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Abstract

Hepatitis ¢ virus (HCV) infection is a major health trouble worldwide. HCV is not only the
causative of kidney disease but also contributes to increase morbidity and mortality in patients
with established CKD. The current study was carried out at EI-Minia governate. These
observational, analytic and longitudinal study was carried out on Y£YY patients with chronic
kidney disease on regular haemodialysis. Participants divided into two groups according to
HCV surface antibody by ELISA test. All patients underwent a thorough clinical evaluation
(full history taking, general examination and systemic examination). The laboratory tests to all
individuals were recorded from their files including: Hepatitis C virus markers and iron profile
(serum iron, serum ferritin, total iron binding capacity and transferring saturation). The aim of
this study was to reveal the effect of HCV infection on the hemoglobin level, iron profile and
EPO dose in chronic renal failure patients under regular haemodialysis in EIl-Minia
Governorate. Results of our study can be discussed as follows; both haemoglobin levels and
haematocrit values were significantly higher in hepatitis C virus positive compared with its
corresponding one from the negative group. Aim of work; The aim of this study is to reveal
the effect of HCV infection on the hemoglobin level, iron profile and EPO dose in chronic
renal failure patients under regular haemodialysis in EI-Minia Governorate.
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Introduction

Hepatitis C virus (HCV) infection is the
most common cause of chronic hepatitis in
hemodialysis patients (Mathurin et al.,
Y444). HCV infection may increase the risk
of death in the hemodialysis population.
Patients with end-stage renal disease are at
risk of acquiring HCV infection from blood
product transfusion, organ donor or from
other hemodialysis patients. The prevalence
of anti-HCV antibodies in different
countries using enzyme linked immune-
sorbent assay (ELISA) among dialysis
patients was A-Y17 in North America, Y4/
in South America, Y-°¢7 in Europe, YV-°V7
in Asia. The advent of second-generation
tests has revealed an even higher prevalence
of anti-HCV antibodies in hemodialysis
patients (Pereira, Y33A). Caramelo et al.,
Y447 found that hepatitis C virus infected
hemodialysis  patients  need lower
erythropoietin (EPO) and iron
supplementation compared to non-infected

hemodialysis patients. Biochemical markers
of iron overload are very common in
patients with chronic hepatitis C, increase in
serum iron is present in Y17Z, transferring
saturation in YA-YY7Z and serum ferritin in
Y.-007, Kurihara and Saito Y49A reported
that EPO should be used together with
parenteral iron administration, even in
HCV-Positive patients, because it is safe at
low doses under careful observation. It is
well recognized that the parenteral iron
administration is  recommended  for
hemodialysis patients treated with -EPO. On
the other hand, hepatic iron concentration
increases in chronic hepatitis C, and iron
reduction improves serum transaminase
levels in these patients (Kurihara and Saito,
YA9A), Spontaneous erythropoietin
production was reported in end-stage renal
disease patients with hepatitis  virus
infection (Browne et al., Y3AY, Mathurin et
al., Y444). Sahin et al., Y+ +Y have reported
higher levels of hemoglobin in hepatitis C
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positive hemodialysis patients compared to
hepatitis C negative hemodialysis patients.

Patients and Methods

Subijects:

This observational, analytic and longitudinal
study was carried out on Y&¢YY ESRD
patients undergoing HD in different districts
of EL MINIA Governorate in the period
from December Y:Y¢ to May VY:)e,
Exclusion criteria included patients with
HBsAg or HIV ab positive, malignancy like
renal cell carcinoma or cryoglobulinemia,
gastrointestinal bleeding, treatment with
interferon and/or ribavirin, patients with
non-renal cause of anemia other than iron
deficiency, haemopoietic disorders (e.g.
multiple myeloma), pregnancy, patients with
inflammation, or with debilitated diseases
like tuberculosis, and decompensated liver
disease. the study design was explained to
all participants. All hemodialysis patients
were interviewed and subjected to full
history taking, and careful review of all
available medical records. The data were
collected to a hard follow up sheet
(questionnaire form) done specifically for
the study and had been used to address the
following points; age, sex, cause of chronic
kidny disease, duration of hemodialysis,
viral status at start of hemodialysis included
HCV-antibodies and HBsAg, history of
seroconversion and time of its occurrence,
duration before seroconversion, history of
blood transfusion, history of surgical
operations, family history of hepatitis,
switch of patients between different dialysis
centers, infection control measures in the
centers, isolation procedures, history of
bilharziasis, venous access, and anaemic
status. Special focusing was done for
recording the  following laboratory
investigations; hepatitis C virus markers:
HCV antibody by ELISA method, hepatitis
B virus markers: HBs antigen by ELISA
method, complete blood count, haemoglobin
level by ERMA INC, PCE-Y)+ N device,
serum ferritin by ELISA method (R&D),
and transferrin saturation: serum iron / total
iron binding capacity x )++. We diagnose
anemia in adults and children >Y° years
with CKD when the Hb concentration is
<Y+ g/dl (<)Y g/l) in males and <)Y.-
g/dl (<)Y« g/l) in females.
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Results

El-Minia Governorate is one of the Upper
Egypt’s Governorates, about YV'¢ kilometres
to the south of Cairo, it comprises nine
districts, its population was ©e¢.eveyY
populations according to the records of the
Egyptian Ministry of Health and population
and the Central Agency of Egypt for public
mobilization & Statistics Y+ . In El Minia
governorate, there are YV++ ESRD patients
on regular haemodialysis. Patients who
agreed to participate on our study are ) £YY
(A€.Y7), aged from YY-4Y years with
average ©).7 VY.V years. VY from them
are males (WV.AZ) & €1 are females
(YY.¥Z%). va.47 are rural while Y-V7 are
urbans. Nonsmokers were higher with
percentage 1).°Z than smokers with
percentage )¢/ & ex-smokers Y¢.°7 (table

).

Table Y shows that hypertension is the most
common cause of ESRD with percentage
¥Y..Y/ and YT.AVZ are of unknown causes.
While obstructive uropathy, DM and
glomerulonephritis occupying percentage
Ve Y¢/, VY ¢7 and 4.) £7 respectively. Other
uncommon causes as polycystic kidney,
analgesic nephropathy, bilhariziasis and
SLE occupying lower percentages. Fig. )
show that Y).\V7 of the patients were in El-
Minia city (the capital of EI Minia
governorate) as it contains ¢ units so the
main bulk of patients present in it, Y ¥.1 % of
the patients were in Abo-Korkas and Y.¢%
of the patients were in Mallawi. As regard
virus status of HD patients in our study, the
prevalence of HCV infection was Y¢¢ (oY)
including Y44 with seroconversion, out of
VEYY  patients HCV antibodies were
negative in 1A% (¢AZ), V.¢7 were positive
HBsAg (fig Y).

Table Y shows that number of patients
undergoes laboratory investigation widely
variant; Hb level, Creatinine and urea before
dialysis were the most common laboratory
investigations done to HD patients in El-
Minia governorate. From &YY  patients,
only Y4Y (Y. ¥7) patients from ¥ hospitals
how do iron profile investigations in the
form of: serum iron, TIBC & serum ferritin.
Those Y3) patients are considered our
patient group. Hb levels in all the Y4)
patients were low and varied from ©.¥ — Y
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gm\dl (main £ SD Y:.¥£Y.¥ gm/dl), serum
iron level varies from Y¢ — YYA ug/dl (main
+ SD YYY.o+¥V.V ug/dl), TIBC varies from
44 — o¢d yg/dl (main £ SD YTAA+ALY
ug/dl) and ferritin varies from YYA - £0¢Y.Y
ng/ml (main £ SD Yo.V.¥£V++«+ 1 ng\ml)
(Table ¢). Out of these Y4) patients, YA
patients were positive to HCV antibodies
and YV patients were negative with upper
hand to male patients (Table ©).

Table 1 shows a comparison between HCV
positive and HCV negative hemodialysis
patients in this group. HCV positive patients
had statistically significant higher hemo-
globin levels (main £SD Y).° £ ). A gm/dl, p
< «.++V), and serum iron (main *SD
YYAV£Y4 ¢ yg/dl, p< +.0+Y) than HCV
negative patients. There was no statistically
significant deference between the Y groups
as regard TIBC or serum ferritin & gender.
As regard the erythropoetin and intravenous
iron doses, the HCV positive group received
lower doses than HCV negative group but
this was not statistically significant (Table
1). We subdivide this group according to the
locality to three groups; Group A (Samalot
hospital; Y% males & )¢ females), Group B
(Maghagha hospital; °% males & ¢£)
females) and Group C (Beni Mazar hospital;
VY males & ¢° females) (Table V). From
these groups, there are YA¢ HCV +ve & Y-V
—ve patients classified as; Group A (Y ¢ +ve,
© -ve males / © +ve, 4 —ve females), Group
B (Y +ve, YA —ve males / Y¢ +ve, 'V —ve
females), and Group C (1% +ve, Y¢ —ve
males / ¥ +ve, ) ¢ —ve females) (Table V).
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Table v shows that patients in Maghagha
have statistically significant lower Hb level
(3.2£Y.Ygm/dl) than patients in Beni_Mazar
(V- Y.egm/dl) (Pr=+.+1), while there
was no statistically significant difference
between other groups as regard Hb level. All
the Y groups had high serum iron levels but
still within normal ranges, and normal levels
of total iron binding capacity but had
severely elevated serum ferritin levels.
Table A shows that there is a highly
statistically significant deference between
HCV +ve &-ve patients in Samalot hospital
as regarding HB & ferritin as the HCV -ve
patients had lower HB (A.e+).Y gm/dl) and
lower serum ferritin level (YA3Y.3£)79.)
ng/ml), but there was no statistically
significant deference between them as
regard S.iron & TIBC. Table % shows that
there is a highly statistically significant
deference between HCV +ve &-ve patients
in Maghagha hospital as regarding HB, iron
& ferritin as the HCV -ve patient had lower
levels (A.Y£).¢ gm/dl, Yo ALY+ 3 ug/dl,
VoYY ex£€V4.4 ng/ml respectively) than
HCV +ve patients, while no statistically
significant deference between them as
regard TIBC. Table Y+ shows that there is a
highly statistically significant deference
between HCV +ve &-ve patients in
Beni_Mazar hospital as regarding HB
(lower in HCV -ve patients A.Y+). ¢ gm/dl),
and there was a statistically significant
deference between them as regard TIBC
(higher in HCV -ve patients YA ¢+A) 1
ug/dl), while there was no statistically
significant deference as regard S. iron &
ferritin.

Table (V): General characteristics of all ESRD patients (N = £YY)

Baseline characteristics

Age (years) Range (years) ‘Y- Aay
Mean + SD o Yy

Sex Male VY (VA7)
Female 1Y (YY.Y)

Residence Urban YAA (Yo V)
Rural VYeo (Va,97)

HCV antibodies Positive vee (o) 47)
Negative TAV(EANT)

Smoking Smoker Yoo (VE7)
Non-smoker ANY (1Y 07)
Ex-smokers Yoy (Y¢.17)
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Table (¥): Causes of renal failure among dialysis patients of Minia governorate (N=\£YY)

Causes of renal failure Number Percent
Hypertensive nephropathy €04 YY. Y
Diabetic nephropathy ‘Y 24
Glomerulonephritis AR AV
Obstructive uropathy YVY R
Analgesic nephropathy AR R
Polycystic kidney YA V.40
Unknown cause YAo YAV
Bilharziasis v EAVA
Systemic Lupus Erythrematosis v JEAVA
Other causes ‘1 YAYY
Total yEYY Y

Fig. V: Prevalence of ESRD in different districts of Minia Governorate Y+#¢
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Fig (Y): Viral status in all ESRD patients
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Table (¥): Laboratory data of all ESRD patients
Laboratory data Number Range Mean + SD
Urea before dialysis Yy¥Ye 3. _YY. YEEY £ EY A
Urea after dialysis YA o YA Ve l+YY R
Creatinine ARk Y. o\ Y VY +Y¥e
HB VErY §Y VY 304 A
Serum iron Y4y YEOYYA YYY o LYV Y
TIBC Y4y 99 _o09¢ YA A + ALY
Feritin Y4 YYA_go8Y Y YoV Y +¥e R

Table (¢): Hemoglobin and iron profile of the study group (n=Y41)

Patients
Hemoglobin Range oYY gm/dl
MeanxSD Vo YEY.Y gm/dl
Iron Range YE-YYA ug/dl
MeanxSD VYV, o1YV.V ug/dl
Range 44-0£4 yg/dl
TIBC Mean+SD YA 4xAE Y yg/dl
Eerritin Range YYA-£0£Y Y ng\ml
Mean+SD YouV YiYe s U ng\ml

SD: Standard deviation

Table (¢): HCV and gender in the study group (n=Y4?")

Patients
HCV
o Positive YAE (TY.Y%)
° Negative YoV (Y1.A%)
Gender
. Male V4) (0.106)
. Female Yoo (YE€.29)

Table (V): Comparison between HCV positive and negative patients in the study group

Positive Negative .
(n=)A%) (n=1+Y) P-value Sig.
Gender M:YYE (TV.£)) M: WY (Y1) LYY NS
F: e (YY) F:éo(YV.£7) )
Hemoglobin VY o4 A AYL) ¢ R
Mean+SD Lok, RESN . HS
Iron
VYA V4YA ¢ 1Y ¢ OLYY A oy
MeanzSD NETR SET ) HS
TIBC
YUE YHAE A YVVEAE Y LYY
Mean+SD NEAE +AE, . NS
Ferritin
YY) V4YTVE A YY¥Ye VEEE60 0 VY40
MeanzSD E ’ E ’ ) NS
EPO Y. «+ IU monthly dose KERAR AERR AR NS
IV iron Y:‘mg monthly ¥y Y ¢4y o . yvo NS
dose - - '
Y
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Table (V): Comparison between ESRD patients in Samalot, Maghagha & Beni-Mazar

Group A Group B Group C .
_ P _ P _ b P value Sig.
(n_i") (n_\ . ~) (n_\if\)
M:¥4 M:e4 M:Y Y
Gender Foye F:¢) F:¢o
+ve M:Y¢ +ve M:¥) +ve M:14
+ve F:e +ve F:Y¢ +ve F:1)
HCV ) ) .
-ve M:® -ve M:YA -ve M:¥¢
-ve F:4 -ve F:\Y -ve F:V €
1 =. T ¢0
Hemoglobin AT SORY 540 P’_ 'wi\s NS
Range R FRRY 3,947 ) )udY e Py=. NS
Mean+SD Pr=+.+31 S
= /\VT’
I':{O” EAN SY_YYA TeVAA :3’ My Hg
ange =
YYY V44 YYE ALEY YYY 4T Y
Mean+SD Pr=+.170 NS
=+ AQ1
TR_'BC 49-TA. VYE-EYA YYY-0£9 E’_' \ Hg
ange YE) YATALY YEV YAVY ¥ Y RAVER =
Mean+SD Pr=+.+ ) HS
T =+ v+ 0
Eerrltln YYA-YYT4 YY.oed. ViY-gogTY :Z" ay Hg
ange Y=t
FIYO VY IV Y YUY FEIF LAY | YAYY e4¥Vaa .
Mean+SD Pr=+.+ ) HS

P,: Comparison between group A and group B, P . Comparison between group A and group
C, P+ Comparison between group B and group C, S: P-value < -. ¢ (Significant), HS: P-
value < .« ! (High significant), P-value > .. - ¢ (Non-significant)

Table (A): Comparison between HCV positive and negative patients in Samalot (group A):

Positive Negative .
- ~ P value Sig.
(n=Y4) (n=)¢)
Hemoglobin
\~‘\i\\' /\Dj:\v ~.~~\
Mean+SD HS
Iron
YYA Y40 € REALE RN < YAQ
Mean+SD NS
TIBC
Y¥A Yo T YEV £44Y 1 AT N
Mean+SD S
Ferritin
TYYL E4YYoV Y YAQY 441740 ) NN
Mean+SD HS

Table (3): Comparison between HCV positive and negative patients in Maghagha (group B):

Positive Negative b value sig.
(n=29) (n=%9)
RHAZ?n(ESI%bin VILYELY AYE) .2 o) HS
IMrggniSD Ve TEE) A Voo ALY A o) HS
;\r/lleiﬁw_LSD YEETEYAE YEY . YErY L AAY NS
II\:/Ieerarrif_ng MARRRLE AR IRAAREZA AN o) HS
1
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Table (Y +): Comparison between HCV positive and negative patients in Beni_Mazar (group C):

Positive Negative b value sig.
(n=Y++) (N=¢A)
I\H/Iir;n?sl%bin VY A+Y A AXLY ¢ Ce HS
,'\222%3[, YYY LYY A YYY VEYA N . AVA NS
IﬂleiﬁiSD YAY V44, 4 YYA $EAY oYY S
E/Ieerarri]iigD YOAE FEVEYE) | YUE. ALTYYY £ LY NS

Table (Y V): Correlation between Hemoglobin and other parameters in the study group

Hemaoglobin

r Yie
Iron

Sig. PO R

r AR
TIBC

Sig. L0uY

r KA
Ferritin

Sig. LAY

r: Correlation coefficient

Figure (*) Correlation between hemoglobin and iron
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0
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Discussion

HCV infection causes significant morbidity
and mortality in patients with end-stage
renal disease on hemodialysis. The
prevalence of anti-HCV antibody is higher
in patients on hemodialysis than in healthy
populations. Several risk factors
contributing to this high prevalence of HCV
infection have been identified, and include
the number of blood transfusions, duration
of end-stage renal disease, mode of dialysis,
and prevalence of HCV infection in the
dialysis unit. It has been reported that the
duration of hemodialysis is significantly
longer in anti-HCV-positive patients than in
anti-HCV-negative patients. Further, it has
been observed that patients on hemodialysis
for more than Y+ years have an increased
incidence of HCV infection. The risk of
acquiring HCV infection on hemodialysis is
estimated at approximately )+’ per year
(Pereira et al., Y33%A). HCV infection
remains a major health problem that can
cause substantial liver-related morbidity and
mortality in patients with end stage renal
disease (Liu CH etal., Y+ V).

In Egypt, HCV infection has reached an
epidemic level of prevalence. A high
prevalence of HCV antibodies was reported
among healthy blood donors and a much
higher prevalence of HCV antibodies among
patients with glomerulopathy (Sabry AA., et
al.,, Y«+Y). However, the effect of HCV
infection on erythropoiesis has still not been
fully elucidated. The aim of our study was
to define further the effect of HCV infection
on erythropoiesis in patients with end-stage
renal disease through our patient population.
The present work aimed to study the effect
of HCV infection on hemoglobin level, iron
profile and erythropoietin dose in chronic
hemodialysis patients. It was conducted on
VEYY patients admitted at EI_Minia gover-
nrate. Analysis of the results revealed that
there was no significant difference between
group ) (patients with chronic renal failure
on regular haemodialysis with negative
HCV antibody) versus group Y (patients
with chronic renal failure on regular
haemodialysis with positive HCV anti body)
regarding age, gender, dialysis adequacy,
serum creatinine and liver enzymes. Results
from our study revealed that all patients had
anemia (a haemoglobin level < Y g/dl for

Attaetal.,

all females and < VY g/dl for males; based
on WHO criteria). Anemia in patients of the
present study was normocytic normo-
chromic with adequate iron availability by
parameters: TSAT (transferrin saturation) >
Y7 and ferritin > Y+ + ng/ml suggesting that
it is anemia of chronic kidney disease. Our
study showed a significant higher
haemoglobin level with positive HCV
markers (group Y) than patients with
negative HCV markers (group ‘) P Value
=+.++Y. In our study, not only hemodialysis
patients with HCV infection tended to have
higher mean hemoglobin than those without
HCV infection, but also the average dose of
erythropoetin required was lower in the anti-
HCV-positive group than in the anti-HCV-
negative group. Although the differences in
erythropoetin dosage were not statistically
significant, the mean values did follow a
general trend which is in agreement with
past reports of increased hemoglobin and
hematocrit and decreased erythropoietin
requirements in patients with liver injury.

Sahin et al., found that anti-HCV-positive
patients with end-stage renal disease had
higher hemoglobin and hematocrit levels
than anti-HCV-negative patients (Sahin | et
al., Y+«+Y). Similarly, Altintepe et al,
concluded that anti-HCV positive patients
on hemodialysis had higher serum
erythropoietin levels and required less
exogenous erythropoietin and iron than anti-

HCV-negative patients (Altintepe L et al.,
Youg),

These results were in agreement with those
of Khurana et al., (Y+ +A); they evaluated the
effect of HCV infection on anemia in the
haemodialysis population with an A-year
retrospective  case-control study. They
concluded that patients with HCV infection
had higher baseline haemoglobin and lower
requirements of exogenous EPO replace-
ment compared with their age-matched,
gender matched and race-matched dialysis
counterparts. There was no significant
difference in intravenous iron need between
the groups but there was a suggestive lower
trend in the hepatitis group. Zumrutdal A,
and sezgin N, Y+ Y in a trial to explain these
findings they reported that hepcidin is
produced in the liver & it is a key regulator
of iron haemostasis by blocking iron
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absorption in the gut and iron release from
macrophage & hepatocyte stores. It is
filtered and degraded by the Kkidney.
Hepcidin levels are elevated in patients with
CKD; and thus, high hepcidin levels are
thought to be linked to anemia of renal
failure (Zumrutdal A, and sezgin N, Y+ Y).
On the other hand, lower serum hepcidin
levels were shown to be releated to the
severity of liver fibrosis in chronic hepatitis
patients without renal failure. Combining
these data, we hypothesize that the probable
lower serum hepcidin levels related with
liver disease may have contributed to the
improvement of anemia in haemodialysis

patients. (Zumrutdal A, and sezgin N,
Yoy,

Results of our study were also in agreement
with Lin et al., (Y++A) and Alsaran et al.,
(Y++%) who investigated the influence of
chronic hepatitis on anemia in haemo-
dialysis patients. They both found that
hemoglobin levels were significantly more
elevated in the chronic hepatitis group of
haemodialysis  patients. Furthermore,
Zumrutdal (Y + V) reported the same results.

They retrospectively compared the erythro-
poietin-independent haemodialysis patients
who had hepatitis with those who did not.
Haemodialysis patients with or without
hepatitis who could maintain nearly normal
hemoglobin levels of ‘Y g/dl or over,
without the administration of recombinant
human erythropoietin for at least one year
were analyzed retrospectively. They found
that while AZ of haemodialysis patients
without hepatitis were able to maintain
nearly normal hemoglobin levels (>)Y g/dl)
without the administration of recombinant
human EPO, the corresponding ratio in
haemodialysis  patients  with  chronic
hepatitis was greater than Y-fold (Y°.Y7)
(Zumrutdal A; Y+ V).

In contrast, these results disagreed with
those of Sabry et al., (Y++V); who studied
the effect of hepatitis C virus infection on
hemoglobin levels in a retrospective case
control study carried out with a total of 44
subjects receiving chronic haemodialysis for
at least one year. They reported that HCV-
positive and HCV-negative  chronic
haemodialysis patients have comparable

Attaetal.,

hemoglobin levels and the erythropoietin
dose was not influential as its lower value in
HCV-positive patients did not reach a
statistically significant level (Sabry A., et
al., Y+«+V¥). Furthermore, Boubaker et al.,
(Y++%); evaluated the effect of HCV
infection on anemia in haemodialysis
patients, a total of v haemodialysis patients
not receiving any recombinant EPO therapy
were included in the study. They reported
no significant difference between HCV-
positive and negative haemodialysis patients
regarding mean hemoglobin levels. Our
study revealed significant difference
between HCV positive group versus HCV
negative group regarding serum iron and
hemoglobin levels being higher in HCV
positive group. Ferritin is an acute phase
reactant that is released from the liver with
hepatic inflammation, and so HCV positive
patients were expected to have higher
ferritin  compared with HCV negative
patients, while our results detect that there
was no significant deference between the
two groups as regard serum ferritin levels.

Our results were also in agreement with
those of Altintepe et al., (Y++¢); who
studied the influence of chronic HCV
infection on EPO and iron requirement in
haemodialysis patients in a prospective
case-control study; ¢4 HD patients were
included, follow-up time Y year for this
study. They reported that Anti-HCV positive
haemodialysis patients had higher serum
endogenous EPO levels and required less
EPO and iron replacement as compared to
Anti-HCV negative patients. In either case,
hepatonecrosis from inflammation from
hepatitis or a regene-rating liver post injury
could potentially result in release of EPO
from hepatocytes into the circulation
(Khurana A., et al., Y++A), Red cell
production in the body requires the presence
of EPO and adequate iron stores.
Erythropoietin is the major hormone
required for red cell precursor proliferation
in the bone marrow. It stimulates the blast
forming units erythroid in the bone marrow
to mature into pro-erythroblasts, which later
form the circulating red cells. Its major site
of production is the peri tubular fibroblasts
in the kidney. Some degree of endogenous
EPO production also comes from the liver
(simonpetal., Y3A+),
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This has been found to be significant
especially in the fetus and in nephre-
ctomized animals in previous studies. The
exact site of EPO production in the liver is
not clear. Some studies have pointed it out
to be located in the Kupffer cells (Gordon
AS et al., Y4A+) while others believe it to be
within hepatocytes surrounding the central
veins, along with contribution from the Ito
cells in the space of Disse (Eckardt KU et
al.,, Y447). In either case, hepatonecrosis
from inflammation from hepatitis or a
regenerating liver post injury could
potentially result in release of EPO from
hepatocytes into the circulation.

The other major requirement for erythro-
poiesis is adequate iron stores. This is
assessed mainly by calculating serum TSAT
(serum iron/serum total iron binding
capacity XV++) and measuring circulating
ferritin levels (because bone marrow biopsy
to estimate iron stores is rarely performed).
After dialysis therapy is initiated, almost all
patients require periodic IV-iron supple-
mentation to keep iron saturation in the
range of Y:7Z to °-Zand ferritin levels
between Y.+ and A:+ ng/mL based on
KDOQI guidelines. Patients with HCV tend
to have higher ferritin compared with non-
HCV patients, as ferritin is an acute phase
reactant that is released from the liver with
hepatic inflammation (Shan Y et al., Y+ +2°).
Although this may be the case in those on
dialysis population, the infusion of IV-iron
on dialysis elevates the ferritin levels, even
in non-HCV patients. We hypothesize that
the chronic inflammation as a result of HCV
infection or the increased production from
the regenerating liver cells causes increased
circulating EPO—causing improved hema-
tocrit in these patients.

Conclusion

We concluded from this study that chronic
kidney disease patients with positive HCV
antibody tend to have higher haemoglobin
and haematocrit levels than chronic kidney
disease patients with negative HCV. The
ferritin level also was high in positive than
negative and consequently HCV positive
patients required lower erythropoietin doses.
Chronic inflammation of the liver may be
the cause for increased EPO production,
these needs to be clarified in further studies.

Attaetal.,

Recommendations

All patients with end-stage renal disease on
regular hemodialysis should undergo regular
investigations in the form of: iron study
(serum iron, serum ferritin, TIBC), Hb level,
HCV antibody & SGPT to optimize ESA
dose. ESRD patients on RHD infected with
hepatitis C virus may need a lower dose of
erythropoiesis  stimulating agent (ESA)
therapy to reach the target haemoglobin
level, this will be cost economic and to
avoid hazards of ESA over dose such as
thrombosis.

References

Y. Alsaran KA, Sabry AA, Alghareeb AH
et al., (Y++9): Effect of hepatitis C
virus on hemoglobin and hematocrit
levels in Saudi hemodialysis patients.
Ren Fail; YY:Y¢4-0¢,

Y. Altintepe L, Kurtoglu E, Tonbul Z et
al., (Y++%): Lower erythropoietin and
iron supplementation are required in
hemodialysis patients with hepatitis C
virus infection. Clin. Nephrol; Y(°):
Yivoey,

Y. Boubaker K, Bounemra A, Maktouf C
et al., (Y++9): is there a link between
hepatitis C infection and endogenous
erythropoietin level in haemodialysis
patients? Oxford journals NDT Plus Y
(suppl Y):iiee1- doi: Y +.) + Y

¢, Caramelo C, Albalate M, Bermejillo T,
et al., (Y447): Relationships between
plasma ferritin and aminotransferase
profile in haemodialysis patients with
hepatitis C virus. Nephrol Dial
Transplant. YY: vay-yvas,

°. Khurana A, Nickel AE, Narayanan M
et al., (Y:+A): Effect of hepatitis C
infection on anemia in hemodialysis
patients, Hemodialysis International;
YY-9¢_949

1. Lin YL, Lin CW, Lee CH et al,
(Y++A): Chronic hepatitis ameliorates
anaemia in haemodialysis patients.
Nephrology (Carlton); Y ¥:YA3-3Y,

Y. Liu CH and Kao JH (Y+Y)): Treatment
of hepatitis C virus infection in patients
with end-stage renal disease, Journal of
Gastroenterology and Hepatology Y1
YYA_YYAQ,

A, Mathurin P, Mouquet C, Poynard T et
al., (Y249): Impact of hepatitis B and C

\E Effect of Hepatitis C Virus Infection on Hemoglobin Level


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Altintepe%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kurtoglu%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tonbul%20Z%22%5BAuthor%5D

MJIMR, Vol. YV, No. ¥, Y+ V% pages (" V-V)Y).

Al

virus  on  kidney transplantation
outcome. Hepatology; Y4: Yev-ay,
Pereira BJ, Natov SN, Bouthot BA et
al.,, (Y49A). Effects of hepatitis C
infection and renal transplantation on
survival in end-stage renal disease. The
New England Organ Bank Hepatitis C
Study Group. Kidney. Int; oY: YYvi_
AN

. Sabry A., El-Dahshan K, Mahmoud K

(Y++V): Effect of hepatitis ¢ virus
infection on haematocrit and haemo-
globin levels in Egyptian hemodialysis
patients. Eur J Gen Med; £(V):4-Y°

VY,

VY,

'Y

Attaetal.,

Sabry AA, Sobh MA, Irving WL, et al.,
(Y++Y): A comprehensive study of the
association between hepatitis C virus
and glomerulopathy. Nephrol Dial
Transplant; YV: YYd-¢o

Shan Y, Lambrecht RW, Bonkovsky
HL. (Y- +°): Association of hepatitis C
virus infection with serum iron status:
Analysis of data from the third national
health and nutrition examination
survey. Clin Infect Dis. € +:AYE-A£Y,

. Zumrutdal A (Y+Y)): Erythropoietin-

free hemodialysis patients: is chronic
hepatitis an extra advantage? Nephro-
logy Reviews; volume Y:eY

Effect of Hepatitis C Virus Infection on Hemoglobin Level



