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Abstract: 

This is a descriptive cross-sectional case-control study conducted in Al-Mak Nemir University 

Hospital in Shendi town to evaluate the iron profile in patients with chronic renal failure during 

the period March to July 2018. The study included thirty patients who were diagnosed with 

chronic renal failure and the study group was compared with ten healthy volunteers as a control 

group. Blood samples were collected from the two groups, Iron profile parameters were 

measured, Data was collected using a structured face-to-face questionnaire, and the (SPSS) 

version (11.5) program was used for data analysis. The study revealed the patients with chronic 

renal failure were (73.3%) male and (26.6%) female, distributed as (66.7%) have (31-50) years 

old, (23.3%) have (51-70) years old, and (10%) have (71-100) years old. The iron profile 

indicated that the mean values of S. iron, S. ferritin, and TIBC, were (182.2667ug/dL), 

(267.4000ug/L), and (195.2333ug/dL) respectively. This study showed that chronic renal failure 

is responsible for significant changes in iron profile. 

 

Keywords: Iron Profile, Blood samples, Serum Iron, Serum Ferritin, chronic Renal Failure.  
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Background: 

Chronic kidney disease (CKD) is an 

emerging global public health problem [1]. 

The conditions that replaced malnutrition 

and infection as leading causes of mortality 

during the 20th century [2]. Age-

standardized death rates due to CKD have 

expanded during the last 23 years. CKD has 

moved from the 36th reason of death in 1990 

to the 19th causality in 2013 [3]. The 

worldwide expansion in CKD and kidney 

failure necessitating renal replacement 

treatment and the elevated rate of 

cardiovascular mortality and morbidity 

attributable to CKD are suspended to reach 

epidemic proportions over the next decade. 

CKD complications describe a significant 

burden on global healthcare resources and 

just a small number of countryside's have 

adequately robust economies to meet the 

challenge posed by this condition. 

Socioeconomic dissimilarities in healthy life 

and individuals of lower socioeconomic 

status (SES) have a more increased risk for 

mortality and morbidity compared with 

those of more elevated SES [4]. A change in 

the global approach to CKD from the 

treatment of end-stage renal disease (ESRD) 

to intensive primary and secondary 

prevention is therefore considered an 

absolute public health priority [5]. Africa is 

the second-largest continent in the world, 

with a population of above 1 billion; 961.5 

million individuals live in sub-Saharan 

Africa and 195 million in Northern Africa 

[6]. Africa currently meets the double 

challenge of infectious illnesses and chronic 

diseases. Africa’s chronic disease burden is 

secondary to various factors, including 

increased life expectancy, changing lifestyle 

practices, poverty, urbanization, and 

globalization [7]. The World Health 

Assembly endorsed the Global Action Plan 

for the Prevention and Control of Non- 

Communicable Diseases 2013–2020. One of 

its marks is to reduce early mortality from 

chronic diseases by 25% in 2025. These acts 

have the potential to create a significant 

consequence on the burden of CKD [8]. 

Unfortunately, the CKD problem remains 

underestimated in the entire continent due to 

a lack of epidemiological information from 

different African countries. There exists 

only a single systematic review conducted in 

sub-Saharan Africa, which concluded that 

CKD is a prevalent and potentially 

escalating disease across sub-Saharan 

Africa, with both communicable and non-

communicable risk factors [9]. Strategies 

aimed at managing CKD epidemics in 

Africa critically depend on a reliable 

assessment of the burden of the problem and 

the establishment of affordable early 

detection programs. Previous studies 

reported the prevalence of CKD among the 

general population or the specific prevalence 

of this condition in diseases that are 

recognized as drivers of renal damage (e.g. 

diabetes mellitus). These estimations 

include varied across investigations due to 

differences in the methods of glomerular 

filtration rate (GFR) measurement, 

environment risk (general population vs. 

high-risk groups), or demographic 

characteristics (e.g., age, gender) [10]. In the 

UK, the incidence of ESRD has doubled 

over the last ten years and has now reached 

101 patients per million population (pmp0 

[11]. This is below the European and US 

averages of approximately 135pmp and 

336pmp, respectively [12]. Studies that have 

supplied data on the prevalence of CKD 

provide the opportunity to plan nephrology 

service requirements and develop stronger 

working relationships with the primary care 

teams in the community. Investigations such 

as the National Health and Nutrition 

Examination Survey (NHANES), which 

provided information on an adult unselected 

population evaluated that 4.7% of US adults 

had CKD stage 3 or more elevated (defined 

as an estimated glomerular filtration rate 
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(eGFR) of <60ml/min/1.73m2). They also 

estimated that up to 11% of the general 

population (19.2 million) has some degree of 

CKD [13]. Similarly, a study of 

112,215patients registered with general 

practices in Greater Manchester, Kent, and 

Surrey, UK, showed a prevalence of 4.9% 

[12, 14]. They also estimated that 5.9 million 

people may have stage 1 CKD with normal 

kidney function. In the Australian Diabetes, 

Obesity, and Lifestyle (AusDiab) study of 

10,949 patients, a prevalence of 11.2% of 

CKD stages 3–5 was found, but this does not 

provide an estimate for the general 

population [15]. Renal diseases are 

associated with a variety of hemopoietic 

changes. Anemia parallels the degree of 

renal impairment and its most important 

cause is a failure of renal erythropoietin 

secretion. Other factors include chronic 

blood loss, hemolysis, and bone marrow 

suppression by retained uremic factors [16]. 

When kidneys are diseased or damaged, they 

do not make enough EPO. As a result, the 

bone marrow makes fewer red blood cells, 

causing anemia. When blood has fewer red 

blood cells, it deprives the body of the 

oxygen it needs. Other common causes of 

anemia in people with kidney disease 

include blood loss from hemodialysis and 

low levels of the nutrients in food such as 

iron, vitamin B12, and folic acid [17]. 

Materials and methods: 

Design of study: 

This is a descriptive cross-sectional case-

control study to evaluate the iron profile in 

chronic renal failure patients in Shendi 

locality in the River Nile State Sudan. 

Duration of study: 

From March to August July.  

Study population: 

A total of thirty samples were collected from 

the Study group of chronic renal failure 

patients and ten samples were collected from 

healthy individuals as a control group.  

 

Scientific & Ethical considerations: 

The consent of the selected individuals to the 

study was taken after being informed of all 

detailed objectives of the study and it is 

health the emphasis on the future.  

Data collection: 

Data was collected using a self-

administrated pre-coded questionnaire 

which was specifically designed to obtain 

information that helped in the study.  

Study area: 

The study was conducted at Al-Mak Nemir 

University Hospital which located in Shendi 

town in Sudan. Shendi is a town in Northern 

Sudan, situated on the east bank of the Nile 

(150 km) northeast of Khartoum. Shendi is 

also about (45 km) southwest of the ancient 

city of Meroe. Located in the River Nile 

state, Shendi is the center of the Ja'aliin tribe 

and an important historic trading center. Its 

principal suburb on the west bank is Al-

Matamma. A major traditional trade route 

across the Bayuda desert connects Al 

Matamma to Marawi and Napata, (250 km) 

to the Northwest.  

Blood Sampling: 

3 mL venous blood was collected using a 

sterile disposable plastic syringe after 

cleaning the venipuncture area with (70%) 

ethanol, the blood was collected in a plain 

container and separated by centrifugation to 

obtain serum. 

Materials: 

Chemical methods Were used to measure the 

iron profile (serum iron and TIBC) was done 

by using a Biosystem 350 semi-automated 

spectrophotometer. and serum Ferrtin (latex) 

causes agglutination of latex particles coated 

with anti-human ferritin antibodies. The 

agglutination of the latex particles is 

proportional to the ferritin concentration and 

can be estimated by turbidimetry. 

Data analysis: 

The collected data code in the master sheet 

and proceed for analysis using SPSS version 
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11.5. (Mean, standard deviation, P.value by 

using independent T. test). 

Results: 

A total of thirty blood samples were 

collected from chronic renal failure patients 

and ten samples were collected as control 

from a healthy individual including the 

frequency of sex 22 males (73.3%) and 8 

females (26.7%) frequency of age groups 

(31-50) years old was 20 (66.7%), (51-70) 

years was 7.0 (23.3%) and (71-100) was 3.0 

(10.0%) in the study group. According to 

duration of disease frequency from (1-4) 

years was 21 (70%), from (5-8) years was 

6.0 (20.0%) and from (9-12) years was 3.0 

(10.0%). Regarding dependency on blood 

transfusion 7 of the patients (23.3%) were 

transfusion-dependent and 23 of them 

(76.7%) were non-transfusion-dependent. 

According to the use of iron therapy, 25 of 

the patients (83.3%) used iron therapy and 5 

of them (16.17%) were not use iron therapy. 

According to the presence of another chronic 

disease 14 of the patients (46.7%) were have 

no other chronic disease, 5 of them (16.7%) 

had diabetes mellitus and 11 (36.7) had 

hypertension. According to the study 

population, 30 participants (70%) were cases 

and 10 (25%) were control. The results of the 

present study showed that the mean of the 

serum iron, serum ferritin, and TIBC in the 

case group was (182.2667ug/dL), 

(267.4000ug/L), and (195.2333ug/dL) 

respectively and in the control group the 

mean values of the serum iron, serum 

ferritin, and TIBC were (133.1000ug/dL), 

(183.2000ug/L) and (291.4000ug/dL) 

respectively (Table 1). The mean of the 

serum iron, serum ferritin, and TIBC in 

males was (172.8182ug/dL), 

(258.5909ug/L), and (196.3182ug/dL) 

respectively and in the female, the mean of 

the serum iron, serum ferritin, and TIBC 

were (208.2500ug/dL), (291.6250ug/L) and 

(192.2500ug/dL) respectively (Table 2). 

The mean of the of the serum iron ,serum 

ferritin and TIBC for the age group (31-50) 

years old were (184.3000ug/dL), 

(273.4000ug/L) and (200.2000ug/dL) 

respectively , for the age group (51-70) years 

old the mean values of the serum iron ,serum 

ferritin and TIBC were (180.2857ug/dL) , 

(250.1429ug/L) and (158.7143ug/dL) 

respectively and for the age group (71-100) 

years old were (173.333ug/dL), 

(267.6667ug/L) and (247.3333ug/dL)  

 respectively (Table 3) According to the 

duration of disease, the mean of the serum 

iron, serum ferritin, and total TIBC for a 

disease duration of (1-4) years was 

(177.4286 ug/dL),( 266.7143ug/L), and 

(189.7619ug/dL) respectively, for the 

duration of (5-8) years the mean values of 

the serum iron, serum ferritin, and TIBC 

were (206.1667ug/dL), (284.0000 ug/L) and 

(197.5000ug/dL) respectively and for the 

duration of (9-12) years the mean values of 

serum iron, serum ferritin, and total TIBC 

were (168.3333ug/dL), (239.0000ug/L),and 

(229.0000ug/dL) respectively(Table 4). 

 

Table (1) Comparison between Case and 

control in iron profile 
Parameter Group N Mean Std. deviation P. value 

S. Iron 
Case 30 128.2667 61.45306 

0.020 
Control 10 133.1000 30.03868 

S. Ferritin 
Case 30 267.4000 104.52936 

0.022 
Control 10 183.2000 65.30578 

TIBC 
Case 30 195.2333 85.32643 

0.005 

Control 10 291.4000 94.24578 

 

Table (2) Correlation between iron profile 

and gender of patient 
Parameter Gender N Mean Std. deviation P. value 

S. Iron 
Male 22 172.8182 58.87164 

0.166 
Female 8 208.2500 64.77378 

S. Ferritin 
Male 22 258.5909 93.14743 

0.454 
Female 8 291.6250 135.36083 

TIBC 
Male 22 196.3182 97.68091 

0.910 
Female 8 192.2500 39.03753 
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Table (3) Comparison between iron 

profile and age of the patients 
Param

eter 
Age (Years) N Mean Std. deviation P. value 

 

 

S. Iron 

31 – 50 20 184.3000 68.02871 
 

 

 

0.958 

41 – 70 7 180.2857 50.96638 

71 – 100 3 173.3333 53.16327 

Total 30 182.2667 61.45306 

 

 

S. Ferr

itin 

31 – 50 20 273.4000 103.88729 
 

 

 

0.887 

41 – 70 7 250.1429 126.13013 

71 – 100 3 267.6667 82.30634 

Total 30 267.4000 104.52936 

 

 

TIBC 

31 – 50 20 200.2000 80.15748  

 

 

0.301 

41 – 70 7 158.7143 55.05365 

71 – 100 3 247.3333 162.63558 

Total 30 195.2333 85.32643 

 

Table (4) Correlation of study parameters 

and duration of the disease 
Param

eter 

Duration 

Years 
N Mean 

Std. deviat

ion 
P. value 

 

 

S. Iron 

1 – 4 21 177.4286 59.61004 

0.567 
5 – 8 6 206.1667 61.35932 

9 – 12 3 168.333 86.96168 

Total 30 182.2667 61.45306 

 

 

S. Ferr

itin 

1 – 4 21 266.7143 85.90643 

0.839 
5 – 8 6 284.0000 153.03986 

9 – 12 3 239.0000 155.04515 

Total 30 267.4000 104.52936 

 

 

TIBC 

1 – 4 21 189.7619 67.26067 

0.768 
5 – 8 6 197.5000 118.86253 

9 – 12 3 229.0000 100.25468 

Total 30 195.2333 85.32643 

 

Discussion: 

Chronic kidney disease (CKD) is an 

irreversible progressive reduction in renal 

function and an important source of long-

term morbidity and mortality. It has been 

estimated that CKD affects more than 20 

million people in the united estate [18]. 

Anemia commonly happens in individuals 

with CKD, when kidneys are damaged, they 

do not make sufficiently EPO as a result the 

bone marrow produces fewer red cells, 

inducing anemia. Other causes of anemia in 

CKD include blood loss from steps of 

hemodialysis, to prevent anemia needs 

frequent red blood cell transfusion and EPO 

therapy, blood transfused and EPO therapy 

to lead to iron overload [19]. The result of 

this study denoted that the patients with 

chronic renal failure have increased levels of 

serum iron and serum ferritin and lowered 

levels of TIBC. The present study revealed 

an increase in serum iron and serum ferritin 

levels (p .value 0.020, p value 0.022) 

respectively. And lowered TIBC and (p 

value 0.005), were statistically significant 

differences in patients with chronic renal 

failure compared with the control group. The 

results of this current study agreed with the 

study done by Joseph W. EschbacH et al. 

who revealed high serum iron in 

hemodialysis patients [20]. and another 

study was done by Canavese C, Bergamo D, 

Ciccone G, et al. who reported that 30% of 

the patients were normal and 70% of iron 

was overloaded [21]. Also, the results of this 

study confirmed that there is no statistical 

correlation between the age of patients and 

serum iron (P.value 0.958), serum ferritin 

(P.value 0.887), and TIBC (P.value 0.301). 

and these results disagreed with a study done 

by Ashwag A. and Ibrahim K. Ibrahim at Al-

Neelain University, Khartoum, Sudan which 

showed a significant correlation between the 

age of patients and TIBC, and agreed with 

the same study in that no statistical 

significance between the age of the patients 

and serum iron and serum ferritin. 
According to the patient's gender, there is no 

statistically significant correlation between 

the iron profile and patient's gender (p.value 

0.166), (p.value 0.454), and (p.value 0.910) 

for serum iron, serum ferritin, and TIBC 

respectively. Regarding the duration of 

disease, this study confirmed that there was 

no statistically significant correlation 

between iron profile and duration of disease 

(p.value0.567), (p.value 0.839) and (p.value 

0. 768) for serum iron, serum ferritin, and 

TIBC respectively, and this agreed with the 

study was done by Ashwag A. Mahgoub and 

Ibrahim K. Ibrahim showed, that no 

statistical significance between the age of 

the patients and serum iron and serum 

ferritin and there was no statistical 

significance between gender of the patients 

and duration of disease and iron profile [22]. 

Conclusion: 

Serum iron and serum ferritin were higher in 

chronic renal failure patients when 

compared to healthy individuals in the 

control group. Total iron-binding capacity 

was lower in chronic renal failure patients 
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when compared to healthy individuals in the 

control group. Age, gender of the patients, 

and period of the disease do not affect the 

iron profile in chronic renal failure. 
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