent predictor of mortality HR 1.46 (1.26-1.69)
p<0.001). It has been found in different studies that mortality
risk increased with the severity of the anaemia’.

This study is a prospective study of admitted patients
with heart failure during one hospital stay and do not
involve patients follow up over time. This study also
shows anaemia as an independent predictor of mortality
on bivariate analysis. Furthermore on assessing the
importance of severity of anaemia on multivariate analysis,
severe anaemia was found to be independent predictor of
mortality. However, mild and moderate anaemia didn’t
show statistical significance. It could be due to small
sample size, short term data and no long term follow up.
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In this study patients had no signs of cancer at the time
of inclusion leading to the argument that anaemia in the
included patients was caused by chronic disease e.g. kidney
disease. This is illustrated in our study by the fact that the
more severe the anaemia the lower the creatinine clearance.

Anaemia is a novel therapeutic target in the treatment of
HF patients though it still remains controversial whether to
treat anaemia in patients with heart failure. The focus is on
treatmentwithintravenousirontreatmentanderythropoiesis-
stimulating proteins to increase haemoglobin levels. There
are several promising randomized trials investigating
treatment with erythropoietin or darbepoitin with or without
intravenous iron therapy versus placebo?, In relation to
these trials there has recently been raised concern about
the possibility of increased risk of thromboembolic events
when raising haemoglobin levels.

Among the 184 heart failure patient 155 (62.5%) had
anaemia. Hence, severe anaemia at the time of diagnosis
of heart failure is an independent predictor mortality in
hospitalised patient.

I am extremely thankful to my HOD, Department of
cardiology Prof. Dr. Arun Sayami, my guide Prof. Dr.
Ratna Raj poudyal, Prof. Dr. Sunil Chandra Jha and Dr
Suvarna Mani Acharya for their constant encouragement
and support. I will like to thank my seniors, colleques and
juniors for their constant help. My special thanks go to Mr.
Meg Raj Banjara who helped me throughout, mostly the
statistical part. My thanks also goes to my wife Dr Bulu
Poudel for her constant source of inspiration.

Conflict of interests: None

1. Maggioni AP, Opasich C, Anand I, et al. Anemia in
patients with heart failure: prevalence and prognostic
role in a controlled trial and in clinical practice. J Card
Fail 2005; 11: 91-8.

2. Groenveld HF, Januzzi JL, Damman K, et al. Anemia
and mortality in heart failure patients a systematic
review and meta-analysis. ] Am Coll Cardiol 2008;
52: 818-27.

3. Parissis JT, Kourea K, Panou F, et al. Effects of
darbepoetin alpha on right and left ventricular systolic
and diastolic function in anemic patients with chronic
heart failure secondary to ischemic or idiopathic

Journal of Institute of Medicine, April, 2014, 36:1 97-101

+



100

10.

I1.

12.

13.

14.

_~,

dilated cardiomyopathy. Am Heart J 2008; 155: 751
el-7.

Sandhu A, Soman S, Hudson M, Besarab A. Managing
anemia in patients with chronic heart failure: what do
we know? Vasc Health Risk Manag 2010; 6: 237-52.

Anand I, McMurray JJ, Whitmore J, et al. Anemia and
its relationship to clinical outcome in heart failure.
Circulation 2004; 110: 149- 54.

Go AS, Yang J, Ackerson LM, et al. Hemoglobin
level, chronic kidney disease, and the risks of death
and hospitalization in adults with chronic heart failure:
the Anemia in Chronic Heart Failure: Outcomes and
Resource Utilization (ANCHOR) Study. Circulation.
2006; 113(23): 2713-23.

Mette Charlot, Christian Torp-Pedersen, Nana Valeu,
Marie Seibaek, Peter Weeke and Lars Kober. Anaemia
and Long Term Mortality in Heart Failure Patients:
A Retrospective Study. The Open Cardiovascular
Medicine Journal, 2010, 4, 173-177

Anand I, McMurray JJ, Whitmore J, et al. Anemia and
its relationship to clinical outcome in heart failure.
Circulation 2004;110:149 —54.

Berry C, Norrie J, Hogg K, Brett M, Stevenson K,
McMurray JJ. The prevalence, nature, and importance
of hematologic abnormalities in heart failure. Am
Heart J 2006;151:1313-21.

Elabbassi W, Fraser M, Williams K, Cassan D, Haddad
H. Prevalence and clinical implications of anemia
in congestive heart failure patients followed at a
specialized heart function clinic. Congest Heart Fail
2006;12:258-64.

Horwich TB, Fonarow GC, Hamilton MA, MacLellan
WR, Borenstein J. Anemia is associated with worse
symptoms, greater impairment in functional capacity
and a significant increase in mortality in patients
with advanced heart failure. J Am Coll Cardiol
2002;39:1780-6.

Komajda M, Anker SD, Charlesworth A, et al
The impact of new onset anaemia on morbidity
and mortality in chronic heart failure: results from
COMET. Eur Heart J 2006; 27:1440-6.

Maraldi C, Volpato S, Cesari M, et al. Anemia,
physical disability, and survival in older patients with
heart failure. J Card Fail 2006;12:533-9.

Al-Ahmad A, Rand WM, Manjunath G, et al. Reduced

www.jiom.com.np

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

+

Poudel CM

kidney function and anemia as risk factors for mortality
in patients with left ventricular dysfunction. J Am Coll
Cardiol 2001; 38:955— 62.

Felker GM, Shaw LK, Stough WG, O’Connor CM.
Anemia in patients with heart failure and preserved
systolic function. Am Heart J 2006; 151: 457— 62.

Grigorian Shamagian L, Varela RA, Garcia-Acuna
JM, Mazon RP, Virgos LA, Gonzalez-Juanatey JR.
Anaemia is associated with higher mortality among
patients with heart failure with preserved systolic
function. Heart 2006; 92:780—4.

Newton JD, Squire IB. Glucose and haemoglobin in
the assessment of prognosis after first hospitalisation
for heart failure. Heart 2006; 92: 1441-6.

Ralli S, Horwich TB, Fonarow GC. Relationship
between anemia, cardiac troponin I, and B-type
natriuretic peptide levels and mortality in patients with
advanced heart failure. Am Heart J 2005; 150: 1220
7.

Schou M, Gustafsson F, Kistorp CN, Corell P, Kjaer A,
Hildebrandt PR. Prognostic usefulness of anemia and
N-terminal pro-brain natriuretic peptide in outpatients
with systolic heart failure. Am J Cardiol 2007,
100:1571-6.

Formiga F, Chivite D, Castaner O, Manito N, Ramon
JM, Pujol R. Anemia in new-onset congestive heart
failure inpatients admitted for acute decompensation.
Eur J Intern Med 2006; 17:179-84.

Gardner RS, Chong KS, Morton JJ, McDonagh TA.
N-terminal brain natriuretic peptide, but not anemia,
is a powerful predictor of mortality in advanced heart
failure. J Card Fail 2005; 11:S47-53.

Silva RP, Barbosa PH, Kimura OS, et al. Prevalance of
anemia and its association with cardio-renal syndrome.
Int J Cardiol 2007; 120:232— 6.

van der Meer P, Voors AA, Lipsic E, van Gilst WH,
van Veldhuisen DJ. Erythropoietin in cardiovascular
diseases. Eur Heart J 2004;25: 285-91.

van Veldhuisen DJ, McMurray JJ. Are erythropoietins
stimulating proteins safe and efficacious in heart
failure? Why we need an adequately powered
randomized outcome trial. Eur J Heart Fail 2007;
9:110 -2.

Haemoglobin concentrations for the diagnosis of
anaemia and assessment of severity. Vitamin and

Journal of Institute of Medicine, April, 2014, 36:1 97-101



_~,

Severe Anaemia

Mineral Nutrition Information System. Geneva,
World Health Organization, 2011 (WHO/NMH/NHD/
MNM/11.1) available (http://www.who.int/vmnis/
indicators/haemoglobin, pdf.

26. Silverberg DS, Wexler D, Sheps D, et al. The effect of
correction of mild anemia in severe, resistant congestive
heart failure using subcutaneous erythropoietin and
intravenous iron: a randomized controlled study. J Am
Coll Cardiol 2001; 37: 1775-80.

27. Silverberg DS, Wexler D, Blum M, et al. The use of
subcutaneous erythropoietin and intravenous iron
for the treatment of the anemia of severe, resistant
congestive heart failure improves cardiac and renal
function and functional cardiac class, and markedly
reduces hospitalizations. ] Am Coll Cardiol 2000; 35:
1737-44.

28. Mancini DM, Katz SD, Lang CC, LaManca J,
Hudaihed A, Androne AS. Effect of erythropoietin on
exercise capacity in patients with moderate to severe
chronic heart failure. Circulation 2003; 107: 294-9.

29. Ponikowski P, Anker SD, Szachniewicz J, et al. Effect
of darbepoetin alfa on exercise tolerance in anemic
patients with symptomatic chronic heart failure: a
randomized, double-blind, placebocontrolled trial. J
Am Coll Cardiol 2007; 49: 753-62.

30.van Veldhuisen DJ, Dickstein K, Cohen-Solal A, et
al. Randomized, double-blind, placebo-controlled
study to evaluate the effect of two dosing regimens
of darbepoetin alfa in patients with heart failure and
anaemia. Eur Heart J 2007; 28: 2208-16.

www.jiom.com.np

+

101

Journal of Institute of Medicine, April, 2014, 36:1 97-101



