
IN TRO DUC TION

Dis tur ban ce of cal ci um and phosp ha te ion me ta bo lism
and se con dary hyper pa rathyro i dism re pre sent a fre qu ent
com pli ca tion in pa ti ents with ter mi nal chro nic re nal fa i lu re 
[1]. Re nal osteodystrophy­ROD ­ de ve lops as a se qu el of
se con dary hyper pa rathyro i dism. Re nal osteodystro phy
con sists of va ri o us bo ne tis sue di se a ses, in clu ding high tur -
no ver of bo ne tis sue dis tur ban ces (HTBDs) in mo de ra te
se con dary hyper pa rathyro i dism (oste i tis fi bro sa), and low
tur no ver of bo ne tis sue dis tur ban ces (LTBDs), such as
oste o ma la cia and adyna mic bo ne di se a se (ABD). HTBDs
are cha rac te ri zed with in cre a sed de cay of bo ne tis sue, and
LTBDs are cha rac te ri zed by re du ced ca pa city of ge ne ra -
ting and mi ne ra li za tion of bo ne ma trix. in cre a sed se rum
iPTH con cen tra tion (iPTH > 200 pg/mL) and in cre a sed

con cen tra tion of bo ne al ka li ne phosp ha ta se (bAP > 20
ng/mL) po int to osteodystrophy of high bo ne tur no ver
[2]. Low bo ne al ka li ne phosp ha ta se le vels-bAP < 27 U/L, 
low oste o cal ci n le vels ≤ 14 µg/L, and low iPTH con cen tra -
tion (iPTH < 150 pg/mL) are good in di ca tors of adyna -
mic bo ne di se a se [2­4].

Se rum alu mi num de ter mi na tion, de fer o xa mi ne test and se -
rum iPTH de ter mi na tion are used to pro ve alu mi num bo ne 
di se a se. De fer o xa mi ne test sho uld be per for med in stan dard 
fas hion in pa ti ents with se rum alu mi num con cen tra ti ons >
30–60 µg/L in two suc ces si ve me a su re ments. If se rum alu -
mi num con cen tra tion in cre a se is ∆SAl > 50 µg/L, then de ter -
mi na tion of iPTH con cen tra tion is re qu i red. The gre a test
risk of de ve lo ping alu mi num bo ne di se a se is fo und in pa ti -
ents with iPTH < 150 pg/mL [2, 3]. 
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SA ŽE TAK
Se kun dar ni hi per pa ra ti ro i di zam je èe sta kom pli ka ci ja kod bo le sni ka
na he mo di ja li zi i udru žen je sa raz vo jem kar di o va sku lar nih kom pli ka ci -
ja. Rad je imao za cilj da is pi ta uti caj pa rat hor mo na na raz voj ure mij ske
kar di o mi o pa ti je kod bo le sni ka na he mo di ja li zi. U ra du je is pi ta no 48 bo -
le sni ka ko ji se le èe re dov nim he mo di ja li za ma. U za vi sno sti od kon cen -
tra ci je iPTH u se ru mu bo le sni ci su po de lje ni u tri gru pe. Pr vu gru pu, s
kon cen tra ci jom iPTH u se ru mu < 200 pg/mL, èi ni lo je 16 bo le sni ka (M: 
Ž 11:5), pro seè ne sta ro sti 56,88 ± 8,35 go di na, s pro seè nom du ži nom
di ja li zi ra nja 3,45 ± 2,86 go di na, i pro seè nim Kt/V in dek som 1,02 ± 0,26
i URR in dek som 62,84 ± 8,41%. Dru gu gru pu, s kon cen tra ci jom iPTH u
se ru mu od 200–600 pg/mL, èi ni lo je 16 bo le sni ka (M:Ž 8:8), pro seè ne
sta ro sti 52,63 ± 9,95 go di na, s pro seè nom du ži nom di ja li zi ra nja 4,73 ±
4,01 go di na, i pro seè nim Kt/V in dek som 1,00 ± 0,24 i URR in dek som
62,20 ± 8,95%. Tre æu gru pu, s kon cen tra ci jom iPTH > 600 pg/mL, èi ni -
lo je 16 bo le sni ka (M:Ž 9:7), pro seè ne sta ro sti 45,50 ± 11,12 go di na, s
pro seè nom du ži nom di ja li zi ra nja 6,73 ± 3,64 go di na, i pro seè nim Kt/V
in dek som 0,99 ± 0,14 i URR in de skom 62,53 ± 5,37%. Kao pa ra me tri za
pro ce nu uti ca ja pa rat hor mo na na raz voj ure mij ske kar di o mi o pa ti je is pi -
ti va ni su: kon cen tra ci ja al bu mi na u se ru mu, he mo glo bin, he ma to krit,
kon cen tra ci ja ho le ste ro la i tri gli ce ri da u se ru mu, sred nji ar te rij ski krv ni
pri ti sak-SAP, in deks ma se le ve ko mo re-LVMi, in deks end di ja stol nog
vo lu me na le ve ko mo re-iEDVLK, frak ci o no skra æe nje-FSLK i ejek ci o na
frak ci ja le ve ko mo re-EFLK. Za sta ti stiè ku ana li zu do bi je nih po da ta ka
ko ri šæe ni su Stu dent-ov T test, i Mann-Whit ni-jev U test. Iz me ðu is pi ti va -
nih gru pa bo le sni ka ne ma sta ti stiè ki zna èaj ne raz li ke u vred no sti ma
albu mi na, he mo glo bi na, he ma to kri ta, ho le ste ro la, tri gli ce ri da, SAP,
iEDVLK, FSLK i EFLK. Bo le sni ci sa kon cen tra ci jom iPTH u se ru mu >
600 pg/mL ima ju sta ti stiè ki zna èaj no (p < 0,05) ve æi LVMi u od no su na
gru pu bo le sni ka sa iPTH < 200 pg/mL.

Kljuè ne re èi: he mo di ja li za, se kun dar ni hi per pa ra ti ro i di zam, ure mij ska
kar di o mi o pa ti ja 

AB STRACT
Se c on d ary hyper pa rathyro i dism is a fre qu ent com pli ca tion in pa ti ents
on he mo dialysis, and it is as so ci a ted with car di o va s cu lar com pli ca -
tions. The study was de sig ned to in ve s ti ga te the im pact of pa rat hor mo -
ne on de ve l op ment of ur e mic car di omyopathy in pa ti ents on he mo -
dialysis. Forty-eight pa ti ents tre a ted with re g u lar he modialyses we re
in ve s ti ga ted. Ac cor d ing to se rum iPTH con cen tra tion, the pa ti ents we -
re di vi ded in to three gro ups. The first gro up, with iPTH le v els < 200
pg/mL, in clu ded 16 pa ti ents (M:F 11:5), with mean age 56.88 ± 8.35
years, mean dial y sis du ra tion 3.45 ± 2.86 years, mean Kt/V 1.02 ± 0.26,
and mean URR 62.84 ± 8.41%. The se c ond gro up, with iPTH 200–600
pg/mL, con si sted of 16 pa ti ents (M: F 8:8), with mean age 52.63 ± 9.95
years, mean dial y sis du ra tion 4.73 ± 4.01 years, mean Kt/V 1.00 ± 0.24,
and URR 62.20 ± 8.95%. The third gro up in clu ded 16 pa ti ents (M: F 9:7)
with iPTH le v els > 600 pg/mL, mean age 45.50 ± 11.12 years, mean dial -
y sis du ra tion 6.73 ± 3.64 years, mean Kt/V 0.99 ± 0.14, and URR 62.53 ±
5.37%. The pa ra m e ters in ve s ti ga ted to eva l u a te the in flu en ce of pa rat -
hor mo ne on de ve l op ment of ur e mic car di omyopathy we re fol lo w ing:
se rum con cen tra ti ons of al bu min, he mo glo bin, he ma toc ri t, cho le s te rol
and triglyce ri des se rum con cen tra ti ons, mean ar te rial blood pres su re,
left ven tri c u lar mass in dex, end-di a sto lic vo l u me in dex, left ven tri c u lar
frac ti o nal shor t e n ing, left ven tri c u lar ejec tion frac tion. Sta ti s ti cal anal y -
sis of the re sults was per for med with Stu dent’s t-test and Mann- Whit -
ney’s U test. The pa ti ents with iPTH > 600 pg/mL sho wed sig ni f i cantly
hig her left ven tri c u lar mass in dex va l u es (p < 0,05), com pa red to the
gro up of pa ti ents with iPTH < 200 pg/mL. 

Key words: he mo dialysis, se c on d ary hyper pa rathyro i dism, ur e mic car -
di omyopathy



Se con dary hyper pa rathyro i dism, hypo cal c e mia, hyperp -
hosp ha te mia, in cre a sed so lu bi lity pro duct and in cre a sed
iPTH con cen tra tion all con tri bu te to de ve lop ment of car -
di omyopathy in pa ti ents on he mo dialysis. 

Ur e mic car di omyopathy is a pri mary di se a se of car di ac
mu scle, de fi ned by hyper trophy of left ven tric le walls,
with or wit ho ut con co mi tant en lar ge ment of its in ter nal
di men si ons [5, 6].

Ec ho car di o grap hic exa mi na ti on is used to eva lu a te struc -
tu re and fun ction of left ven tric le in he mo dialysis pa ti ents 
[6]. M-mo de ec ho car di o graphy is used to eva lu a te left
ven tric le hyper trophy and left ven tric le systo lic fun ction.
Ba sed on left ven tric le di men si ons it is pos si ble to eva lu -
ate systo lic fun ction, left ven tri cu lar mass and left ven tri -
cu lar vo lu me [6­8]. Left ven tri cu lar di sor der in he mo -
dialysis pa ti ents can ma ni fest as systo lic dysfun ction,
con cen tric left ven tri cu lar hyper trophy, ec cen tric left ven -
tri cu lar hyper trophy, or left ven tri cu lar di la ta tion. Systo -
lic fun ction di sor der is de fi ned as left ven tri cu lar frac ti o -
nal shor te ning FS ≤ 25%, con cen tric hyper trophy as left
ven tri cu lar mass in dex LVMi > 131 g/m2 in men and >
100 g/m2 in wo men both with nor mal frac ti o nal shor te -
ning and re la ti ve left ven tri cu lar wall thic kness – RWT >
45%, ec cen tric hyper trophy is de fi ned as left ven tri cu lar
mass in dex LVMi > 131 g/m2 in men and > 100 g/m2
in wo men, with nor mal frac ti o nal shor te ning and re la ti ve 
left ven tri cu lar wall thic kness – RWT ≤ 45%; left ven tri cu -
lar di la ta tion is de fi ned as vo lu me of LV > 90 mL/m2

with nor mal systo lic fun ction and nor mal left ven tri cu lar
mass in dex [6–8].

AIM

The study in ten ded to in ve sti ga te in flu en ce of pa rat hor -
mo ne on de ve lop ment of ur e mic car di omyopathy (left
ven tri cu lar hyper trophy, left ven tri cu lar di la ta tion) in pa -
ti ents on he mo dialysis.

MET HOD

The study in clu ded 48 pa ti ents of the He mo dialysis De -
part ment, Cli nic of Uro logy and Nep hro logy, CC „Kra -
gu je vac“, Kra gu je vac, in com pli an ce with Hel sin ki Dec la -
ra tion on Me di cal Re se arch and with ob ta i ned in for med
con sent of the pa ti ents.

The study en com pas sed pa ti ents on chro nic pro gram of
stan dard bi car bo na te he mo dialysis (> 6 months) 3 ti mes
a we ek for fo ur ho urs, dialyzed on polysul fo nic mem bra -
ne, with blood flow of 200–250 mL/min and dialysa te
flow of 500–550 mL/min, with ap pli ca tion of stan dard
in ter mit tent he pa ri ni za tion, with va ri o us pri mary re nal di -
se a ses (chro nic glo me ru lo nep hri tis, hyper ten si ve nep hro -
pathy, ob struc ti ve nep hro pathy, chro nic pyelo nep hri tis,
polycystic re nal di se a se). Cal ci um con cen tra tion in he mo -
dialysis so lu tion was 1.75 mmol/L.

Ba sic ob ser ved cha rac te ri stics are fol lo wing: du ra tion of
pa ti ent’s dialysis, dialysis ade qu acy pa ra me ters – Kt/V in -
dex, URR in dex, se rum al bu min con cen tra tion, he mo glo -
bin and he ma toc rit con cen tra ti ons, se rum to tal cho le ste -
rol and triglyce ri de, systo lic, di a sto lic and mean ar te rial
blood pres su re, se rum in tact pa rat hor mo ne con cen tra -

tion, se rum cal ci um and phosp ha te con cen tra ti ons,
al ka li ne phosp ha ta se con cen tra tion, so lu bi lity pro duct,
left ven tri cu lar mass in dex, left ven tri cu lar end-di a sto lic
vo lu me in dex, left ven tri cu lar frac ti o nal shor te ning, and
left ven tri cu lar ejec tion frac tion. 

Ac cor ding to se rum iPTH con cen tra ti ons, the pa ti ents
we re di vi ded in three gro ups: gro up I – pa ti ents with
iPTH < 200 pg/mL, gro up II – pa ti ents with iPTH
200–600 pg/mL, and gro up III – pa ti ents with iPTH >
600 pg/mL, ta ble 1.

Bi oc he mi cal blood analyses we re per for med in Cen tral
La bo ra tory of Cli ni cal-Ho spi tal Cen ter „Kra gu je vac“,
Kra gu je vac.

Urea va lu es we re ob ta i ned by pu rely enzyma tic met hod
(ure a se-glu ta ma te-dehydro ge na se). Nor mal va lu es are
3.5–7.5 mmol/l.

Se rum to tal cho le ste rol was de ter mi ned by enzyma tic
met hod (cho le ste rol este ra se­cho le ste rol oxyda se). Nor -
mal va lu es for to tal cho le ste rol are 3.37­6.48 mmol/L.

Se rum triglyce ri de con cen tra ti ons we re de ter mi ned by
enzyma tic-co lo ri me tric met hod. Nor mal triglyce ri de va -
lu es are 0.45–1.88 mmol/L.

Se rum al bu min con cen tra ti ons we re me a su red by bi u re -
tic met hod. Nor mal va lu es are 38­46 g/L.

Se rum iPTH de ter mi na ti ons we re per for med in „In -
ter-light“ Me di cal-Bi oc he mi cal La bo ra tory, Bel gra de.
Nor mal se rum iPTH con cen tra ti ons we re 10–65 pg/mL. 
In he mo dialysis pa ti ents up per nor mal li mit for iPTH is
200 pg/mL.

All in ve sti ga ted pa ti ents had the ir ec ho car di o grap hic exa -
mi na ti ons per for med on HI TAC HI EUB 555G mac hi -
ne with 2.5 MHz pro be. Due to al te ra ti ons in left ven tri -
cu lar end-di a sto lic di a me ter de pen ding on pa ti ent’s le vel
of hydra tion, ec ho car di o grap hic exa mi na ti ons we re per -
for med 15–20 ho urs fol lo wing in di vi dual dialysis.

Left ven tri cu lar frac ti o nal shor te ning (FS%), as an in di ca -
tor of systo lic fun ction, was cal cu la ted with fol lo wing for -
mu la:

Whe re EDDLK re pre sents end-di a sto lic di a me ter of left
ven tric le (mm), ESDLK stands for systo lic di a me ter of
left ven tric le (mm). Nor mal left ven tric le frac ti o nal shor -
te ning is 42 ± 8%.

Left ven tri cu lar hyper trophy was de ter mi ned by me a su re -
ment of left ven tri cu lar mass in dex­LVMi:

Whe re IVSd re pre sents in ter ven tri cu lar sep tum thic -
kness in di a sto le (mm), ZZLKd is po ste ri or wall thic -
kness in di a sto le (mm), TP re pre sents body sur fa ce area
(m2). Nor mal left ven tri cu lar mass in dex is ≤ 131 g/m2
in men and ≤ 100 g/m2 in wo men.

Left ven tric le vo lu me is cal cu la ted by the for mu la:
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whe re EDDLK re pre sents left ven tric le end-di a sto lic di a -
me ter (mm), and TP is body sur fa ce area (m2). Nor -
mally, left ven tric le end-di a sto lic di a me ter is ≤ 90 ml/m2.

Re la ti ve wall thic kness of left ven tric le – RWT is cal cu la -
ted by the for mu la:

RWT = [(2 x ZZLKd)/EDDLK] x 100%,

And ZZLKd is po ste ri or wall thic kness in di a sto le
(mm), and EDDLK re pre sents end-di a me ter of left ven -
tric le (mm).

He mo dialysis ade qu acy was esti ma ted ac cor ding to
Kt/V in dex cal cu la ted by the for mu la be low:

Kt/V = ln (Co1/Ct1)

Co1 is urea con cen tra tion be fo re he mo dialysis, and Ct1
is urea con cen tra tion af ter he mo dialysis. He mo dialysis is
ade qu a te if Kt/V in dex is ≥ 1,2.

Ex tent of urea re duc tion –URR, as a pa ra me ter of he mo -
dialysis ade qu acy, was cal cu la ted with the for mu la:

URR = (1-R) x 100 (%),

And R re pre sents the ra tio of pla sma urea af ter and be fo -
re he mo dialysis. He mo dialysis is ade qu a te if URR =
65–70%, and R = 0.30–0.35.

Sta ti sti cal analysis of the re sults was per for med with Stu -
dent’s t-test, Mann-Whit ney’s U test and χ2 tests. Sig ni fi -
can ce thres hold was set as pro ba bi lity of 0.05 and 0.01.

RE SULTS

The cross-sec ti o nal study, who se re sults are shown in the
ta bles be low, was per for med at the Cli nic of Uro logy and 
Nep hro logy, CHC „Kra gu je vac“, Kra gu je vac.

Pa ti ents with se rum iPTH > 600 pg/mL are sig ni fi cantly
(p < 0.01) of youn ger age com pa red to the gro up with
iPTH < 200 pg/mL. Al so, the pa ti ents with iPTH > 600
pg/mL sho wed sig ni fi cantly lon ger tre at ment with re gu -
lar he mo dialyses, ta ble 1.

The re we re no sig ni fi cant dif fe ren ces (p > 0.05) in pa ra -
me ters of he mo dialysis ade qu acy (Kt/V in dex and URR
in dex) among the stu died gro ups, ta ble 1.
Ta ble 1. Ba sic pa ti ent da ta

GE NE RAL

DATA

Gro ups – iPTH pg/mL

I (< 200) II (200–600) III (> 600)

Xsr± Sd Xsr ± Sd Xsr ± Sd

Num ber (N) 16 16 16

Sex (M: F) 11/5 8/8 9/7

Age (years) 56,88 ± 8,35*
52,63 ± 9,95 45,50 ±

11,12

HD length
(years)

3,45 ± 2,86 4,73 ± 4,01 6,73 ± 3,64*

Kt/V in dex 1,02 ± 0,26 1,00 ± 0,24 0,99 ± 0,14

URR (%) 62,84 ± 8,41 62,20 ± 8,95 62,53 ± 5,37

Sig ni f i can ce - p * P I, III < 0,01

The re we re no sig ni fi cant dif fe ren ces (p > 0.05) in se rum
al bu min, he mo glo bin, he ma toc rit, se rum cho le ste rol and 

se rum triglyce ri de va lu es and va lu es of mean ar te rial
blood pres su re among the stu died gro ups, ta ble 2.
Ta ble 2. Ba sic in ve s ti ga tion pa ra m e ters ac cor d ing to iPTH con cen tra tion

GE NE RAL

DATA

GRO UPS – iPTH pg/mL

I (< 200) II (200–600) III (> 600)

Xsr± Sd Xsr ± Sd Xsr ± Sd

Al bu men
(g/L)

35,69 ± 3,98 36,94 ± 2,26 38,31 ± 2,41

He mo glo bin 
(g/L)

91,50 ± 15, 39 90,50 ± 10,63 90,46 ± 16,18

He ma toc rit
(%)

27,44 ± 3,65 27,49 ± 3,02 27,22 ± 4,65

Cho le s te rol

(mmol/L)
4,04 ± 0,81 4,03 ± 0,72 4,10 ± 0,55

Tri glyc e r i -
des

(mmol/L)
1,49 ± 0,46 1,82 ± 0,56 1,85 ± 0,94

Sys to lic
pres su re
(mmHg)

125,63 ± 25,02 128,13 ± 16,82 136,88 ± 19,22

Di a sto lic
pres su re
(mmHg)

76,25 ± 13,10 78,75 ± 10,25 82,50 ± 10,00

aMAP
(mmHg)

92,71 ± 16,56 95,21 ± 11,15 100,36 ± 12,54

MAP – mean ar te rial blood pres su re

Pa ti ents with iPTH > 600 pg/mL sho wed sig ni fi cantly
(p < 0.01) lo wer se rum ioni zed cal ci um le vels, sig ni fi -
cantly (p < 0.05) lo wer va lu es of se rum to tal cal ci um, and 
highly sig ni fi cant (p < 0.01) gre a ter va lu es of se rum al ka li -
ne phosp ha ta se, ta ble 3.
Ta ble 3. Ba sic pa ra m e ters for eva l u a tion of cal ci um and phos p ha te ion me ta b o -
lism dis tur ban ce.

IN VE STI GA TED

PARAMETERS

Gro ups – iPTH pg/mL

I (< 200) II (200–600) III (> 600)

Xsr± Sd Xsr ± Sd Xsr ± Sd

iCa2+ (mmol/L) 1,23 ± 0,07 1,20 ± 0,09
1,11 ±
0,06*

tCa2+ (mmol/L) 2,41 ± 0,20 2,34 ± 0,24
2,26 ±
0,14**

PO4
3- (mmol/L) 1,50 ± 0,51 1,65 ± 0,45 1,79 ± 0,60

[Ca2+] x [PO4=
3-]

(mmol2/L2)
3,61 ± 1,27 3,82 ± 0,98 4,03 ± 1,31

Al ka li ne phosp ha -
ta se (IU/L)

114,38 ± 47,77
155,38 ±

76,49
181,00 ±

77,54*

Sig ni f i can ce - p * P I, III < 0,01, ** P I, III < 0,05

iCa2+ - se rum ion i zed cal ci um con cen tra tion, tCa2+ - se rum to tal cal ci um con cen -
tra tion, PO4

3- - se rum phos p ha te con cen tra tion, [Ca2+]x[PO4=
3-] - so l u bi l ity pro d -

uct

Pa ti ents with iPTH > 600 pg/mL had gre a ter va lu es of
mean so lu bi lity pro duct in com pa ri son to the gro up with
iPTH < 200 pg/mL., but that dif fe ren ce was not sta ti sti -
cally sig ni fi cant (p > 0.05), ta ble 3.
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The re we re no sig ni fi cant dif fe ren ces (p > 0.05) in va lu es
of left ven tri cu lar end-di a sto lic vo lu me in dex, left ven tri -
cu lar frac ti o nal shor te ning and left ven tri cu lar ejec tion
frac tion among the stu died gro ups, ta ble 4.
Ta ble 4. In flu en ce of pa rat hor mo ne on de ve l op ment of ura e mic car di -
omyopathy.

IN VE STI GA TED 

PARAMETERS

Gro up – iPTH pg/mL

I (< 200) II (200–600) III (> 600)

Xsr± Sd Xsr ± Sd Xsr ± Sd

LVMi (g/m2)
135,24 ±

31,85
148,62 ±

41,08
157,72 ±

30,22*

iEDVLK (mL/m2)
77,39 ±

23,02
85,69 ±

26,72
84,67 ±

30,07

FSLK(%)
31,21 ±

11,29
31,41 ± 6,99 30,00 ± 6,58

EFLK (%)
65,06 ±

15,17
66,79 ± 9,87 64,83 ± 9,82

Sig ni f i can ce - p * P I, III < 0,05

LVMi – left ven tri c u lar mass in dex, iEDV – end-di a sto lic vo l u me in dex of left ven tri -
c le, FS – left ven tri c u lar frac ti o nal shor t e n ing, EF – left ven tri c u lar ejec tion frac tion

Pa ti ents with iPTH > 600 pg/mL had sig ni fi cantly (p <
0.05) gre a ter va lu es of left ven tri cu lar mass in dex than
the pa ti ents with iPTH < 200 pg/mL, ta ble 4.

DI SCUS SION

Car di o va scu lar di se a ses are the most fre qu ent ca u se of
mor ta lity in pa ti ents with ter mi nal chro nic re nal fa i lu re
[9,10]. Main risk fac tors for de ve lop ment of car di o va scu -
lar di se a ses, su scep ti ble to al te ra ti ons, in pa ti ents with
renal di se a ses are hyper ten sion, hyperglyce mia, hyper li pi -
de mia, hyper ho mocysti ne mia, ane mia and hyper pa ra thy -
ro i dism [10–12]. Se con dary hyper pa rathyro i dism­
SHPTH in he mo dialysis pa ti ents is as so ci a ted with left
ven tric le hyper trophy and di mi nis hed car di ac fun ction.
In pa ti ents tre a ted with re gu lar he mo dialyses, in cre a sed
se rum phosp ha te con cen tra ti ons [PO4

3-] > 6,5 mg/dL
and in cre a sed so lu bi lity pro duct [Ca2+] x [PO4

3-] > 72
mg2/dL2 sig ni fi cantly in cre a se mor ta lity of the se pa ti ents.

So far, the re se arch ha ve con fir med the as sump tion that
se con dary hyper pa rathyro i dism, i. e. in cre a sed iPTH con -
cen tra tion, re sults in de ve lop ment of ur e mic car di -
omyopathy. It has been pro ven that pa rat hor mo ne-iPTH 
sti mu la tes fi bro blast pro li fe ra tion of myocar dial in ter sti -
ce, fol lo wed by in cre a sed pro duc tion of ex tra cel lu lar ma -
trix pro tein, ven tri cu lar wall thic ke ning, re co very of
myocar dial in ter sti ce [5].

Pa ti ents with iPTH > 600 pg/ml ha ve sig ni fi cantly gre a -
ter va lu es of left ven tri cu lar mass in dex in com pa ri son to
the pa ti ents with iPTH < 200 pg/ml, ta ble 4, and the se
da ta are in agre e ment with the re sult of pu blis hed re se -
arch that sho wed sta ti sti cally sig ni fi cant po si ti ve cor re la -
tion bet we en se rum pa rat hor mo ne con cen tra tion and left 
ven tri cu lar mass in he mo dialysis pa ti ents [5]. Pa rat hor -
mo ne le vel re duc tion in he mo dialysis pa ti ents, with ap pli -
ca tion of ac ti ve vi ta min D3 me ta bo li tes or af ter pa rathyro -
i dec tomy, was fol lo wed by im pro ve ment in systo lic
fun ction of left ven tric le [5].

Ha ving in mind that among stu died gro ups the re we re
no sta ti sti cally sig ni fi cant dif fe ren ces in al bu min, he mo -
glo bin, he ma toc rit and mean ar te rial blood pres su re, it
can be con clu ded that in cre a sed se rum iPTH con cen tra -
tion co uld be re spon si ble for in cre a sed LVMi in stu died
pa ti ents with iPTH > 600 pg/mL.

The re fo re, the rapy for se con dary hyper pa rathyro i dism
sho uld ac hi e ve the fol lo wing va lu es: [PO4

3-]£1.8
mmol/L, [Ca2+]x[PO4

3-]£4.4 mmol2/L2, and
iPTHs=100–200 pg/mL.

CON CLU SIONS

Among the stu died gro ups of pa ti ents the re we re no sta ti -
sti cally sig ni fi cant dif fe ren ces in al bu min, he mo glo bin, he -
ma toc rit, cho le ste rol, triglyce ri de or mean ar te rial blood
pres su re va lu es.Pa ti ents with iPTH>600 pg/mL had sig ni -
fi cantly gre a ter left ven tri cu lar mass in dex com pa red to the 
gro up with iPTH<200 pg/mL. Among the stu died gro -
ups the re we re no sta ti sti cally sig ni fi cant dif fe ren ces in
end-di a sto lic vo lu me of left ven tric le, left ven tri cu lar frac ti -
o nal shor te ning and left ven tri cu lar ejec tion frac tion. Se -
con dary hyper pa rathyro i dism is an in de pen dent risk fac tor 
for de ve lop ment of ur e mic car di omyopathy. 
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