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Anemia WHO 

❑ Hb level <13 g/dl in men

❑ Hb level <12 g/dl in women.

➢ Iron Deficiency (50%)

➢ Anemia (37%)

PREVALENCE and DEFINITIONS

Iron Deficiency:
❖ ferritin 15-100 ng/ml or 
❖ ferritin 100-299 ng/ml with a transferrin 

saturation <20% 

HF  &

EHJ 2016
JACC 2018



Prevalence of Anemia in Heart Failure

JAMA 2016

N=4456

Overall, 1237 patients (27.8%) had anemia, 
• Mild in 643 (14.4%), 
• Moderate in 354 (7.9%), 
• Marked in 240 (5.4%)



JACC 2018



The etiology of anemia in patients with HF is multifactorial:

• iron deficiency: patients with HF often (50%) have hematinic 

deficiencies, especially iron deficiency

• CKD: low production of erythropoietin occurs in the kidney →

Inadequate levels of erythropoietin 

• chronic inflammation in HF is an important cause of (functional) 

iron deficiency and of erythropoietin resistance

• intrinsic bone marrow defects further increases the susceptibility 

to anemia.

• activated renin-angiotensin-aldosterone system results in salt 

and fluid retention leading to pseudo-anemia.

• Medication induced: ACEis and Carvedilol

JAMA 2016



EJHF 2015



JAMA 2016



eGFR

Iron

hsCRP NTproBNP

JAMA 2016

Transferrin Sat



The impact of iron deficiency and anaemia 
on exercise capacity 
in patients with chronic HF.

IJC 2016



Anemia Consequences (DEATH)  in HF

JAMA 2016



JACC 2008

Risk of All-Cause Mortality of 

Anemic Vs Non-anemic 

CHF Patients

Meta-analysis of

153,180 CHF patients

37.2% were anemic



HF patients: 
Systolic or Diastolic HF

JACC 2008



N= 1506 patients 
with HF 
systolic or diastolic

EJHF 2014

Iron deficiency (ID), anaemia, 
and chronic kidney disease (CKD) 
are common co-morbidities in 
chronic heart failure

cardiorenal–anaemia syndrome



EJHF 2011

N=2069 HF patients
HFrEF=1343
LVEF >35% = 726



Norwegian Heart Failure Registry

1,743 HF Outpatients

Transient anemia in 40%.

JACC 2012



JACC 2018

Anemia Treatment in HF



Patients
- NYHA class II or III
- Hb <12.5 g/dl (anemic group) or 12.5 - 14.5 g/dl (nonanemic group); 
- Ferritin <100 g/l or 100 g/l - 300 g/l with a transferrin saturation <20%; 
- LVEF <45%

Treatment:
- Iron sucrose (Venofer) IV infusion in 5-ml ampules (20 mg iron/ml). 
- The treatment group received iron weekly (therapeutic phase) unless ferritin was 500 ng/ml 
- then at weeks 4, 8, 12 and 16 (maintenance phase). 
- Total dose was estimated : body weight (kg) x2.4 x(15- Hb [g/dl]) +500 mg (for stores) . 
- Each dose was administered as 200-mg aliquots in 50 ml normal saline infused over 30 min. 
- A test infusion (10 ml over 10 min) was performed before the first treatment. 
- Patients were observed for drug reactions for up to 1 h after all visits.

JACC 2008



FERRIC-HF: A Randomized, Controlled, Observer-Blinded Trial

JACC 2008



FAIR HF

Randomised 2:1

304 vs 155 placebo

NEJM 2009



NEJM 2009



NEJM 2009

24 weeks later



NEJM 2009

24 weeks later



EJHF 2013

459 patients with CHF, NYHA class II or III, 
impaired LVEF ( ≤ 40% for NYHA II or ≤ 45% for NYHA III),
iron deficiency [serum ferritin ,100 mg/L or 100–299 mg/L if transferrin saturation <20%],

Fair HF
Meta-analysis

Anemia vs  no-anemia



FCM was administered as an i.v. push injection 
dose 200 mg iron weekly until achievement of iron repletion (correction phase)
then every 4 weeks thereafter (maintenance phase).

EJHF 2013

Fair HF Trial



CONFIRM HF Trial

HF and ID patients N=351 1:1.     2-years FU

EHJ 2015



EHJ 2015



iv Iron

EJHF 2015



IRONOUT HF Trial

Effect of oral iron repletion on exercise in HFrEF with ID.

N=225 1:1 (iron polysaccharide 150mg x2/day vs. placebo).   16 weeks F/U.

JAMA 2017



Why iv is more effective than oral

EJHF 2015  



EJHF 2015

Algorithm for diagnosis and treatment of Iron Deficiency and Anemia



EJHF 2015

15mg iron/kg 



Oral Iron + Erythropoiesis-stimulating agent

EJHF 2015



NEJM 2013

RED-HF Trial



NEJM 2013



RED-HF, post hoc analysis

Circulation 2018

Nonresponders: patients in the lowest quartile of hemoglobin change after 4 weeks
Median initial hemoglobin change in nonresponders (n=252) was −0.25 g/dL 
and +1.00 g/dL in the remainder of patients (n=756).



JACC 2018



Farmakis et al. EJHF 2017

Thalassemia causes Heart Failure



Farmakis et al. EJHF 2017

Clinical phenotypes of Heart Failure



Diagnostic Algorithm

Farmakis et al. EJHF 2017



Νο anemiaTotal N=1063

Survival 
free of HF

Low or High
Ferritin

EJHF 2017



CONCLUSION

JACC 2018



EHJ 2016

• A diagnostic workup to seek a cause for any finding of anaemia is indicated 
(e.g. occult blood loss, iron deficiency, B12/folate deficiency, blood dyscrasias), 
although in many patients no specific cause is found.

• The safety of i.v. iron is unknown in patients with HF and haemoglobin >15 g/dL.

1. FAIR HF
2. CONFIRM HF



However, it is unclear whether anemia leads to 

advanced HF and worse outcome or if anemia 

is merely a sign of more advanced disease.

JACC 2018



ΕΥΧΑΡΙΣΤΩ


