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Abstract: 

Objective: The purpose of this research work was to investigate the possible relationship of levels of hemoglobin 

and hepcidin with the statuses of iron and inflammation in the patients of Stage-4 CKD (Chronic Kidney Diseases) 

present with anemia.  

Methodology: This transverse research work was carried out at DHQ Hospital Narowal, from January 2019 to 

June 2020. All the patients were suffering from Stage-4 of CKD with anemia. Measurement of serum biochemical 

factors of the patients as levels of hepcidin, ferritin, interleukin-6, high sensitivity CRP (C - reactive protein) and 

iron was carried out with the utilization of standard procedures. We established statistical correlations with the 

use of Pearson’s correlation coefficient and regression analysis.  

Results: 30 patients were the participants of this research work in which 37.50% (n: 10) were male patients and 

20 (62.50%) were female patients. The average age of the patients was 55.680 ± 14.30 years. We found a 

significant inverse association between levels of hemoglobin and hepcidin (P<0.050). We discovered a significant 

relationship between level of serum hepcidin with status of iron, inflammatory & nutritional markers like ferritin, 

iron binding capacity, levels of albumin and interleukin-6 (P<0.050). 

Conclusion: There is negative association of hepcidin with the level of hemoglobin in the Stage-4 CKD patients 

with adequate stores of iron, which can be much efficient for the development of anemia in these patients.  
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INTRODUCTION: 

Chronic Kidney Diseases is serious health issue of 

general public and there is an increase in its 

prevalence in whole world [1]. One of the main 

complications in the patients of CKD is anemia [2]. 

There are many factors as causative elements of 

anemia in the patients of CKD [3]. Deficiency of 

relative erythropoietin, decreased survival of 

erythrocyte and inhibitory effects of erythropoiesis 

of gathering uremic toxins add to anemia in the 

patients of CKD [3]. Important fact is that there are 

many disorders in the iron’s systemic homeostasis 

which is very vital element for the formation of RBC 

(Red Blood Cells) [3]. Adverse absorption of dietary 

iron in the patients of CKD and difficulty in the use 

of stores of iron may lead to anemia [2, 3]. In 

accordance with the findings of current research 

works, hepcidin is most important reason of 

abnormalities in the metabolism of iron in anemia 

and CKD [4, 5].  

 

It has the ability to regulate the systemic balance of 

iron by reducing both intestinal absorption of iron 

and release of iron from enterocytes, macrophages 

and hepatocytes causing hypoferremia and restricts 

the availability of iron for erythropoiesis [4]. 

Concentration of hepcidin increases in the patients 

of CKD because of inflammation and reduction in 

the renal clearance [5]. Confrontation to 

erythropoietin in chronic kidney disease can be 

resulted by large hepcidin’s concentration and 

limitation of iron [6]. Despite the main role of 

hepcidin in iron’s metabolism, there is much limited 

data available to provide association between 

anemia and level of hepcidin in Stage-4 of CKD and 

this issue is full of controversies [7]. The rationale 

of this research work was to evaluate the probable 

associations of levels of hepcidin with levels of 

hemoglobin, statuses of iron and inflammation in 

Stage-4 of CKD.  

 

METHODOLOGY: 

This transverse research work was carried out at 

DHQ Hospital Narowal from January 2019 to June 

2020. Patients of Stage-4 CKD with anemia were the 

participants of this research work. Ethical committee 

of the institute gave the permission to conduct this 

research work. The size of sample was based on the 

exclusion and inclusion standard showed in different 

research works conducted in the past [8-10]. We 

included the adult patients having greater than 18 

years of age suffering from anemia and in Stage-4 

CKD which GFR (Glomerular Filtration Rate) 15 to 

29 ml/min/1.730 m2 in this research work. We 

defined the anemia as level of hemoglobin less than 

13.0 g/dl for males and post-menopausal females 

and lower than 12.0 g/dl for pre-menopausal females 

[11]. All the patients with history of transfusion in 

last six months, history of MI (Myocardial 

Infarction) within three months, past history of 

surgical intervention in last three months, 

malignancy, DBP (Diastolic Blood Pressure) higher 

than 100.0 mm/hg, not controllable DM (Diabetes 

Mellitus), and drug consumers got exclusion from 

this research work. We obtained the samples of 

blood from all the patients after overnight fast. We 

used the Cockcroft Gault formula for measuring the 

GFR. Levels of hemoglobin (Hb) & hematocrit (Ht) 

were calculated with the help of blood cell counter. 

Whole blood & separated serum were placed frozen 

at -80.0°C until the time of analysis [12]. We 

analyzed the samples of sera with the utilization of 

auto-analyzer (BT-3000, made of Italy). 

 

We used the manufacturer's reagent kits for analysis 

of serum biomarkers like hs-CRP, TIBC (Total Iron 

Binding Capacity), phosphorus, iron, urea, 

magnesium, calcium, albumin, creatinine and total 

protein. Levels of hepcidin & ferritin were assayed 

with the help of ELISA kits. We followed the 

instruction of human ELISA kits for the 

measurement of IL-6 (Interleukin-6). Statistical 

analysis of the collected data was carried out with 

the utilization of the scatter plot and Pearson's 

correlation coefficient. 0.050 was the significant P 

value.  

 

RESULTS: 

There were 30 patients in this research study. 10 

(37.50%) patients were males and 20 (62.50%) were 

female patients. The average age of the patients was 

55.680 ± 14.30 years. We examined an inverse 

association between concentrations of serum 

hepcidin and levels of hemoglobin (P<0.050). We 

found no significant association between iron and 

level of serum hepcidin (P>0.050). We found an 

inverse relationship between serum hepcidin levels 

and TIBC (P<0.0010). There was inverse relation 

between the levels of albumin & PTH and levels of 

serum hepcidin (P<0.050). We also found a strong 

positive association of levels of serum hepcidin with 

levels of IL-6 and serum ferritin (P<0.050). We also 

noted a strong association between hemoglobin and 

levels of ferritin (P<0.050). We were unable to find 

association of serum hepcidin levels with GFR and 

hs-CRP.  
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Table-1: Clinical Characteristics 

Parameter (Mean ± SD) Parameter (Mean ± SD) Parameter (Mean ± SD) 

Hepcidin 

(ng/ml) 

258.86 ±21.94 hs-CRP 

(mg/l) 

10.54 ±1.89 Creatinine 

(mg/dl) 

3.66 ±0.15 

(258.86 ± 138.76) (12.82 ± 13.74) (3.66 ± 0.96) 

IL-6 (pg/ml) 

** 

0.59 ±3.39 TIBC 

(pg/dl) * 

295.05 ±8.18 Phosphorus 

(mg/dl) 

4.36 ±0.12 

(5.57 ± 9.25) (295.05 ±51.79) (4.36 ± 0.77) 

Hemoglobin 

(g/dl) * 

10.01 ±0.24 Hematocrit 

(%) 

31.15 ±0.69 Weight 

(kg) 

72.4 ±1.73 

(10.01 ±1.56) (31.15 ±4.39) (72.30 ± 10.95) 

GFR 

(ml/min/1.73 

m2) 

21.51 ±0.74 Urea 

(mg/dl) 

126.38 ±7.12 PTH 

(pg/ml) * 

111.93 ±13.35 

(21.51 ±4.71) (126.37 ±45.02) (152.11 ±146.10) 

Ferritin 

(pg/l) ** 

163.83 ±24.69 Albumin 

(g/dl) * 

4.21 ±0.11 Magnesium 

(mg/dl) 

2.01 ± 0.04 

(241.06 ±276.36) (4.21 ± 0.74) (2.01 ± 0.29) 

Iron (pg/dl) 

** 

63.5 ±4.64 Total 

protein(g/dl) 

8.11 ±0.17 Calcium 

(mg/dl) 

9.03 ±0.11 

(63.50 ± 29.39) (8.11 ±1.07) (9.03 ± 0.75) 

TIBC= Total Iron Binding Capacity, IL-6= interleukin-6, PTH= parathyroid hormone, GFR= Glomerular filtration rate. *An 

inverse significant relationship with hepcidin in Pearson Correlation (p<0.05). 

**A positive significant relationship with hepcidin in Pearson Correlation (p<0.05). 

 

 

DISCUSSION: 

One of the most important complication in Stage-4 

CKD is anemia. There is still non-understood 

pathogenesis for this reason [13]. Inflammation is 

one of the vital factors related with resistance of 

erythropoietin resistance and prevalence of anemia 

in patients suffering from CKD [14]. The expression 

of hepcidin is part of reaction of inflammation and it 

may be a part of the pathogenesis of anemia related 

with inflammation [15]. In this current research 

work, concentration of serum hepcidin were present 

with negative association with the levels of 

hemoglobin and it has a very strong association with 

the levels of IL-6. The findings of this current 

research work are not consistent with the results of 

some research studies conducted on patients of 

CKD. Research works on non-dialysis patients of 

CKD could not observe relationship between 

concentration of serum hepcidin and hemoglobin 

levels [5, 16]. A research on patients having renal 

insufficiency was also unable to observe any 

association between the levels of hemoglobin and 

concentration of serum prohepcidin [17].  

 

The findings of this current research work are 

comparable with the results of some other research 

works on dialysis patients with both heart and 

kidney failure [15, 18]. The difference in the results 

may be because of different statuses of iron in 

different populations and differences in the size of 

samples. There are many causes of negative 

association of hepcidin with hemoglobin in the 

Stage-4 CKD patients with sufficient stores of iron 

[19]. Hepcidin has the ability to restrict the 

availability of iron for erythropoiesis [20]. High 

levels of ferritin in serum generally show overload 

of iron but it does not mean of sufficient iron stores 

in bone marrow [21]. One reason is that 

inflammation causes the induction of hepcidin [2] 

and there is chronic inflammatory state of the 

patients suffering from CKD [3]. There are well-

understood influences of inflammation on hepcidin’ 

synthesis. Hepcidin also directs the effects of 

inhibition on the erythropoiesis and influences 

survival and proliferation of erythroid precursor.  

 

We found a strong association between the levels of 

ferritin & hepcidin which are much widely utilized 

markers for the status of iron. Similar to the results 

of this current research work, it has been stated that 

IL-6 and inflammatory cytokines may alter the 

concentrations of serum levels of hepcidin as well as 

markers of iron statuses. A research on the patients 

of inflammation-related anemia stated that level of 

hepcidin associated well with the concentration of 

serum ferritin. A research on patients under 

hemodialysis stated that level of hepcidin associated 

with concentration of ferritin and TIBC. One other 

research on the patients suffering from chronic liver 

disease described that there is correlation of level of 

hepcidin with the level of ferritin. Much similar with 

these and other results [20], the results of current 

research work suggest that hepcidin’s synthesis is 

also increased by an enhanced iron store of body. A 
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strong association between the levels of ferritin and 

hepcidin shows the relationship between correlation 

among iron stores and hepcidin in Stage-4 CKD 

patients. The findings of current research work 

showed that increases hepcidin in the patients of 

Stage-4 CKD may be because of increased levels of 

IL-6 and ferritin in result of inflammation. Low 

number of patients with Stage-2 CKD and removal 

of the patients on the basis of inclusion and 

exclusion criteria are the limitations of this research 

work.  

 

CONCLUSION: 

There is negative association of hepcidin with the 

level of hemoglobin in the Stage-4 CKD patients 

with adequate stores of iron, which can be much 

efficient in the anemia’s development in these 

patients. There is requirement of further research 

works to investigate the longitudinal alteration in 

levels of hepcidin, hemoglobin, indicators of iron 

status and IL-6 in the patients suffering from Stage-

4 of CKD.  
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