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Abstract: Background: Hemodialysis (HD) procedure per se as well as disturbances in both innate and adaptive immunity makes
HD patients susceptible to infections. Infections are the major cause of morbidity and the second cause of death following
cardiovascular events in HD patients. 4im: Was to study lymphocyte subset counts in children with chronic kidney disease on regular
hemodialysis in comparison with normal subjects to clarify the abnormalities in cellular immune profile. Patients and methods: The
study included 40children with chronic kidney disease on regular hemodialysis and 20 healthy control (HC) children age and sex
matched as a control group, they were selected from the pediatric hemodialysis unit and out patients clinic of AL-zahraa hospital ,Al-
Azher university during the period from September 2013to June 2014. We examined the number of the peripheral lymphocytes. Also
quantification of (T CD3+ & B CD19+) lymphocytes and T cell subsets including T helper CD3+CD4+, T cytotoxic CD3+ CD8+,
CD4/CDS8 ratio, and NK cells CD3-CD56+ using flow cytometric analysis and correlates their number with clinical and laboratory
characteristics. Results: The total peripheral blood lymphocyte count was lower in HD children (2.3 x10%/uL) than HC children (3
x10%/uL), also T lymphocytes CD3+ counts were reduced in HD children (1609.25 £545.77 / uL) than HC (2114.20+ 868.39 /uL),
(p=0.008), numbers of CD4+ T cells were not different, but numbers of CD8+ T cells were lower in HD children (600.67+284.92)
compared with HC (896.80+£573.00) (p < 0.05). Decrease in NK cell counts CD3-CD56+ in HD children (175.35+107.44) in
comparison to HC (271.30+169.94). The B lymphocyte count CD19+ was not different in HD children (260+201.6) compared with
healthy controls (250.20+£122.84). A positive correlation was found between B lymphocytes CD19+ with hemodialysis duration. A
negative correlation between NK cell counts and BUN, age and also with patients weight and height were found. Conclusion: The
reduced numbers of lymphocyte count, T lymphocytes CD3+counts, CD8+ T cells as well as NK cell in CKD children on regular
hemodialysis may favor the frequent occurrence of infections in spit the normal number of the other studied t cell subsets.
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1. Introduction Zilgn;t;(;?jlt(lg contribute to this susceptibility (Eleftheriadis et
Changes in T cell subsets and/or function may contribute
substantially to the impaired cellular immune response, because
ESRD is associated with lymphopenia occurring in the B and T
lymphocyte compartment (Kurz et al., 1986, Quadracci et al.,
1986; Raska et al., 1983)°.
Several studies have reported an impaired function of

Patients with chronic kidney disease (CKD) have an
impairment of the immune response. This is illustrated
clinically by an increased incidence of bacterial and viral
infections, which are the second most frequent cause of death
in these subjects. These patients also have a low rate of

response to vaccines, a reduction in delayed hypersensitivity . X
and a high incidence of tumors. Although the exact neutrophils, a decrease in the number of lymphocytes, a

mechanisms of these immunological alterations in uremia are modera.te reduction in T CD3 lymphocytes., a decrease in the
unknown (Alvarez-Lara et al., 2004)”. proportion of CD4 to CD8 and a decrease in the number of B

lymphocytes (Cendroglo et al., 1999; Ferna et al., 2000) .
The lymphopenia of patients with advanced CKD may be
due to a reduction in cell proliferation (Kaul et al., 2000) ®

Hemodialysis (HD) patients are particularly predisposed to
infections. It seems that the HD procedure per se as well as
disturbances in both innate and adaptive immunity
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and/or an increase in the rate of T- and B-lymphocyte apoptosis
(Ferna et al, 2000)7. The fact that treatment with
haemodialysis reverses some of these abnormalities suggests
that uraemia plays a relevant role in the dysfunction of the
immune system in CKD patients (Kaul et al., 2000)®.

The available data on B cell function of patients with ESRD
do not indicate an impaired function (Krishnamurthy et al.,
2002)® The functional data on peripheral T cells in patients
with ESRD are conflicting and obtained by using the
unfractionated bulk of circulating T cells (Sester et al., 2000;
Libetta et al., 2001)"*"".

We aimed to study lymphocyte subset counts in children
with chronic kidney disease on regular hemodialysis in
comparison with normal children to clarify the abnormalities
in cellular immune profile.

2. Patients and Methods

This is a cross section comparative study; it was carried
out in pediatric hemodialysis unit of Al-zahraa hospital, Al-
Azher University during the period from September 2013to
June 2014. The study included 40 children with CKD on
regular hemodialysis, for 4 hours/setting, 3 times weekly.
They were 20 males and 20 females, their ages ranged from
(4-15) years. A group of 20 apparently healthy children with
matched age and sex with the patient group, they were 12 males
and 8 females. The most common cause of CKD in the
patients group was unknown (44%) followed by focal
segmental glomerulo-sclerosis (20%). Children with acute
and chronic infection or primary immune disorders and on
steroids, cytotoxic drugs were excluded from the study,
informed consent was obtained from the participating parents
in adherence with the guidelines of the ethical committee of
AL-Zahraa hospital, AL-Azher university, Cairo, Egypt.

2.1. Methods

All studied children were be subjected to:
I- Full medical history taking including:

* Etiology of chronic kidney disease.
Duration of chronic kidney disease.
Duration of dialysis.

History of any other disease.

II- Complete clinical examination
[11-Laboratory Investigations

Sample collection:

* 3 ml venous blood samples were withdrawn. The samples
were left to clot and sera were separated without delay
for the biochemical parameters to be done on the same
day including BUN and serum creatinine.

3 ml specimens are collected by venipuncture into the
K2 EDTA Greiner Germany vacutainer tube for
complete blood count (CBC) and T cell subset counts
(flow cytometric immunophenotyping).

2.2. Investigations Including

BUN, creatinine was done on HITACHII auto analyzer.

Complete blood count (CBC) using [The COULTER® LH
750 Series System (Beckman-Coulter, Miami, Florida)]cell
counter five part differential. COULTER® EPICS® XL™
Flow Cytometer (Beckman-Coulter, Miami, Florida) using
flourescin labelled monoclonal Abs:

* T- lineage markers (conjugated anti CD3 Coulter
Immunotech).
Identification of cytotoxic T lymphocytes (conjugated
anti CD8, Coulter Immunotech).
Identification of helper T lymphocytes (conjugated anti
CD4, Coulter Immunotech).
B-lincage markers (conjugated anti CD19 Coulter
Immunotech).
NK- lineage markers (conjugated anti CD56 Coulter
Immunotech).
Fluorochrome-conjugated isotype-matched non-specific
mADbs were used as negative controls for each assay.

2.3. Statistical Analysis

The data were revised, coded, and entered to the PC
computer and analyzed using SPSS (version 16). Data were
expressed descriptively as mean + standard deviation (SD)
for quantitative parametric data. Comparison between groups
was done using the student t test for parametric data.
Spearman correlation: was used to assess the relation
between two parameters.

The P-value was considered significant as the following:

* P>0.05: * Non significant

e P<0.05: *Significant

e P <0.01: **Highly statistically significant.

Table (1). Comparison between the two studied groups regarding demographic data, anthropometric measurements and the duration of hemodialysis in the

patients group.

Control group (no =20)

Patients group (no = 40)

Independent t-test

Variable

Mean=SD Mean=SD /X P-value Sig.
Age (years) 11£3.46 4 - 15 94433 -16 1.781%* 0.080 NS
Sex [no. (%)]
Female 12(60.0%) 20 (50%) 0.536 0.464 NS
Male 8 (40 %) 20 (50 %)
BW (kg) 32.39+14.10 22.07+8.10 3.126 0.003 HS
Height (cm) 132.67+24.39 107.47+19.29 3.779 0.000 HS
BMI (kg/m?) 17.55£2.0 18.84+2.01 2.033 0.048 S

. L Range mean+SD

Duration of dialysis (month) 3135 16.27 + 10,02

X?": Chi-square test
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3. Results

Table 1 shows demographic data, anthropometric
measurements in the studied groups and the duration of
hemodialysis in patients group, it shows a significant

decrease in patients weight, height and BMI than in controls
and the mean duration of hemodialysis in patients was (16.27)
months.

Table (2). Comparison between patients group and the controls regarding laboratory data.

Control group (no = 20)

Patients group (no = 40)

Independent t-test

Variable
Mean SD Mean SD t/z* P-value

WBCs(mm3) 7.84 2.50 6.44 2.20 2.217 0.031
RBCs(millions/mm3) 4.85 0.20 3.57 0.73 6.630 0.000
Hb(gm/dL) 13.18 0.28 9.95 1.93 6.403 0.000
Plat. ( mm3) 287.20 73.28 183.47 62.02 4.978 0.000
Urea mg/dl 21.13 7.47 181.40 84.15 -7.320 0.000
Creatinine mg/dl 0.35 0.13 7.42 2.61 -10.423 0.000

Table 2 the comparison between patients group and the
controls regarding laboratory data: it revealed a significant
decrease in (WBCs, RBCS and platelets) counts as well as a
significant decrease in Hb concentration in the patients group

than in controls. The same table shows a significant increase
in the BUN and serum creatinine levels in patients group
than in controls.

Table (3). Comparison between the two studied groups regarding absolute lymphocytic count, T lymphocytes CD3+, T helper CD3+CD4+, T cytotoxic CD3+

CD8+, CD4/CDS8 ratio, NK cells CD3-CD56+ and B lymphocytes CD19+.

Control group (no = 20)

Patients group (no = 40) Independent t-test

Variable <
Mean SD Mean SD t/z P-value
Absolute lymphocytic count (x10%/uL) 3.00 1.14 2.33 0.76 2.682 0.010
T lymphocytes CD3+ (/uL) 2114.20 868.39 1609.25 545.77 2.757 0.008
T helper CD3+CD4+ 1025.70 425.56 911.45 322.78 1.160 0.251
T cytotoxic CD3+ CD8+ 896.80 573.00 600.67 284.92 2.329 0.025
CD4/CD8 ratio 1.71 0.37 2.04 1.28 -0.971%* 0.337
NK cells CD3-CD56+ 271.30 169.94 175.35 107.44 2.670 0.010
B lymphocytes CD19+ 250.20 122.84 260.47 201.67 -0.181 0.858
z*: Mann-Whitney test
Table 3 the comparison between the hemodialysis children i
and the controls regarding the absolute lymphocytic count, T =-0.255; p=0.050
lymphocytes CD3+, T helper CD3+CD4+, T cytotoxic CD3+ »
CD8+, CD4/CD8, NK cells CD3-CD56+ and B lymphocytes i
CD19+; it revealed a highly significant decrease in absolute = <
lymphocytic count, T lymphocytes CD3+, T cytotoxic CD3+ :3 2500 .
CD8+ and NK cells CD3-CD56+ in the patients group é . .
(hemodialysis children) than in healthy controls. While no ‘é:ouu— " =
significant differences were found regarding T helper $ X -
CD3+CD4+ and B lymphocytes CD19+. g - -
T cytotoxic CD3+ CD8+ " N ' -.. - =
10001 e )
1000 = u
800
600 5004
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Control group Patients group

Figure (1). T cytotoxic CD3+ CD8+ peripheral counts in hemodialysis
children and the controls.
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Figure (2). Correlation between Tcell CD3 and BUN.
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500+ r1=0417;p=0.001
5001
% 400
Q
Ll
8 300
3
x
= 2004
100
il

T T T T T T T
00 10.00 2000 30.00 40.00 50.00 60.00

BWT

Figure (4). Correlation between NK cell and body weight.
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Figure (5). Correlation between B lymphocytes CDI19 and duration of
hemodialysis.

4. Discussion

Patients with chronic kidney disease have been reported to
present with immune system changes, such as lower
percentages of B and T cells (Chung et al., 2012; Van
Pottelbergh et al., 2011)""*. A significant number of studies

have shown that the decline in kidney function is associated
with changes in the immune system. However, these studies
are controversial, probably because of the different
parameters used to measure kidney function and immune
response (Vaziri et al., 2012)"> and some studies performed
in vitro show that T-cell proliferation is decreased in the
uremic milieu (Meuer et al,1987; Stachowski et al,
1993)"%!D " However there is a limited data on the
lymphocyte subsets counts in children undergoing
hemodialysis.

Our concern in the present study is to assess, the peripheral
lymphocyte counts (T, B) cells and T cell subsets in children
with chronic kidney disease on regular hemodialysis as and to
be compared with healthy controls and correlated with the
studied clinical and laboratory parameters.

In the present study we confirm reduced number of peripheral
blood lymphocytes counts as well as T lymphocytes CD3+ in
children with chronic kidney disease on regular hemodialysis
than in healthy controls. Reduced lymphocyte counts were
identified as predictors of mortality in haemodialysis patients
(HD) (Reddan et al, 2003)". The reduced number of
lymphocyte counts in patients with advanced CKD may be due
to a reduction in cell proliferation (Kaul et al., 2000)® and or an
increase in cell apoptosis (Fernandez-Fresnedo et al., 2000)".

In the present study CD4+ cell counts levels have been
shown to be normal in hemodialysis children when compared
to healthy controls, while CD8+ T counts were lower in
hemodialysis children than healthy controls, consequently
there is a difference in CD4/CDS ratio but not reached to be
of statistical significant difference, this may be attributed to
the small sample size and it is one of the study limitation.

T-helper cells, CD4 are necessary for the cell-mediated
immune response and for B cells to differentiate into
antibody-producing cells. Cytotoxic T CD8+ T cells are
important in the host defense against viral infections
(Descamps—Latscha, 1996, Chatenoud, 1990; Furth, 1995,
Kawano, 1994) “**. Our results might imply that children
with chronic kidney disease on regular hemodialysis are
more susceptible to such infections also Yoon et al., 2006;
Yaghoubian et al., 2011 (24'25)reported ,CD8+ T cell levels
have been shown to be decreased in patients with chronic
kidney disease. Most studies report a normal ratio of T-helper
(CD4) and T-suppressor (CDS) cells (Lewis et al., 1993,
Cohen et al., 1997; Van Pottelbergh et al., 2011) (26-27, 19
Some studies showed a decreased ratio (Bender et al. 1984,
Morra etal., 1990) %%

Compared with healthy controls, a decrease in the NK cells
CD3-CD56+ counts has been observed in hemodialysis with
significant negative correlation was observed with age, weight
and height. It remains unclear which factors, hemodialysis per
se or uremic toxins, affect NK cell counts. In our study,
dialysis duration was not correlated with NK cell counts in
contrast to B lymphocytes subsets CD19+ this is in the same
line with Vacher-Coponat et al. (2008)** who reported lower
NK cell counts in a large group of HD patients and dialysis
duration was not correlated with NK cell counts. Also in the
same line, the statement of Bender et al. (1984)®, in chronic
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hemodialysis the NK cells are depressed and the function was
not improved with chronic hemodialysis (Kai and Raij,
1986)°Y.

Our study report a significant influence of age, weight and
height on NK cell counts in HD as a significant part of
immune alterations in the course of ESRD which could be
probably attributed to the presence of protein energy wasting
(PEW) (Fougque et al., 2008)°?. Lowered NK counts were
significantly associated with BUN this suggests that uremia
plays a relevant role in the dysfunction of the immune system
in CKD patients on regular hemodialysis.

Natural killer cells are important in the immune response
to viral infections and possibly to malignancies (Lotzova et
al., 1993) ®¥. Furthermore, NK cells can kill antibody-coated
bacteria.

Our study demonstrated no significant difference between
hemodialysis children and the controls regarding B lymphocytes
subsets (CD19+) with, (p=0.8). B cells responsible for antibody
production, are generated and maturated in bone marrow mostly
by the action of IL-7 (Milne and Paige, 2006, Kalled 2006)°**>.
A decrease in B cells has been shown in children (Bouts et al.,
2004)®® and adults (Pahl et al., 2010)°” with chronic kidney
disease and could be the reason for the defective humoral
(antigen specific antibody production) response to infections,
vaccinations and recall antigens in these patients. In the present
work we found a negative correlation between B CD19+ cells
with age and serum creatinine level. It is not surprising to find a
positive correlation between B CD19+ cells with the duration of
hemodialysis, the fact that treatment with haemodialysis
reverses some of these abnormalities suggests that uremia plays
a relevant role in the dysfunction of the immune system in
CKD patients (Kaul et al., 2000)°®. Inspite, we cannot
conclude that the normal peripheral B CD19+ indicates
normal B cell function. (Coles et al., 1994; Lewis et al., 1992.
Degiannis, 1987) @94 reported the B-cell count was lower
in PD, HD, and CRF children, but no significant differences
were found in the prevalence of B-cell deficiencies among all
the groups.

In conclusion: cellular immunity represented in total
lymphocytic count, cytotoxic T cells, NK cells are reduced in
number in children with chronic kidney disease on regular
hemodialysis which explain the frequent occurrence of infection
particularly viral infections and malignancies in this group, thus,
we recommend further studies with functional assays to assess
immune cell functions rather than frequency.
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