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A B S T R A C T  
Objective: This study was conducted to see whether elevating iron 
deficiency anemia will improve patient condition irrespective of the cause 
of heart failure. 
Place and Duration: Cardiology unit Hayat Abad medical complex from 
June 2013 to May 2014. 
Materials and Methods: Heart failure patients with Hemoglobin(Hb) less 
than 12 mg/dl who presented to cardiology unit Hayat Abad medical 
complex from June 2013 to May 2014 included in study. Patients Full 
Blood Count (FBC), Mean Corpuscular Volume (MCV) Total Iron 
Binding Capacity (TIBC), Serum Iron, and Serum Ferritin tested and 
transferrin saturation calculated by formula and those with hemoglobin 
(Hb) <12mg/dl, Serum Ferritin less than 250 nanograms per milliliter 
(ngm/ml) and transferrin saturation <20, provided there was no active 
inflammatory condition or Renal failure, were included in the study. 
Patients were infused 1000 mg ferric carboxymaltose in 100 ml normal 
saline. Patients were assessed every 15 days for a month, on 
wellbeing, sleep, appetite and laboratory valves repeated and on 
6minutes’ walk.  
Results: Total 46 patient were assessed during the study period. At time 
of induction mean Hb was 9.84 ± 1.585,At completion of study Hb 
was 11.53 ± 0.845. The average 6 minutes’ walk at the start of the 
study was 261.29 ± 86.171 meters and after one month it was 356.82 
±82.984 meters. Over all there was improvement in patient appetite, 
sleep and wellbeing assess on the questionnaire and no side effect 
observed during infusion and in follow-up period 
Conclusion: Elevating anemia in heart failure patients improve morbidity 
irrespective of the cause of anemia. 
Keywords: Heart Failure (HF), Iron deficiency anemia, Mean 
Corpuscular Volume (MCV). 

Introduction  
According to WHO, anemia is defined as hemoglobin 
concentration <13.0 g/dL in men and <12.0 g/dL in 
women,1whereas anemia is defined as hemoglobin ≤12 
g/dL in men and postmenopausal women according to  
Clinical Practice Guidelines for Anemia of Chronic Kidney 

Disease update 2000.2  According to studies that the 
patients with congestive heart failure with anemia are 
more symptomatic specially if they have concomitant 
deranged renal function tests   (range, 30% to 61%)when 
compared with less symptomatic ambulatory 
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populations(range, 4% to 23%).3, 4, 5, 6 Patients with 
diastolic heart failure also known as heart failure with 
preserved systolic function are also suffering from 
anemia.7,8 Iron deficiency is very common in heart failure 
patients.9,10 It is both the causation and sequel of heart 
failure.11 If a patient is suffering from chronic deficiency 
of iron, he will ultimately develop heart failure due to 
high output stat.12 Patient develops angina symptoms 
when their iron level is less than 9 mg/dl and they 
develop heart failure when their iron level drops below 7 
mg/dl. Similarly, patients who are suffering from chronic 
heart failure they develop cachexia and this ultimately 
leads to under nutrition and deficiency of various vital 
minerals and vitamins. On the other hand, chronic heart 
failure patients develop Gut edema which further disturbs 
absorption. Iron is also an integral part in the contraction 
of heart muscles so iron deficiency leads to poor 
contraction of heart muscles. Therefore, iron deficiency 
leads to pump failure even heart is structurally normal 
and if the iron level is restored, the pumping activity of 
the heart will improve. Since heart failure patients are 
mostly elderly and they are suffering from co-morbidities 
so at times it is not that simple to control the situation like 
this. These patients mostly develop cardio-renal 
syndrome and depress level of erythropoietin due to 
which they present with anemia though the patient is 
having enough iron in the body but it cannot be utilize 
due to depress erythropoiesis.  Similarly, heart failure, 
patients at time present with various sort of inflammatory 
conditions. In chronic inflammatory conditions, body 
releases Hepcidin. Hepcidinis is an inflammatory 
response protein produces by the liver which hides iron 
as a protective mechanism, because bacteria use iron for 
their life. At time physician over load their patients with 
iron without predicting the facts that patients are having 
some chronic inflammatory diseases or impaired renal 
function so access iron leads again to poor function of 
heart muscle due to accumulation of access iron in the 
heart muscles and these patients develop diastolic failure 
with systolic failure or without systolic heart failure.. On 
one hand patients, may needs iron to elevate anemia but 
on the other hand patient should not be overloaded with 
iron. Therefore, while treating patients, they should have 
real iron deficiency before they receive iron. So, patient 
iron level must be defined first by serum ferritin, serum 
iron level, total iron binding capacity and transferrin 
saturation.13, 14, 15 Also, patient renal function and any 
chronic inflammatory condition by C-reactive protein 
(CRP) must be define. The next question is how to 

administer the iron. Oral iron may not be an appropriate 
way for replacement because of poor absorption due to 
gut edema. But intravenous I/V iron carries the hazardous 
of reaction and some time anaphylaxis which may be 
lethal. We conducted this study to determine the 
frequency of anemia in heart failure patients and the way 
of administration of iron and improvement of symptoms 
and signs. 

Materials and Methods 
Heart failure patients with Hemoglobin (Hb) less than 12 
mg/dl who presented to cardiology unit Hayat Abad 
medical complex from June 2013 to May 2014 included 
in study. before starting the study approval from the 
ethical committee granted and informed consent from the 
patients taken. Patients Full Blood Count (FBC), Mean 
Corpuscular Volume (MCV) Total Iron Binding Capacity 
(TIBC), Serum Iron, and Serum Ferritin tested and 
transferrin saturation calculated by formula (Serum iron 
level X 100) / total iron-binding capacity and those with 
hemoglobin (Hb) <12mg/dl, Serum Ferritin less than 250 
nanograms per milliliter (ngm/ml) and transferrin 
saturation <20, provided there was no active 
inflammatory condition or Renal failure, were included in 
the study. Patients were infused 1000 mg ferric 
carboxymaltose in 100 ml normal saline. Patients were 
assessed every 15 days for a month, on wellbeing, sleep, 
appetite on a questionnaire from the patients and 
laboratory valves repeated and also patient assess on 6 
minutes’ walk.  
Data was analyzed on SPSS version 22.Frequency along 
with percentages were used to describe the data. Chi 
square test was applied to check the significance. P value 
< 0.05 was consider significant.  
Inclusion criteria: 

1. subject with stable heart failure NYHA II-III 
functional class on optimal background therapy 
for heart failure.  

2. Subject must be capable of completing the 6 
minutes’ walk. 

3. Screening serum ferritin <100 ng/ml or 
transferrin saturation < 20%. 

4. At least 18 years of age. 
Exclusion criteria: 

1. known hypersensitivity or allergy to the drug. 
2.  iron therapy, Patient received erythropoietin or 

had blood transfusion in the past 6 weeks 
3. Chronic inflammation or malignancy and active 

peptic ulcer 
4. Low TIBC and/or folic acid 
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Results  
Patients basic characteristic and results are tabulated in 
table. There were 46 patients. Male and female patient’s 
ratio remain the same. Patients age range from 35 years 
to 95 years (mean 63±14.66). patients those who were 
having Hb less than 12mg/dl were 62.2% and those with 
Hb of above 12mg/dl were 35.6%. patients. The 
minimum value of Hb recorded in patient was 3.20mg/dl 
and mean value remain 10.28 mg /dl. Patients with HB of 
≤ 10mg/dl were given intravenous iron, 1000 mg ferric 
carboxymaltose, and those with Hb of ≤ 12 mg/dl were 
given 500 mg ferric carboxymaltose. Hb increase up to 
10mg/dl to 13mg/dl (11.53±0,845) after a month. Serum 
ferritin level at presentation increase from mean 69.08 
nanograms per milliliter (ngm/ml) to 323.79 nanograms 
per milliliter (ngm/ml). Total iron binding capacity 
decrease from mean 328.45± 82.241 micrograms per 
deciliter (mcg/dL) to 330.80 ±70.113 mcg/dL. There was 
improvement in overall wellbeing of the patient. 
Appetite, sleep analyzed on subjective questionnaire and 
six minutes’ walk improved from 250 meter to 500 meter. 
 

 
 

Discussion 
The anemia was defined less than 12 mg/dl for female 
and 13mg/dl for men in our study as define in standard 
guidelines.16 Serum ferritin less 100 nanograms per 
milliliter (ngm/ml) was documented as absolute17.18, 19 
deficiency and less than 250 nanograms per milliliter 
(ngm/ml) as functional20 deficiency when transferrin 

saturation was less than 20%.Registries have reported 
anemia to be present in 25% to 40% of HF patients.21, 22 

In our study28 (62.2 %) patients met the criteria of 
anemia for our study. the possible cause of this mismatch 
is our socio-economic condition.23 Heart failure is 
common in low socio-economic groups on one hand.24 
On the other hand, anemia is also common in low socio-
economic group.25 Male patients who were having 
anemia were 57.14% and female 42.86%. Again, it was 
contradicting the figure of other studies where female 
dominate.26, 27 the possible co-relation was the cause of 
heart failure. As ischemia is the major contributing factor 
for the causation of heart failure and ischemic heart 
diseases dominate male gender that’s why males were 
dominant in the study. Patients who suffered from anemia 
develops heart failure apart from other reasons.28 Anemia 
is associated with reduce exercise capacity in different 
studies.29, 30  We objectively examined our patients on six 
minutes’ walk test and at the start of the study, patients 
with maximum walking capacity with Hb less than 
12mg/dl were up to 250 meters, which improved to 500 
meters with Hb of 12 mg/dl and above. 

 
 
We subjectively examined our patients for the 
improvement of symptoms. Patient had improved 
appetite, sleep and out-door activities. 
Heart failure patients who are anemic routinely receive 
oral iron supplements but due to insufficient iron 
supplement31,32  poor absorption33 from the gut due to gut 
edema, different iron chelating substances34, 35, poor 
tolerance36, at time nausea and vomiting37, 38 leads to poor 

Table: Baseline characteristics and results. 
Parameters Arrival After 2 weeks After 4 weeks 
PATIENTS 46 -- -- 
AGE in years 15-95 mean 60.3±13.2 -- -- 
SEX Male 23 Female 23 -- -- 
HEMOGLOBIN 3.2-14  

mean 10.28±2.13 
9.2-13.0 
mean 11.07±1.04 

10-13  
mean 11.6±0.91 

MCV 
(corpuscular volume 

56.8-98.7 
 mean79.75±10 

9.5-97.2  
mean 73.76±22.72 

54.5-791 
 mean129±190 

SERUM IRON 10-208 
 mean±33.45 

44.00-152.00  
mean  87.6±22.72 

34-140 
mean77.26±35.23 

TIBC 
Total iron binding capacity 

156-540  
mean328. ±89.93 

216-474  
mean 348±69.35 

216-429 mean330.80±70.11 

TSAT 
Transferrin saturation 

2-71  
mean 14.57±12. 04 

10-56 mean 26.26± 9-43 
mean24.06±11.36 

SERUM FERRITIN 5.21-1431       
mean 212.1±266.4 

77.40-1606  
mean 418.93±606.67 

27-751  
mean 323.79±204.74 

6 MINUYES WALK 75-400  
mean 251.25±93.1 

210-450  
mean 330±61.08 

250-500mean356.82±82.98 
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serum level. So, in our study we used intravenous iron39, 

40 in the form of ferric carboxymaltose in 100 ml normal 
saline over 15 to 20 minutes’ infusion and it was in single 
big dose of 500mg to 1000 mg. Soon after, at the end of 
infusion patient was able to go home. The only side effect 
of the drug is permanent skin staining if extravasation 
occur.41 This effect was not seen in our study because 
before infusion when intravenous line was established it 
was thoroughly flushed with normal saline and in case of 
any swelling second line was established. At the end the 
line was again flushed so any residual material is washed 
out and when the intravenous line is pulled out there 
should be no extravasation of drug. No acute or chronic, 
minor or major side effect were documented. Patient 
showed excellent tolerance to the drug. At the end of four 
weeks they were having enough iron for erythropoiesis 
and even then, if the attending physician consider can 
give a booster dose. 

Conclusion 
Elevating anemia leads to improvement of symptoms and 
prevent or at time reverse the progression of the disease. 
Since heart failure patient are the chronic sick cohort. 
Most of the time they suffer from Cachexia, poor 
absorption due to gut edema and antacid interference 
absorption of iron. Ferric carboxymaltose is the best 
choice we studied with no documented minor or major 
side effect in our study in short term and during follow 
up. 
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