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ABSTRACT

The objective of present study was to verify the changes of serum levels of ICAM-1 and VCAM-1 in Chronic Renal Failure (CRF)
Patients undergoing haemodialysis. Sixty five of haemodialysis patients were enrolled in this study and compared with forty
apparently healthy subjects. Thirty from these patients were followed up to six months for serial assessment of these biomarkers as
well. The results indicated significant elevations of ICAM-1 and VCAM-1 serum levels when compared with the control group (P <
0.001). Also the statistical analysis showed a significant difference in serum level of ICAM-1 and VCAM-1 within different etiology of
hemodialysis patients (P < 0.001). Moreover there were significant differences in 4 reading of ICAM-1 and VCAM-1 and a significant
difference in 3" reading of VCAM-1 when compared to first reading of ICAM-1 and VCAM-1 serum levels through the period of serial
assessment (P < 0.05). Further, a significant negative correlation was observed for ICAM-1 and VCAM-1 serum levels with the
glomerular filtration rate GFR of patients and a significant positive correlation was demonstrated for the level of ICAM-1 and VCAM-
1 with the duration of dialysis (P < 0.05). The results pointed out that ICAM-1 and VCAM-1 levels are involved in the pathophysiology
of the disease and they were useful in the prediction of the disease earlier to the clinical manifestations of atherosclerotic and
cardiovascular disease. In addition the measurements of these biomarkers were significantly correlated with etiology of CKD,
duration of dialysis and GFR in haemodialysis patients.
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INTRODUCTION

hronic renal failure (CRF) is defined as a glomerular

filteration rate less than 60 ml/min./1.72 m*for at

least 3 months duration, it is usually the end result
of conditions such as diabetes mellitus, hypertension,
primary glomerular nephritis, autoimmune disease,
obstructive uropathy, polycystic kidney disease, renal
artery stenosis, infection, tubular dysfunction and the use
of nephrotoxic drugs. The most important biochemical
evidents in CRF are increase in serum urea and creatinine
concentration, Other findings include: metabolic acidosis ,
and fixed urine osmolality". End Stage Renal Disease ESRD
include patients treated by dialysis or transplantation,
irrespective of the level of GFR% With the improvement in
conservative management and dialysis, the life span of
patients with chronic renal failure CRF has been
increased. As the patient’s survival has approached the 10
years, there is an increasing indication that accelerated
atherosclerosis may remain a major unresolved problem
threatening the longevity of CRF patients®. Infections and
cardiovascular diseases remain the leading causes of
complications and death in end stage renal disease
patients’. The clinical course of patients with chronic
renal failure CRF is conditioned by a series of
immunological and inflammatory alterations which, in
turn, lead to cardiovascular diseases’. These processes
are reflected in the changing expression of the
membrane-bound receptors of adhesion molecules and
the altered release of endothelial factors, which are

believed to play a significant role in cardiovascular
morbidity and mortalityﬁ.

Increased plasma levels of cellular adhesion molecules
CAMs have been shown to be predictors of all cause
mortality in individuals with chronic renal failure and
patients with end-stage renal disease receiving
haemodialysis’. Elevated concentrations of CAMs are
found in persons with chronic kidney disease and reduced
glomerular filtration®. In end-stage renal disease ESRD
patients, chronic inflammation may be associated with
endothelial dysfunctiong. Increased levels of soluble
adhesion molecules and cytokines have previously been
reported in patients with CRF, both on conservative
treatment and on hemodialysis HD, but the influence of
dialysis membranes on their secretion as well as their
pathological and clinical implications remains largely
unknown”.

PATIENTS AND METHODS

Sixty five patients of CKD (29 females, 36 males) were
enrolled in this study. Their ages range from 20-70 years
with mean of age (38.43 = 17.65 year). Thirty, (12
females, 18 males) from these patients were followed up
to six months for four readings (zero reading at 1* month
and the others at 3 month, at 5" month and 7" month
respectively) for serial assessment for estimation of
serum levels of ICAM-1 and VCAM-1 in haemodialysis
patients. Patients with Acute renal failure, HBs Ag positive
and Nephrotic syndrome were excluded from the current
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study while the control group was consisted of forty
subjects who were free from signs and symptoms of renal
diseases, lipid metabolism disorders, diabetes mellitus,
and hypertension. 18 of them were females and 22 were
males. Their ages range from 25 to 65 years with mean of
age (33.23 + 14.75 year).

Five milliliters of venous blood samples were collected
from each patient after an over night fasting before the
haemodialysis session was started. A slow aspiration of
the venous blood sample via the syringe was carried out;
the samples were dropped into clean disposable tubes,
left at room temperature for 30 minutes for clot
formation and then centrifuged for 20 minutes at 3000
Xg. The sera were separated in a disposable tube and
stored at -80 °C for estimation of biomarkers later.
Similarly blood samples were taken from the control
group by vein puncture and sera subjected to processing
exactly as that for patients. Serum levels of ICAM-1 and
VCAM-1 were measured by enzyme linked immuno-
sorbent assay (ELISA).

Statistical Analysis

Statistical analyses were performed using SPSS 16.0 for
windows. Results are expressed as mean + standard
deviation, t — test used to estimate differences in each
parameter between groups, linear regression analysis
also used to study the relations between different
parameters and Anova to compare differences in
parameter among different groups, accepted significant
was P < 0.05.

RESULTS

Table 1: Characteristics of patients included in the study

Variable Mean + SD
Age, years 38.43+17.65
Duration of dialysis, months 25.39+16.45
GFR, ml/min 13.11+5.6
Body mass index, kg/m’ 22.37 +4.17
Blood urea, mmol/L 28.6+5.8
Serum creatinine, umol/L 701.8 £136.3
Hb, g/L 97.7+26
Numbers of session / week 2+1.2

ISSN 0976 — 044X

The evaluation of the data indicated that the enrolled
patients were distributed according to different trends.
They were distributed according to the age, sex, BMI,
cause of disease, GFR and duration of dialysis. The
characteristics of the enrolled CRF patients are
mentioned in table 1 by mean and the standard deviation
(Mean £ SD).

Most causes of CKD patients was found to be of
glomerulonephritis (GN) etiology (18, 28%), the second
most common one was hypertension (HT) (12, 18%),
followed by diabetes mellitus (DM) (10, 15%) , renal
stones (6, 10%), polycystic kidney (5, 7%) and chronic
pylonephritis (CPN) (4, 6%), amyloidosis (2, 3%), while the
rest (8, 13%) of unknown causes. A significant difference
was observed in serum levels of ICAM-1 and VCAM-1
within different etiology of haemodialysis patients (Table
2).

Table 2: Serum levels of ICAM-1 and VCAM-1 in chronic
renal failure patients receiving haemodialysis within
different etiology.

ICAM-1 VCAM-1
NO.
pg/ml ng/ml
70.1+22.2
1700 £ 610 * oo @
GN 18
@tt t
* oo @
i
uT > 1849 +299.7 43.5+26.3
@t% *@tt
3065 +830.6 67.8+13.5
DM 10
* oo T oo T _1:
1062 +722 77.2£12.4
Stones 6
* oo @ _1: oo
2871+ 831 89.5+7.2
Unknown 8
* oo T oo @
P- value <0.001 <0.001

*means p < 0.05 significantly difference with respect to GN group.

o> means p < 0.05 significantly difference with respect to HT group.

@ means p < 0.05 significantly difference with respect to DM group.

T means p < 0.05 significantly difference with respect to Stones group.

f means p < 0.05 significantly difference with respect to Unknown
group.

Table 3: Serum levels of ICAM-1 and VCAM-1 in Chronic Renal Failure patients receiving haemodialysis and the control

group.
Parameter Subject NO.

ICAM-1 Patients 65

pg/ml Control 40

VCAM-1 Patients 65

ng/ml Control 40

Mean + SD Range P-value
1966.34+850 236-4000
<0.001
582.5+601 26-2500
7.26122. .5-99.
67.26122.3 9.5-99.9 <0.001
15.5+10.3 1.8-40.7
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Table 4: Serial assessment of serum levels of ICAM-1 and VCAM-1 of thirty chronic renal failure patients receiving
haemodialysis during six month for four readings each per two months.

ICAM-1
VCAM-2

First reading
1957.29 +935.84
64.12 +16.90

Second reading
1985.927 +895.41
69.12 +16.90

Third reading
2031.637 +822.43
73.20+16.17*

Fourth reading
2035.927 +895.41*
74.96 + 15.53*

*means p < 0.05 significantly difference with respect to the first reading

Thirty patients were followed up to six months for four
readings each per two months for serial assessment of
serum levels estimation of ICAM-1 and VCAM-1 in
haemodialysis patients, they were 10 from each of
glumerulonephritis, hypertension and diabetes mellitus
group patients (Table 4).

In addition to that the linear regression analysis
demonstrated a significant negative correlations were
observed for ICAM-1 (r = 0.34, p < 0.007) and VCAM-1 (r =
0.33, p < 0.008) levels with the GFR of patients. Further, a
significant positive correlations for the level of ICAM-1 (r
=0.38, p<0.02) and VCAM-1 (r = 0.37, p < 0.003) with the
duration of dialysis of patients. (Figure 1,2,3 and 4
respectively).
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Figure 1: The correlation of GFR with ICAM-1 in chronic
renal failure patients receiving haemodialysis.
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Figure 2: The correlation of GFR with VCAM-1 in chronic
renal failure patients receiving haemodialysis.
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Figure 3: The correlation of duration of dialysis with
ICAM-1 in chronic renal failure patients receiving
haemodialysis.
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Figure 4: The correlation of duration of dialysis with
VCAM-1 in chronic renal failure patients receiving
haemodialysis.

DISCUSSION

The current study was evaluated serum levels of the two
soluble adhesion molecules ICAM-1 and VCAM-1 in
patients with end-stage renal disease ESRD on
maintenance hemodialysis. It showed a significant
increase of ICAM-1 and VCAM-2 in haemodialysis patients
when compared with the control those reported
previously. Elevated concentrations of CAMs are found in
persons with chronic kidney disease and reduced
glomerular filtration™ but the influence of the HD
membranes on their secretion, as well as their
pathophysiological implications, remains largely unknown
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so that serum levels of ICAM-1, and VCAM-1 are
increased in HD patients but the exact mechanisms
responsible for these alterations are yet to be fully
elucidated. Increased levels of adhesion molecules are
associated with inflammation, dyslipidemia, and
cardiovascular events'?. Patients with CRF and on
maintenance haemodialysis have altered concentrations
of soluble adhesion molecules, resulting from either
inadequate clearance or disturbed synthesis and release
also patients with chronic renal failure CRF present with
an impaired immune response through leukocyte
migration13. ESRD is now considered a prototypical
situation of chronic inflammatory state'’. Adhesion
molecules are upregulated in chronic inflammatory
states™ and this upregulation is currently considered as
an expression of endothelial dysfunctionm, so during
haemodialysis, the expression of different adhesion
molecules changes serving as markers of biocompatibility
of dialysis membranes which have different effects on the
concentration of adhesion molecules and their
association with leukocytes and pro-inflammatory
cytokines'’. An effective immune response depends on
leukocytes migration to the site of inflammation. The
membrane bound forms of selectins and molecules of the
immunoglobulin superfamily, such as ICAM-1 and VCAM-
1, take part in a process of leukocyte migration called the
“adhesion cascade™®. However, investigation of soluble
adhesion molecules shed proteolytically from cells into
the circulation has given contradictory results in
haemodialysis patientslg. Also the elevation of serum
levels of ICAM-1 and VCAM-1 in the current results may
be attributed to decreased elimination by the impaired
kidney as the kidney plays an important role in their
catabolism®. Various humoral and cellular inflammatory
reaction cascades can be triggered and can explain
elevated post dialysis levels of ICAM-1 and VCAM-1 in
current results™. Another explanation for elevation of the
adhesion molecules is the effect of ultrafiltration which
leads to hemo-concentration of these adhesion
molecules?. Also the higher serum levels of ICAM-1 and
VCAM-1 in haemodialysis patient are due to the effect of
dialysis membranes which is less with the use of high-flux
filters, so the present information indicates that adhesion
molecules mediate leukocyte dysfunctions caused by
haemodialysis, therefore the effects of different dialysis
membranes on leukocyte adhesion receptors should be
taken into account as an important index of
biocompatibility21. Elevated levels of these adhesion
molecules are associated with neutrophils activation"’.
Also uremic patient on chronic hemodialysis have also
clinical evidence of impaired lymphocyte function, these
defects in immunity result, in part, from the uremic state
or as a consequence of therapy. Hemodialysis is
associated with complement activation, upregulated
expression of granulocyte cell surface, and release of pro-
inflammatory cytokines””. In addition to that leukocyte
membrane interactions have been implicated as being
responsible for some of the clinical problems observed in
HD patients, such as dialysis related hypoxia and, delayed

ISSN 0976 — 044X

rate of recovery from acute renal failure which mediated,
in part, by leukocyte adhesion molecules®, so that the
haemodialysis causes a profound, transient neutropenia
whose  possible  mechanisms include leukocyte
aggregation and adhesion to endothelia®. Many
researchers Francesco®’, Robert” and Sawires'” were
reported that the level of ICAM-1 and VCAM-2 in
haemodialysis patients increased when compared with
the control group.

On the other hand the current results were contradictory
with Musial®®*® about the levels of these adhesion
molecules in haemodialysis patients whose supported
that some of these adhesion molecules were not
significantly elevated attributed that to bounding of these
adhesion molecules to dialysis membranes and may be
due to single dialysis session rather than continuous
dialysis studies.
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