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STADIJUMI HRONIĻNE BOLESTI BUBREGA - CKD 

CKD
stadijum

JGF
ml/min/1.73m2

*Prevalencija
(%)

Broj 

bolesnika
Definicija 

1 ²90 3.3 ~5.900.000
oġteĺenje bubrega

(proteinurija bez ®JGF)

2 89-60 3.0 ~5.300.000
blago smanjenje

JGF

3 59-30 4.3 ~7.600.000
umereno smanjenje

JGF

4 29-15 0.2 ~400.000
teġko smanjenje

JGF

5 <15 0.3 ~500.000
zavrġni stadijum/

indikacija za RRT

* - procena broja bolesnika odnosi se na populaciju SAD-a

CKD - chronic kidney disease, RRT - renal replacment therapy, JGF -jaļina glomerulske filtracije

Reinecke H, Brand E, Mesters R, Schªbitz W-R, Ficher M, Pavenstªdt H, Breithardt G. Dilemmas in the 

Management of Atrial Fibrilation in Chronic Kidney Disease. J Am Soc Nephrol 2009; 20(4): 705-11.



EPIDEMIOLOĠKI PODACI BOLESNIKA SA ESRD 

ESRD Patients         3.010.000
Annual Regional PD

Population Growth Rates

Thereof HD               2.106.000 USA                                         ~ 6%

Thereof PD                  252.000 European Union                     0-1%

Thereof Tx                   652.000 Japan                                        ~0%

World population    7.0 billion Other                                      ~10%

Annual Growth Rates Total                                         ~8%

World population            1.1% Annual PD System Growth Rates

ESRD                               ~ 7% CAPD                                       ~9%

HD                                    7-8% APD                                         ~6%

PD                                    ~ 8% Total                                         ~8%

Tx                                     4-5%

ESRD Patients in 2012: A Global Perspective. Fresenius Medical CareESRD - End-Stage Renal Disease



KARDIOVASKULARNI MORTALITET - PD

Foley RN, Parfrey PS, Sarnak MJ. Clinical epidemiology of cardiovascular disease

in chronic renal disease. Am J Kidney Dis 1998; 32(Suppl 3): 112-9.

HRONIĻNA BOLEST

BUBREGA

HEMODIJALIZA 

PERITONEUMSKA 

DIJALIZA

TRANSPLANTACIJA

BUBREGA

3-5 x

10-30 x

5 x

PetroviĺD. Kardiovaskularne bolesti kod bolesnika na hemodijalizi. Medicinski

Fakultet. Kragujevac: Inter Print 2012.

http://jasn.asnjournals.org/content/vol17/12_suppl_3/images/large/asn1120630540001.jpeg


FAKTORI RIZIKA ZA KARDIOVASKULARNE BOLESTI

Krediet RT, Balafa O. Cardiovascular risk in the peritoneal dialysis patients. Nat Rev Nephrol 2010; 6(8): 451-60.

TRADICIONALNI
Opadanje JGF Peritoneumska dijaliza

NETRADICIONALNI

Inflamacija HIPERVOLEMIJAGodine starosti

Malnutricija  Rezidualna RF - RRF Pol 

Oksidativni stres Slabost ultrafiltracijeHipertenzija 

Hiperhomocisteinemija BioinkompatibilnostHiperlipidemija 

Endotelna disfunkcija AGE Puġenje cigareta 

Nedostatak vitamina DDijabetes melitus 

Kalcifikacija Gojaznost 

Insulinska rezistencijaPorodiļna anamneza 

Anemija

Autonomna disfunkcija

Wang AYM, Brimble KS, Brunier G, Holt S, Jha V, Johnson DW, et al. ISPD Cardiovascular and metabolic guidelines in adult peritoneal 

dialysis patients. Part I: Assessment and Management of various cardiovascular risk faczors. Perit Dial Int 2015; 35(4): 379-87.



FAKTORI KARDIOVASKULARNOG RIZIKA

Kendrick J, Teitelbaum I. Strategies for Improving Long-Term Survival in Peritoneal Dialysis 

Patients. Clin J Am Soc Nephrol 2010; 5(6): 1123-31.

MODIFIKUJUĹI FAKTORI

HIPERVOLEMIJA

Rezidualna renalna funkcija - RRF

Integritet peritoneumske membrane

Sistemska inflamacija

Edukacija i utreniranost bolesnika

NEMODIFIKUJUĹI FAKTORI

Godine starosti

Pol 

Rasa

Dijabetes melitus

Etiologija ESRD

Genetika bolesnika

Wang AYM, Brimble KS, Brunier G, Holt S, Jha V, Johnson DW, et al. ISPD Cardiovascular and 

metabolic guidelines in adult peritoneal dialysis patients. Part I: Assessment and Management 

of various cardiovascular risk factors. Perit Dial Int 2015; 35(4): 379-87.



KARDIOVASKULARNE BOLESTI - FAKTORI RIZIKA

PERITONEUMSKA DIJALIZA

Poremeĺaj

metabolizma 

Ca2+ i PO4
3-

Inflamacija

Oksidativni

stres

Dislipidemija Hipertenzija Anemija Disbalans 

elektrolita

- Dijaliza -

Ubrzana ateroskleroza

Ishemijska bolest srca

HLK

Srļana slabost

Aritmija 

Iznenadna srļana smrt 

Arterioskleroza 

Petroviĺ D, Miloradoviĺ V, Poskurica M, Stojimiroviĺ B. Kardiovaskularne bolesti kod 

bolesnika koji se leļe hemodijalizom. Biomedicinska Istraģivanja 2011;2(1): 51-61.

HIPERVOLEMIJA



KARDIOVASKULARNI POREMEĹAJI - PD

Wang AYM, Brimble S, Brunier G, Holt SG, Jha V, Johnson DW, et al. ISPD Cardiovascular

and metabolic guidelines in adult peritoneal dialysis patients. Part II ïManagement of various

complications. Perit Dial Int 2015; 35(4): 388-96.

KARDIOVASKULARNI POREMEĹAJIPREVALENCIJA

HIPERTROFIJA LEVE KOMORE - HLK 75-80%

SRĻANA SLABOST 40-60%

SRĻANA SLABOST DE NOVO25-40%*

DIJASTOLNA SRĻANA SLABOST55-60%

SISTOLNA SRĻANA SLABOST40%

KORONARNA ARTERIJSKA BOLEST 40%

BOLEST PERIFERNIH ARTERIJA 28.5%

ATRIJALNA FIBRILACIJA 12.5-27%

* - ļetvorogodiġnji period praĺenja bolesnika

Wang AYM, Lam CWK, Chan HS, Lui SF, Sanderson JE. Heart Failure in Long-term Peritoneal

Dialysis Patients: A 4-Year Prospective Analysis. Clin J Am Soc Nephrol 2011; 6(4): 805-12.



FAKTORI RIZIKA ZA RAZVOJ HIPERTROFIJE LEVE KOMORE

FAKTORI RIZIKA

OPTEREĹENJE PRITISKOMOPTEREĹENJE VOLUMENOM

Hipertenzija Anemija (Hb <100 g/l)

Arterioskleroza Retencija Na+ i H2O

Sekundarna aortna stenoza Gubitak RRF

Kim YL, Biesen WV. Fluid Overload in Peritoneal Dialysis Patients. Semin Nephrol

2017; 37(1): 43-53.

London GM. Cardiovascular Disease in Chronic Renal Failure: Pathophysiologic

Aspects. Semin Dial 2003; 16(2): 85-94.

Ultrafiltraciona slabost - UFF

HIPERVOLEMIJA



PERITONEUMSKA DIJALIZA-HIPERVOLEMIJA

STATUS VOLEMIJE PREVALENCIJA

NORMOVOLEMIJA 40%

HIPERVOLEMIJA
60.5%

ECW/TBW Ó 0.4066.8%

ASIMPTOMATSKA HIPERVOLEMIJA* 36.6%

SIMPTOMATSKA HIPERVOLEMIJA 25.2%

OH >1.5 L

Kim YL, Biesen WV. Fluid Overload in Peritoneal Dialysis Patients. Semin Nephrol 2017; 37(1): 43-53.

ASIMPTOMATSKA HIPERVOLEMIJA** 46.0%

* BCM, ** Ultrazvuk pluĺa



PERITONEUMSKA DIJALIZA-HIPERVOLEMIJA

R.Br.

Kim YL, Biesen WV. Fluid Overload in Peritoneal Dialysis Patients. Semin Nephrol 2017; 37(1): 43-53.

MODIFIKUJUĹI/PODLOĢNI PROMENI

1. Nekomplijantnost bolesnika: unos soli i teļnosti

2. Malnutricija, hipoalbuminemija

3. Sistemska inflamacija

R.Br. NEMODIFIKUJUĹI/NISU PODLOĢNI PROMENI

1. Godine starosti

2. Pol 

3. Dijabetes melitus

4. Ultrafiltraciona slabost - UFF tip I (brzi transporteri)

5. Gubitak rezidualne renalne funkcije - RRF



TENZIONI STRES ZIDA LEVE KOMORE - HLK

Primarni stimulus

+

Optereĺenje

pritiskom

Sistolni pritisak

Sistolni stres zida LK

Paralelno postavljanje 

novih sarkomera

Zadebljanje zida LK

-

Koncentriļna HLK

Optereĺenje

volumenom

Dijastolni pritisak

Dijastolni stres zida LK

Serijsko postavljanje

novih sarkomera

Dilatacija LK

-

Ekscentriļna HLK

Hipertenzija

Aortna stenoza

Arterioskleroza

Anemija

Retencija Na+ i H2O

HIPERVOLEMIJA

London GM. Cardiovascular Disease in Chronic Renal Failure:Pathophysiologic

Aspects. Semin Dial 2003; 16(2): 85-94.



TENZIONI STRES ZIDA LEVE KOMORE - HLK
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Anemija
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HIPERVOLEMIJA

London GM. Cardiovascular Disease in Chronic Renal Failure:Pathophysiologic

Aspects. Semin Dial 2003; 16(2): 85-94.



HIPERTROFIJA LEVE KOMORE

Preoblikovanje LK Koncentriļna HLK

Normalna 

geometrija LK Ekscentriļna HLK
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Indeks mase leve komore (g/m2)

RWT > 0.45

LVMi > 131 g/m2 M

> 100 g/m2 F

RWTÒ0.45

LVMi > 131 g/m2 M

> 100 g/m2 F



RAZVOJ HIPERTROFIJE LEVE KOMORE

Primarni stimulus

SMRT MIOCITA

Optereĺenje

volumenom

Optereĺenje

pritiskom

Ekscentriļna HLKKoncentriļna HLK

ADAPTIVNA
HIPERTROFIJA LK

Kontinuirano optereĺenje

leve komore

MALADAPTIVNA 
HIPERTROFIJA LK

Malnutricija

Neadekvatna HD

Mikroinflamacija

Hiperparatiroidizam

Rigatto C, Parfrey PS. Uraemic Cardiomyopathy: an Overload 

Cardiomyopathy. J Clin Basic Cardiol  2001; 4(2): 93-5.



KLINIĻKE POSLEDICE HIPERTROFIJE LEVE KOMORE

HIPERTROFIJA LK

fibroza

asinhronija

gustina kapilara

koronarna rezerva

poremeĺaj fluksaCa2+

Ishemija Relaksacija

Krutost komore

Dijastolni pritisak

EDPLK

Hipertrofija/dilatacija LA

pretkomorske aritmije

Oedema pulmonum

A
ri

tm
ij
a

KARDIOVASKULARNI MORBIDITET

I MORTALITET

Poremeĺaj dijastolne

funkcije LK 



Hur E, Yildz G, Budak Kose S, Kokturk F, Musayev O, Gungor O, et al. Bioimpedance

and echocardiography used interchangeably in volume comparision of dialysis patients.

Hipokratia 2012; 16(4): 329-34.

HIPERVOLEMIJA - HIPERTROFIJA LEVE KOMORE

PARAMETRI* RELATIVNI RIZIK 95% CI P-VREDNOST

HD vs PD 7.219 3.190-16.337 0.000

OH/ECW 2.415 1.072-5.443 0.033

SBP 1.039 1.012-1.068 0.005

LOGISTIĻKA REGRESIONA ANALIZA ZA HIPERTROFIJU LEVE KOMORE

*BCM sistem (spektroskopska analiza bioimpedance)/Fresenius Medical Care



PREDIKTORI HLK - CUTOFF

Hassan K, Hassan S, Anwar S, et al. Predictors of Left Ventricular Hypertrophy and Their Cutoffs 

in Peritoneal Dialysis Patients. Int Heart J 2015; 56(2): 186-91.

PARAMETRI NIVO
LVMI

ne %

LVMI

da %

Relation

p 

Agreement

Kappa          P 

HbA1c (%)
<7.5

Ó 7.5

93.8

6.3

27.3

72.7
<0.001 0.638 <0.001

PGLI (g/kg/dan)
<3.2

Ó 3.2

75.0

25.0

22.7

77.3
0.003 0.518 0.001

FO (l)
<1.7

Ó 1.7

93.8

6.3

27.3

72.7
<0.001 0.638 <0.001

BNP (pg/ml)
<330

Ó 330

75.0

25.0

22.7

77.3
<0.001 0.638 <0.001

CRP (mg/dl)
<7.5

Ó 7.5

93.8

6.3

27.3

72.7
<0.001 0.638 <0.001

IL-6 (pg/ml)
<3.3

Ó 3.3

87.5

12.5

18.2

81.8
0.003 0.518 0.001

FO - fluid overload (BCM metod merenja)



Hur E, Gungor O, Musayev O, Usta M, Toz H, Asci G, et al. Bioimpedance Spectroscopy for

the Detection of Hypervolemia in Peritoneal Dialysis Patients. Adv Perit Dial 2011; 27: 65-70.

HIPERTROFIJA LEVE KOMORE - STATUS HIDRACIJE

STATUS HIDRACIJE
ODSUSTVO PRISUSTVO

P-VREDNOST
HIPERTROFIJA LK

OH (l) 0.93 °1.62 1.79 °1.82 0.003

OH/ECW (%) 5.48 °9.39 9.91 °9.30 0.003

ECW (l) 15.92 °2.93 17.32 °2.80 0.003

ECW/TBW (%) 45.87 °2.78 47.68 °3.79 0.001

ECW/BSA (l/m2) 9.10 °0.93 9.59 °0.95 0.002

ECW/ICW 0.85 °0.10 0.92 °0.15 0.01

Phi 50 kHz (o) 5.49 °0.97 5.07 °1.03 0.06



REZIDUALNA RENALNA FUNKCIJA - ODNOS ECF/TBF

Kang SH, Choi EW, Park JW, Cho KH, Do JY. Clinical Significance of the Edema Index in

Incident Peritoneal Dialysis Patients. PlosOne, 2016; DOI: 10.1371/journal.pone.0147070.

POL

RRF-0
ml/min/1.73m2

low

ECF/TBF

high

ECF/TBF

P

RRF-1
ml/min/1.73m2

low

ECF/TBF

high

ECF/TBF

P

4.88°4.09 4.21°3.28 3.56°4.35 2.73°2.53 0.0270.108M

F 3.19°2.57 2.98°2.70 0.531 2.80°2.36 1.85°1.51 0.001



STOPA PREĢIVLJAVANJA - ODNOS ECF/TBF

Kang SH, Choi EW, Park JW, Cho KH, Do JY. Clinical Significance of the Edema Index in

Incident Peritoneal Dialysis Patients. PlosOne, 2016; DOI: 10.1371/journal.pone.0147070.

POL 1-year SR

low

ECF/TBF

high

ECF/TBF

5-year SR

low

ECF/TBF

high

ECF/TBF

P

96.2% 85.5% 78.7% 46.2% <0.01M

F 95.5% 85.3% 77.2% 58.8% <0.01

Survival Rate - SR



EHOKARDIOGRAFSKA PROCENA MORFOLOGIJE LEVE KOMORE

FRAKCIONO SKRAĹENJE LK

FS > 25% FS ¢25%

iEDVLK

¢90 ml/m2 > 90 ml/m2

LVMi

¢131 g/m2 M

¢100 g/m2 F
> 131 g/m2 M

> 100 g/m2 F

normalna LK koncentriļna HLK

LVMi

Poremeĺaj sistolne

funkcije

> 131 g/m2 M

> 100 g/m2 F

ekscentriļna HLK

¢131 g/m2 M

¢100 g/m2 F

dilatacija LK

RWT > 0.45 RWT ¢0.45

Middleton RJ, Parfrey PS, Foley RN. Left Ventricular Hypertrophy in the Renal

Patients. J Am Soc Nephrol 2001; 12(5): 1079-84.



POREMEĹAJ SISTOLNE FUNKCIJE LEVE KOMORE

Parfrey PS, Collingwood P, Foley RN, Bahrle A. Left ventricular disorders detected by M-

mode echocardiography in chronic uraemia.Nephrol Dial Transplant 1996;11(7): 1328-31.

FUNKCIJA LEVE KOMORE

DIJASTOLNA FUNKCIJASISTOLNA FUNKCIJA

¼FSLK = 28 - 42%

¼EFLK = 67 °9%

¼VmaxE = 80 °20 cm/s

¼VmaxA = 50 °20 cm/s

¼VmaxE/VmaxA = 1.1 - 1.5

¼DTE = 200 °40 ms

¼ IVRT = 70 - 90 ms

EHOKARDIOGRAFSKA PROCENA

RELAKSACIJA RESTRIKCIJA

¼VmaxE/VmaxA < 1.0

¼DTE > 250 ms

¼ IVRT > 100 ms

¼VmaxE/VmaxA > 1.6

¼DTE < 150 ms

¼ IVRT < 60 ms

SISTOLNA DISFUNKCIJA

¼FS < 25%

¼EF < 50 %

DIJASTOLNA DISFUNKCIJA

FS=                               x 100%
(EDDLK-ESDLK)

EDDLK

EF=                               x 100%   
(EDVLK-ESVLK)

EDVLK

Teģina poremeĺaja sistolne funkcije LK

Åblag - EF = 41-49%

Åumeren - EF = 35-40%

Åteģak - EF <35%



DOPPLER PARAMETRI ZA DIJAGNOSTIKOVANJE POREMEĹAJA 
DIJASTOLNE FUNKCIJE LEVE KOMORE

PARAMETRI
Normalan 

nalaz

Poremeĺaj 

relaksacije

Pseudo-

normalizacija

Poremeĺaj 

restrikcije

E/A 1.1-1.5 < 1 1.1-1.5 >1.6

DT (ms) 150-250 >250 150-250 <150

IVRT (ms) 60-100 >100 60-100 < 60

S/D < 1 ²1 < 1 < 1

AR (cm/s) < 35 < 35 ²35 ²35

Vp(cm/s) > 45 < 45 < 45 < 45

Em (cm/s) > 8 < 8 < 8 < 8

E - brzina rane komponente protoka krvi kroz mitralno uġĺe 

A - brzina pozne komponente protoka krvi kroz mitralno uġĺe 

IVRT - vreme  izovolumetrijske relaksacije

DT - vreme deceleracije talasa E 

S/D - odnos maksimalne brzine sistolnog i dijastolnog pulmonalnog venskog protoka 

AR - brzina retrogradnog protoka krvi kroz pluĺnu venu 

Vp - brzina propagacije dijastolnog protoka od mitralne valvule do apeksa leve komore 

Em - pik brzine mitralnog anulusa u ranoj dijastoli  

Nagueh SF, Smiseth OA, Appleton CP, et al. Recommendations for the Evaluation of Left

Ventricular Diastolic Function by Echocardiography: An Update from the American

Society of Echocardiography and the European Association of Cardiovascular Imaging.

J Am Soc Echocardiography 2016; 29(4): 277-314.



KRITERIJUMI ZA DIJAGNOSTIKOVANJE HFNEF

Wang AYM, Sanderson JE. Current Perspectives on Diagnosis of Heart Failure 

in Long-term Dialysis Patients. Am J Kidney Dis 2011; 57(2): 308-19.

R.Br. KRITERIJUMI ZA DIJAGNOSTIKOVANJE HFNEF

1. Simptomi i znaci srļane slabosti

2. Normalna ili blag poremeĺaj sistolne funkcije LK (EFLK >50%)

3.
Indeks end-dijastolnog volumena - iEDV <97 ml/m2 ili

Indeks end-sistolnog volumena - iESV <49 ml/m2

4.
Ehokardiografska procena: punjenje, rastegljivost, krutost, 

poremeĺaj relaksacije LK 

a.
Hipertrofija LK: indeks mase leve komore-LVMi

ÅLVMi >149 g/m2 (m)/ LVMi >122 g/m2(ģ)

b.

Poveĺan indeks volumena leve pretkomore-LAVi:

ÅLAVi >40 ml/m2 - potvrĽuje dijastolnu disfunkciju

ÅLAVi <29 ml/m2 - iskljuļuje dijastolnu disfunkciju

ÅLAVi = 29-40 ml/m2 - cut-offvrednost za poremeĺaj veliļine LA

c.

Poveĺan odnos E/e,:

ÅE/e,Ó 15 - potvrĽuje dijastolnu disfunkciju

ÅE/e,<8 - iskljuļuje dijastolnu disfunkciju

ÅE/e, = 8-15 - dodatni parametri: LVMi, LAVi, odnos E/A >50 g. <0.5 i 

DT >50 g. >280 ms



DIJAGNOSTIKOVANJE DIJASTOLNE SRĻANE SLABOSTI

Wang AYM, Sanderson JE. Current Perspectives on Diagnosis of Heart Failure in Long-term Dialysis Patients. 

Am J Kidney Dis 2011; 57(2): 308-19.

Simptomi: guġenje °zamaranje

EFLK <50%

LAVi >40 ml/m2

LVMi >122 g/m2(ģ)

LVMi >149 g/m2 (m) 

E/e,Ó15
= verovatna HFNEF

Sistolna srļana 

slabost

srļana slabost
-malo verovatna-

NE

DA

NE

DA

Nagueh SF, Smiseth OA, Appleton CP, et al. Recommendations for the Evaluation of Left Ventricular Diastolic 

Function by Echocardiography:An Update from the American Society of Echocardiography and the European 

Association of Cardiovascular Imaging. J Am Soc Echocardiography 2016; 29(4): 277-314.



LEVA PRETKOMORA - PLUĹNAHIPERTENZIJA

Paoletti E, Zoccali C. A look at the upper heart chamber: the left atrium in chronic kidney disease. 

Nephrol Dial Transplant 2014; 29(7): 1847-53.

LAI = LAd/TP (m2) sPAP = [4 x (TRV)2 + RA]

LAVI = LAV/TP (m2)

LAI Ó 2.2 cm/m2

LAVI Ó 2.8 ml/m2

TRV = 1.7-2.3 m/s (RA = 10 mmHg)

sPAP Ó 35 mmHg (TRV Ó 2.8 m/s)

sPAP Ó 50 mmHg (TRV Ó 3.4 m/s)



HIPERVOLEMIJA - PLUĹNA ARTERIJSKA HIPERTENZIJA

Unal A, Sipahioglu M, Oguz F, Kaya M, Kucuk H, Tokgoz B, et al. Pulmonary hypertension

in peritoneal dialysis patients: prevalence and risk factors. Perit Dial Int 2009; 29(2): 191-8.

Bubreģna slabost

Peritoneumska dijaliza
gubitak RRF 

ultrafiltraciona slabost

HIPERVOLEMIJA 

Pluĺna hipertenzija 
sPAP >35 mmHg

Hipertenzija
Hipertrofija leve komore

Sistolna disfunkcija

Dijastolna disfunkcija

Uremijski milje
Poveĺan oksidativni stres

Endotelna disfunkcija

Smanjena sinteza NO

Nedostatak vitamina D

Sekundarni HPTH

Vaskularna kalcifikacija

¬pluĺna vaskularna 

rezistencija

Sleep 

apnea
Srļana slabost

Ishemija
Krutost perifernih arterija

Aterosklerotska bolest

Oġamuĺenje miokarda



KARDIOVASKULARNI DOGAņAJ

Han JH, Han JS, Kim EJ, Doh FM, Koo HM, Kim CH, et al. Diastolic Dysfunction Is an Independet Predictor of 

Cardiovascular Events in Incident Dialysis Patients with Preserved Systolic Function. PloS ONE 2015; 10(3): 

e0118694. doi:10.1371/journal.pone.0118694.

PARAMETRI
CV dogaĽaj (-)

N=137

CV dogaĽaj (+)

N=57
P

LVEF (%) 65.61 °7.23 61.57 °8.08 0.001

LVEDD (mm) 51.77 °5.69 54.98 °6.95 0.001

LVMi (g/m2) 135.09 °33.12 146.73 °35.96 0.032

E/E¡ 13.74 °6.19 20.51 °6.69 <0.001

E/A 1.00 °0.55 1.04 °0.56 0.730

LAVI (ml/m2) 35.87 °13.93 50.68 °23.05 <0.001

RVSP (mmHg) 28.35 °9.38 35.35 °15.21 <0.001



HLK - ISHOD BOLESNIKA NA PERITONEUMSKOJ DIJALIZI

POVOLJAN 

ISHOD

NEPOVOLJAN 

ISHOD
PPARAMETRI

54 °12 61 °10 <0.001Godine ģivota

27 43 0.025Dijabetes melitus (%)

13 38 <0.001Aterosklerotska bolest (%)

144 °16 150 °16 0.015Sistolni krvni pritisak (mmHg)

86 (74-108) 116 (90-143) <0.001LVMi (g/m2.7)

29.9 °4.8 26 .7°4.6 <0.001Albumin (g/l)

1.58 (0.6-5.1) 5.28(2.0-11.7) <0.001CRP (mg/l)

Wang AYM, Wwang M, Woo J, et al. Inflammation, Residual Kidney Function, and Cardiac

Hypertrophy Are Interrelated and Combine Adversely to Enhance Mortality and Cardiovascular

Death Risk of Peritoneal Dialysis Patients. J Am Soc Nephrol 2004; 15(8): 2186-94.

0.84 (0.0-2.0) 0.0(0.0-1.29) 0.008RRF (ml/min/1.73m2)

1.54 °0.37 1.52 °0.38 0.715Nedeljni peritoneumski Kt/V

1.86 °0.44 1.73 °0.40 0.043Ukupni nedeljni Kt/V

59 °23 52 °16 0.041Ukupni nedeljni CCr 

LVMi - indeks mase leve komore 



LEVA PRETKOMORA-EHOKARDIOGRAFSKI PARAMETRI

Kim SJ, Han SH, Park JT, Kim JK, Oh HJ, Yoo DE, et al. Left atrial volume is an independent 

predictor of mortality in CAPD patients. Nephrol Dial Transplant 2011; 26(11): 3732-9.

Ehokardiografija LAVI ¢32 ml/m2 LAVI >32 ml/m2 P

EF (%) 62.4 °10.0 59.5 °12.4 <0.001

LVEDD (mm) 49.5 °5.1 59.5 °12.4 <0.001

LVM (g) 195.1 °56.8 257.5 °67.7 <0.001

LVMI (g/m2) 118.6 °31.9 152.7 °37.4 <0.001

LAVI (ml/m2) 23.8 °5.2 46.5 °14.5 <0.001

RVP (mmHg) 27.8 °8.4 35.2 °11.3 <0.001

E/E¡ 12.3 °4.7 18.8 °8.2 <0.001

E/A 0.9 °0.3 1.0 °0.6 0.02

LVEDD - left ventricular end-diastolic diametar, LVM - left ventricular mass, LAV - left atrial 

volume, E/E¡- ratio of early mitral inflow velocity to peak mitral annulus velocity, 

E/A - ratio early to late transmitral flow velocity



LEVA PRETKOMORA-PREDIKTOR MORTALITETA

Kim SJ, Han SH, Park JT, Kim JK, Oh HJ, Yoo DE, et al. Left atrial volume is an independent 

predictor of mortality in CAPD patients. Nephrol Dial Transplant 2011; 26(11): 3732-9.

Paoletti E, Zoccali C. A look at the upper heart chamber: the left atrium in chronic kidney 

disease. Nephrol Dial Transplant 2014; 29(7): 1847-53.



Hur E, Gungor O, Musayev O, Usta M, Toz H, Asci G, et al. Bioimpedance Spectroscopy for

the Detection of Hypervolemia in Peritoneal Dialysis Patients. Adv Perit Dial 2011; 27: 65-70.

LAVi - PREDIKTOR MORTALITETA CAPD BOLESNIKA

Covariates HR (95% CI) P Covariates HR (95% CI) P

EF 1.03 (0.97-1.10) 0.34 EF 0.99 (0.93-1.05) 0.47

LVMi 1.01 (0.99-1.02) 0.64 LVMi 1.00 (0.97-1.02) 0.78

OPĠTI MORTALITET KVS MORTALITET

LVAi 1.05 (1.01-1.10) 0.03 LAVi 1.08 (1.02-1.14) 0.006

RVP 1.06 (1.00-1.13) 0.035 RVP 1.10 (1.03-1.18) 0.008

E/E, 0.97 (0.89-1.05) 0.44 E/E, 0.95 (0.86-1.04) 0.28

Kim SJ, Han SH, Park JT, Kim JK, Oh HJ, Yoo DE, et al. Left atrial volume is an independent

predictor of mortality in CAPD patients. Nephrol Dial Transplant 2011; 26: 3732-9.



HIPERVOLEMIJA - PLUĹNA ARTERIJSKA HIPERTENZIJA

Unal A, Sipahioglu M, Oguz F, Kaya M, Kucuk H, Tokgoz B, et al. Pulmonary ypertension

in peritoneal dialysis patients: prevalence and risk factors. Perit Dial Int 2009; 29: 191-8.

KLINIĻKI PARAMETRI
NE (n=118) DA (n=17)

P
PLUĹNA ARTERIJSKA HIPERTENZIJA 

Antihipertenzivni lekovi 1 (0-5) 2 (0-3) 0.022

ECW/TBW 0.38 °0.08 0.44 °0.08 0.008

Albumin (g/dl) 3.25 °0.46 2.75 °0.46 0.001

sPAP (mmHg) 16.44 °7.83 42.00 °9.13 0.001

Ejekciona frakcija-EF (%) 68.35 °7.86 62.00 °9.72 0.003

sPAP - sistolni pritisak u pluĺnoj arteriji



HIPERVOLEMIJA - PLUĹNA ARTERIJSKA HIPERTENZIJA

Unal A, Sipahioglu M, Oguz F, Kaya M, Kucuk H, Tokgoz B, et al. Pulmonary hypertension

in peritoneal dialysis patients: prevalence and risk factors. Perit Dial Int 2009; 29(2): 191-8.

KLINIĻKI PARAMETRI b P

Intaktni PTH 0.018 0.847

Rezidualna renalna fukcija-RRF 0.047 0.605

hC-reaktivni protein -0.124 0.196

Albumin -0.195 0.046

Hemoglobin 0.027 0.776

ECW/TBW 0.212 0.031

Indeks mase leve komore-LVMi 0.261 0.006



MERE PREVENCIJE I LEĻENJE

Kendrick J, Teitelbaum I. Strategies for Improving Long-Term Survival in 

Peritoneal Dialysis Patients. Clin J Am Soc Nephrol 2010; 5(6): 1123-31.

Edukacija i utreniranost bolesnika

Upotreba kontinuiranih modaliteta

Adekvatna dijaliza

Ukupni nedeljni Kt/V ureja indeks najmanje 1.7

Promena tradicionalnih i netradicionalnih 

kardiovaskularnih faktora rizika

Åkontrola krvnog ptritiska

Åkontrola dijabetesa

Åkontrola lipida

Åprestanak puġenja

Åkorekcija anemije

Åkorekcija Ca2+ i PO4
3-

Å®inflamacija

Å®oksidativni stres

Oļuvanje RRF
Oļuvanje integriteta 

PM
Prevencija infekcije

Dodati ACE I i/ili ARB 

za kontrolu TA

Ograniļiti izlaganje PM 

rastvorima sa ¬glukozom

Leļenje s.aureus u 

nazalnoj sluznici

Izbegavati 

nefrotoksiļne agense
ACE I ili ARB

Profilaksa pre 

dentalnih intervencija 

ili kolonoskopije



RASTVORI ZA PERITONEUMSKU DIJALIZU

Hansson JH, Watnick S. Update on Peritoneal Dialysis: Core Curiculum 2016.

Am J Kidney Dis 2016; 67(1): 151-64.

PD RASTVOR
Osmotic

agenst

Osm

mOsm/l
pH

Lactate
mmol/l

HCO3
- GDP

High 035-405.5345-484Glucose
Konvencionalni
(sadrģe glukozu)

Low 0405.5282-286IcodextrinExtraneal (Baxter) Low 0405.5282-286Icodextrin

Low 0406.5365
Amino 

acids
Nutrineal (Baxter) Low 40

Low 2.5357.0358-511GlucoseBalance (FMC) Low 

Low 3407.4358-511GlucoseBicaVera (FMC) Low 

Low 0406.3357-483GlucoseGambrosol trio (Gambro) Low 

Medium2510/157.4344-583GlucosePhysioneal (Baxter)



BIOKOMPATIBILNI RASTVORI ZA PD

Morelle J, Sow A, Hautem N, et al. Interstitial Fibrosis Restricts Osmotic Water Transport 

in Encapsulating Peritoneal Sclerosis. J Am Soc Nephrol 2015; 26(10): 2521-33.

Bajo MA, Del Peso G, Teitelbaum I. Peritoneal Membrane Preservation. 

Semin Nephrol 2017; 37(1): 77-92.

Konvencionalni rastvori za PDNovi biokompatibilni rastvori za PD


