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ABSTACT

Background: Higher than expected cardiovascular mortality in hemodialysis patients, has
been attributed to dyslipidemia as well as inflammation. Beta2-Microglobulin (82M) is an
independent predictor of outcome for hemodialysis patients and a representative substance
of middle molecules. Results: In 40 patients in high-flux membrane hemodialysis, we found
negative correlation of B2M with high density lipoprotein (r=-0.73, p<0.001) and albumin
(r=-0.53, p<0.001) and positive correlation with triglycerides (r=0.69, p<0.001), parathyroid
hormone (r=0.58, p < 0.05) and phosphorus (r= 0.53, p<0.001). There was no correlation of
2M with C- reactive protein (CRP) and interleukin-6 (IL-6). During the follow-up period of
three years, 6 out of 40 patients have died from cardiovascular events. Conclusion: In high-
flux membrane hemodialysis patients, we observed a significant relationship of B2M with
dyslipidemia and mineral bone disorders, but there was no correlation with inflammation.
Key words: hemodialysis, beta-2 microglobulin, inflammation, dyslipidemia, cardiovas-

cular diseases

1. INTRODUCTION

Hemodialysis (HD) patients have high mor-
tality rate (1). Uremia related, non -traditional
risk factors, such as inflammation, oxidative
stress, dyslipidemia, vascular calcification al-
terations in calcium and phosphorus (P) me-
tabolism, have been proposed to play a central
role (2). Elevated plasma beta2 microglobu-
lin (B2M), is a well-known characteristic of
chronic renal failure. Predialysis serum 2M
level predicted mortality and increase of f2M
clearance during HD was associated with im-
proved outcomes (3). The source of the ele-
vated serum [2M in hemodialysis patients,
has not been explained absolutely. There is
controversy as to whether elevated levels are
caused predominantly by increased synthesis,
the use of membranes in hemodialysis with
different clearance capacities, or diminished
renal elimination. Use of middle and high-flux
biocompatible membranes was shown to be
associated with a notable reduction p2M (4).
2M has been shown to be elevated in chron-
ic inflammations. The surface of lymphocytes
and monocytes are particularly rich in 2M,
the latter being synthesized to large amounts
by lymphocytes and regulated by interferons
and proinflammatory cytokines (5), which
might explain the pathophysiological “role”
in atherosclerosis. But remains to be further
clarified if p2M is solely a marker of inflam-
mation or if it has a direct pathogenic effect
and if other yet unknown confounders may
influence p2M levels (6).

Systemic inflammation is a common com-
plication in HD patients. The uremic state is
associated with an altered immune response,
and intermittent stimulation by endotoxins
originating from the dialysis water supply
and artificial vein grafts or bio incompatibility
caused the increased circulating inflammato-
ry proteins, such as C-reactive protein (CRP)
(7), produced by the liver, mainly in response
to interleukin -6 (IL-6).

Hemodialysis patients, exhibit significant
alterations in lipoprotein metabolism, which
in their most advanced form result in the
development of severe dyslipidemia. Lipid
disorders stem largely from dysregulation of
high density lipoprotein (HDL) and triglycer-
ide-rich lipoproteins metabolism. The down
regulation of the expression of several genes
along with the changes in the composition of
lipoprotein particles and the direct inhibitory
effect of various uremic ‘toxins’ on the en-
zymes involved in lipid metabolism, represent
the most important pathophysiological mech-
anisms underlying the development of hyper-
triglyceridemia (8). Low density lipoprotein
(LDL) levels are usually not elevated. Several
mechanisms, working in concert, may under-
lie the reduction in HDL levels, which is usu-
ally indicative of impaired reverse cholesterol
transport. Specifically, maturation of HDL is
impaired and its composition is altered. Thus,
uremic patients exhibit decreased levels of
apolipoproteins Al and All, diminished activ-
ity of lecithin-cholesterol acyl-transferase, as
well as increased activity of cholesteryl ester

ORIGINAL PAPER | MED ARCH. 2016 OCT; 70(5): 348-350



Association of Beta-2 Microglobulin with Inflammation and Dislipidemia

transfer protein that facilitates the transfer of cholesterol esters from
HDL to triglyceride-rich lipoproteins, thus reducing the concentration
of HDL (8).

Lipoprotein(a) [Lp(a)] is an independent risk factor for clinical
events attributed to atherosclerotic cardiovascular disease in chronic
hemodialysis. Lp(a) levels are frequently elevated in HD patients (9)
and are considered a major risk factor for cardiovascular disease (10).

Secondary hyperparathyroidism, is one of the major complications
of patients in chronic hemodialysis (11). Parathyroid hormone (PTH)
starts to rise very early in the course of kidney disease. As disease pro-
gresses, plasma levels of vitamin D and calcium begin to decline, thus
contributing to greater secretion of PTH. In addition, the retention of
phosphate further increases PTH secretion independent of calcium
and vitamin D levels. PTH has been identified as an important car-
diotoxin in HD. Previous studies have supported the view that high
PTH serum levels in uremic patients may cause deleterious effects in
myocardium metabolism and function (12).

2. AIM

The aim of this study is to investigate the association of p2-M with
inflammatory markers, dyslipidemia and mineral disorders in high-flux
membrane hemodialysis patients.

3. MATERIALS AND METHODS

In study were included 40 patients, undergoing maintenance high-
flux membrane hemodialysis treatment in the Clinical Centre in Pr-
ishtina, for a period longer than 6 months. The blood samples were
collected between January and May 2013.The criteria for patient’s se-
lection was a high levels of f2-M. Age range were from 24 to 65 year. a)
Based in patient’s history, angina, possible myocardial infarction, cere-
brovascular events, infective diseases and cancer, were excluded. In all
patients, p2-M, CRP, IL-6, triglycerides, cholesterol, LDL, HDL, Lp(a),
PTH, Calcium, Phosphorus and serum albumin were determined. Tri-
glycerides, cholesterol, HDL, LDL, Calcium, Phosphorus and albumin
were measured by biochemical analysis; b) The assay of -2 Microglob-
ulin is based on a latex enhanced immunoturbidimetric method. c)
CRP was determined by the turbidimetric method, IL-6 with Enzyme
Linked Immunosorbent Immunoassay (ELISA), Lipoprotein (a) with
immunoturbidimetric method depth with a chemiluminometric im-
munoassay; d) Twenty-four healthy subjects (12 women and 12 men,
aged 56.08 + 12.34 years) served as controls.

4. RESULTS

Serum concentration of p2M , CRP, IL-6, triglycerides, Lp(a), P and
PTH in hemodialysis patients were significantly higher than in controls
(19.84 + 2.23 mg/L vs 2.11 + 1.0 mg/L, p<0.001; 39.75+ 29.7 mg/L vs
16.25 + 3.78mg/L, p<0.001; 3.06 + 1.08 pg/ml vs 0.35 + 0.3 pg/ml, p <
0.001; 3.17 + 1.28 mmol /L vs 1.19 + 0.38 mmol/L , p<0.001; 40.25 +
12.98 mg/dl vs 24.33 + 8.51 mg/dL, p<0.001; 1.9 + 0.6 mmol/L vs 1.26
+ 0.33 mmol/L, p<0.001; 137.35 + 50.7 pg/ml vs 46.56 + 28.64 pg/ml,
p<0.001 (Table 1). The concentration of HDL and serum albumin was
significantly lower (1.14 + 0.34 vs 1.52 + 0.35 mmol /L, p<0.001; 34.83 +
3.89 g /L vs 40.5 + 3.94 g/L, p<0.001 (Table 1). We did not find any dif-
ference in cholesterol, LDL and calcium levels between two groups (4.0
+ 1.11mmol/ L vs 4.26 + 0.16 mmol/ L, p=0.16; 2.90 + 1.14 mmol/L vs
2.41 + 0.57 mmol/L, p<0.05; 2.2 + 0.24 mmol/ L vs 2.26 + 0.25 mmol/L,
p =0.11 (Table 1).

Patients (Xbar + SD)  Controls (Xbar + SD) p

B2m 10.84 + 2.23 211%£1.0 <0.001
ALB 34.83 + 3.89 40.5 + 3.94 <0.001
CRP 39.75 + 29.7 16.25 + 3.78 <0.001
IL-6 3.06 £ 1.08 0.35+0.3 <0.001
Chol  4.06+1.11 4.26 £ 0.61 0.16

LDL 290+ 1.14 2.41 £0.57 <0.05
HDL 1.14+£0.34 1.52 + 0.35 <0.001
G 3.17 £1.28 1.19 +0.38 <0.001
Ca 2.2+0.24 2.26 +0.25 0.11

P 1.9+0.6 1.26 + 0.33 <0.001
PTH 137.35 + 50.7 46.55 *+ 28.64 <0.001
Lpa 40.2512.98 24.33 8.51 <0.001

Table 1. Biochemical parameters in hemodialysis patients and controls
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B2M was inversely associated with HDL, albumin and calcium con-
centration (r = -0.73, p <0.001; r =-0.53, p <0.001; r = -0.50, p <0.01
(Table 2), whereas positively was associated with triglycerides, P and
PTH (r= 0.69, p <0.001; r= 0.53, p <0.001; r=0.58, p <0.05 (Table 2). The
patients with high f2M values, simultaneously had higher Lp(a) con-
centrations, but we did not observe significant correlation (r=0.28 (Ta-
ble 2). We also found low positive correlation of f2M with age (r=0.46,
p <0.001 (Table 2).

B2M levels were upper in patients with high CRP levels, but there
was no significant relationship between CRP or IL-6 and f2M (r= 0.11,
p <0.001; r= 0.23, p <0.001 (Table 2). There was no correlation of 2M
with cholesterol and LDL cholesterol (r = 0.13, p <0.001; r = 0.18, p
<0.001 (Table 2). Positive correlation exists between CRP and IL-6
(r=0.94, p <0.001 (Table 2). Albumins correlated negatively with IL-6
and Lpa (r = -0.60, p <0.001; r=-0.72, p<0.005 (Table 2).

Patients  B2M IL-6 Lpa
R P R P R P
ALB -0.53 <0.001 -0.60 <0.001 -0.72 <0.005
CRP>10 0.11 <0.001 0.94 <0.001
IL-6 0.23 <0.001
Chol 0.13 <0.001
LDL 0.18 <0.001
HDL -0.73  <0.001
G 0.69 <0.001
Ca -0.50 <0.01
P 0.53 <0.001
Age 0.46 <0.001
Lpa 0.28 <0.05
PTH 0.58 <0.05

Table 2. Correlation between serum 2M levels with selected
biochemical parameters

During the follow-up period of three years, 6 out of 40 patients had
died, from cardiovascular events.

5. DISCUSSION

B2M is one of cardiovascular risk factors in hemodialysis patients
(13). Significant correlation exists between B2M and glomerular filtra-
tion rate even when renal function was only slightly impaired. Liabeuf,
et al, reported plasma B2M level to be a predictor of cardiovascular
events and mortality in patients with different stages of chronic kid-
ney disease (14). One of factors that can affect f2M is the membrane
type of hemodialysis. We examined the impact of $2M on some car-
diovascular risk factors in high-flux membrane hemodialysis patients.
A correlation between an inflammatory response during hemodialy-
sis and elevated serum p2M has been described (15). Compared with
the controls, HD patients exhibited marked elevation of serum (2M,
CRP and IL-6 (19.84 + 2.23 mg/L vs 2.11 + 1.0 mg/L, p<0.001; 39.75 +
29.7mg/L vs 16.25 + 3.78mg/L, p<0.001; 3.06 + 1.08 pg/ml vs 0.35 + 0.3
pg/ml, p < 0.001 (Table 1). But we found no relationship between CRP
or IL-6and p2M (r= 0.11, p <0.001; r= 0.23, p <0.001 (Table 2) when
high-flux membranes are used. Perhaps it was because of high f2M
levels in all studied patients. The results of our study were similar to
the studies of the other authors. (16, 17, 18). Even in studies, where the
low flux membranes were used, there was no relations between CRP
and f2-M (19).

Our findings suggested that plasma B2M level is directly correlat-
ed with some metabolic and cardiovascular risk factors. Triglycerides
start to increase in early stages of chronic kidney disease and show the
highest values in dialysis patients. Hypertriglyceridemia generates ath-
erogenic small dense LDL particles. Hemodialysis patients presented
increased triglycerides compared with controls (3.17 + 1.28 mmol /L vs
1.19 + 0.38 mmol/L, p<0.001 (Table 1). We find significant positive cor-
relation between triglycerides and f2M levels (r= 0.69, p <0.001 (Table
2). Reduced HDL level and HDL dysfunction are the hallmarks of he-
modialysis, related dyslipidemia. HDL concentrations exhibited signif-
icant reduction in patients compared to controls (1.14 + 0.34 vs 1.52 +
0.35 mmol /L, p<0.001 (Table 1). Serum B2M concentrations were in-
versely associated with HDL (r = -0.73, p<0.001 (Table 2). Supporting,
linear regression analysis confirmed the negative impact of f2M con-
centrations on HDL level. Our results are similar with other findings
(20, 21). There was no correlation of p2M with cholesterol and LDL.
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Lp(a) start increasing early during the course of chronic kidney
disease and becomes pronounced with increasing severity of disease.
Lp(a) levels were significantly higher in patients than in controls (40.25
+12.98 mg/dl vs 24.33 + 8.51 mg/dL, p<0.001 (Table 1), which confirm
that kidney have an important role in Lp(a) metabolism. The patients
with high 2M values, simultaneously had higher Lp(a) concentrations
but we did not observe high correlation (r=0.28, p<0.05 (Table 2). The
negative correlation of Lp(a) with albumin (r=-072, p<0.005 (Table 2),
suggests that the mechanism behind the increased Lp(a) levels may be
related to the protein losses, perhaps via an increased synthesis rate of
apolipoprotein (a) in the liver or via decreased Lp(a) catabolism in HD
patients.

Albuminuria and estimated glomerular filtration were multiplica-
tively associated with all-cause mortality. Similar associations were
observed for cardiovascular mortality. We found a significant indirect
relationship between p2M and albumin (r=-0.53, p<0.001 (Table 2).
This correlation may be used to identify the patients at high risk, from
cardiovascular disease (22).

Chronic kidney disease — mineral and bone disorder is a growing
health care concern associated with secondary hyperparathyroidism,
mineral abnormalities, and increased risk of cardiovascular disease
(23).

In hemodialysis patients, concentrations of PTH and P were signifi-
cantly higher compared with controls (137.35 + 50.7 pg/ml vs 46.56 +
28.64 pg/ml, p<0.001; 1.9 + 0.6 mmol/L vs 1.26 + 0.33 mmol/L, p<0.001
(Table 1). Calcium levels were lower in patients compare with controls,
but with no significant difference (2.2 + 0.24 mmol/ L vs 2.26 + 0.25
mmol/ L, p = 0.11 (Table 1).

Mineral and bone disorders are associated with accelerated athero-
sclerosis (24), which is an important cause of cardiovascular death in
chronic hemodialysis (25). In this study, serum concentration of f2M
positively correlated with P and PTH (r= 0.53, p <0.001; r=0.58, p <0.05
(Table 2), whereas negatively with calcium (r = -0.50, p <0.01 (Table
2), which proves that f2M has direct impact in mineral disorders and
cardiovascular risk in HD patients. It has been suggested that the pre-
dictive value of serum p2M concentration is superior to that provided
by established prognostic factors for mortality, such as glomerular fil-
tration, cystatin C and CRP (26). During the follow-up period of three
years, 6 out of 40 patients had died from cardiovascular events.

6. CONCLUSION

Even if there was no correlation of $2M with inflammation, in high-
flux membrane hemodialysis patients, our finding indicates that f2M
might have an important role in the development of cardiovascular
diseases.

e Conflict of interest: none declared
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