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29 InIIOKPATEIA 2003, 7, 1 

mvaxa~ 1. HAlx(a aa8Evwv (O~ci~a A), ~lciQxEla al~oxci8aQOl]~ Xal ~E(XTIl~ ~uaxa~m6tY]ta~ (~y

~KAMIl.) nQlv Xal ~Etci TIl auvE~Q(a al~oxci8aQaY]~. (I'tawruxtj avuAuUlj: 0lluba A IIQLv - 0llubn B t-test, p<O.OOOOI, 
OWiba A II(lLV-OIlUba r, t-test, p<O.OOOO\, 0lluba A ltQLV-Il£'tU, Paired t-test, p<O.OOOOI) 

M:eENEI~ ~EIKTH~ ~Y~KAMII. HAIKIA MAPKEIA 

22A, 17f IIPINHD METAHD (ETrJ) KAeAP~H~ (f.l~VEi:;) 

1 17,99 27,92 67 18 

2 15,68 16,44 72 24 

3 11,9 31,25 78 18 

4 15,78 24,11 78 16 

5 10,08 19,29 71 29 

6 11,8 41,37 67 17 

7 13,88 31,61 57 18 

8 35,94 36,84 67 16 

9 25,56 34,67 59 24 

10 15,78 19,73 79 27 

11 34,72 15,27 57 22 

12 12,34 16,66 60 84 

13 16,33 17,76 65 72 

14 23,12 13,49 72 48 

15 20,26 20,58 60 60 

16 13,19 40 60 60 

17 20,58 11,9 55 36 

18 17,77 25,65 65 24 

19 13,88 25 32 40 

20 16,99 30,24 55 36 

21 16,71 13,12 38 24 

22 19,85 16,14 28 24 

23 14,47 21,25 42 60 

24 13,23 31,25 38 24 

25 12,85 26,38 42 19 

26 24,34 22,45 32 60 

27 15,43 14,37 65 60 

28 18,75 21,8 28 24 

29 19,07 23,39 44 18 

30 16,66 17,76 84 60 

31 12,7 20,3 82 72 

32 15,07 21,42 58 40 

33 14,19 35,85 55 29 

34 13,07 16,87 59 60 

35 16,66 15,78 57 72 

36 32,74 36,3 38 72 

37 21,16 27,5 27 48 

38 11,02 38,75 35 48 

39 25 33,33 82 120 

MO+/-SD 17,9+/-6,2 24,5+/-8,4 56,7+/-16,7 41,8+/-24,1 



30 N. H2THPAKOnOYAOL 

mvaxa~ 2. IDLxLa a08EvWv (O!laca B), CLaQXELa 

nEQ~ovaix~£xa8aQ~£xaLcELx~£Cuaxa~~~£ 

EQu8Qox1JttaQwv (~Y~KAMrr.) [~mtL(J'tlxlj aVUAlJOl] 

Ol!aba B-Ol!aba r, t-test, p=O.068 (NS)] 

M:eENEI~ ~EIKTH~ HAlKIA MAPKEIA ~<I>IIK 

18A,14f ~Y~KAMII (iTT]) (~~VEC;) 

1 10,83 65 15 

2 13,28 43 14 

3 13,2 73 14 

4 10,93 73 10 

5 12,5 73 9 

6 9,13 85 9 

7 12,5 71 8 

8 12,3 72 7 

9 10,9 92 6 

10 14,28 68 6 

11 13,63 65 6 

12 10 53 6 

13 12,5 60 60 

14 7,3 60 9 

15 23 64 6 

16 24 53 8 

17 11,66 47 6 

18 8 39 7 

19 11,66 57 6 

20 9,37 80 6 

21 12,7 80 6 

22 10,83 80 6 

23 18 35 6 

24 11,6 73 6 

25 14,28 67 6 

26 10,98 58 6 

27 7,03 78 12 

28 10 59 8 

29 8,5 58 12 

30 10,2 71 24 

31 8,8 52 18 

32 10,3 63 13 

MO+/-SD 12,0+/-3,8 64,6+/
13,3 

10,7+/-9,9 

~~V unEQtaOLXoL xm ELXav AEUXW!latOUQLa), tL£ 
QEOAOYLXE£ CLataQaXE£ tOU aL!latO£ xm !laALOta 
ExtL!ll]Oav av aUtE£ oxEtU;;ovtav !lE ~ ouv8wl] tWV 
!lE!l~Qavwv twv EQu8QoxuuaQwv 010 ALnl] (XOAl]

nivaxa~ 3. IDLxLa xm CELX~£ cuaxa!-lJtto~ta£EQU
8Qox1JttaQwv CPUOLOAOYLXWv atO!lWV (O!laca r) 

M:eENEI~ ~EIKTH~ HAlKIA 

8A,9f ~Y~KAMII (ETT]) 

1 7,23 52 

2 9,27 35 

3 13,23 60 

4 13,19 55 

5 10 36 

6 8,75 45 

7 11,25 38 

8 8,55 28 

9 8,59 47 

10 11,76 44 

11 10,15 33 

12 9,02 42 

13 8,33 54 

14 10,29 48 

15 10,29 47 

16 12,28 59 

17 11,25 46 

MO+/-SD 10,2+/-1,8 45,2+/-9,2 

OtEQOAl], cpwocpoALnLCLa). ~LanLOtwOav OtL 0 Myo£ 

XOAl]OtEQOAl]<;!cpwocpOALmCLWv tWV !lE!l~Qavwv ~tav 

Ol]!lavtLXa U'ljJl]MtEQO£ OtaU£ m!loxa8mQO!lEVOU£ 
a08EvEL£ !lEta ~ OUVECQLa xa8aQol]£ 010 OXEOl] !lE 
tL£ tL!lE£ nQLv ana auttl (2,48±O,14 Vs 2,08±O,19), 
EVW ~QE8l]XE Ol]!lavtLX~ OUOXEtLOl] !lEta!;u nEQLE
XtLXOtl]~£ tWV EQu8QoxuuaQLxwv !lE!l~Qavwv 010 
XOAl]OtEQOAl]/cpwocpoALnLcLa, EvavtL tl]£ LDL-XOAl]
OtEQOAl]£ tOU OQOt)ll. 

OL Peuchant E xm ouv. !lEAEtl]Oav tl]v Eu8Qau
ototl]ta, tl]v cuoxa!lnt~taxm tl]v nEQLEXtLXOtl]
ta tWV !lE!l~Qavwv tWV EQu8QoxuttaQwv 010 ALnl] 
010 cE(Y!lata ana 22 m!loxa8mQO!lEvOU£ a08EvE(£ 
(nQLV xm !lEta tl] OuvECQ(a m!loxa8aQol]£), 010 

OUYXQLOl] !lE CPUOLOAOYLXOU£ !laQtuQE£. Evw 
CLan(otwoav OtL 0 CE(Xtl]£ EUXa!lntotl]ta£ CEV 

!lEta~aAAOvtaV Ol]!laVtLXa !lEta tl]v xa8aQol], 010 
avt(8wfl !lE E!la£ nou CLamOtwOa!lE aU!;l]ol] tau 
CE(Xtl] cuoxa!lntotl]ta£, ~Q~xav OtL l] WO!lWtLX~ 

avt(otaol] Otl]v m!lOAUOl] au!;avovtav Ol]!laVtLXa 
!lEta tl] OUVECQLa xa8aQol]£ (p<O,OOl )12. H OUv8E
0l] twv !lE!l~Qavwv tWV EQu8QoxuttaQwv 010 A(nl] 
!lEta~anOvtav xata tl] CLaQXELa tl]£ OuvEcQLa£ 
xa8agol]£, onw£ cLanLOtWOav xm aAAOL aQyotEQaII 

xm !laALOta nagouoLa~E a!;LOOl]!lELwtl] aU!;l]ol] 

,-' 
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TTjS; XOATjOTEQOATjS; XaL (~'naqJOQETLX~ xaTavo[t~ 

TWV qJWOqJOAL:7WS(WV 12• H o~E(a aUT~ E:n:(bQaoTj TTjS; 
aL[toxu8aQoTjS; :n:uvw OTTj ouv8wTj TTjS; [tE[t~QUVTjS; 

TWV EQu8QoXUTIuQwv qJa(vETaL va OUVb£ETaL [tE TLS; 
[tETa~oAES; :n:OU :n:aQouo(atav Ta EQu8QoxuTIaQa 
XaL :n:aQoUaLUOTTjXaV :n:aQa:n:uvw12

• 

OL Shand XaL ow. [tEAETTjOaV OE aL[toxa8aLQo
[tEVOUS; ao8EvE(S;, TTj YAOLOTTjTa (aL[tOQQEoAoy(a), 
ws; XUQLO :n:aQuyoVTa, a:n:o TaV o:n:o(o E~aQT(iTaL 0 
Qu8[toS; QO~S; TaU a([taTOS;, Tj o:n:o(a £XEL OX£OTj [tE 
TLS; ayyELax£s; vooouS; XaL bLa:n:(oTwoav alL Tj xUQLa 
E:n:(bQaoTj TTjS; aL[toxu8aQoTjS; ~TaV Tj aU~TjoTj TaU 
aL[taTaxQ(TTj, Tj o:n:o(a OXETLtoVTav [tE aU~TjoTj TTjS; 
YAOLOTTjTas; XaL aOTa8ECs; [tETa~oAES; CJ'tT]V :n:aQa[toQ
qJWaL[tOTTjTa TWV EQu8QoXUTIuQwv13• AVT(OTOLxa OL 
Novak XaL ow. [tEAETTjOav TTjV bUOXa!!:ltToTTjTa TWV 
EQu8Qwv, [tE TTjv [t£80bo TaU qJLATQaQ(o[taToS;, OE 
82 ao8EvE(S; [tE XNA :n:QLV TTjV £vaQ~Tj E~WVEqJQLX~S; 

xu8aQaT]S; XaL OE 50 qJUaLOAOyLXU uTa[ta XaL bLa:n:(
OTwaav OTL atrrri *av [tELW[t£VIl OTOUS; ao8EvE(S; [tE 
XNA. H bUOXa!!:ltToTTjTa autij ~EATLW8TjXE [tETU TTjV 
£vaQ~Tj TTjS; aL[toxu8aQOTjs;14. 

'O[tWS; XaL UAAOL :n:aQuyoVTES; qJa(vETaL va :n:a
QE[t~a(vouv XaL va [tETa~uAAouV TTjV Euxa[t:7tTO
TTjTa TWV EQu8QoXUTIuQwv. 'ETaL OL Icardi XaL 
ouv. [tEAETTjOaV OE aL[toxa8aLQo[tEVOUS; ao8EvE(S;, 
:n:ou XQTjaL[to:n:OLouoav qJ(ATQa xou:n:QoqJuvTjS; XaL 
bw:n:(OTwoav bLaTaQax~ OTTj [tE[t~QUVTj TaUS; XaL 
aU~Tj[t£vTj buoxa[t:7tTOTTjTa, Tj o:n:o(a ~EAlLwvoVTav 

[tE TTj XOQ~YTjaT] EQu8Qo:n:OLTjT(VIlS;15. AVT(OTOLxa OL 
Macdougall XaL ouv. [tEAETTjOaV TTjV Euxa[t:7tT6"[TjTa 
TWV EQu8QoXUTIUQWV, aL[toxa8aLQo[tEVWV ao8Evwv, 
:n:QLV XaL [tETU TTj 8EQa:n:E(a [tE EQu8Qo:n:OLTjT(VTj XaL 
bLa:n:(OTwoav OlL au~ ~Tav (bLa [tE EXE(VIl TWV qJU
aLOAOyLXWV [taQwQwv XaL OTL bEY [tETa~UAAoVTav 

a:n:o TTj XOQ~YTjOTj EQu8Qo:n:OLTjT(VTjS;16. AVT(OTOLxa, OE 
bLX£S; [tas; [tEA£TES; bLamOTw8TjXE OTL Tj L-xaQvLT(VTj 
~ EATLWVEL TTjv buoxa[t:7tTOTTjTa TWV EQu8QoXUTIUQWV 
ao8Evwv u:n:o aL[toxu8aQoTj [tE TEXVIlTO VEqJQ09, o:n:WS; 
XaL u:n:o :n:EQLTaVa'Lx~ xu8aQOTjlO. 

~u[t:n:EQa(vETaL OTL: a) ~E ao8EvE(S; [tE XNA 
TEALXOU oTab(ou, :n:OU ~Q(OXOVTaL OE 8EQa:n:E(a 
U:n:oXaTUOTaOTjS; [tE TEXVIlTO VEqJQO, ~Q£8Tjxav bLa
TaQax£s; TTjS; Euxa[t:7tTOTTjTas; TWV EQu8QoXUTIuQwv, 
OL O:n:O(ES; [tuALOTa EmbELvwVOVTaL [tE TTj ouvEbQ(a 
aL[toxu8aQoTjS;, ~) 0 bECxTTjS; buoxa[t:7tToTTjTaS; TWV 
EQu8QoxunuQwv E(VaL OTj[tavTLxu U,,!,TjAOTEQOS; 
OTaUS; aL[toxa8aLQo[tEVOUS; ao8EvECs; [tE TEXVTjTO 
VEqJQO, £vavTL aUTwv u:n:o ~<1>rrK XaL y) OTaUS; 
ao8EvE(S; u:n:o ~<1>rrK bLamOTWVETaL bLaTaQax~ TTjS; 
EUXa!!:ltTOTTjTaS; TWV EQu8QoXUTIUQWV OE 0X£OTj [tE 
TaUS; qJUOLOAOyLXOUS; [tUQTUQES;, Tj o:n:o(a WOTOOO bEY 
ayyLtEL Ta oQLa TTjS; OTj[taVTLxoT11Tas;. 

ABSTRACT 

Sotirakopoulos N, Tsitsios T, Stambolidou M, 
Athanasiou G, Kokkinou V, Mavromatidis K. The 
red blood cell deformability in patients suffering 
from end stage renal failure on haemodialysis 
or continuous ambulatory peritoneal dialysis. 
Hippokratia 2003, 7 (1): 27-32 

Anemia is the main problem for patients suffering 
from end stage renal failure (ESRF). In this study 
the index of rigidity (IR), that shows red blood cells 
(RBCs) deformability was determined, in patients 
with ESRF that were on maintenance haemodialysis 
(HD) or on peritoneal dialysis, in order to find out 
if there are disturbances that can explain the cause 
of anaemia. 

The IR was determined in 39 haemodialysed 
patients, that were dialysed from 16 to 120 months 
(MO±SD==41,8±24,1) and constituted group A. 
Furthermore, this index was studied in 32 patients 
on continuous ambulatory peritoneal dialysis 
(CAPD), that were dialysed from 6 to 60 months 
(MO±SD== 10,7±9,9) and constituted group 
B. Finally, the index was studied in 17 normal 
individuals that constituted the control group (group 
C). The IR of RBCs was determined in group A 
twice (before and after the end of a haemodialysis 
session) and in the other two groups (B, C) once. 
All patients (HD and CAPD) were in substitution 
treatment for more than 6 months. The IR was 
determined haemoreometric (method of filtration), 
with special equipment. According to this method the 
deformability of the RBCs was determined. That is, 
the more deformability of RBCs increasing, the less 
starked they are. 

In group A an increased IR was observed in 
comparison to the control group (C) (17,9±6,2 
Vs 1O,2± 1,8, p<0,0001), that increased more after 
the end of the haemodialysis session (paired t-test, 
p<O,OOOl). The IR of RBCs in CAPD patients was 
significantly lower than this ofHD patients (12±3,8 
Vs 17,9±6,2, p<0,0001) and it was not statistically 
different from the control group (12±3,8 Vs 
1O,2± 1,8, p==0,068). 

It can be concluded from the study that: a) In 
HD patients there are disturbances of deformability 
of the RBCs, that are worsened with haemodialysis 
session b) the index of rigidity of RBCs is significantly 
higher in the HD patients in comparison to CAPD 
patients c) in patients on CAPD the disturbance of 
deformability of the RBCs was less in compariS~O 

to the c?n.trol gr~u~, :-vhich however does not reac .... ..•: < ..:::: <. 
the statIstically slgmflcant levels. .t:: / . 
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