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Abstract 

Objective: To compare of efficacy and safety of iron sucrose and iron dextran in chronic renal failure patients in a 

tertiary care teaching hospital 

Methods:  It was an observational and prospective study in chronic renal failure patients at a tertiary care teaching 

hospital, who were treated with different parenteral iron preparations. The patients were followed up every 4 weeks 

for 3 months and observed for clinical and hematological improvement and adverse effects.  Improvements in the 

hematological parameters and serum ferritin, with iron sucrose treated patients were compared with historical 

control groups of different iron preparations. The data was analyzed using paired t-test, unpaired t-test and fisher`s 

exact test. 

Results: Total 48 iron sucrose treated patients were compared with historical control group of iron dextran treated 

57 CRF patients. Iron sucrose and iron dextran significantly (P<0.05) improved mean hemoglobin, anemia indices 

and serum ferritin at the end of study.  Mean increased in hemoglobin from baseline was 4.7 g/dL with iron sucrose 

(at 12 weeks) and 2.4 g/dL with iron dextran (at 6 weeks). Mean improvement in MCV and MCH were 8.3 µm3 and 

3.5 pg/cell with iron sucrose (at 12 weeks) and 6.2 µm3 with iron dextran (at 6 weeks) respectively. At 12 weeks, 

mean increases in serum ferritin was 220.5 ng/ml with iron sucrose treated patients of CRF) as compared to 290.5 

ng/ml with iron dextran (at 6 weeks). ADRs were more in patients treated with iron dextran (170.1%) as compared 

to iron sucrose (58.3%). 

Conclusion: Both parenteral iron preparations improved hemoglobin and anemia indices efficiently, however, iron 

sucrose was more efficacious and well tolerated by patients. 
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Introduction: 

A Anemia is a group of disorder characterized by a 

decrease in either hemoglobin or circulating red 

blood cells (RBCs), resulting in reduced oxygen-

carrying capacity of the blood. The commonest 

variety being the iron deficiency anemia; which 

produce microcytic hypochromic anemia, usually due 

to iron deficiency or impaired iron utilization. The 

World Health Organization (WHO) defines anemia 

as hemoglobin (Hb) below 13 g/dL for adult males 

and postmenopausal women and below 12 g/dL for 

premenopausal women. (1) Iron deficiency is one of 

the most prevalent nutritional deficiencies and iron 

deficiency anemia (IDA) is 12th most important risk 
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factor for all global mortality. The incidence of iron 

deficiency anemia in India is 60% in urban and 69% 

in the rural population. The prevalence of iron 

deficiency anemia is more than  76 % in patients of 

advance chronic kidney diseases (CKD). (2, 3) Patients 

with chronic renal failure (CRF) are more vulnerable 

to have iron deficiency state. (4) Iron deficiency 

anemia affects people of all ages in the developed 

and developing world. It can occur at all stages of 

life. It is the most common medical disorder during 

in chronic kidney disease patients. While it increases 

cardiovascular risk in patients with chronic kidney 

disease.(5) 

Apart from maintaining balanced diet, general 

treatment includes iron supplementation either by 

oral or parenteral preparations. However, absorption 

of oral iron preparations from gastrointestinal tract 

and erythropoesis are affected in pregnancy and 

patients with CKD. Of the complications of oral iron 

therapy, gastrointestinal distress is the most 

prominent and is seen in 15–20% of patients.(6,7) 

When oral iron therapy fails, parenteral iron 

administration is an effective alternative In particular, 

when hemodialysis patients are started on 

erythropoietin, oral iron therapy alone generally is 

insufficient to provide an optimal hemoglobin 

response.(8) 

Novel parenteral iron preparation such as iron 

sucrose produces predictable hematological and 

clinical response in iron deficiency patients 

especially when used along with erythropoietin and 

rapid replenishment of iron store.(9, 10) US FDA has 

recommended iron sucrose to use in chronic renal 

failure (CRF) patient to treat iron deficiency state. 

Iron sucrose is widely in Indian CRF patients. 

Though, very few data on the efficacy and safety of 

iron sucrose in chronic kidney diseases in Indian 

patients is available. Thus the present study was 

conducted to evaluate efficacy and safety of iron 

sucrose with historical control groups of iron dextran. 

Aims and Objectives: 

The aim of current study was to evaluate efficacy and 

tolerability of iron sucrose and iron dextran chronic 

renal failure patients.  

Materials and Methods: 

This was a prospective and observational study 

conducted at a tertiary care teaching hospital in the 

western part of India. After gotten an approval from 

Institutional Ethics Committee (IEC), patients of 

chronic renal failure (CRF) of more than 18 years and 

of either gender receiving iron sucrose from 

September 2011 to March  2013 at a tertiary care 

teaching hospital were enrolled in the study. 

However, Patients having anemia secondary to 

hemolysis, bone marrow depression, vitamin B12 

deficiency, transfused blood or blood products in 

previous eight weeks and with haemochromatosis or 

other iron storage disorders were excluded.  Informed 

consent was obtained from all patients.  

The baseline data of the patients were recorded in 

pre-tested case record form.  Each patient was 

followed up every month for clinical and 

haematological improvement and adverse drug 

reactions (ADRs) for three months. Hemoglobin, 

anemia indices and serum ferritin were measured at 

baseline and at the end of each month for subsequent 

three months. The data was recorded in Microsoft 

Excel Worksheet and analysed by Fisher’s exact test 

and paired student’s ‘t’ test and unpaired student `s 

‘t’ test with the help of GraphPad Prism 5.0 software. 

Improvement in laboratory parameters with iron 

sucrose treated patients were compared with iron 

dextran treated historical control group of CRF 
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patients in study conducted by Hussain I et al, 2013. 

(11) 

Result: 

Baseline Characteristics 

In current study, Total 48 iron sucrose treated 

patients were compared with historical control group 

of iron dextran treated 57 CRF patients. The men to 

women ratio were 1.8: 1 in current study as compared 

to 2.1:1 in iron dextran treated historical control 

group. The mean age was 59.9 years respectively in 

iron sucrose treated patients with anemia in CRF 

(Table 1). While mean age was 58.2 years with iron 

dextran treated CRF patients. While mean baseline 

hemoglobin was 6.9 g/dL in iron sucrose treated 

patients compared to 9.3 g/dL with iron dextran 

(Table 1). Also, mean baseline serum ferritin was 

34.3 ng/ml in iron sucrose treated patients compared 

to 32.1 ng/ml in iron dextran treated patients (Table 

1). Baseline mean corpuscular volume (MCV) in iron 

sucrose treated patients were 62.57 µm3, as 

compared to 70.3 µm3 in iron dextran treated patients 

(Table 1).  

Outcome on iron preparations therapy 

Laboratory parameters assessment  

In current study and even in historical control groups, 

as compared to baseline, significantly (P<0.05) 

improved mean hemoglobin, anemia indices and 

serum ferritin were present at the end of study.  

Comparison between iron sucrose and iron 

dextran treated anemic patients in CRF (Table 2) 

A significant difference in mean hemoglobin 

(p<0.05) was observed with iron sucrose at the end of 

treatment as compared to iron dextran. Mean 

increased in hemoglobin from baseline was more 

with iron sucrose 4.9 g/dL (at 12 weeks) as compared 

to 1.6 g/dL with iron dextran (at 6 weeks). Also, 

mean improvement in MCV were more with iron 

sucrose 8.7 µm3 (at 12 weeks) as 

 compared to 3 µm3 with iron dextran (at 6 weeks). 

However, mean increases in serum ferritin from 

baseline was more with iron dextran 166.5 ng/ml (at 

6 weeks) than 69.2  ng/ml with iron sucrose (at 12 

weeks). 

Adverse Drug Reactions (ADRs) 

ADRs were more in patients treated with iron dextran 

97 (170.1%) as compared to iron sucrose 28 (58.3%) 

(Table 3).The most common ADR was nausea (5) 

followed by rashes (4) and vomiting (4)  in iron 

sucrose treated patients, while with iron dextran 

arthralgia (21) and malaise (14) were most common 

ADRs observed (Table 3).  No serious adverse event 

was noted in iron sucrose treated patients, however, 

one serious adverse event was observed in iron 

dextran treated patients. None of the ADR required 

withdrawal of iron sucrose, however, 7 iron dextran 

treated patients who experienced adverse events that 

led to premature discontinuation from the study 

(Table 3). Causality assessment of 28 ADRs in iron 

sucrose treated patients categorized as possible in 

nature (28) by WHO-UMC scale, while same 28 

ADRs were categorized as probable in nature by 

Naranjo`s scale while 97 ADRs noted in iron dextran 

treated patients were categorized probable. 

Discussion:  

Anemia is an anticipated feature of chronic renal 

failure (CKD) once the glomerular filtration rate 

(GFR) drops below 60mL/minute.(12) The anemia of 

CRF, owing mainly to erythropoietin deficiency, is 

commonly normochromic, normocytic, associated 

with shortened red blood cell survival, and some 

degree of iron deficiency. Prospective cohort studies 

suggest a 1% prevalence of anemia for a GFR of 

60mL/minute, rising to 9% below 30mL/minute, and 
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33–67% for those with a GFR below 15mL/minute 

survival, and some degree of iron deficiency. So, 

only replacement of recombinant erythropoietin will 

not produce desired correction of anemia in present 

of iron deficient state in CRF patients. (12, 13) As a 

newer parenteral iron preparation iron sucrose, is 

well established to be use for anemic patients of CRF 

in developed countries, however, data of its efficacy 

and tolerability in Indian population are still lacking. 

 In present study all 48 iron sucrose treated anemic 

CRF patients were followed up for 12 weeks every 4 

weekly to observe clinical improvement as well as 

laboratory parameters correction. In current study, at 

12 weeks there was no a single drop out or loss of 

follow up with 100% clinical improvement along 

with normalization of laboratory parameters as 

compared to iron dextran group out of 57 patients, 13 

patients were discontinued due to various reasons like 

ADRs, noncompliance, lost to follow up and other.  

The mean age was 59.9 years in iron sucrose treated 

patients with anemia in CRF which is higher than 

studies carried out in anemia patient of CRF by 

Suheyl A et al., 2009 (44.5 years) and Gabriel M at 

al., 2006 (52.2 years).(14, 15)  In our study, men to 

women ratio were higher (1.8: 1) in iron sucrose 

treated CRF patients that indicate male 

preponderance in CRF.(16)  

Different laboratory parameters like 

hemoglobin, MCV and serum ferritin were used 

to diagnose the anemia, determine its severity 

and know iron store. The difference in baseline 

value of laboratory parameters is because of 

different underlying populations, different 

criteria for selecting patients, patient care and 

diagnostic or evaluating criteria in current 

study and historical control groups of iron 

dextran. In our study, chronic kidney diseases 

patients with severe anemia treated with iron 

sucrose had more significant (p<0.05) increase 

in mean hemoglobin and MCV as compared to 

historical control group of iron dextran treated 

patients. Iron sucrose when administered is 

taken up by reticuloendothelial cell in liver, 

spleen and bone marrow and gets hydrolysed 

into sucrose and iron. Sucrose is eliminated by 

kidney in urine within four hours and iron is 

quickly available for erythropoiesis to 

erythroblast progenitor in bone marrow.(17) In 

contrarily, after iron dextran administration 

iron transported to reticuloendothelial cells and  

a significant fraction is only gradually 

converted to usable iron stores.(18) Similarly, 

iron sucrose resulted into a rapid and 

significant (p<0.0001) increase with serum 

ferritin level above minimal require level. 

Similar observation had documented at Tokars 

ML, 2010 and Suheyl Asma et al, 2009.(19, 20) 

However, mean serum ferritin increased more 

in iron dextran treated patient at the end of 

study which indicate saturation of 

reticuloendothelial cells and gradually release 

of iron from iron-dextran complex.(21) Similar 

results were observed in study carried out by 

Dillon R et al., 2011. (22) 

In current study in patients treated with iron sucrose 

most common ADRs were nausea (5) followed by 

rashes (4) and vomiting (4), however, iron sucrose 

was well tolerated and there no serious adverse event 

was observed.  ADRs were more in patients treated 

with iron dextran (170.1%) as compared to iron 

sucrose (58.7%). With iron dextran produced 

anaphylactic reaction in one patient and led to 

premature discontinuation of 11 patients from study 

due to ADRs. Iron dextran frequently produces acute 
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and delayed type of hypersensitivity reactions and the 

incidence of severe anaphylactic reactions during 

iron dextran therapy is 0.6–0.7 %.(23, 24) Iron sucrose 

has low propensity for anaphylactic reaction as 

compared to iron dextran.(23) 

 

Conclusion: 

Both iron sucrose and iron dextran are equal 

efficacious and well tolerated in anemia patients with 

CRF. In terms of safety and tolerability and patience 

compliance, iron sucrose is far superior to iron 

dextran. 
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Table-1: Baseline characteristics of the CKD patients with anemia in the study (n=105) [Values are 

absolute number or mean ± SEM] 

Parameter Iron sucrose Iron dextran 

Number of patients 48 57 

Mean age (Years) 59.9 ± 9.7 58.2 ± 16.4 

Gender 

Men 26 39 

Women 22 18 

Laboratory parameters   

Mean Hb (g/dL) 6.9± 0.3 9.3 ± 1.46 

Mean MCV(µm3) 62.57±3.2 70.3 ± 8.45 

Mean Serum Ferritin (ng/ml) 34.3 ± 6.1 32.1 ± 44.8 

 

 

 

 

Med

147 

 

Medworld asia  

Dedicated for quality research  

 

 

www.medworldasia.com 



In
d
ia

n
 J

o
u

rn
al

 o
f 

B
as

ic
 a

n
d

 A
p

p
li

ed
 M

ed
ic

al
 R

es
ea

rc
h

; 
Ju

n
e 

2
0
1

5
: 

V
o
l.

-4
, 

Is
su

e-
 3

, 
P

. 
1

4
1
-1

4
9
 

 

1
4

4
 

w
w

w
.i

jb
a

m
r.

co
m

   
P

 I
S

S
N

: 
2

2
5

0
-2

8
4

X
 , 

E
 I

S
S

N
 :

 2
2

5
0

-2
8

5
8

 

  T
a
b

le
 2

: 
C

o
m

p
a
r
is

o
n

 o
f 

la
b

o
r
a

to
ry

 p
a
r
a

m
e
te

rs
 o

f 
C

R
F

 p
a
ti

e
n

ts
 w

it
h

 a
n

e
m

ia
 a

t 
d

if
fe

r
e
n

t 
ti

m
e 

in
te

rv
a

l 
(n

=
1

0
5

) 
[V

a
lu

es
 a

re
 m

ea
n
 ±

 S
E

M
] 

L
a
b

o
r
a
to

ry
 p

a
r
a

m
et

er
s 

Ir
o

n
 s

u
cr

o
se

 
Ir

o
n

 d
e
x
tr

a
n

 
T

o
ta

l 
m

e
a

n
 d

if
fe

r
e
n

c
e
 

(a
t 

th
e 

e
n

d
 o

f 
st

u
d

y
) 

B
a
se

li
n

e
 

(0
 w

ee
k

) 

E
n
d
 o

f 
st

u
d
y
 

(1
2
 w

ee
k
s)

 

B
a
se

li
n

e
 

(0
 w

ee
k

) 

E
n
d
 o

f 
st

u
d
y
 

(6
 w

ee
k
s)

 

Ir
o
n
 s

u
cr

o
se

 
Ir

o
n
 d

ex
tr

a
n
 

M
e
a

n
 H

b
 (

g
/d

L
) 

6
.9

±
 0

.3
 

1
1
.8

 ±
 0

.6
*
 

9
.3

 ±
 1

.4
6
 

1
0
.9

 ±
 1

.6
4
*
*
 

4
.9

 ±
 0

.1
7

*
*
*

 
1

.6
 ±

  
0
.2

 

M
ea

n
 M

C
V

(µ
m

3
) 

6
2

.5
7

±
3

.2
 

7
1
.2

±
 1

.4
*
 

7
0
.3

 ±
 8

.4
5
 

7
3
.2

 ±
 8

.6
8
*
*
 

8
.7

 ±
 0

.8
4

*
*
*

 
3

 ±
 0

.6
7
 

M
e
a

n
 S

e
ru

m
 F

e
rr

it
in

 

(n
g

/m
l)

 

3
4

.3
 ±

 6
.1

 
1
0
3
.5

 ±
 3

.6
*
 

3
2
.1

 ±
 4

4
.8

 
1
9

8
.6

 ±
 1

1
.3

9
*
*
 

6
9

.2
 ±

 4
.1

*
*
*

 
1

6
6

.5
 ±

 3
.6

8
 

*
 P

<
0
.0

0
0
1

 a
s 

co
m

p
a
re

d
 t

o
 b

a
se

li
n

e 
(P

a
ir

ed
 s

tu
d
en

ts
 ‘

t’
 t

es
t)

, 
*

*
P

<
0
.0

5
 a

s 
c
o
m

p
a
re

d
 t

o
 b

a
se

li
n
e 

(P
a
ir

ed
 s

tu
d

en
ts

‘t
’ 

te
st

) 
a
n

d
 *

*
*
 P

<
0

.0
5

 a
s 

co
m

p
a
re

d
 t

o
 i

ro
n
 d

ex
tr

a
n
 (

U
n
p

a
ir

ed
 s

tu
d
en

ts
 ‘

t’
).

 I
ro

n
 s

u
cr

o
se

 t
re

a
te

d
 p

a
ti

en
ts

 i
n
 C

R
F

 (
n
=

4
8

) 
a
n
d
 i

ro
n
 d

ex
tr

a
n
 c

it
ra

te
 t

re
a
te

d
 p

a
ti

en
ts

 i
n
 C

R
F

 

(n
=

5
7
).

 H
b
- 

H
em

o
g

lo
b

in
. 

M
C

V
 -

 M
ea

n
 c

o
rp

u
sc

le
 v

o
lu

m
e.

 

     

1
4

8
 



Indian Journal of Basic and Applied Medical Research; June 2015: Vol.-4, Issue- 3, P. 141-149 

 

145 

www.ijbamr.com   P ISSN: 2250-284X , E ISSN : 2250-2858 

 

 

Table-3: Details of adverse drug reactions (ADRs) observed among patients treated with iron 

preparations in the study (n=154) [Values are absolute number] 

 

ADRs* Iron sucrose 

(n= 48) 

Iron dextran 

(n=57) 

Withdrawal of 

causal drug 

Gastointestinal side effects    

Heart burns 0 0 No  

Nausea 5 7 No 

Vomitting 4 6 No 

Diarrhea 0 4 No 

Hypersensitivity reaction    

Dyspnea 0 7 Yes 

Rashes 4 6 No 

Pruritus 2 6 No 

Urticaria 0 8 No 

Anaphylactic reaction 0 1 Yes 

Reactions at site of injection (buring pain/ 

blackening) 

0 0 No 

Hypotenion/ dizziness 2 6 No 

Bodyache and headache 5 11 No 

Arthralgia 5 21 No 

Malaise 2 14 No 

Total 28 97 - 

*All ADRs were probable in nature  
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