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Abstract
Background: Anemia is one of the complications of chronic kidney disease (CKD) which necessitates
multiple blood transfusions. These multiple transfusions are usually accompanied by Iron over load.
The current study aimed to assess the Iron profile in Sudanese patients with chronic renal failure
received regular blood transfused. Materials and Methods: A descriptive analytical case control
study was performed in Alturki Teaching Hospital, Khartoum, Sudan. A total of 90 Sudanese were
enrolled in this study (30 CKD patients under hemodialysis and undergo multiple blood transfusion,
30 CKD patients under hemodialysis but not blood transfusion and 30 healthy controls, 51 (57%)
were male and 39 (43%) were females, their age ranged between 28 to 75 years. Iron profile (serum
iron, serum ferritin and total iron binding capacity (TIBC)) were measured using full automated
Chemical analyzer Mindray BS 200 (China). Data were analyzed by using statistical package for
social sciences (SPSS) verssion16. Results: The present study showed that serum iron and serum
ferritin of those under hemodialysis and received regular blood transfusion patient were significantly higher compared to those under hemodialysis and did not received regular blood transfusion
patients (P value 0.000 and 0.01) respectively. Conclusion: Patients with chronic renal failure and
under hemodialysis and receive regular and multiple transfusions are prone to iron overload.
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1. Introduction
Anemia commonly occurs in people with chronic kidney disease (CKD)—the permanent, partial losses of kid*
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ney function. Anemia might begin to develop in the early stages of CKD, when someone has 20 to 50 percent of
normal kidney function. Anemia tends to worsen as CKD progresses. Most people, who have total loss of kidney function, or kidney failure, have anemia [1].
Iron stores in normal subjects vary between approximately 800 mg to 1200 mg, depending on body size [2],
although phlebotomy studies suggest that normal iron stores may be as high as 1200 to 1500 mg [3].
Ferritin is a protein found inside cells that stores iron so your body can use it later. A ferritin test indirectly
measures the amount of iron in your blood. The amount of ferritin in your blood (serum ferritin level) is directly
related to the amount of iron stored in your body [3].
Iron-binding capacity is usually measured by adding an excess of iron and measuring the iron retained in solution after the addition of a suitable reagent such as “light” magnesium carbonate or an ion-exchange resin that
removes excess iron [4].
In dialysis patients because of the persistent anemia, Red blood cells (RBC) transfusions were often necessary
and recombinant human erythropoietin (rHuEPO) therapy [5]. Regular blood transfusion and (rHuEPO) therapy
lead to iron over load, Iron deposition in reticular endothelial system (RES) (gray-colored or bronze-colored
skin, shortness of breath, arthritis, liver disease including cirrhosis or liver cancer and enlarged spleen) [6].
Primary iron overload, or primary hemochromatosis, is a common hereditary disorder in which excessive
amounts of iron are absorbed from the gastrointestinal tract, resulting over many years in the accumulation of
massive amounts of iron (as much as 20 to 40 g) in the parenchymal cells of various tissues, leading to end-organ
damage to the heart, liver, and pancreas [7].
The aim of this study was to assess the iron profile among Sudanese renal failure patients undergoing regular
blood transfusion.

2. Material and Method
A descriptive analytical case control study carried out at faculty of Medical Laboratory Science, Alneelain University, with a sample comprised of 90 Sudanese participants, recruited from Alturki Teaching Hospital, Khartoum, Sudan. Assigned to three groups as follow, the first group included (30) hemodialyzed patients received
multiple blood transfusions, 53% male and 47% female with mean age 55.2 years. The second group included
(30) hemodialyzed patients did not receive multiple blood transfusions, 53% male and 47% female with mean
age 56 years, and the third group included (30) healthy individuals as control group, 50% male and 50% female
with mean age 55.4 years. Patients with liver disease, active infection and taking iron supplements were excluded. Blood specimens were taken from each participant, normal health control, patient known CRF treated
regular blood transfused and others those without blood transfused 2.5 ml of venous blood was collected in plain
container. The clotted blood samples then centrifuged and the sera transferred to new containers. Chemical method were used to measure iron profile (serum iron, serum ferritin and TIBC) using full automated Chemical
analyzer mindray BS 200 (China) using Iron-FZ Kit (SPINREACT-Spain) as per the manufacturer instructions.
Data were analyzed by using statistical package for social sciences (SPSS) version 16. T. test and ANOVA test
were used from comparison between different study groups, while the relations between groups were assessed
with Pearson’s correlation. The level of statistical significance was set at less than 0.05.

3. Result
The results of the present study showed that the serum iron and serum ferritin of the patients under dialysis and
regular red blood transfusion were significantly higher as compared to those under dialysis but not regular blood
transfusion (P value 0.000 and 0.01) respectively as shown in Table 1.
While the total iron binding capacity in the dialyzed and regular blood transfusion was significantly lower as
compared to the dialyzed did not received regular blood transfusion (P value 0.00) as shown in Table 1.
On the other hand the comparison of the study parameters between the patients groups and the control group
revealed that the group of patients under dialysis and regular blood transfusion had a significantly higher serum
iron and serum ferritin and no difference in terms of total iron binding capacity as compared to the control group
with P values (0.000, 0.000, and 0.769) respectively.
While the group of patients under dialysis but not regular blood transfusion had a significantly lower serum iron
and serum ferritin and higher total iron binding capacity as compared to the control group with P value (0.000) as
shown in Table 1.
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The results of correlation of the study parameters and the age of the patient showed no statistically significant
correlation between age of the patient and neither serum iron, nor serum ferritin, nor total iron binding capacity,
with P value (0.398, 0.197, 0.094) respectively as shown in Table 2.
While the correlation results between the study parameters and the number of bag received by the patients
showed a significantly strong positive correlation with serum iron, (P value 0.000), and moderately positive
correlation with serum ferritin, (P value 0.015), and a significantly strong converse relation with total iron binding capacity (P value 0.000), as shown in Table 3.
The different study parameters were compared based on the gender of the participant, and it was found that females had significantly higher serum iron (151.15 ± 147.32) as compared to males (97.44 ± 79.17) with (P value
0.029). For serum ferritin, females (64.90 ± 14.68) also showed significantly higher levels as compared to that of
males (34.02 ± 27.71) with (P value 0.008). While the level of total iron binding capacity showed no statistically
Table 1. ANOVA test for comparison of study parameters in different study groups.
Parameter

Study groups

Mean difference

P value

Dialysis & transfusion

−168.36

0.000

Dialysis & no transfusion

60.10

0.001

Dialysis & no transfusion

228.47

0.000

Dialysis & transfusion

−67.85

0.000

Dialysis & no transfusion

23.69

0.068

Dialysis & no transfusion

94.54

0.000

Dialysis & transfusion

125.10

0.769

Dialysis & no transfusion

−907.07

0.000

Dialysis & no transfusion

−1032.17

0.000

Control
Serum iron
Dialysis & transfusion
Control
Serum ferritin
Dialysis & transfusion
Control
TIBC
Dialysis & transfusion

Table 2. Correlation between study parameters and age of the patient.
Parameters

Correlation coefficient

Age

Pearson correlation

0.090

P value

0.398

Pearson correlation

0.137

P value

0.197

Pearson correlation

0.178

P value

0.094

Serum iron

Serum ferritin

TIBC

Table 3. Correlation between study parameters and No. of blood bags received.
Parameters

Correlation coefficient

No. of bags

Pearson correlation

0.884

P value

0.000

Pearson correlation

0.441

P value

0.015

Pearson correlation

−0.814

P value

0.000

Serum iron

Serum ferritin

TIBC
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significant difference between females (536.53 ± 675.98) and males (358.36 ± 541.05) with (P value 0.169) as
shown in Table 4.

4. Discussion
Chronic kidney disease (CKD) is an irreversible progressive reduction in renal function an important source of
long term morbidity and mortality. It has been estimated that CKD effect more than 20 million people in the
united estate [8].
Anemia commonly occurs in people with CKD, when kidneys are damaged, they do not make enough EPO as
a result the bone marrow makes fewer red cells, causing anemia. Other causes of anemia in CKD in include
blood loss from steps of hemodialysis [9], to prevent of anemia to need frequent red blood cell transfusion and
EPO therapy, due to blood transfused and EPO therapy to lead of iron over load [10].
This study was carried out in Alturki Teaching Hospital, Khartoum, Sudan. And aimed to assess the iron profile among transfused dependent end stag chronic renal failure in Sudanese patients, its included 60 subject
known diagnosed with chronic renal failure (30 Dialyzed transfused blood, 30 dialyzed without blood transfused)
compared with 30 normal health individual as control group.
The present study revealed that the iron profile (serum iron, serum ferritin and TIBC) were statistically significant different in patient with chronic renal failure received blood transfused compared with those non blood
transfused (p value 0.00, 0.01 and 0.00) respectively. This findings in concordance to recently three different
studies in literature; First study in 1994 done by Joseph W. EschbacH et al., who studied 166 transfused hemodialysis patients and reported that the iron status was increase, second study done by Canavese C, Bergamo D,
Ciccone G, et al. in 2004 who was estimate the iron profile in 40 transfused hemodialysis patients and reported
that 30% of the patients were normal and 70% iron were over load. Third study by Leonard Kouegnigan Rermbian et al. in 2012 who studied 85 hemodialysis patients and reported that a correlation between number of
blood transfusion and iron profile [10]-[12].
The analysis result of this study showed that a positive and significant correlation between the number of
transfusion bags and serum iron (Spearman r: 0.88; p value 0.00) followed by week positive and significant correlation between the numbers of transfusion bags and serum ferritin levels (Spearman r: 0.44; p value 0.01) although negative and significant correlation between number of transfusion bags and TIBC (Spearman r: −0.81; p
value 0.00) this findings was agree with Leonard Kouegnigan Rerambiah et al. who reported that in their study a
positive correlation between the number of transfusion bags and serum iron as well as serum ferritin [12].
According to the patients gender and age this study found that their no statistical significant correlation between iron profile and patients gender and age.
The major limitations in the present study are the small sample size, and relatively short study period.

5. Conclusions
The results of the current study suggest that regular blood transfusion for renal failure patients under hemodialysis increases the level of serum iron and serum ferritin and decreases total binding capacity, and these changes
are not influenced by the age of the patient. These changes are more prominent when the number of blood bag
received is considered.
Table 4. Comparison of study parameters according to gender of the participant.
Parameter

Gender

N

Mean

Std. deviation

Male

51

97.44

79.17

Female

39

151.15

147.32

Male

51

34.02

27.71

Female

39

64.90

14.68

Male

51

536.53

675.98

Female

39

358.36

541.05

P value
0.029

Serum iron

0.008

Serum ferritin

0.169

TIBC
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It can also be concluded that serum iron and serum ferritin differ based on the gender of the person but not the
total binding capacity.
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