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Abstract

Background: Anemia is an almost constant complication of advanced renal failure, which may worsen pre-
existing heart disease and as a consequence accelerate the progression of renal dysfunction. Patients with hepatitis
C virus (HCV) infection are associated with higher hemoglobin and hematocrit values compared with those with no
HCV infection.

Objective: To assess the effect of hepatitis C virus on erythropoiesis among Sudanese haemodialysis patients at
Ibn-Sina Hospital and Al-Nao Teaching Hospital in 2017.

Material and methods: Prospective analytical case control study was conducted among 121 regularly dialyzed
ESRD patients; 41 as cases (HCV- Positive) and 80 as controls (HCV-Negative). All patients were subjected to full
medical history and examination to identify their age, original kidney disease, duration and route of haemodialysis,
number of sessions per week, average duration of each session, dose of (ESAS) for patients on treatment and dose
of parental iron for patients on treatment. Hb was examined in all patients.

Results: 121 ESRD patients under regular haemodialysis participated in this study, 41 as case group (HCV-
Positive) and 80 as control group (HCV-Negative). No significant difference in age and gender were encountered.
The mean of Hb in case group was 11.6 ± 1.2 g/dl, while in the control group was 9.3 ± 1.8 g/dl. And the difference
was statistically significant (P=0.000). The majority of the case group 24 (58.5%) did not require treatment with
erythropoietin; whilst the majority of control group 49 (61.3%) were using erythropoietin as 8000 weekly. The
difference was statistically significant (P=0.000). The majority of the case group 34 (82.9%) did not require iron
treatment; moreover, the majority of control group 39 (48.8%) were using 200mg of iron weekly. Again, the
difference was statistically significant (P=0.000)

Conclusion: This study concluded that haemodialysis patients with HCV infection tend to have higher
haemoglobin, and lower erythropoietin and iron requirements than the patients with no HCV infection.
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Introduction
Approximately, 170 million people worldwide are chronically

infected with the hepatitis C virus (HCV) [1]. The prevalence of HCV
infection in patients undergoing dialysis is persistently greater than
that in the general population [2] being endemic in haemodialysis
(HD) units around the world, predominantly in Mediterranean and
developing countries of the Middle and Far East [3].

Nosocomial transmission of HCV infection has been reported to be
a considerable route in modern hospital dialysis units, particularly
during the outbreaks of infection [4]. Anaemia is the most common
haematological abnormality in chronic renal failure. In the past, blood
transfusion was the essential method in the treatment of renal
anaemia, whereas the transfusion requirement has recently lessened by
the use of erythropoietin (EPO).

Iron deficiency is frequent in patients with renal failure and iron
need is increased by erythropoietin therapy; therefore, iron

replacement is very important in the treatment of renal anaemia. It is
known that there is a debatable relationship between iron stores and
HCV infection [5,6] as it is not clear whether HCV infection facilitates
iron accumulation or increased iron storage predisposes to HCV
infection. Further, the influence of HCV infection upon potential iron
and erythropoietin therapy is controversial despite the frequent
observation of high serum ferritin level and hepatosteatosis among
patients with HCV infection that may depress the response to therapy
[7]. However, erythropoietin requirements and levels in HCV-positive
and negative patients were reported to be different in patients with
end-stage renal
disease (ESRD) [8,9]. Recently published data had reported higher
haemoglobin and haematocrit levels in HCV-positive compared to
HCV negative HD patient

The 2012 KDIGO guidelines suggest that among patients on regular
haemodialysis the haemoglobin concentration should be monitored
monthly [10]. Once therapy with ESAs is initiated, serial evaluation of
iron indices is necessary for early detection of iron deficiency. The
KIDIGO 2012 guidelines suggest evaluating iron status at least every

Jo
ur

na
l o

f I
nf

ect
ious Diseases & Therapy

ISSN: 2332-0877

Journal of Infectious Diseases and
Therapy Ibrahim, J Infect Dis Ther 2019, 7:1

DOI: 10.4172/2332-0877.1000393

Research Article Open Access

J Infect Dis Ther, an open access journal
ISSN:2332-0877

Volume 7 • Issue 1 • 393



three months during ESAs treatment, and more frequent on other
circumstances [10].

Local health care systems may have failed to deliver adequate
monitoring for both haemoglobin and iron indices due to limited
resources, the unacceptably high cost to the patient and their families,
therefore it is not uncommon that patient receive prophylactic ESAs
with or without intravenous iron unaccompanied by adequate
monitoring. ESAs are expensive, not available and it has major side
effects. The most common side effects aside from elevated blood
pressure and its related problems are headache, flu like symptoms and
pure red cell aplasia.

Although iron is essential for erythropoiesis and parenteral iron has
important role in management of anaemia in ESRD patients, but
chronic HCV patients have evidence of iron overload [11]. The third
National Health and Nutrition Examination Survey concluded that
HCV infection is associated with higher serum levels of Ferritin and
iron [12]. Also, iron overload has deleterious effect on the course of
HCV infection; because iron overload enhances HCV replication [13].
Again, iron overload leads to hepatic fibrosis mediated by oxidant
stress, leading to further deterioration in clinical course of HCV
patients [14].

Materials and Methods
This was a prospective analytical case control study undertaken in

the duration between July to December 2017 at Ibn-Senna hospital
centre of renal disease and transplantation and Al-Nao teaching
hospital centre of renal dialysis

The study included 121 end stage renal disease patients on regular
haemodialysis for at least 3 months, 41 of them are HCV positive
patients labelled as case group, and 80 age matched gender matched
HCV negative patients labelled as control group. Patients labelled as
HCV positive if they had positive anti-hepatitis C virus antibodies on
two separate occasions

All patients with history of blood transfusion, massive blood loss in
the last 6 months, active malignancy, poly cystic kidney disease, HBV
positive patients and patients receiving anti-viral treatment were
excluded from this study

All patients were consented, subjected to full medical history
examination and routine lab investigation to identify their age, gender,
original kidney disease, duration and route of HD, number of sessions
per week and average duration of each session, Erythropoietin and
iron requirements and haemoglobin concentration

The research was approved by the ethical committee of the Sudan
medical specialization board (SMSB). The data was analysed by IBM
SPSS statistics 23. The Chi-Square test was used as significant test for
categorical variables and T-test for continuous variables, additionally P
value of less than 0.05 was considered statistically significant.

Results
A total of 121 ESRD patients under regular haemodialysis

participated in this study, 41 patients as study group (HCV-Positive)
and 80 patients as control group (HCV-Negative). The majority of the
study group 12 (29.3%) were among the age group between 40-49 years
old. While in control group 25 (31.3%) were among age group between
50-59 years old, with no significant differences (P=0.089). In the
gender distribution, most of the study group 29 (70.7%) and control

group 51 (63.8%) were males, with insignificant difference (P=0.288)
(Table 1).

Group

Case (HCV-
Positive) (N= 41)

Control (HCV-
Negative) (N= 80)

P value

Age (Years)

18 – 29 6 (14.6%) 8 (10%) 0.089

30 – 39 9 (22%) 12 (15%)

40 – 49 12 (29.3%) 12 (15%)

50 – 59 9 (22%) 25 (31.3%)

≥ 60 5 (12.2%) 23 (28.8%)

Gender

Male 29 (70.7%) 51 (63.8%) 0.288

Female 12 (29.3%) 29 (36.3%)

Table 1: Age and gender distribution among study group (HCV-
Positive) and control group (HCV-Negative).

Regarding duration of haemodialysis, most of the study group 31
(75.6%) has dialysis duration more than 5 years, while the control
group 54 (67.5%) has dialysis duration between 1-5 years (P=0.000)
(Table 2).

Group

Case (HCV-
Positive) (N= 41)

Control (HCV-
Negative) (N= 80)

P value

Duration of HD

3–11 months 1 (2.4%) 12 (15%) 0.000

1– 5 years 9 (22%) 54 (67.5%)

>5 years 31 (75.6%) 14 (17.5%)

Renal failure cause

Diabetes 3 (7.3%) 16 (20%) 0.144

Hypertension 15 (36.6%) 28 (35%)

Obstructive uropathy 7 (17.1%) 6 (7.5%)

PCKD 0 (0%) 0 (0%)

Other 16 (39%) 30 (37.5%)

Table 2: Duration of haemodialysis and comorbidities among study
group (HCV- Positive) and control group (HCV-Negative).

In the comorbidities, the majority of study group 15 (36.6%) and
control group 28 (35%) has hypertension.

Concerning the dialysis characteristics; the vast majority of the
study group 35 (85.4%) and control group 73 (91.3%) has dialysis rate
of 2 sessions per week (P=0.304). Regarding the route of dialysis; the
majority of study group 38 (92.7%) and control group patients 56
(70%) were using A-V Fistula (P= 0.016) (Table 3).
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Group

Case (HCV-
Positive) (N= 41)

Control (HCV-
Negative) (N= 80)

P value

Dialysis session
(Rate)

One session 0 (0%) 0 (0%) 0.304

Two sessions 35 (85.4%) 73 (91.3%)

Three sessions 6 (14.6%) 7 (8.8%)

Average of dialysis
time

2 – 3 hours 25 (61%) 12 (15%) 0.000

3 – 4 hours 16 (39%) 68 (85%)

Route of dialysis

A-V Fistula 38 (92.7%) 56 (70%) 0.016

Temporary Catheter 0 (0%) 4 (5%)

Semi-Permanent
Catheter

3 (7.3%) 20 (25%)

Table 3: Dialysis characteristics (rate, time and route) among study
group (HCV- Positive) and control group (HCV-Negative).

Regarding to the haemoglobin (Hb) levels; the mean of Hb in the
study group was 11.6 ± 1.2 g/dl, while in the control group it was 9.3 ±
1.8 g/dl. And the difference was statistically significant (P=0.000)
(Figure 1).

Figure 1: Haemoglobin (Hb) levels.

Concerning the erythropoietin requirements; the majority of the
study group 24 (58.5%) did not require erythropoietin, while the
majority of control group-49 (61.3%)-used erythropoietin in a dose of
8000 international units weekly. The difference was statistically
significant (P= 0.004) (Figure 2).

Figure 2: Erythropoietin count.

Regarding parental iron requirements; most of the study group 34
(82.9%) did not require iron; moreover, the majority of control group
39 (48.8%) used 200mg of iron dextran weekly. The difference was
statistically significant (P= 0.001) (Figure 3).

Figure 3: Iron requirements.

Discussion
The long-term survival and good quality of patient’s life with CKD

depend on many factors like haemoglobin, iron status, and bone
marrow response to erythropoiesis stimulating agents (7). Patients
with ESRD on maintenance haemodialysis are usually anaemic due to
lack of EPO secretion from the kidney. In general, anaemia is
normocytic normochromic.

Niu MT et al. followed up 499 patients in duration of eighteen
months, they detected anti HCV in 10% of them, and they stated that
anti HCV positivity was not related to blood transfusion, race or age
[15]. Which indicates that Patients on regular haemodialysis are at
higher risk of acquiring HCV infection, and consequently have a
higher prevalence than general population. This is in concordance with
our study, which showed that in spite of using dedicated machines,
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isolated areas for hepatitis C virus positive patients and strict
enforcement with the universal precautions; all the patients in the
study group were not infected with the virus before starting dialysis
and develop the infection thereafter, making the haemodialysis an
independent risk factor for acquiring the virus.

Several risk factors contribute to the high prevalence of HCV in
dialysis centres. Male patients have been reported to have a higher
prevalence of HCV infection than female patients in haemodialysis
centres. Moreover, the male haemodialysis patients infected with the
virus had a significantly higher concentration of serum HCV RNA
than females; which corresponds with this study, as the majority of the
study group were males (70.7%)

Natov et al. [2] concluded that the interval since the beginning of
dialysis has been significantly longer among HCV positive patients.
This finding is compatible with our study; compared with anti-
hepatitis C virus negative control (17.5%), anti-hepatitis C virus
positive patients (75.6%) had more than 5 years of HD duration since
initiating renal replacement therapy.

Systemic hypertension appears on earlier age groups, it is generally
more severe, and causes higher morbidity and mortality from cardiac
stroke and end stage renal disease in patients from African origins.
Data in this study was concordant with the literature as hypertension is
the leading cause of end stage renal disease in both the study group
(36.6%) and the control group (35%).

Interestingly, and similar to the previous studies this study
demonstrated that haemodialysis patients with HCV infection tend to
have higher mean haemoglobin than negative HCV group patients
(11.6 ± 1.2 g/dl vs. 9.3 ± 1.8 g/dl; P=0.000).

Simon et al [4] found that patients receiving haemodialysis showed
significant increase in haemoglobin level and reticulocyte count, and
their blood transfusion requirement is reduced during an episode of
viral or toxic liver cytolysis [16]. Also, AL Saran et al. studied eighty-
three patients, they found that ESRD patients on regular haemodialysis
with hepatitis C virus infection have significant higher haemoglobin
and haematocrit levels compared with hepatitis C virus negative
patients [17].

In addition, Hefni et al. [18] found that red blood cells count,
haemoglobin concentration, haematocrit values were significantly
higher in haemodialysis patients with hepatitis C virus infection
compared with non-infected patients.

Saifan et al. [19] concluded that patients with hepatitis C virus
infection were found to have higher haemoglobin concentration and
haematocrit levels.

However, Boubacar et al. [20] found that there is no correlation
between severity of anaemia and hepatitis C virus infection. This
disagreement might be due to variation in sample size, origins and
other biological factors.

In spite of many studies and reports regarding improvement of the
haemoglobin levels and reduced requirement for anaemia treatment
among anti-hepatitis C virus positive patients, the mechanisms
underlying this improvement are incompletely understood. It was
suggested that the liver has potential to produce EPO apart from the
kidneys. Thus, stimulation of hepatic EPO production has been
considered as an explanation for lessened anaemia in HD patients with
viral hepatitis. Sachin et al 2003 concluded from his study on 49
patients that higher Hb and HCT levels in HCV-positive compared to

HCV-negative group were attributed most probably to increased
production of EPO from HCV-infected patient’s liver [21].

The present study showed that patients with hepatitis C virus
infection has lower erythropoietin requirements than those with no
HCV (P<0.05), and this might be attributed to the higher levels of
endogenous erythropoietin in infected HCV patients. These findings
were agreed with the study of Altimeter et al who reported that anti-
hepatitis C virus positive patients on haemodialysis had higher serum
EPO and required less exogenous EPO [22].

Finally, the current study revealed that patients with hepatitis C
virus infection have lower iron requirements than those with no HCV
(P<0.05). This goes in the same line with other studies in literature
[17–21].

Unfortunately, the endogenous erythropoietin level was not directly
measured, which was the main limitation for the study. Additional
clinical variables, such as parathyroid hormone, serum Calcium and
Phosphorus and complete iron profile should be incorporated in future
studies; because these variables may play a role in the responsiveness of
the patient to ESAs.

Conclusion
This study concluded that haemodialysis patients with HCV

infection tend to have higher haemoglobin, and lower erythropoietin
and iron requirements than the patients with no HCV infection.
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