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Background: Vascular cdcifications (VC) are important predictors of cardiovascular mortality in end-
stage renal disease patients (ESRD). Fetuin-A is a negative acute phase glycoprotein that plays a pivotal
role in the (CalciumXPhosphorus) precipitation along with its multifunctional effects on vascular smooth
muscle cells and fibroblasts. Objectives: Study the association of serum Fetuin-A with vascular and
valvular calcifications in didysis patients. Patients and methods: Study was conducted on 119 patients
[75 males (63%) and 44 females (37%)] with ESRD on diaysis [91 patients on hemodialysis (HD) and 28
patients on peritoneal dialysis (PD) with matching controls. All participants were evaluated by (serum
creatinine, blood urea nitrogen, sodium, potassium, serum calcium, phosphorus and calculated [CaXP]),
Serum Parathyroid hormone and serum Fetuin-A, as well as Echocardiography, lateral view lumbar spine
plain x-ray lateral view in standing position. Results: Valvular calcification was present in 52 patients
(43.7%) and was prevaent more among HD patients {n=40(44%)} than among (PD) patients
{n=12(42.9%)}. VC was prevaent in 99 patients (83.2%) and it was found to be more among HD patients
(n=76)(83.5%) than among PD patients(n=23)(82.1%).Calcium X Phosphorus by product was significantly
higher among patients with valvular calcification than those without(Pv < 0.05).Serum Fetuin A levels
were lower in patients with valvular calcification (16.2 + 6.8) than those without (20.3+7.1) which was
statistically highly significant (Pv < 0.01).The same goes towards Fetuin-A levels in participants with
vascular calcification, as Fetuin-A levels were lower in ahighly significant manner (Pv < 0.01).
Conclusion: The role of Fetuin-A is probably not only linked to active prevention of calcium phosphate
precipitation but also reflects the severity of inflammation.

Copyright © Magdy M.Shargawy., Khaled A.Seif., Abdul Baset S.Abdul Azim., Essam N.Dein., Sherif H.Maroof and Adel
E.Gazzar. 2015, This is an open-access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Background

glycoprotein present in all extracellular fluids. Owing to its
high affinity for calcium phosphate, Fetuin-A accumulates in
the mineralized bone matrix, in atherosclerotic plagues, and in
pathologically mineralized issues. Chemically, Fetuin-A acts as

Cardiovascular disease (CVD) is the most frequent cause of
morbidity and mortality in patients with ESRD. Accelerated
calcifying atherosclerosis, media calcification, and valvular
calcification are hallmarks of CVD in the dialysis population
(1). Hemodialysis patients are affected by a chronic
inflammatory state, represented by higher concentrations of
positive acute phase proteins, as C-reactive protein (CRP), IL-
6, lower levels of albumin and negative acute phase molecules
as Fetuin-A. New insights in the calcification process have
revealed that vascular cells play an active, not only a passive
role, as they stimulate osteoblastic calcification differentiation
of the vascular walls. A number of inhibitors of this stimulation
have been identified, including osteopontin, matrix Gla-protein
and Fetuin-A (2). Fetuin-A/ o 2-Heremans-Schmid
glycoprotein (AHSG) is a liver-derived negative acute phase

*Corresponding author: Magdy M .Shargawy

an inhibitor of spontaneous calcium phosphate precipitation by
forming soluble colloidal calciprotein particles that contain
Fetuin, calcium, and phosphate. On the cellular level Fetuin-A
accumulates in  mineralization-competent matrix vesicles
associated with vascular smooth muscle cells, thus attenuating
apoptosis and dystrophic calcification (3, 4).

Participants and methods

A total of 119 patients with ESRD on maintenance dialysis
have been enrolled in this retrospective cross sectional study
conducted in the nephrology department at Ain Shams
University hospitals. All patientsincluded in this study were on
diaysis for > 3 months and regarding their modality of renal
replacement therapy; 91 patients (76.47%) were on

Department of Internal Medicine-Nephrology Division-Faculty of Medicine-Ain Shams, University, Egypt



Magdy M.Shargawy et al., Vascular and valvular calcification in dialysis patients: Therole of Fetuin-A

hemodialysis, 28 patients (23.52%) on peritoneal dialysis with
an age range of (32-71 years) with a mean of 50.7£11.5 (75
males {63%} and 44 females { 37%}).Amongst the commonest
co-morbidities, HTN was present in 76 patients (63.9%) and
DM in 27 patients (22.7%). A written consent was signed by all
participants.

Analytic procedures

All participants in this study were subjected to the following;
clinica examination, laboratory investigations including
(complete blood picture, renal panel, serum electrolytes, lipid
profile blood sugar, serum uric acid, alkaline phosphatase,
Parathyroid hormone by Enzyme Linked |mmunosorbent
Assay (ELISA),C-reactive protein, serum Ca, P, and calculated
(Cax P) product and serum Fetuin-A (ELISA).

Radiologically; Echocardiography by (M-mode-2D Doppler-
Colored Doppler) was done to detect valvular calcifications
which were defined as bright echoes > 1mm on one or more
cusps of the aortic or mitral valves or the annulus, Lumbar
Spine plain X-ray: lateral view in standing position was
performed for all participants and abdominal aorta calcification
score was implemented (AACS) (Kauppila et al., 1997) (5).
Lesions were graded as follows: 0, no aortic calcific deposits;
1, small scattered calcific deposits filling less than 1/3 of the
longitudinal wall of the aorta; 2, 1/3 or more, but less than 2/3
of the longitudinal wall of the aorta calcified; calcificationsin
front of L3 and L4 vertebrae. 3, two thirds or more of the
longitudinal wall of the aorta calcified (Figure 1).

Assessment of aortic calcifications segmentally from lateral
lumbar radiograph, scoring 0 for aortic calcifications (both
posterior and anterior) in front of L1 vertebra, 2 for
calcification in the posterior wall, 1 for anterior wall in front
of L2 vertebra and 3 for calcificationsin front of L3 and L4
vertebrae.

Scoring System for Lumbar Aortic Calcification

Posterior Anterior  Sum
A+P A+P AorP

Affected Affected

‘ 0 0 0 0 0

3 3 6 2 1

s 3|6 ||2 |1

plolEiE
[+
(]

3 Total
24 8 4 Maximum
Figure 2 Scoring system for lumbar aortic calcifications. Scores based on
findingsin (Figure 1).

In the affected segments a score (0-4) is applied and the
number of individual aortic segments which showed any
calcification were calculated. If anterior and posterior aortic
segments are affected a score (0-8) is applied, the number of
individual aortic segments, both anterior and posterior, which
showed any calcification were summed. In the antro—posterior
severity score (0-24), the scores of individual aortic segments
both for the posterior and anterior wall were summed.

STATISTICAL METHODOLOGY

Analysis of the data was done using SPSS (statistical program
for social science) version 10 under the platform of Microsoft
Windows XP Professional Edition. Data were expressed in the
form of mean + SD. Student t-test of One Way and ANOVA,
Chi-sguare test. Relation between variables was done using
Pearson's correlation coefficient and P value expressed as
follows; P value>0.05 (NS=non significant), P value <0.05
(S=significant), P value<0.01 (HS=highly significant).

RESULTS
Table 1 Laboratory parameters of the studied population
(n=119)
. Hemodialysis 91 (76.5 %)
Typeof dialysis Peritoneal dialys's 28 (235 %)
) . . Ra’]ge 36.0-90.0
Duration of dialysis (months) Mean + SD 64.1+16.7
Ra’]ge 1.08-144
KoV Mean = SD 125+0.1
Range 40.0-70.0
URR Mean + SD 569+ 6.8
. Ra’]ge 6.9-19.3
Creatinine Mean + SD 13029
BUN Range 85.0- 252.0
Mean + SD 1524+ 37.1
nge 6.8-10.2
Ca (mg/dl) Mean + SD 82108
nge 29-84
Po4(mg/dl) Mean + SD 5.3+ 1.3
nge 23.2-83.6
CaXP product Mean + SD 441+ 124
Range 121- 150
Na(mEg/L) Mean + SD 1395+ 6.1
nge 3.2-75
K(mEg/L) Mean + SD 53:+10
. nge 25-45
Albumin Mean + SD 3.5+0.6
nge 40-21.0
CRP Mean £ SD 10.3+ 4.7
_ Range 6.6 — 2586
Parathyroid hormone(pg/ml) Mean + SD 775.3+ 622.6
. nge 55-30.9
Fetuin-A (g/L) Mean £ SD 18.5+ 7.2

Valvular calcification was present in 52 patients of the studied
population (43.7%) and was prevalent more among HD
patients {n=40(44%)} than among (PD) patients
{n=12(42.9%)}.

Among those patients, calcification of aortic valve was present
in 32 patients (61.5%) while mitral valve cacification was
present in 15 patients (28.9%) and finally combined aortic and
mitral valve calcification was present in 5 patients (9.6%).
Vascular calcification was prevalent in 99 patients from the
studied population (83.2%) and it was found to be more among
HD patients {(n=76) (83.5%)} than among PD patients
{(n=23)(82.1%)} .
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67; 56.3%
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Figure 3 Prevalence of valvular calcification in the studied population
(n=119).

5,9.6%

DAortic valve cacification
BMitral valve cacification
DO Combined aortic and mitral calcification

Figure 4 Pattern of valvular calcification in the studied population (n=52).

Calcium X Phosphorus by product was significantly higher
among patients with valvular calcification than those without
(Pv < 0.05).

20, 16.8%

99, 83.2%

OVascular calcification +
BV ascular calcification -

Figure 5 Prevalence of vascular calcification in the studied patients.

Valvular
calcification —

Valvular
calcification +

Figure 6 Valvular calcification and Ca x P by product.

No statistically significant differences were found in this study
between patients with vavular calcification and patients
without regarding the lipid profile, nor hematological
parameters or serum electrolytes except for serum phosphorus
levels which were higher in those patients with valvular
cacification than those without in a statistically significant
manner (Pv <0.05). Moreover, in this study, patients with
valvular calcification had highly significant lower serum

albumin and Fetuin A levels(Pv < 0.01) along with a significant
higher CRP levels(Pv < 0.05)(Figures 7 & 8)respectively.

Valvular
calcification +

Valvular
calcification—

Figure 7 Valvular calcification and serum albumin.

Vavular
calcification+ calcification—

Valvular

Figure 8 Vavular calcification and serum Fetuin-A.

Infact serum Fetuin-A levels were lower in patients with
valvular calcification (16.2 = 6.8) than those without (20.3+7.1)
which was statistically highly significant (Pv < 0.01).The same
goes towards Fetuin-A levels in participants with vascular
calcification in this study, as Fetuin-A levels were lower in a
highly significant manner  (Pv < 0.01), while CRP was higher
in asignificant manner (Pv < 0.05).

Within the same study, participants with valvular calcification
(n=52) had higher frequency of vascular calcification (100%)
when compared to those participants without which were 47
out of 67 participants (70%) which proved to be highly
significant (Pv < 0.01).Moreover, DM proved to be prevalent
in a significant manner among those patients with vascular
cacification (Pv < 0.05), while HTN proved to be marginally
higher in patients with vascular calcification in comparison to
those without.

Vascular calcification Vascular calcification
+ _

Figure 9 Vascular calcification and serum Fetuin-A.
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Table 2 Relation of Fetuin-A levelsto different laboratory

findings.
L aboratory parameter : Fetuin-A 0

Uric acid 0.01 0.83

Ca 0.02 0.8

P 0.11 0.21

CaXP 0.12 0.18
Albumin 0.25 0.005

Parathyroid hormone 0.14 0.1
CRP -0.27 0.002

Na 0.16 0.07

K 0.13 0.13

This study showed a positive correlation between serum
Fetuin-A and serum albumin and a negative correlation with
CRP in the studied population both of which were highly
significant (PV < 0.01), yet serum Fetuin-A showed no
correlation of any dtatistical significance with any of serum
calcium, phosphorus not their by product.

35
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Figure 10 Correlation between serum albumin and serum Fetuin-A
levels.

DISCUSSION

The most common cause of death in diaysis patients is
cardiovascular disease (CVD). When compared with general
population, CVD in (ESRD) is 10-20 times higher despite
recent developments in renal replacement therapies (RRT) (6).
This can be attributed to many factors including endothelial
dysfunction (ED), hypertension, anemia, hyperparathyroidism,
chronic inflammation, diabetes, and its macro-and
microvascular complications, and vascular calcification
(VC)(7). With respect to (VC), there appears to be two relevant
effects of Fetuin-A: it prevents the precipitation of Caand P in
addition to being an important mediator of insulin resistance.
Augmenting these defenses may have important therapeutic
potentials in preventing the devastating effects of (VC)
observed in patients with chronic kidney disease(8).Within this
study, aortic valve calcification was present in 32 patients (61.5
%) followed by mitral valve calcification in 15 patients (28.9
%) and combined aortic and mitral calcification were present in
5 patients (9.6 %). Thiswas in concordance with Ikee et al., (9)
who noted that aortic valve calcification was the most common
type of valvular calcification in their study. Raggi et al., (10)
aso noted that (38.2%) of patients had mitral valve
calcification and (44.4%) had aortic valve calcification on
echocardiography which were similar to findings of this study.
Among other studies with similar findings, were those of
Honkanen et al.(11) who reported prevalence of aortic
vascular calcification in (81.0 %) of dialysis patients, Wang et

al.,(12) who found aortic vascular calcification in (90.9 %) of
patients and Toussaint et al., (13)who reported abdominal
aortic calcification in (94.4 %) of patients. This study also
revealed that patients with vavular cacification had
significantly higher phosphorous levels and Ca x P product
when compared with patients without. Yet no significant
differences were noted between participants regarding levels of
Na, K and Ca. These findings were in agreement with those of
Rufino et al., (14). Patients with valvular calcification in this
study had significantly lower serum abumin levels when
compared to patients without, which was in agreement with
Ikee et al., (15) who showed valvular calcification in diaysis
patients to be associated with lower serum albumin levels.
Furthermore, this study revealed that participants with valvular
calcification had significantly lower levels of Fetuin & A when
compared to those without, which was similarly revealed in the
study of Wang et al., (16) who concluded that serum Fetuin &
A showed important associations with valvular calcification in
peritoneal dialysis patients as well as El-Shehaby et al., (17)
who reached similar conclusions in HD patients. Other
laboratory findings included higher CRP levels in patients with
VC when compared to those without along with lower serum
Fetuin - A levels in patients with VC when compared to those
without. These findings were in concordance with Tsushima et
al., (18) as patients with VC had significantly higher CRP
levels in comparison to those without, and Wang et al., (19)
found that patients with VC had significantly lower Fetuin - A
levels when compared to those without. Even though some
studies suggested higher Fetuin-A levels in PD patients than
HD patients (20), lower serum Fetuin-A levels were linked to
an increased risk of al-cause mortality and cardiovascular
death in both HD (21) and PD patients (16).Results of this
study accord with findings of Honda et al., (22) regarding a
positive correlation between serum Fetuin-A and serum
albumin. In the study by Stenvikel et al., (23), Fetuin-A
deficiency strongly correlated with hypoalbuminemia, and
since serum albumin levels decrease in presence of systemic
inflammation, they may not reflect nutritional state but are
predictive of vascular morbidity (24). Elevated CRP levels are
a well known predictor of mortality and CV deaths in dialysis
patients (25), these findings are confirmed in this study with a
negative correlation between serum Fetuin-A levels and CRP
levels, which are also similar to the published data by Wang et
al., (16), although the study by La Clair et al., (26) found no
correlation. Finaly, in the study including 238 PD patients by
Wang et al., (16), important associations were found between
serum  Fetuin-A  and cardiac valvular  calcification,
atherosclerosis, inflammation, malnutrition, and Fetuin-A was
linked to mortality and CV eventsin PD patients.

CONCLUSION

The role of Fetuin-A is probably not only linked to active
prevention of calcium phosphate precipitation but also isasign
of severity of inflammation. Assessment of both cardiac
calcification, whether coronary or valvular and serum levels of
Fetuin-A may be of value to identify those subjects at higher
risk of development and progression of cardiovascular lesions.
Furthermore, the potential role of Fetuin-A as a target of
preventive strategies for cardiac calcification needs more
investigations.
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