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ABSTRACT

Background: The profile of the immune response of B- lymphocytes markers;, CD19"
CD5" and NK cells CD56" in chronic hepatitis C and end-stage renal disease patients on
Hemodialysis is till limited. Objective: to study the peripheral bloo immunophenotypic
features of NK, B1 and B cells among patients with Hepatitis C virus infection
undergoing hemodialysis, compared to normal patients, by three color flow cytometry
immunophenotyping. Methodology: Immunophenotypic features of peripheral blood
leucocytes were assessed by flow cytometry in two distinct groups: HCV patients with
ESRD (CHC+ESRD, n = 15) and HCV patients with normal renal function (CHC, n =
20), Two control groups that were included were as follows: healthy individuals served
as a control group with negative HCV-RNA-PCR (Control, n=15) and patients on
hemodialysis with negative HCV-RNA —PCR (ESRD, n=20). Results: Flow Cytometry
detection of B-lymphocytes and NK-cells showed that, the percentage of B lymphocytes
(CD19") were significantly increased in (CHC+ESRD) group compared with ESRD
group and normal group (P<0.05), NK cells (CD56%) decreased in (CHC) group
compared with (CHC+ESRD) group and control group but it was not a significant
decrease. Also, (CD56") decreased in (CHC+ESRD) group compared with ESRD
control group but without a significant P value (P >0.05). The B1 lymphocytes (CD5")
were decreased in (CHC) group compared with (CHC+ESRD) group and control
subjects, There was a dlightly decrease in (CHC+ESRD) group compared with ESRD
control group, No statistically significant difference was shown between groups
(P>0.05). Conclusions: Chronic hepatitis C patients with ESRD on HD show distinctive
phenotypic profile of circulating leucocytes. It may be a result of HCV infection in this
particular group of patients and further investigation on larger scale of patients is
recommended.
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End stage renal disease (ESRD) is associated with
both inflammation and immune deficiency #9**

It is now known that altered T lymphocyte
function, found in ESRD, can be attributed to impaired
function of Antigen presenting cells (APCs)™. Because
T-cell activation by APCs is dependent to a great extent
on TLRs, ESRD, and especially HD, is associated with
B-cell lymphopenia. It has been suggested that one of
the major causes of this disturbance is an increased
susceptibility to the death of B cells by apoptosis 2.

The immune system plays an important role in
hepatitis C virus (HCV) infection. The pathogenic
process of chronic hepatitis C (CHC) is still not fully
understood. Previous studies have shown that poor T
cell immunity is associated with the pathogenesis of
CHC ®. However, the regulation of T cell immunity
against HCV during the process of CHC has not been
fully understood. As our knowledge about the
immunological aspects of the chronic hepatitis C
(CHC), especially in patients with end-stage renal
disease (ESRD), is still narrow. The course of HCV
infection, the most important cause of chronic liver
disease in ESRD patients on regular hemodialysis (HD),
has unusual pathogenesis and natural history ** *°.

There is a shortage of studies objecting the
correlation of viral clearance and the immune status of
patients with CHC and ESRD. As CHC has a wide
range of clinical manifestations, varying from minimal
hepatic lesions to cirrhosis, the factors affecting the
origin and severity of disease progression need to be
studied. Distinct clinical and histological presentations
of CHC have suggested an interaction of multiple viral
and host factors and the combination of different
immunologic parameters to explain the hepatic injury
caused by HCV infection in ESRD patients. Hence, the
better comprehension of the immune response patterns
may help to explain the natural history of HCV
infection and the diversity of clinical presentations of
this particular group of patients %%,

Evaluation of different populations of lymphocytes,
namely T lymphocytes (including T helper and T
cytotoxic cells), B lymphocytes, and natural killer (NK)
cells, is an effective method to evaluate the integrity of
an individual’s cellular and humoral immunity*®*®

The immunophenotyping of peripheral blood has
been employed in studies focusing on the pathogenesis
of CHC. A correlation among some immunophenotypic
profiles, have been suggested recently %, Hence, we
investigated the profile of the immune response in CHC
patients with ESRD on HD, focusing on the major
phenotypic features of peripheral blood lymphocytes.
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METHODOLGY

1-Study group

Thirty five patients were enrolled, the groups and
inclusion/exclusion criteria were established as follows:
(a) patients with end stage renal disease on hemodialysis
and chronic HCV infection (n= 15) (CHC+ESRD
group); and, (b) treatment naive uncomplicated chronic
hepatitis C patients (n = 20) anti-HCV and HCV-RNA
(AMPLICOR, Roche Molecular Systems, lower limit of
detection of 16 IU/ml) positive, with normal renal
function (CHC group). Exclusion criteria were
decompensated cirrhosis, HBV and/or HIV co-infection,
concomitant autoimmune disease, alcohol intake and
use of immunosuppressive drugs. Control groups were
as follows: (a) voluntary Egyptian blood donors
(Control group) (n= 15), (b) ESRD patients on HD with
anti-HCV negative (3rd generation ELISA), normal
ALT, negative HCV RNA-PCR (ESRD group) (n= 20).
table 2 shows the characteristics of the patients groups.
2-Laboratory proceedings.

Peripheral blood samples were collected from all
participants and promptly analyzed. EDTA-treated
peripheral blood white cells were labelled with
fluorochrome  conjugated  specific =~ monoclonal
antibodies following immunofluorescence analysis by
flow cytometry. Qualitative and quantitative tests (PCR,
AMPLICOR, Roche Molecular Systems Inc., US kits)
were used to confirm diagnosis of HCV infection and
measure of HCV viral load.
a-lmmunophenotyping of peripheral blood leucocytes:

White blood cell phenotypes were analysed ‘ex-
vivo’, following an immunofluorescence procedure
recommended by Beckman coulter kit. Briefly, 50 pl
aliquots of EDTA whole peripheral blood samples were
mixed in 12 x 75 mm tubes with 5 pl of undiluted
monoclonal antibodies (mAbs) specific for several cell-
surface markers labeled with fluorochrome (fluorescein
isothiocyanate, phycoerythrin and tricolour). The list of
mADbs used in this study is provided in (Table 1). The
tubes were incubated in the dark for 15 min at room
temperature. Following incubation, erythrocytes were
lysed using 1.5 ml of fluorescence activated cell sorter
(FACS) Lysing Solution. After incubation, the cells
were washed twice with 2 ml of phosphate-buffered
saline containing 0.01% sodium azide. Cell preparations
were fixed in 200 pl of FACS fix solution (10 g/L
paraformaldehyde, 1% sodium cacodylate, 6.65 g/L
sodium chloride, 0.01%sodium azide). Cytofluorimetric
data acquisition was performed with a Cytofluorimetric
data acquisition was performed with a coulter Epics XL-
USA instrument.
b-The immunophenotyping covered the followings:

Cellular  populations and surface markers:
Frequency of leucocyte subsets; Natural Killer (NK)
cells (CD56) and B cells (CD19, CD5).
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Table 1:-Monoclonal antibodies (mAbs) used for immunophenotypic analysis.

mAbs Fluorochrome Clone Target
Anti-CD5-FITC FITC* BL la Bl-cells
Anti-CD19-PC5 PC5** J4,119 B- cell
Anti-CD56-PE PE*** N901 (NKH-1) NK-cells

*FITC , fluorescein isothiocyanate; **PC, R phycoerythrincyanin5,1; ***PE, R phycoerythrin

3-Statistical analysis.

All statistical analysis were performed using SPSS software (version 23.0, SPSS), Non-parametric ANOVA was
used to detect statistical differences in mean percentages and counts of B lymphocytes subpopulations and NK-cells. P
value <0.05 was considered as significant. All calculations were performed using the Statistical Package for Social
Sciences version 23.0 software.

RESULTS
Table 2:- Demographic characteristics of patients.
Parameter CHC+ESRD group CHC group ESRD group Control group P value
Number (N) 15 20 20 15 --
Gender (3:9) 7/8 10/10 8/12 5/10 --
Age (Years) 53.7+13.39 49.9+11.85 49.5+13.51 35.9+14.95 P<0.01

Biochemical and clinical characteristic of patients versus healthy control shows that both AST and ALT were
increased by HCV infection (CHC+ESRD group & CHC group) compared with ESRD control group and normal
control group, there were a statistically Significant difference in AST (P<0.01) and ALT (P<0.001) of different groups
of patients when compared with control groups, a significant difference between patients groups and control groups was
found in total bilirubin , Alkaline phosphatase and Albumin (p<0.001), (P<0.01) and (P<0.001) respectively.

Blood urea and serum creatinine were increased by ESRD (CHC+ESRD group & ESRD group) compared with
(CHC group & control group), there were a statistically significant between the different groups and normal control ,
Urea (P<0.001) and creatinine (P<0.001) as shown in table 3.

Table 3:- Biochemical and clinical characteristic of patients versus healthy control

Parameter CHC+ESRD group ~ CHC group ESRD group Control group P value
AST (U 37.6+£15.56 36.50+13.39 27.60+£6.93 24.93+5.68 P<0.01

ALT (U/l) 37.46+14.98 33.00+11.07 22.60+5.01 22.93+5.53 P<0.001
T.Bil. (mg/dl) 0.6840.11 0.79+0.11 0.61+0.09 0.68+0.07 P<0.001
ALP (U 153.80+37.01 177.00+£31.59 194.70+28.92 160+42.97 P<0.01

Alb (g/L) 3.48+0.35 3.55+0.40 3.64+0.26 4.08+0.20 P<0.001
Urea (mg/dl) 117.53+£33.28 29.55+3.76 123.85426.87 26.40+5.60 P<0.001
Creatinine (mg/dl) | 9.07+2.12 0.93+0.13 9.25+1.77 0.80+0.16 P<0.001

All data were presented as mean+ SD. Chronic HCV (CHC),end stage renal disease (ESRD), Alinine amoinotransferase
(ALT),Aspartate aminotransferase (AST), Total Bilirubin (T.Bil.), Alkaline phosphatase (ALP), Albumin (Alb).

Hematological characteristic of patients versus control groups showed that ESRD patients on HD had a
significantly decreased in mean of hemoglobin concentration (P<0.01) compared to control subjects, while total
Leucocytes counts and platelets counts were not significant between groups of patients compared with control subjects
(P>0.05). Total Lymphocytes counts were decreased in (CHC, ESRD & CHC+ESRD) groups compared with control
group. Also it, increase in (CHC+ESRD) group compared with CHC group and ESRD. Total lymphocytes were
significant (P<0.05) between groups of patients compared with control subjects. as shown in table 4.
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Table 4:- Hematological characteristic of patients ver sus control groups.

Parameter CHC+ESRD group CHC group ESRD group  Control group P value
HB (g/dl) 10.42+1.61 11.74+1.36 9.78+1.86 11.04+0.90 P<0.01
WBCs (Thousand/cmm) 7.26+4.00 5.37x1.76 7.26+1.90 6.32+1.61 N.S
LYM (%) 24.28+7.41 23.09+9.66 18.80+4.47 26.97+8.59 P<0.05
PLT (Thousand/cmm) 158.93+44.87 244.90+44.91  255.00+54.60  270.33£56.18 N.S

Hematological characteristic of patients versus control groups, All data were presented as meant+ SD,
HB:Hemoglobin, WBCs: white blood cells, PLT:Platelet, LYM%: lymphocytes relative value . WBCs, PLT were not
significant between groups of patients and control subjects P>0.05 and HB, LYM were significant between groups of
patients and control subjects(P<0.05)

TOTALLYMPHCYTE

Control group ESRD group CHC group  CHC+ESRD group

Fig.1: Level of total lymphocytesin different groups of patients and control subjects.
Results are expressed asmean £SD.

Flow Cytometry detection of B-lymphocytes and NK-cells shows that, The percentage of B lymphocytes (CD19")
was significantly increased in (CHC+ESRD) group compared with ESRD group, Normal group (P<0.05). Also, it
showed significantly decrease when compared with (CHC) group. NK cells (CD56") not significantly decreased in
(CHC) group compared with (CHC+ESRD) group and control group. Also, it showed not significant decrease also in
(CHC+ESRD) group compared with ESRD and control group (P >0.05), The B1 lymphocytes (CD5") was decreased in
(CHC) group compared with Control subjects and decreased in (CHC+ESRD & ESRD) groups compared with control
group. No statistically significant difference was shown between groups (P>0.05).

Table 5:- comparison between per centage of B lymphocytes and NK cellsin different groups of patientsand
contr ol persons.

Parameter CHC+ESRD group CHC group ESRD group Control group P value
CD5 70.02 £ 8.62 66.93 £7.61 70.91 + 8.60 72.56 £4.42 N.S
CD19 5.58+3.43 6.40+1.41 429+223 4.84+2.48 P<0.05
CD56 16.11 +4.82 15.10 £2.23 18.15+5.58 18.29 £ 9.35 N.S

All data were presented as meant SD. CD5 ,CD56 were not significant between groups of patients and control
subjects and CD19 was significant between groups of patients and control subjects(P<0.05)
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CD5

Control group  ESRD group CHC group CHC+ESRD
group

Fig.2: Level of CD5 in different groups of patients and control subjects.
Results are expressed as mean +SD

CD 19

Control group ESRD group CHC group CHC+ESRD
group

Fig. 3: Level of CD19 in different groups of patients and control subjects.

Results are expressed as mean +SD

CD 56

Control group ESRD group CHC group CHC+ESRD
group

Fig. 4: Level of CD56 in different groups of patients and control subjects.

Results are expressed as mean +SD
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Fig. 5: Scatter gram showing CD5, CD19, CD56 in (CHC+ESRD) group.

Fig. 6: Scatter gram showing CD5, CD19, CD56 in (CHC) group.

Fig. 7: Scatter gram showing CD5, CD19, CD56 in (ESRD) control group.

Fig. 8: Scatter gram showing CD5, CD19, CD56 in control group.
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DISCUSSION

The aim of this investigation was to demonstrate
that CHC and CHC+ESRD patients present a different
pattern of immune response as a result of complex
mechanisms involving innate (NK"CDS56", B1"CD5"
Cells) and humoral adaptive immunity (B cells
"CD19"). The importance of this lies in the fact that this
peculiar immune pattern may be associated with the
induction and/or regulation of the pathogenesis of HCV
infection in ESRD patients %%,

In this study, Most patients have normal ALT
levels, treatment naive uncomplicated chronic hepatitis
C patients in 2 groups (CHC, CHC+ESRD), lower
HCV-RNA levels as in **%.

AST (P<0.01) and ALT (P<0.001) showed
statistically  increased by HCV infection in
(CHCHESRD group &CHC group) compared with
ESRD control group and normal control group. Similar
to Sayarlioglu et al.”>,

Serum Urea and creatinine level were higher than
normal range in ESRD patients undergoing dialysis.
There were significantly increased by ESRD
(CHCHESRD & ESRD group) compared with (CHC
group & control group), Urea (P<0.001) and creatinine
(P<0.001).similar to Amin et al., %.

Hemoglobin (Hb) level was found low in ESRD
patients due to removal of blood during dialysis. In the
current study had a significantly decreased in mean of
hemoglobin concentration in (CHC+ESRD & ESRD)
groups (P<0.01) compared to control subjects. This low
Hb level most of the time led to the development of
anemia. Similar to Amin et al"%.

In this study, Total Lymphocyte count was
decreased in (CHC, ESRD & CHC+ESRD) groups
compared with control group. Also it, increase in
(CHC+ESRD) group compared with CHC group and
ESRD. Total lymphocytes were significant (P<0.05)
between groups of patients compared with control
subjects. As shown in table 4

In contrast to Sayarlioglu et al.®>. Who stated that,
no statistically significant difference has been detected
between the lymphocyte counts in HCV positive and
negative HD patients compared to healthy control
group, lymphocyte counts in HCV positive was detected
to be low compared to HCV negative HD patients.

In vivo, intrahepatic NK cell numbers and
peripheral blood NK cells expressing perforin are
decreased suggesting that cytotoxic function may be
altered in patients with chronic HCV infection
compared with healthy controls?’. Chronic HCV
infection is associated with reduced NK cell frequency
and function (perforin and interferon-y secretion) in the
peripheral blood and in the liver %, This study showed,
NK cells (CD56%) not significantly decreased in (CHC)
gr(;gp compared with control group. Similar to Wan et
al.”.
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In contrast to, Barbosa et al, who stated that, higher
frequency of CD56 NK- cells was observed in
(CHC+ESRD) as compared to Normal, CHC and ESRD
groups. We did not found any significant decrease in
NK cells (CD56%), between (CHC+ESRD) group and
ESRD group or normal control (P >0.05) similar to what
reported by Shiina et al *as well as previous
reports3%

Innate B1 cells (CD5+ B cells) count for 25-27%
of peripheral blood B lymphocytes. Innate Bl cells
produce mainly IgM antibodies that have high cross-
reactivity but low-affinity®. These antibodies constitute
a readily-available pool of immunoglobulin for use
against a variety of infections before the specific high-
affinity antibodies are produced. In this study we found
statistically non-significant decrease of B1 lymphocytes
(CD5+) in (CHC) group compared with control subjects
while (CD19+) was significantly increased in (CHC)
group compared with control group, which is the same
finding of Jianhua et al.®® who showed that the relative
frequency of circulating CD5 B cells was somewhat
reduced in HCV patients compared with normal
volunteers, although those patients with elevated CD19
B cell frequencies had higher numbers of CD5 B cells
as well.

ESRD is simultaneously associated with immune
activation which is marked by systemic inflammation
and immune deficiency **" ESRD, and especially HD,
is associated with B-cell lymphopenia. It has been
suggested that one of the major causes of this
disturbance is an increased susceptibility to the death of
B cells by apoptosis %

Diminished population of CD5+ innate B cells and
CD19 B cells has been demonstrated in chronic renal
failure *. In a recent study, Pahl et al.*> demonstrated
depletion of several other B cell subtypes in adult
patients with ESRD. In this study, CD5 and CD19 were
decreased in ESRD group when compared with normal
group.

Two alternative mechanisms can account for B
lymphopenia in ESRD. First, the uremic milieu may
increase susceptibility of B cells to apoptosis in ESRD
patients. This supposition is supported by the study of
Fernandez-Fresnedo et al who reported increased
apoptosis of B cells in their CKD patients ** The second
possibility is that the uremic environment may interfere
with the maturation of transitional B cells to mature B
cells by promoting resistance to B Cell Activating
Factor of tumor necrosis family (BAAF) mediated
differentiation and survival signals. This supposition
was supported by marked down-regulation of BAAF
receptor in ESRD patients reported by Pahl et al *°. Thus
B cell deficiency and dysfunction in advanced CKD can
be simultaneously mediated by increased B cell
apoptosis and impaired Transitional B cell
differentiation and maturation.
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As a conclusion, in this study, CD5 showed, not
statistically significant decrease in (CHC+ESRD) and
(ESRD) groups compared with control group.
(CHC+ESRD) group and (ESRD) group were as the
similar in CDS5 percentage. Suggesting that that
Hepatitis C infection poorly affect CD5 value. While
CD19 showed significant increase in (CHC+ESRD)
group when compared with ESRD group and significant
decrease when compared with CHC group. In contrast
to Barbosa et al =, who stated that , The ESRD control
group and CHC+ESRD patients presented significant
lower frequency of CD19+ B cells as compared to
control and CHC groups.

Some studies have shown that the cellular immune
response is relatively preserved in ESRD, with
concomitant deficiency of the humoral immune
response “** Recent study concluded that the viral
persistence in dialysis patients is due to a failure of the
adaptive immune system, as shown by the absence of
significant T-cell and antibody responses, as well as
viral variability *.

We understand that the small number of our
samples in this study limited the clarifying of an
immunological immune response pattern in CHC and
CHC+ESRD patients however we recommend further
investigation on larger scale to demonstrate the immune
response pattern in such patients.
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