Iy

:-f_

BT ERA-EDTA
CENGRESS | 3
AMSTERPDAM @

THE NETHERLANDS
MAY 3T JUNEF

2014

- 'J_I
o

Hemorheology is the study of flow properties of blood and its elements.

Flow properties are among the main determinants of a proper tissue perfusion and
their alterations play significant role in disease processes through endothelium
damage and subsequent fibrosis with progression to end-organ injury. Hemorheology
focuses on the study of blood viscosity and deformability of its main component,

the erythrocyte.

Chronic Kidney Disease (CKD) bears an increased incidence of Cardiovascular (CV)
disease; patients with end stage renal disease (ESRD) undergoing dialysis
present a CV risk of death 10-20 fold higher than the general population. Traditional
risk factors are insufficient to explain the enourmous burden of CV disease in ESRD

patients.

Kidney transplantation (KT) represents the therapy of choice for ESRD; it results
in a better quality of life, lowers the incidence of CV complications and improves the
overall survival when compared to dialysis. Nevertheless, CV risk remains higher
when compared to general population, and still represents the first cause of death in
this group of patients.

Many alterations in the hemorheologic profile have been described in ESRD patients
(rise in whole blood viscosity and plasma viscosity, lower erythrocyte deformability).
From literature hemodialysis (HD) and medical therapy supporting CKD do not
improve hemorheologic defects.

Even though alterations in KT hemorheologic parameters could theoretically be
involved 1n the microcirculatory system alterations leading to progression of chronic
kidney damage, literature does not support definitive data on the hemorheologic
profile of KT recipients.

OBJECTIVES

Aim of our study is to characterize the hemorheologic profile of KT recipients,
and to compare these data with our own data in healthy volunteers and patients
undergoing HD.
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INTRODUCTION MATHERIALS and METHODS

We considered the following groups:

- n. 47 healthy volunteers (control)

- n. 90 uremic patients undergoing intermittent HD, with data obtained before
and after the dialytic session

- n. 108 kidney transplant recipients (KT)

For each group, we evaluated the following hemorheologic parameters (with
measurements involving whole blood corrected for 40% Ht):

» Plasma viscosity (nP) (shear rate 300 Hz)

» Whole blood viscosity measured at low (1 Hz) shear rate: hS1 (simulates
behaviour of the blood fluid in big vessels)

» Whole blood viscosity measured at high (200 Hz) shear rate: hS200
(simulates behaviour of the blood fluid in small vessels and microcirculation)

» Erythrocyte aggregation index: EAI (express the tendency to rouleax
formation in the low-flux areas)

» Flow limit: to [measured through the Casson regression model] (represents
the minimum strenght to be applied to the blood fluid in order to it starting to
flow)

» Erythrocyte deformability (ED): evaluated with the Taylor factor (Tk)
1-( hP/hS200)0.4/Ht

» Viscous-elastic behaviour of blood: using an oscillating scheme we
evaluate the fluid response to a determined and increasing strain, through the G’
parameter (elastic module)

All measurements were performed with the Haake Rotovisco RV20 Rheometer, a coaxial cylinder
viscosimeter (measurment system CV 100 Couette type, ZB 15 sensor, Haake, Germany), using a sample blood
volume of 1600 pl, at 37°C and following recommendation from ICHS (International Comittee for

Standardization in Hematology).

Statystical analysis was performed with Stata 11 software, using the Kruskal-Wallis test.
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CONCLUSIONS

HD patients show various alterations in hemorheologic profile; this could support the extremely high incidence of CV complications in this
oroup, involving large vessels (nS1), myocardial hypertrophy (70), small vessels and microcirculation (nS200, Tk, EAI).

KT improves many of the hemorheologic alterations found in HD, justifying a global reduction in CV risk.

However ED is still reduced (higher Tk and G’). This parameter could act
with detrimental injury at the microcircolatory level, damaging the endothelium

and leading to a progression of end-organ damage in KT patients.

As a fact, the tncidence of CV disease, even if lower than in HD patients,
remawns higher in KT compared to controls; furthermore, the impaired ED

could contribute to the progression of Interstitial Fibrosis/Tubular
Atrophy (IFTA)

Xenogenic transplants.
Francesco Fontana

<
|_
(]
H
<
o
T
—
LN

N) Renal Transplantation. N1) Transplantation basic science and immune-tolerance of allogenic and

DOI: 10.3252/pso.eu.51era.2014

References

« Cianciolo g. et al, the cardiovascular burden of end-stage renal disease patients, minerva urologica e nefrologica 2010, 62(1): 51-
66

« Pilmore HL, Dent H, Chang S, et al. Reduction in cardiovascular death after kidney transplantation. Kidney Int 2010; 89.

« Stoltz JF, Singh M, Riha P. Hemorheology in Practice. Biomedical and health research vol. 30, 1.0.S. Press, Amsterdam 19909.
Chap 1.

« Ballestri M. et al., Alterazioni emoreologiche nei pazienti uremici. Rapporti ISTISAN 2003; 03/13: 18-24

« M.Martinez et al. Hemorheological alterations in patients with cronic renal failure.Effects of Hemodialysis. Clinical
hemorheology and microcirculation 1999; 21:1-6.

« Koppensteiner R. et al, Blood rheology after renal transplantation, Nephron 1096;74:328-332

« Albornoz L. et al, Pentoxifylline reduces nephrotoxicity associated with cyclosporine in the rat by its rheological properties,
Transplantation 1997;64:1404-1407

« Chmiel B., Rheological Properties of Red Blood Cells in Kidney Transplant Recipients: The Role of Lipid Profile and Type of
Immunosuppresion, Transplantation proceedings 2005; 37(4):1885-1888

5Tea-ep1A
Poster

presented at:

Pocter . o
Sessmnﬂnlme



