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Abstract

Background: Hepcidin, an acute phase reactant released from the liver, suppresses intestinal iron uptake and
release from internal stores. It is related to pathogenesis of anemia of chronic illness including anemia of chronic
renal failure which is considered a chronic inflammatory state as well as HCV infection. The main purpose of this
study is to evaluate level of serum hepcidin and study the possible relations between serum hepcidin and markers
of iron status in chronic hepatitis C Egyptian patients on regular hemodialysis.

Results: Hepcidin was significantly elevated in hemodialysis patients than in control group [P < 0.01]. Levels of
hemoglobin, hematocrit, ferritin, and iron were significantly elevated in HCV-positive hemodialysis patients than in
HCV-negative hemodialysis patients [P < 0.001]. Hepcidin was non-significantly elevated in HCV-positive
hemodialysis patients compared with HCV-negative hemodialysis patients. No significant correlations between
hepcidin and any of the other studied parameters.

Conclusion: Serum hepcidin is elevated in hemodialysis patients than in control group, whereas hepcidin level is
non-significantly elevated in HCV-positive hemodialysis patients compared with HCV-negative hemodialysis patients.
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Background
Chronic kidney disease (CKD) is one of the greatest
public health challenges in the twenty-first century
(Becherucci, Roperto, Materassi, & Romagnani, 2016).
Prevalence is estimated to be 8–16% worldwide (Jha,
Garcia-Garcia, Iseki, Li, & Naicker, et al., 2013), and in
Egypt, the estimated annual incidence of end-stage renal
disease (ESRD) is around 74 per million and the total
prevalence of patients on dialysis is 264 per million
(El-Arbagy et al., 2016). It is a complex pathophysio-
logical disorder which causes a significant increase in
morbidity and mortality, cost of care, and decrease in
quality of life. Renal anemia is a major complication
in patients with CKD (Thomas et al., 2008).
Renal anemia is multifactorial: inadequate production

of endogenous erythropoietin (EPO) for the degree of
anemia, iron deficiency, blood loss, shortening of the

lifespan of erythrocytes, presence of inhibitors of erythro-
poiesis in plasma, and vitamin deficiency (Del Vecchio et
al., 2005; Mercadal et al., 2012).
The discovery of hepcidin improves our understanding

about metabolism of iron (Papanikolaou et al., 2005). It
suppresses intestinal iron uptake and releases from
internal stores by facilitating the degradation and intern-
alization of the only known iron exporter, ferroportin
(FPN), which is expressed on the surface of enterocytes,
macrophages, and hepatocytes (Babitt and Lin, 2010).
HCV infection is the most common blood-borne viral

infection in hemodialysis; it causes significant morbidity
and long-term mortality (Agarwal et al., 2009). The
reported prevalence of HCV infection ranges from 5 to
60% in dialysis patients receiving maintenance dialysis in
the developed world; the frequency of HCV is much
higher in patients undergoing dialysis in less developed
countries (Ozer Etik et al., 2015). In Egypt, the preva-
lence of HCV antibodies in hemodialysis patients ranges
from 52.3 to 82.3% (Aya et al., 2010). Patients with
chronic HCV infection often have increased liver iron
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(Miura et al., 2008). Iron overload syndrome and iron
deposition in the liver causes organ dysfunction, cell
death, fibrosis, and carcinogenesis (Nemeth, 2008).
We sought, therefore, to evaluate the level of serum

hepcidin and study the possible relations between serum
hepcidin and markers of iron status in chronic hepatitis
C seropositive Egyptian patients on regular hemodialysis.

Methods
One hundred people are assigned to be involved in the
present study. They consist of 80 patients receiving
chronic hemodialysis for at least 1 year and were
recruited from hemodialysis unit in Desouk General
Hospital, Kafr El Sheikh Government, Egypt. Patients
were divided into two groups: groups 1 and 2. Group 1
was for study patients and consists of 49 males and 31
females with mean age 52.26 ± 12.28 years. Group 1
divided into two subgroups, group 1a consists of 40
patients with hemodialysis patients with HCV negative
which were 27 males and 13 females with mean age
51.42 ± 2.14 years. The second subgroup (group 1b) con-
sists of 40 patients with hemodialysis patients with HCV
positive which were 22 males and 18 females with mean
age 53.10 ± 1.73 years. These patients were infected with
hepatitis C virus (HCV) and diagnosed by the presence
of HCV antibodies using enzyme-linked immunosorbent
assay (ELISA) and confirmed to be chronically infected
with HCV by the presence of HCV-RNA tested by
real-time reverse transcription-PCR (RT-PCR). HBV
antibodies were tested by using ELISA, and all patients
were negative for HBV antibodies. Group 2 consists of
20 healthy patients considered as control group subjects
and included in the study.
Patients excluded from the study were as follows:

hemodialysis patients who were not compliant with
hemodialysis for 6 months with more than three
missed dialysis sessions per month, patient exposed to
hospitalization, major surgeries, episodes of GI bleeding,
access clotting or bacteremia, or any other infections in a
4-week period before the blood draws and pregnancy,
patients with polycystic kidney disease, hepatitis B,
hematopoietic disorders (including multiple myeloma),
decompensated liver cirrhosis, hyperparathyroidism
and/or was treated with interferon and/or ribavirin, and
patients with history of blood transfusion in the last
6 months. All investigations were performed in accord-
ance with the Menufia University, Health and Human
Ethical Clearance Committee guidelines for Clinical
Researchers. The local ethics committee approved the
study protocol, and oral informed consents were re-
ceived from all patients.
Blood samples were drawn, and the following biochem-

ical parameter testing were measured: serum albumin level,
serum total bilirubin level, serum alanine aminotransferase

(ALT) level, serum alkaline phosphatase (ALP) level, serum
aspartate aminotransferase (AST) level, urea, creatinine,
sodium, and potassium. Complete blood picture (CBC),
total iron, serum ferritin levels, and erythropoietin were
estimated. The hepcidin level was measured by the quanti-
tative sandwich enzyme immunoassay technique (Sun Red
Company, China).

Statistical analysis
All statistical analyses were performed using SPSS (Statistical
Package for Social Science) version 19. The data were
presented as a mean ± standard deviation. Two groups were
compared for numerical variables by using unpaired
Student’s test. For non-numerical data, chi-squared tests
were used for the comparison of the two groups.
Correlation between variables was determined using
Spearman’s correlation test. A P value of less than 0.05
was considered significant.

Results
Patient baseline characteristics
The baseline characteristics of the 80 chronic hemodialysis
patients labeled as group 1 (40 HCV-negative patients
labeled as group 1a and 40 HCV-positive patients labeled
as group 1b) and 20 healthy volunteers labeled as group 2
were given in Table 1.
The HD patients were older than the healthy volun-

teers. There were no significant differences in gender
between HD patients and healthy controls.
Among laboratory parameters in the two groups, levels

of both urea and creatinine were significantly elevated in
group 1 compared with group 2 [P<0.001 and P<0.001 for
urea and creatinine, respectively. A non-significant eleva-
tion in the level of sodium between the two groups but
the level of potassium was significantly elevated in
group 1 [P < 0.001]. Levels of liver enzymes showed a
significant increase in group 1 compared with group 2
[P < 0.001 for ALT and P < 0.001 for AST]. A
non-significant reduction in the level of albumin was
demonstrated. Levels of both total bilirubin and alka-
line phosphatase were significantly elevated in group 1
[P < 0.01 and P < 0.05 for total bilirubin and alkaline
phosphatase, respectively] (Table 1).
Analysis of this revealed that there were elevations in renal

and liver function and reduction in the level of albumin in
hemodialysis patient compared with control group.
On comparing both subgroups, levels of both urea and

creatinine were significantly elevated in group 1b [P < 0.001
for both urea and creatinine]. Level of potassium was
significantly elevated in group 1b [P < 0.01]; however, a
non-significant reduction in the level of sodium in the
group 1b. Levels of liver enzymes showed a non-significant
increase in group 1b. However, a significant reduction in
the level of albumin was demonstrated [P < 0.001]. Levels
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of both total bilirubin and alkaline phosphatase were
significantly elevated in group 1b [P < 0.001 for both total
bilirubin and alkaline phosphatase] (Table 1).
Analysis of this data revealed that there was an eleva-

tion in creatinine, urea, potassium, ALT, AST, total
bilirubin, and alkaline phosphatase and reduction in the
level of sodium, albumin, platelets, and total leucocyte
count in hemodialysis patients infected with HCV com-
pared with hemodialysis patients without HCV infection.

Markers of iron status
Iron status in patients receiving erythropoietin for
dialysis-associated anemia is crucial to assure rapid and
complete response to recombinant human erythropoietin
(rHuEPO).

Iron status of both groups is shown in Table 2. Level
of hemoglobin (Hb) and hematocrit was significantly
decreased in group 1 compared with group 2 [P < 0.001].
Levels of both ferritin and iron were significantly ele-
vated in group 1 compared with group 2 [P < 0.01
and P < 0.001 for ferritin and iron, respectively]. Hepcidin
was significantly elevated in group 1 compared with
group 2 [P < 0.01].
On comparing both subgroups, level of hemoglobin

(Hb) and hematocrit were significantly increased in
group 1b compared with group 1a [P < 0.001]. Levels of
both ferritin and iron were significantly elevated in
group 1b than in group 1a [P < 0.001 for ferritin and
iron]. Hepcidin was non-significantly elevated in group
1b compared with group 1a (Table 2).

Table 2 Hepcidin and iron status markers of the investigated groups

Control group
N = 20

HD patients
N = 80

P HCV – ve HD
N = 40

HCV + ve HD
N = 40

P

Hepcidin

Hepcidin “ng/ml” 338.92 ± 88.56 583.25 ± 353.83 P < 0.01 570.64 ± 59.38 595.86 ± 52.96 NS

Iron parameters

Hemoglobin “g/dl” 12.01 ± 1.69 9.09 ± 1.85 P < 0.001 8.36 ± 0.29 9.81 ± 0.24 P < 0.001

Hematocrit “%” 34.47 ± 4.17 27.08 ± 6.96 P < 0.001 25.61 ± 1.31 28.54 ± 0.78 P < 0.001

MCV “fl” 78.15 ± 6.14 85.52 ± 7.23 P < 0.001 83.94 ± 1.09 87.08 ± 1.15 P < 0.001

MCH “pg” 27.16 ± 2.89 29.17 ± 2.94 P < 0.01 28.38 ± 0.44 29.96 ± 0.45 P < 0.01

MCHC “g/dl” 34.73 ± 1.20 37.95 ± 33.60 NS 33.91 ± 0.30 41.98 ± 7.50 NS

Ferritin “ng/ml” 176.35 ± 55.91 637.69 ± 591.11 P < 0.01 276.77 ± 53.66 998.62 ± 90.19 P < 0.01

Iron “μg/dl” 84.20 ± 29.85 249.86 ± 209.24 P < 0.001 108.07 ± 11.57 391.65 ± 32.43 P < 0.001

Erythropoietin dos “IU/week” 0 4648 ± 1484.8 – 4480 ± 200 4800 ± 240 NS

All data are presented as mean ± SD, N number of cases, HD haemodialysis, MCV mean corpuscular volume, MCH mean corpuscular hemoglobin, MCHC mean
corpuscular hemoglobin concentration, RBCs red blood cells count, NS non-significant

Table 1 Demographic and laboratory characteristics of the investigated groups

Control group
N = 20

HD patients
N = 80

P HCV – ve HD
N = 40

HCV + ve HD
N = 40

P

Demographic data

Gender (male ♂/female♀] 11/9 49/31 NS 27/13 22/18 NS

Age “years” 31.55 ± 11.02 52.26 ± 12.28 < 0.001 51.42 ± 2.14 53.10 ± 1.73 NS

HD duration “years” 0 3.55 ± 3.608 < 0.001 2.20 ± 0.41 4.90 ± 0.63 P < 0.001

Clinical profile

Creatinine “mg/dl” 0.78 ± 0.14 5.37 ± 2.54 < 0.01 4.28 ± 0.39 6.46 ± 0.33 P < 0.001

Urea “mg/dl” 24.7 ± 7.81 176.18 ± 78.75 P < 0.001 144.70 ± 12.50 207.65 ± 10.33 P < 0.001

Sodium “mmol/l” 143.65 ± 4.82 152.64 ± 140.68 P < 0.001 169.97 ± 31.24 135.30 ± 3.26 NS

Potassium “mmol/l” 3.83 ± 0.35 6.52 ± 1.62 NS 6.00 ± 0.21 7.04 ± 0.26 P < 0.001

ALT “u/l” 16.7 ± 3.64 23.51 ± 7.62 P < 0.001 22.35 ± 1.10 24.67 ± 1.28 NS

AST “u/l” 17.45 ± 3.87 33.13 ± 10.55 P < 0.001 34.22 ± 1.56 32.02 ± 1.77 NS

Albumin “g/dl” 4.05 ± 0.29 3.89 ± 0.38 P < 0.001 4.03 ± 0.06 3.75 ± 0.04 NS

Total bilirubin “mg/dl” 0.65 ± 0.13 0.84 ± 0.25 NS 0.69 ± 0.02 0.98 ± 0.04 P < 0.01

All data are presented as mean ± SD, N number of cases, HD haemodialysis, AST aspartate aminotransferase, ALT alanine aminotransferase, TLC total leucocyte
count, RBCs red blood cells count, NS non-significant
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Correlation between hepcidin and iron status markers with
clinical profile

Correlation in HCV-negative HD group As shown in
Table 3, statistically significant positive correlations
were found between iron with AST [r = 0.358, P < 0.05]
and iron with ferritin [r = 0.751, P < 0.01], but there are
no significant correlations between iron and any of the
other studied parameters.
In the same essence, there were a significant positive

correlation between ferritin with AST [r = 0.523, P < 0.01],
ferritin with ALT [r = 0.372, P < 0.05], and ferritin with
iron [r = 0.751, P < 0.01]. Moreover, no possible relations
between ferritin and other studied parameters (Table 3).
There is no significant correlations between hepcidin

and clinical profile including iron parameters, hemoglobin,
hematocrit level, liver enzymes, renal function tests, and
EPO dose (Table 3).

Correlation in HCV-positive HD group Iron corre-
lated negatively with EPO dose [r = − 0.501, P < 0.01].
However, iron correlated positively with ALT [r = 0.359,
P < 0.05] and ferritin [r = 0.784, P < 0.01]. There are no
significant correlations between iron and any of the
other studied parameters (Table 3).
Moreover, there was a significant negative correlation

between ferritin with EPO dose [r = − 0.406, P < 0.01].
Ferritin correlated positively with ALT [r = 0.394, P < 0.05]

and HB [r = 0.374, P < 0.05]. However, no possible relations
between ferritin and other studied parameters (Table 3).
In contrast, there are no significant correlations be-

tween hepcidin and any of the other studied parameters
including iron parameters, hemoglobin and hematocrit
level, liver enzymes, and liver function tests (Table 3).

Discussion
Hepcidin acts as a systemic iron regulatory hormone as
it controls iron transport from iron exporting tissues
into plasma (Ganz, 2007). Excessive hepcidin production
occurs in patients with inflammatory and infectious
diseases, resulting in anemia of inflammation (Nemeth
et al., 2004). Anemia in end-stage renal disease (ESRD)
patients may either mainly from defective EPO produc-
tion by the kidneys or iron deficiency and has been
reported to be correlated with the severity of disease
(Nurko, 2006). HCV infection causes significant morbid-
ity and mortality in ESRD patients on hemodialysis
(Agarwal et al., 2009). Moreover, Goodkin et al., 2016
stated that it appears erroneous to assume that HCV infec-
tion among patients on HD can be ignored because these
patients will not live long enough to develop undesirable
consequences. HCV infection essentially goes untreated
among patients on HD in 21 countries, yet it is associated
with higher risks of mortality, hospitalization, liver compli-
cations, gastrointestinal bleeding, and anemia-related se-
quelae, as well as a variety of undesirable quality of life

Table 3 Correlation between hepcidin and iron status markers with clinical profile in hemodialysis HCV seropositive and
seronegative patient

Clinical profile HCV + ve HD HCV – ve HD

Iron Ferritin Hepcidin Iron Ferritin Hepcidin

R P value R P value R P value r P value r P value r P value

Erythropoietin dose − 0.501** P < 0.01 0.406** P < 0.01 0.249 NS 0.023 NS 0.272 NS 0.121 NS

ALT 0.359* P < 0.05 0.394* P < 0.05 − 0.051 NS 0.226 NS 0.372* P < 0.05 − 0.071 NS

AST 0.128 NS 0.161 NS − 0.063 NS 0.358* P < 0.05 0.523** P < 0.05 − 0.005 NS

Urea 0.112 NS − 0.005 NS − 0.196 NS − 0.086 NS 0.128 NS 0.029 NS

Creatinine − 0.127 NS − 0.261 NS − 0.079 NS − 0.214 NS 0.062 NS 0.110 NS

Total bilirubin 0.002 NS 0.061 NS 0.034 NS − 0.190 NS − 0.129 NS − 0.159 NS

ALP 0.035 NS − 0.027 NS − 0.104 NS − 0.205 NS − 0.161 NS − 0.067 NS

Albumin − 0.140 NS 0.054 NS − 0.011 NS − 0.069 NS − 0.070 NS 0.324 NS

Potassium 0.100 NS 0.044 NS − 0.086 NS − 0.026 NS 0.066 NS 0.066 NS

Sodium − 0.247 NS − 0.177 NS − 0.046 NS − 0.167 NS − 0.223 NS 0.081 NS

Iron 1.000 NS 0.784** P < 0.01 − 0.22 NS 1.000 NS 0.715** P < 0.01 0.031 NS

Ferritin 0.784** P < 0.01 1.000 NS − 0.145 NS 0.715** P < 0.01 1.000 NS 0.071 NS

Hemoglobin 0.198 NS 0.374* P < 0.05 − 0.105 NS − 0.139 NS 0.081 NS 0.168 NS

Hepcidin − 0.122 NS − 0.145 NS 1.000 NS 0.031 NS 0.071 NS 1.000 NS

AST aspartate aminotransferase, ALT alanine aminotransferase, ALP alkaline phosphatase, NS non-significant
* = P < 0.05, **= P < 0.01
Data in bold are significant
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scores, including greater pain and worse vitality, depres-
sion, anorexia, and pruritus.
In addition, the excessive use of IV iron products

despite compliance with accepted guidelines has led to
the pandemic of iron overload in ESRD population.
Elevated liver tissue iron content has been shown to
adversely affect the natural history of hepatitis C in
the general population (Rostoker and Vaziri, 2017).
We aim to study the possible relations between serum
hepcidin and markers of iron status in chronic
hepatitis C seropositive Egyptian patients on regular
hemodialysis.
The study was conducted on 20 healthy volunteers

and 80 chronic hemodialysis patients [40 HCV-negative
patients and 40 HCV-positive patients].
In the present study, it was observed that hemodialysis

duration was significantly longer in HCV-positive patients
than in HCV-negative patients, as patients with HCV
infection spent a significantly longer time [P < 0.001] on
hemodialysis than those without HCV infection. These
findings were supported by Saifan et al., 2013.
We found that HCV hemodialysis patients displayed

normal ALT and AST levels in comparison with
HCV-negative hemodialysis patients. This agrees with
the result of Contreras et al., 2007. The normality of
AST and ALT activities may be due to the reduction in
pyridoxal-5′-phosphate, vitamin B12, coenzyme of ALT,
suppression of AST and ALT synthesis in hepatocytes,
and an inhibition of AST and ALT released from the
hepatocyte into the bloodstream, as well as the possibil-
ity of liver protection by the hepatocyte growth factor,
which is higher in patients with chronic renal failure
(LIN et al., 2008).
Serum hepcidin level measured in the present study

was significantly higher [P < 0.01] in HD patients than in
control healthy individuals group. These results came in
agreement with Zaritsky and Young, 2009 and Ashby et
al., 2009 which demonstrated an inverse correlation be-
tween serum hepcidin and glomerular filtration rate in
adults with CKD, whereas the present data is in contrary
to the recorded data of Pelusi et al., 2013 who noticed
that serum hepcidin levels were not significantly differ-
ent between the whole group of HD patients and
controls. This elevation of hepcidin in HD patients may
be related to an underlying chronic inflammation
causing blood hepcidin concentrations to rise with
diminishing renal function (Zaritsky and Young, 2009).
High level of hepcidin was detected in the presence of
chronic hepatitis C in many studies (Lin et al., 2009;
Nagashima et al., 2006).
Ghoti et al., 2012 found that there is an iron overload

in hepatic patient on hemodialysis for iron deposition in
the liver, spleen, and in some patients in the pancreas,
but not in the heart and this overload decreases after

discontinuation of IV iron for 7–17 months. In the
same line Rostoker et al., 2012 found that infused iron,
hepcidin correlated positively and C-reactive protein
correlated negatively with hepatic iron status.
In addition, the present study revealed that there is no

significant difference in hepcidin level between HCV −
ve and HCV + ve HD patients. This result came in
accordance with Fujita et al., 2008 which stated that
there is no relation between HCV-RNA load and serum
hepcidin and supported by reported data by Ibrahim et
al., 2009 which concluded that there is no significant dif-
ference in hepcidin level between HCV − ve and HCV
+ ve HD patients.
This may be explained by a multiplicity of factors

which influence hepcidin level; thus, while inflammation,
as well as treatment of anemia of HD, may increase its
level, both anemia and iron deficiency may decrease its
level. Moreover, infection with HCV may impair liver
ability to secrete hepcidin which might have important
implications in the treatment of anemia in hemodialysis
patients infected with HCV (Ibrahim et al., 2009).
Iron and ferritin levels were higher elevated [P < 0.001

and P < 0.01, respectively] in HCV-positive HD patients
than in HCV-negative HD patients. This result is similar
to the proved data of Shan et al., 2005 who concluded
that HCV infection is associated with higher levels of
serum iron and ferritin in the US population and Zou
and Sun, 2017 who stated that patients with end-stage
renal disease, patients with HCV-antibody positive ap-
pear to have higher serum iron and TS compared to
patients with HCV-antibody negative. In the same
essence, Sabry et al., 2007 proved that serum iron and
ferritin were higher in HCV-positive group significant
statistical difference than the negative group.
Elevated iron parameters and mild iron overload are

common in the liver of patients with chronic hepatitis C.
It has been suggested that ferritin and serum iron might
be correlated with liver inflammation and serum
markers of fibrogenesis (Souza et al., 2006). This results
also may be due to HCV infection facilitates iron accu-
mulation or increased iron storage predisposes to HCV
infection (Sabry et al., 2007). This explanation can be
supported by positive correlation between iron, ferritin,
and ALT recorded in the present study.
For hemoglobin and hematocrit, some recent studies and

case reports indicated attenuated anemia in hemodialysis
patients with HCV infection, and they previously consid-
ered this to be related to increased erythropoietin produc-
tion by hepatocyte after hepatic stimulation by chronic
infection with hepatitis virus (Khurana et al., 2008). This
can explain our recorded data which revealed that
HCV-positive HD patients have higher hemoglobin and
hematocrit than in HCV-negative HD patients [P < 0.001].
On the other hand, our data disagree with Sabry, et al. 2007
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who concluded that no correlation has been found between
the severity of anemia and HCV infection, whereas higher
endogenous EPO levels were observed in these patients.
The elevation of hemoglobin and hematocrit may be ex-
plained by Radovic et al., 1999 and Khurana et al., 2008
which demonstrated that serum EPO may increase after
hepatitis B or C infection in HD patients, resulting in an
improvement of red cell status.
Our results indicate that there is no significant in

weekly erythropoietin (EPO) dose between HCV-positive
HD patients and HCV-negative HD patients. This result
came in accordance with the recorded data of Sabry et
al., 2007 who found that is no change in weekly EPO
dose between HCV-positive and HCV-negative HD pa-
tients, whereas the present data in contrary to the no-
ticed data of Altintepe et al., 2004 which investigated
that HCV-positive HD patients required lower weekly
EPO dose than that in HCV-negative HD patients.
Abdalla et al., 2000 reported higher EPO requirement in
HCV-positive HD patients versus HCV-negative HD
patients. Recorded data in this study can be explained by
Sabry et al., 2007 who found that even if endogenous
EPO concentration is increased, resistance to EPO ac-
tion could have occurred secondary to chronic infection
which impairs iron availability or perhaps suppresses
erythropoiesis by humoral factors, other cytokines, or
growth factors.
In an attempt to shed light on the correlations

between hepcidin and both iron parameters and liver en-
zymes activity, we found that there was no significant
correlations between hepcidin and any of the other stud-
ied parameters including iron parameters, hemoglobin
and hematocrit level, liver enzymes, and liver function
tests in the entire dialysis population (HCV positive and
negative) as well as in control group. Similar findings
were reported by previous studies (Ibrahim et al., 2009;
Ashby et al., 2009; Rubab et al., 2015).
Our present data disagreed with Jelić et al., 2013 who re-

ported that hepcidin showed a significant correlation with
ferritin in both a hemodialysis group and pre-dialysis
group and another study of Mercadel et al., 2014 who
proved that hepcidin levels were strongly related to all
iron markers, particularly to ferritin in patients with any
diagnosis of CKD stages 1 through 5. In the same essence,
Ibrahim et al., 2014 also noticed a significant positive
correlation between serum hepcidin and serum iron,
TSAT, TIBC, ferritin, hsCRP, and IL-6.
Our results regarding the correlation between hepcidin

and iron parameters noted that there is no correlation
between them; this may differ from results reported by
some studies due to different assay methods for hepcidin
which may lead to a considerable difference in results.
Tomosugi et al., 2006 and Kato et al., 2007 used mass

spectrometry to measure hepcidin demonstrated a

correlation between ferritin and hepcidin in HD patients.
In contrast, Ashby et al., 2009 used an immunoassay to
measure hepcidin levels. This may explain the fact that
we did not observe this correlation in our HD patients.
The small number of patients involved in our study
could also be a factor. Great care needs to be exercised
in correlating hepcidin concentrations determined
using different methods. Astringent standardization in
hepcidin measurement is required (Kroot et al., 2009).
Our recorded data can also have explained by D'Angelo.,

2013 who stated that in inflammatory states, hepcidin
production is no longer regulated by iron burden but is
rather increased through IL-6 stimulation. Moreover,
Wang et al., 2016 found that there was a significantly
positive correlation between serum hepcidin levels
and the level of serum ferritin in patients infected
with hepatitis B virus.

Conclusions
In conclusion, there is a non-significant elevation in
hepcidin levels between HCV − ve and HCV + ve HD pa-
tients and no significant correlations between hepcidin
and any of the other studied parameters including iron
parameters, hemoglobin and hematocrit level, liver
enzymes, and liver function tests.
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