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Sum mary

Back ground. Di al y sis pa tients are known to have an in creased risk of
to tal and car dio vas cu lar mor tal ity. Pre vi ously we de scribed that vas cu -
lar cal ci fi ca tion (VC) is an in de pend ent pre dic tor of novel non-fa tal car -
dio vas cu lar events in haemodialysis (HD) pa tients. Fibroblast growth
fac tor-23 (FGF 23) and Ma trix Gla pro tein (MGP) are known to be im -
por tant con tri bu tors for VC and mor tal ity in HD pa tients. There have
been stud ies ana lys ing the as so ci a tions be tween FGF 23, MGP and car -
dio vas cu lar dis eases, but not in the spe cial co hort of main te nance HD
pa tients.

Ob jec tive. To ana lyse the pos si ble as so ci a tions be tween biomark -
ers (FGF 23, MGP) and the in ci dence of car dio vas cu lar dis eases in HD
pa tients.

Meth ods. This ob ser va tional pro spec tive sin gle-cen tre study in -
cluded 75 prev a lent pa tients on main te nance HD. Af ter eval u at ing VC,
heart ul tra sound, lab o ra tory tests, lev els of MGP and FGF 23, pa tients
were ob served for the in ci dent of non-fa tal car dio vas cu lar events. A de -
tailed anal y sis was per formed in groups with (CVD group) and with out
(no CVD group) pre-ex ist ing car dio vas cu lar dis eases.

Re sults. Nei ther biomarkers nor heart ul tra sound mea sures dif -
fered sig nif i cantly in pa tients with and with out new car dio vas cu lar
events in the CVD group. In the no CVD group univariate Cox re gres sion 
anal y sis showed that the rel a tive risk of novel car dio vas cu lar event was
5.5 higher in pa tients with a FGF 23 level lower than 41 ng/L (p=0.008,
95% CI 1.6–19.7) and 5.9 higher in pa tients with a MGP level lower than
1.64 ng/mL (p=0.006, 95% CI 1.7–21).

Con clu sions. We re port a novel as so ci a tion of low FGF 23 and
MGP lev els and the in ci dent of car dio vas cu lar events in HD pa tients
with out pre-ex ist ing car dio vas cu lar dis eases.
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INTRODUCTION

Pa tients on re nal re place ment ther -
apy are known to have in creased to tal
and car dio vas cu lar mor tal ity [1–3].
Car dio vas cu lar mor tal ity in haemodi -
alysis (HD) pa tients is higher when
com pared to the gen eral pop u la tion
[4]. This in creased car dio vas cu lar risk
re sults from the in ter play of tra di -
tional (e.g. hy per ten sion, dyslipid ae -
mia, di a be tes) and non-tra di tional car -
dio vas cu lar risk fac tors. Cal ci fi ca tion
in the me dia layer of the ves sel wall is
spe cific for HD pa tients and is one of
the cen tral con tri bu tors to car dio vas -
cu lar dis ease and mor tal ity [5, 6]. Pre -
vi ously we con firmed that VC as sessed 
by sim ple ra dio log i cal method was an
in de pend ent pre dic tor of novel non-fa -
tal car dio vas cu lar events in HD pa -
tients [7]. VC is not con sid ered as a
pas sive but rather as an ac tively reg u -
lated pro cess de pend ent on cal ci fi ca -
tion promotors and in hib i tors. Clin i cal 
stud ies in di cate that fibroblast growth 
fac tor 23 (FGF 23) and Ma trix Gla pro -
tein (MGP) may play an im por tant
role in this pro cess [8–10].

We, there fore, ana lysed a co hort of
HD pa tients test ing the hy poth e sis
that not only VC but also FGF 23 and
MGP lev els may be im por tant in pre -
dict ing the in ci dent of car dio vas cu lar
events.

METHODS

This ob ser va tional pro spec tive sin gle-
 cen tre study in cluded prev a lent pa -
tients (n=75) on main te nance HD in
the di al y sis unit of Hos pi tal of Lith u a -
nian Uni ver sity of Health Sci ences
Kau nas Clin ics.

The study was ap proved by Kau -
nas Re gional Bio med i cal Re search
Eth ics Com mit tee (pro to col num ber
BE-2-9 on 2014-04-01). All pro ce dures
per formed in stud ies in volv ing hu man 
par tic i pants were in ac cor dance with
the eth i cal stan dards of the in sti tu -
tional and/or na tional re search com -
mit tee and with the 1964 Hel sinki dec -
la ra tion and its later amend ments or
comparable ethical standards.

In formed con sent was ob tained
from all in di vid ual par tic i pants in -
cluded in the study.

Demographical, clin i cal data, his -
tory of pre-ex ist ing car dio vas cu lar dis -
eases, data of heart ul tra sound were
col lected from med i cal re cords of each
pa tient. Mea sure ment of VC was
counted as a be gin ning of the fol low-
 up. Af ter mea sure ment of VC, HD pa -
tients were ob served for in ci dent non-

 fa tal car dio vas cu lar events (pri mary
end- point of the study). Pa tients were
fol lowed from the base line ex am i na -
tion un til the first oc cur rence of a car -
dio vas cu lar event or un til the end of
May 2017. Mean fol low up 979 days
(23–1560). The de tailed anal y sis was
per formed af ter di vid ing pa tients into
groups ac cord ing to the his tory of the
car dio vas cu lar dis eases. Pa tients with 
car dio vas cu lar dis ease di ag nosed be -
fore the study start were as signed to
the car dio vas cu lar dis ease (CVD)
group (29 pa tients). The no CVD group 
con sisted of pa tients with out any
known CVD be fore the study start
(46 pa tients).

Car dio vas cu lar events in cluded
cor o nary, cerebrovascular and pe riph -
eral vas cu lar mor bid ity as it is de -
scribed pre vi ously [7]. If any of these
con di tions have been found, the pa -
tient was con sid ered as hav ing car dio -
vas cu lar disease.

Pa tients with self-re ported or phy -
si cian-re ported di a be tes mellitus or
cur rently us ing hypoglycaemic med i -
ca tion were cate gor ised as di a betic.
The pa tient was de ter mined as hy per -
ten sive if the phy si cian re ported hy -
per ten sion and/or antihypertensive
med i cine was pre scribed. HD du ra -
tion, as well as age, were eval u ated on
the day of sim ple vas cu lar cal ci fi ca tion 
score (SVCS) assessment.

SVCS was eval u ated in all pa tients 
as it is de scribed by Adragao et al. [11]
with SVCS ³ 3 con sid ered as a cut-off
value.

Blood sam ples for the mea sure -
ment of biomarkers were col lected at
the same month as SVCS was eval u -
ated. The whole blood was col lected
into plane tubes and was al lowed to
clot by leav ing it at room tem per a ture
for 20 min utes. Se rum was sep a rated
by centrifugation at 2500×g for
15 min utes. All se rum sam ples were
stored at -80°C un til anal y sis. Hu man
FGF 23 ELISA Kit (Sunlong Biotech,
Zhejiang China) was used for anal y sis

of FGF 23. Hu man MGP ELISA Kit
(Sunlong Biotech, Zhejiang China)
was used for anal y sis of MGP. For the
de tailed anal y sis pa tients were strat i -
fied ac cord ing to FGF 23 and MGP me -
dian lev els (£41 vs >41 ng/L and
£1.64 vs >1.64 ng/mL re spec tively).

Statistical analysis

Vari ables were ex pressed as fre quen -
cies and per cent ages for dis crete fac -
tors. For con tin u ous fac tors mean val -
ues ± stan dard de vi a tion and me dian
with interquartile range were used
where ap pro pri ate. A sta tis ti cal com -
par i son was per formed us ing the two-
 tailed chi-square test for cat e gor i cal
vari ables, two-tailed Stu dent’s T-test
or Mann-Whit ney test for con tin u ous
vari ables. Kaplan–Meier and Cox’s re -
gres sion were used to eval u ate time to
an in ci dent car dio vas cu lar event. For
all com par i sons a p value < 0.05 was
con sid ered sta tis ti cally sig nif i cant.
Sta tis ti cal anal y sis was per formed us -
ing SPSS 24 soft ware pack age.

RESULTS

Re sults of 75 pa tients were ana lysed:
40 (53%) men and 35 (47%) woman.
The mean age of pa tients was
60±15.8 year, the me dian of HD vin -
tage was 19.5 month (1–82). 15 (20%)
pa tients were di a betic, 69 (82%) had
hy per ten sion. Clin i cally rel e vant VC
with SVCS ³3 was di ag nosed in
44 (59%) pa tients. On the heart ul tra -
sound the mean myo car dial mass in -
dex (MMI) was 122.6±30.6 gm/m2,
mean ejec tion frac tion 51.2±7.6;
in 61 (81%) pa tients ejec tion frac tion
was higher than 50%. Me dian level
of FGF 23 was 41.01 ng/L
(0.96–199.79 ng/L), me dian level
of MGP was 1.64 ng/mL
(0.41–6.36 ng/mL).

Dur ing the fol low-up pe riod new
CV events were di ag nosed in 22 pa -
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Ta ble 1. Fac tors as so ci ated with in ci dent car dio vas cu lar events in haemodialysis 
pa tients with no pre-ex ist ing car dio vas cu lar events

In ci dent car dio vas cu lar 
event group (n=15)

No car dio vas cu lar
event group (n=31)

p

Age (years) 63.4±15.6 55.9±15.8 N.S.

FGF 23 ng/L 20.2 [0.96–60] 53.87 [1–199] 0.004

FGF 23 >41 ng/L 3 (20%) 22 (71%) 0.001

MGP ng/mL 1.32 [0.65–2.58] 1.88 [0.51–5.96] 0.002

MGP >1.6 ng/mL 3 (20%) 22 (71%) 0.001

MMI gm/m2 137 [97–216] 104 [28–183] 0.004

SVCS 4.8±2.6 2.58±2.6 0.011

Re sults in mean val ues±SD and me dian [IQR], were ap pro pri ate, or n (%); SVCS – sim ple
vas cu lar cal ci fi ca tion score; N.S. – not sig nif i cant.
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tients (29%). No re la tion be tween
FGF 23, MGP lev els and new car dio -
vas cu lar events was found in the
whole study pop u la tion. How ever, bio -
markers be came im por tant when pa -
tients were di vided into groups ac cord -
ing to the his tory of CVD (CVD group
vs no CVD group). For de tailed in ves -
ti ga tion these groups were ana lysed
sep a rately. No dif fer ences be tween

these groups were found in age, di al y -
sis vin tage, lab o ra tory test re sults,
FGF 23, MGP lev els and MMI. The
ejec tion frac tion was higher in the no
CVD group (53±6%) as compared to
the CVD group (48.6±9%), p=0.03.

Dur ing the fol low-up 7 (24%) and
15 (32%) new CV events were di ag -
nosed in the CVD group and the no
CVD group ac cord ingly, p=0.4.

Af ter wards, groups were ana lysed 
sep a rately and we found that nei ther
biomarkers nor ul tra sound mea sures
dif fered sig nif i cantly be tween pa -
tients with and with out new CV
events in CVD group. Fac tors as so ci -
ated with new car dio vas cu lar events
in the no CVD group pre sented in Ta -
ble 1.

In the group of pa tients with out
pre- ex ist ing CVD, univariate Cox re -
gres sion anal y sis re vealed that rel a -
tive risk of in ci dent car dio vas cu lar
event was 5.5 higher in pa tients with
FGF 23 lev els lower than 41 ng/L
(p=0.008, 95% CI 1.6–19.7) (Fig. 1) and 
5.9 higher in pa tients with MGP lev els 
lower than 1.64 ng/mL (p=0.006,
95% CI 1.7–21) (Fig. 2). No sig nif i cant
dif fer ences were ob served com par ing
lab o ra tory tests (hae mo glo bin, al bu -
min, C re ac tive pro tein, to tal cal cium,
phos phate, to tal cho les terol), di al y sis
vin tage, ejec tion frac tion be tween the
sub groups with and with out new CV
events in the no CVD group of pa -
tients.

Fac tors im por tant for the risk of
in ci dent car dio vas cu lar events in the
no CVD group in univariate anal y sis
were in cluded in multivariate Cox re -
gres sion anal y sis. Be cause of a strong
cor re la tion be tween FGF 23 and MGP
lev els (Spearman’s co ef fi cient 0.73,
p<0.001) (Fig. 3) these two fac tors
could not be in cluded in the same
model and were ana lysed sep a rately
(Ta ble 2 and 3). As it is dem on strated
in Ta bles 2 and 3, the sig nif i cance of
MGP and FGF 23 was not sup pressed
by SVCS and MMI so they could be
con sid ered as in de pend ent fac tors as -
so ci ated with novel CV event in HD
pa tients with no pre-ex ist ing CVD.

DISCUSSION

In the cur rent study, we, for the first
time, re ported an as so ci a tion be tween
low FGF 23 and MGP lev els and the
oc cur rence of new car dio vas cu lar
events in main te nance HD pa tients
with out pre-ex ist ing car dio vas cu lar
dis eases.

Dur ing the past de cade, re ports of
clin i cal stud ies have de scribed the as -
so ci a tion be tween FGF 23 and car dio -
vas cu lar risk, left ven tric u lar hy per -
tro phy (LVH) and VC [10, 12, 13]. Im -
paired cal cium-phos phate me tab o lism 
was shown to be as so ci ated with
chronic heart failure [14].

In di al y sis pa tients, higher FGF 23 
lev els have been linked to in creased
mor tal ity rates and VC [15]. In two co -
hort stud ies in ci dent [16] and prev a -
lent [5] haemodialysis pa tients with
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Fig. 1. In ci dent car dio vas cu lar events in haemodialysis pa tients with no pre- ex -
ist ing car dio vas cu lar dis eases in groups of pa tients with FGF 23 £41 ng/L vs.
>41 ng/L

Fig. 2. In ci dent car dio vas cu lar events in haemodialysis pa tients with no pre-ex -
ist ing car dio vas cu lar dis eases in groups of pa tients with MGP £1.64 ng/mL vs.
>1.64 ng/mL



high est FGF 23 se rum lev els had the
high est mor tal ity dur ing fol low-up
even af ter ad just ment for se rum phos -
phate lev els.

The pri mary end point in most of
the stud ies eval u at ing the im pact of
FGF 23 lev els on out comes of haemo -
dia lysis pa tients was mor tal ity. There
have been a num ber of stud ies ana lys -
ing as so ci a tions be tween FGF 23 lev -
els and car dio vas cu lar risk, but most
of them eval u ated pa tients with CKD
and peritoneal di al y sis pa tients, but
not pa tients on main te nance haemo -
dia lysis.

In pa tients with chronic kid ney
dis ease, higher plasma FGF 23 con -

cen tra tions were strongly as so ci ated
with all-cause mor tal ity, car dio vas cu -
lar events and pro gres sion to di al y sis,
in de pend ent of es tab lished risk fac -
tors such as age, hy per ten sion, di a be -
tes, smok ing, kid ney func tion and ab -
nor mal i ties of min eral me tab o lism
[17]. The Heart and Soul Study also
con firmed that in pa tients with sta ble
cor o nary ar tery dis ease and im paired
kid ney func tion, higher FGF 23 lev els
and lower ucMGP lev els are as so ci -
ated with mor tal ity and car dio vas cu -
lar events in de pend ently of tra di -
tional risk fac tors, kid ney func tion,
and C-re ac tive pro tein lev els [18].
Bech and co- au thors found that

FGF 23 it self, but not its re nal tis sue
re sis tance as re flected by FePi, is an
im por tant risk fac tor for clin i cal
events such as death, re nal fail ure
and car dio vas cu lar events in sub jects
with CKD stage 3–4 [19]. A sin gle cen -
tre ret ro spec tive study on peritoneal
di al y sis pa tients per formed by Kim
and co-au thors re vealed that af ter ad -
just ment for age, DM, pre-ex ist ing
cor o nary ar tery dis ease, cerebrovas -
cular dis ease, con ges tive heart fail ure
and left ven tric u lar mass in dex the
higher FGF 23 group ex hib ited sig nif i -
cantly higher risk of car dio vas cu lar
events [20].

How ever, all these stud ies were
per formed on pre-di al y sis pa tients,
with dif fer ent stages of CKD or
peritoneal di al y sis pa tients, but not
pa tients on main te nance haemodialy -
sis. In our study we did not find the as -
so ci a tions of higher FGF 23 lev els and
new car dio vas cu lar events in haemo -
dialysis pa tients in agree ment with
the study by Nakano and al., which re -
vealed that in tact FGF 23 lev els in
pre- di al y sis CKD pa tients pre dicted
in ci dent car dio vas cu lar events re quir -
ing hos pi tal iza tion be fore start ing di -
al y sis, but not dur ing the en tire fol -
low-up pe riod, in clud ing post di al y sis
ini ti a tion pe riod [21]. We found that
lower FGF 23 lev els were as so ci ated
with new car dio vas cu lar events in pa -
tients with out pre-ex ist ing car dio vas -
cu lar dis eases which sup ports the data 
pub lished by Moldovan and co-au thors 
who re ported an as so ci a tion be tween
low cir cu lat ing FGF 23 and the pres -
ence of car dio vas cu lar dis eases in
chronic HD pa tients. In their study,
the pa tients with CVD were older and
had more ex tended VC. They were sig -
nif i cantly more af fected by pro tein
mal nu tri tion and anae mia. Ad vanced
age and low al bu min were re cog nised
as ad di tional risk fac tors for CVD [22]. 
We could not con firm the in flu ence of
mal nu tri tion on oc cur rence of new car -
dio vas cu lar events, but we found that
SVSC ³3 was as so ci ated with a higher
rel a tive risk of novel non-fa tal car dio -
vas cu lar events in haemodialysis pa -
tients as it was pub lished pre vi ously
[7].

LVH is an im por tant fac tor for
CVD in in di vid u als with CKD. El e -
vated lev els of FGF 23 have been
linked to greater risks of LVH and
mor tal ity in pa tients with CKD. A
study per formed by Faulc and co-au -
thors in an an i mal model with es tab -
lished CKD proved a Klotho-in de -
pend ent causal role for FGF 23 in the
pathogenesis of LVH and sug gested
that chron i cally el e vated FGF 23 lev -
els con trib utes di rectly to high rates of 
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Fig. 3. Cor re la tion be tween FGF 23 and MGP in haemodialysis pa tients

Ta ble 2. Fac tors, as so ci ated with in ci dent car dio vas cu lar events in haemodialy -
sis pa tients with no pre-ex ist ing car dio vas cu lar dis eases (Cox re gres sion for
FGF 23)

Fac tors Rel a tive risk p 95% CI for rel a tive risk

FGF 23 £41 ng/L 11.7 0.001 2.9–48.2

SVCS 1.3 0.01 1.1–1.7

MMI 1.05 <0.001 1.02–1.07

FGF 23 – fibroblast growth fac tor-23; SVCS – sim ple vas cu lar cal ci fi ca tion score; MMI –
myo car dial mass index.

Ta ble 3. Fac tors, as so ci ated with in ci dent car dio vas cu lar events in haemodialy -
sis pa tients with no pre-ex ist ing car dio vas cu lar dis eases (Cox re gres sion for
MGP)

Fac tors Rel a tive risk p 95% CI for rel a tive risk

MGP £1.64 ng/mL 3.9 0.04 1.1–14.7

SVCS 1.3 0.02 1.04–1.6

MMI 1.03 0.004 1.01–1.05

MGP – ma trix Gla pro tein; SVCS – sim ple vas cu lar cal ci fi ca tion score; MMI – myo car dial
mass index.

Fibroblast Growth Factor-23, Matrix Gla Protein and the Incident of Cardiovascular Events
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LVH and mor tal ity in in di vid u als
with CKD [12]. Leifheit-Nes tler per -
formed a re cently pub lished study on
myo car dial au topsy sam ples of the left 
ven tri cle of HD and trans planted pa -
tients. They re vealed that en hanced
myo car dial ex pres sion of FGF 23 to -
gether with Klotho de fi ciency strongly 
cor re lates with the pres ence of LVH.
Car diac FGF 23 lev els as so ci ate with
time- av er aged se rum phos phate lev -
els, up-reg u la tion of FGF 23 re cep tor
4(FGFR4) and ac ti va tion of the
calcineurin-NFAT sig nal ling path -
way, an es tab lished me di a tor of car -
diac re mod el ling and LVH. These al -
ter ations are spe cific for HD pa tients
and not ob served in kid ney trans plant 
pa tients [23]. In a study of chronic HD 
pa tients per formed by Hsu and co-au -
thors, FGF 23 was in de pend ently as -
so ci ated with LVH but was not a pre -
dic tor for a short-term prog no sis on
2-year fol low-up for mor tal ity [24]. In
con trast, our study found that MMI
was an im por tant pre dict ing fac tor for 
new car dio vas cu lar events in pa tients
with out pre-ex ist ing CVD, but was
not as so ci ated with higher FGF 23
lev els.

In creas ing ev i dence sug gests that
VC is one of the most im por tant fac -
tors for out comes of HD pa tients. VC is 

ac tively reg u lated pro cess. One of the
piv otal cal ci fi ca tion in hib i tors is now
con sid ered MGP which is pro duced by
vas cu lar smooth mus cle cells and acts
lo cally on the vas cu lar wall [25]. MGP
is a pow er ful vas cu lar wall-based in -
hib i tor of VC that re quires vi ta min K-
 de pend ent post-translational mod i fi -
ca tion to be fully ac tive. HD pa tients
ex hibit re duced vi ta min K in take [26]
and urae mia in ter feres with vi ta min
K re cy cling [27]. Lev els of dephospho -
ry lated uncarboxylated MGP (dp-uc-
 MGP), the in ac tive form of MGP,
increase with chronic kidney disease
stage [28].

Stud ies dem on strated an in verse
as so ci a tion be tween to tal uncarbo -
xylated MGP and VC in HD pa tients
[8, 9]. Lower lev els of cir cu lat ing
dp-cMGP may serve as a pre dic tor of
mor tal ity in di al y sis patients [29].

As most of the stud ies pri mar ily fo -
cused on the im pact of MGP on VC in
haemodialysis pa tients, there is no
data about pos si ble di rect as so ci a tions 
with CVD as it is de scribed in study of
Dalmejier et al. This ex tended ep i de -
mi o log i cal study showed that higher
cir cu lat ing desphospho- uncarboxy la -
ted MGP (dp-ucMGP) lev els were sig -
nif i cantly as so ci ated with a higher
risk of CVD and heart fail ure. But cir -

cu lat ing desphospho-carboxylated
MGP and cir cu lat ing to tal- uncarbo xy -
lated MGP lev els were not as so ci ated
with the risk in type 2 di a betic pa -
tients sug gest ing that poor vi ta min K
sta tus, that is im por tant in ac ti va tion
of MGP, is as so ci ated with in creased
car dio vas cu lar risk [30]. It is known
that com pared to healthy in di vid u als,
haemodialysis pa tients have a poor
over all vi ta min K sta tus [26], but vi ta -
min K de fi ciency is thought to be a
mod i fi able car dio vas cu lar risk fac tor
[31]. We had no pos si bil ity to eval u ate
vi ta min K sta tus and dif fer ent forms
of MGP more pre cisely, which, in our
opin ion, is the most sig nif i cant lim i ta -
tion of the study. Rel a tively small
num ber of  patients, as well as
observational and cross-sectional
nature of the study, limited the
analysis as well.

CON CLU SION

In con clu sion, we re port a novel as so ci -
a tion of low FGF 23 and MGP lev els
and in ci dent car dio vas cu lar events in
haemodialysis pa tients with out pre-
 ex ist ing car dio vas cu lar dis eases. u
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Santrauka

FIBROBLASTØ AUGIMO FAKTORIAUS 23, MATRIKSO GLA BALTYMO IR NAUJAI 
ATSIRADUSIØ ÐIRDIES IR KRAUJAGYSLIØ LIGØ SÀSAJOS DIALIZUOJAMIEMS
LIGONIAMS, ANKSÈIAU NESIRGUSIEMS ÐIOMIS LIGOMIS: VIENO CENTRO
KOHORTINIS TYRIMAS

Vaida Petrauskienë, Rûta Vaièiûnienë, Eglë Jonaitienë, Erika Skrodenienë,
Inga Arûnë Bumblytë

Ávadas. Ga lu ti nës sta di jos inks tø ne pa -
kan ka mu mu ser gan tiems li go niams, gy -
do miems pa kai ti ne inks tø te ra pi ja, ðir -
dies ir krau ja gys liø li gø bei ben dro mir -
tin gu mo ri zi ka yra daug di des në, pa ly -
gin ti su ben dra po pu lia ci ja. Anks tes niuo -
se dar buo se nu sta të me, kad krau ja gys liø 
kal kë ji mas yra vie nas svar biau siø ri zi -
kos veiks niø, le mian èiø di des næ ðir dies ir 
krau ja gys liø li gø ri zi kà dia li zuo ja miems
li go niams. Li te ra tû ros duo me ni mis, fib -
rob las tø au gi mo fak to rius 23 (FGF 23) ir
mat rik so Gla bal ty mas (MGP) ga li bû ti
svar bûs tiek krau ja gys liø kal kë ji mui,
tiek il ga lai këms dia li zuo ja mø li go niø

baig tims. Ga li mos sà sa jos tarp mi në tø bio -
þy me nø bei ðir dies ir krau ja gys liø li gø jau
bu vo nag ri në tos, ta èiau dia li zë mis gy do mi
li go niai á ty ri mus ne bu vo átrauk ti.

Darbo tikslas. Áver tin ti ga li mas sà sa -
jas tarp bio þy me nø (FGF 23, MGP) ir nau -
jai at si ra du siø ðir dies ir krau ja gys liø li gø
dia li zuo ja miems pa cien tams.

Tiriamieji ir metodai. Pro gra mi në -
mis dia li zë mis gy do mi 75 pa cien tai bu vo
ste bë ti at lie kant per spek ty vø já vie no cen -
tro ty ri mà. Áver ti nus krau ja gys liø kal kë ji -
mà rent ge no me to du, su rin kus kli ni ki nius
ir la bo ra to ri nius duo me nis, ið ty rus FGF 23
ir MGP kie kius krau jy je, li go niai bu vo ste -

bë ti ir jiems re gist ruo tos ðir dies ir krau -
ja gys liø li gos. De ta liai ana li zei vi si li go -
niai bu vo su skirs ty ti á dvi gru pes: li go niø, 
ku riems ðir dies ir krau ja gys liø li gos jau
bu vo nu sta ty tos anks èiau, ir li go niø, ku -
riems ðios li gos iki ty ri mo ne bu vo diag no -
zuo tos.

Rezultatai. Nei bio þy me nø kie kis
krau jy je, nei ðir dies echos ko pi jos re zul ta -
tai ne si sky rë ly gi nant li go nius, ku riems
ið anam ne zës bu vo þi no mos ðir dies ir
krau ja gys liø li gos, su li go niais, ku riems
to kiø li gø ne bu vo. At ski rai ana li zuo da mi
gru pæ li go niø, ku rie, anam ne zës duo me -
ni mis, ne sir go ðir dies ir krau ja gys liø li -
go mis, nu sta të me, kad san ty ki në ðiø li gø
at si ra di mo ri zi ka bu vo 5,5 kar to di des në,
jei FGF 23 ly gis bu vo þe mes nis nei 41 ng/l 
(p=0,008; 95 % PI 1,6–19,7), ir 5,9 kar to
di des në, jei MGP bu vo þe mes nis nei
1,64 ng/ml (p=0,006; 95 % PI 1,7–21).

Iðvados. Ma þas FGF 23 ir MGP kie -
kis dia li zuo ja mø li go niø krau jy je bu vo
su si jæs su di des ne ri zi ka su sirg ti ðir dies
ir krau ja gys liø li go mis.

Reikðminiai þodþiai: dia li zë, bio þy me -
nys, ðir dies ir krau ja gys liø li gos.
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