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I:X03tO~: H XallT]A01J 1l0QLaX01J ~aQou~ T]naQLVT] 
(XMBH) Tinzaparin (T) XQT]OLIlOnOLELTaL oo~ avtLnT]xtL
xo O'tT]v aLIlOxa8aQoT]. rta TT]V Enb:EU~T] aXQL~01J~ a
vtLnTJXtLX~~ ayooy~~ anaLTELTaL ° noomLxo~ nQoooLO
QLOIlO~ TooV E:rtLnEOooV T XaL EXCjJQa~ETaL oo~ aVTL-Xa 
OQaO'tLXO'tT]Ta. ~xono~ TTJ~ EQyaoLa~ au~~ ECvaL va 10
AEYX8EC, nQooOLOQ~Ovta~ TT]V avtL-Xa OQaO'tLxoTTJTa 
'tOu nAaollmo~ TooV a08Evwv, TJ anoTEAEOllmLXOTTJTa 
'tT]~ ECjJ' ana~ XOQ~YTJOT]~ 'tT]~ T. 
A<J9EVEi~ xal Mi90flol: MEAET~8TJxav 54 aLlloxa8a
QOIlEVOL a08EvEL~, E~ amwv 45 EAa~av 3500 LU. T (1~ 

ollaoa) XaL 9 a08EvEC~ 4500 LU. T (2~ ollaoa), 1110 XQL
T~QLO 'to oOOllmLxo ()aQo~ TooV 70 kg. Kma TTJV EvaQ~TJ 

XaL O'tO TEAO~ TTJ~ 3~' wQa~ EA~CjJ8TJ aLlla nQo~ nQoooLo
QLOIlO TTJ~ avtL-Xa oQaO'tLxOTT]To~,'tOu LVooOOYovou, 'tOu 
XQovou nQ08Qoll~LVTJ~ XaL TOU XQovou IlEQLX~~ 8QOIl
~onAaO'tLvTJ~ XaL Ta EUQ~llma OUOXETL08TJxav 1110 tL~ 

LU. T ava kg ~aQou~ oWllmo~ (~.o.) TooV a08Evwv XaL 
IlETa~1J 'tOu~. 

A3to'tEli<Jlla-ra: H avtL-Xa oQaO'tLxo'tT]Ta O'tO nAa
0lla nQoooLOQLOTTJXE XQoollaTOIlETQLXW~ OTa 405 nm 
(Rotachrom HBPM/LMWH, STAGO). H avtL-Xa 
oQaO'tLxOTT]Ta O'tO TEAo~ 'tT]~ 3~' wQa~ xUIlav8TJXE O'tT]v 1~ 

Kma TTJV oLaoLxaoLa TTJ~ n~~TJ~ 'tOu nAaolla'tO~ 10
vEQyonOL01JvtaL OL naQaYOvtE~ TTJ~ n~~TJ~. H avtL8Qoll
~LVTJ III (AT III), nou ECvaL ° nAEov OT]llavtLXO~ CjJUOLO
AOYLXO~ avaO'taAT~~ TT]~ n~~TJ~, aOQavonOLEL TOU~ EVEQ
yonoLTIIlEVOU~ naQaYOvtE~, XUQLoo~ TTJV 8QOIl~LVTJ (f I1a), 
'tOy f Xa, 'tOy f IXa XaL 010 IlLXQOTEQTJ EXTaOT] 'tOy f Xla, 
'tOy f XIIa XaL 'tOy fVIIa-TFl . H avaO'taAtLX~ oQaoT] 
TT]~ AT III OCjJECAETaL 0'tO 0XTlllaTLoIlO 0IlOLonoALxou 
OEOIlOU IlETa~U TTJ~ AT III XaL TOU EVEQYOU XEVTQOU 
TooV naQayovtoov TTJ~ n~~Eoo~. 

H TJnaQLVT] OUVOEETaL 1110 'tT]v AT III IlEOoo IlLa~ ou
YXEXQLIlEVTJ~ nEvtaOaxxaQmx~~ anTJAOUxLa~. H o1JV
OWT] TTJ~ TJnaQLvTJ~ 1110 TTJV AT III TQononOLEL TTJV oLa
1l0QCjJooOT] 'tT]~ AT III XaL oQa oo~ xaTaMTT]~ EnLTaxuvo
VTa~ 0TJllaVtLXa TTJV aVTLoQaOTJ AT I1I-f I1a. ME 'tOy 
TQono amo OUVOEOvtaL 1l0VO 1l0QLa Il~XOU~ 16-20 110
vooaxxaQLTwv. METa 'to OXTJllaTLOIlO EVO~ IlTJ avtLO'tQE
m01J oullnAEwa'tO~ AT I11-f IIa nou ELVaL nAEov Eva 
YEO 1l0QIO, TJ TJnaQLVTJ anOOnaTaL. H avao'tOAt\ 'tou fXa 
ECvaL aVE~aQ'tT]TTJ ano 'to Il~XO~ TooV aAuoLOooV TTJ~ TJna

QLVTJ~· 
OL XMBH, OtaCjJEQOUV ano 'tT]v IlT]TQLX~ ouoLa O'tL~ 

CjJawaxoxLvTJtLXE~ LOLO'tT]TE~ XaL O'tOV IlTJXaVLOIlO oQa

o~oa ano 0,12-0,82 LU./mIIlE IlEOT] tLll~ 0,52±0,17 LU./ 
ml XaL 0'tT] 2~ 0llaoa ano 0,30-0,97 LU./mIIlE IlEOT] TLIl~ 

0,53±0,21 LU./ml. ~E ovo ano TOU~ a08EvEC~ 'tT]~ 1~' 

ollaoo~ EUQE8TJoav xallTJAE~ nllE~ (0,07 LU'/ml XaL 0,12 
LU./ml). METa 'tT]V XOQ~YTJOT] 4500 LU. T TJ avtL-Xa oQa
O'tLXOTT]Ta aV~A8E 010 0,32 XaL 010 0,36 LU./ml avtLO'toL
xoo~. EnELo~ TJ XOQTJY01JllEVT] nooOTT]Ta TooV XMBH yEVL
XW~ ELVaL avaAoYo~ 'tou ~.o. TooV a08Evwv OL XOQT]Y01JIlE
VE~ 1l0VaOE~ LU. T nQooolOQL08T]xav ava kg ~.o. H 00
oOAoYLa 010 1.U./ kg ~.o. XUIlav8TJXE O'tT]v 1~ 0llaoa ano 
36,45-92,10 1110 IlEOT] tLllt\ 57,97±14,34 XaL 0'tT] 2~ 0llaoa 
ano 52,32-95,74 1110 IlEOT] tLllt\ 68,97±14,75. ~ToU~ nEQL
OOTEQOU~ a08EvEL~ OW:rtLO'tW8TJXE IlLa naQaTaOT] 'tou 
aPTT. H OUOXETLOT] TooV TLllwV TooV XOQTJY01JllEVooV 110
vaOoov LU. T , O'tO o1JVOAo TooV a08EvWv, 1110 tL~ tLIlE~ 'tT]~ 

avtL-Xa oQaO'tLxoTTJTa~, EOEL~E IlLa IlLXQt\ aUa O'tatL
O'tLXW~ OT]llavtLX~ OUOXEtLOT] (r = 0,61, p<0,05). 
I:ull3tEQa<Jlla-ra: H ECjJ' ana~ MOT] T XQLVETaL Lxavo
nOLTJTLx~ XaL 1110 IlEOTJ tLll~ 60 LU. T ava kg.~.o. E:rtLruy
xaVETaL IlEOT] avtL-Xa oQaO'tLXOTTJTa 0,52 I.UI ml nou 
ELVaL EnaQx~~ yLa 'tT]v E:rtL"tEU~TJ xmaU~Aou avtLnTJ
XTLX~~ oQaOT]~ XooQL~ naQEvEQYELE~. 
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0TJ~. 'Exouv IlEYaA1JTEQo XQovo TJIlL~oot\~ XaL IlEYaA1JTE
QTI ~LOoLa8EOLllo"tTJTa, OLmTJQ01JV Olloo~ OUYXQLOLIlTJ a
vtL-Xa oQaotLxo"tTJTa (avtL8Qoll~ootLX~ oQaoT]) aAAa 
1110 IlLXQO"tEQTJ anOLEAEOllmLxOTTJTa oo~ nQo~ TTJV ava
O'tOA~ TTJ~ 8Qoll~LVTJ~1.2. 0 noootLxo~ nQoooLoQLOIlO~ 

TooV E:rtLnEOooV TooV XMBH onoo~ TJ T, ECvaL avayxaLo~ 

yLa TTJV EnL"tEU~TJ aXQL()ou~ avtLnTJx"tLx~~ ayooy~~ XaL 
EXCjJQa~ETaL oo~ avtL-Xa oQaO'tLxOTT]Ta. 

~xono~ "tTJ~ EQyaoLa~ ELVaL 0 EAEYXO~, IlEOoo TOU 
nQoooLOQLOIlOu "tT]~ avtL-Xa oQaoTLxoTTJTa~ 'tou nAa
0llmo~ "toov a08Evwv, "tTJ~ anmEAEOllmLxo"tT]Ta~ 'tT]~ ECjJ' 

ana~ XOQ~YT]OT]~ 'tT]~ T. 

YllXO xal Mi90flo~ iQEuva~ 

MEAET~oaIlE 54 aLllOxa8aQollEvoU~ a08EVEl~, E~ 

amwv 45 EAa~av 3500 LU. T (1'1 ollaoa) XaL 9 a08EVEl~ 

4500 LU. T (2~ ollaOa). To OooIlatLXO ~aQo~ TooV 70 kg 
ELXE TE8EC oo~ OQIO. 'OOOL a08EvEL~ ELxav ~aQo~ IlEYa
AU"tEQO A.a1l~aVaV 4500 1.U. Kma TT]V EvaQ~TJ XaL O'tO 
"tEAO~ TTJ~ 3% wQa~, EA~CjJ8TJ aLlla nQo~ nQoooLOQLOIlO 
TTJ~ avtL-Xa oQaO'tLxo"tTJ'tO~, 'tou LVooOOYovou, 'tou XQo
YOU nQ08Qoll~LVTJ~ (PT) XaL 'toU XQovou IlEQLX~~ 8QOIl
~onAaO'tLvTJ~ (a PTT). Ta EUQt\llma OUOXETLO'tTJXaV 1110 
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n<; LU. ava kg ~.o. xaqlETa~u TOU<;. H avn-Xa c5Qaon
xo-tTITa aTO n:Molla n:QOOc5LOQL<J'tTlXE XQWllmoIlETQL
xol<; aTa 405 nm (Rotachrom HBPM/LMWH, STAGO). 

A:JtonA£(Jllu-ru 

H aVTL-Xa c5QaaTLxa-tTJ"ta aTO TEAO<; TT]<; 3~- olQa<; xu
llav8T]XE <J'tTlv 1~ ollac5a an:o 0,12-0,82 LU./ mIllE IlEGT] 
nll~ 0,52± 0,17 LD.I ml XaL <J'tTlv 2~ ollac5a an:o 0,30
0,97 LU./ mIllE IlEGT] TLIl~ 0,53± 0,21 LD.I m!. LE bUo 
an:o TOU<; a08EvEL<; TT]<; P- ollac5o<; EUQE8T]oav XallT]A.£<; 
TLIlE<; (0,07 LU./ml xm 0,12 LU./ml). METa TT] XOQ~YT]GT] 

4500 LU. T T] aVTL-Xa c5QaaTLxa-tT]Ta aV~A8E OE 0,32 xm 
OE 0.36 LU./ml aVTLaTOLxW<;. En:nc5~ T] XOQT]YOUIlEVT] n:o
OOTT]Ta TWV XMBH yEVLXol<; ELVaL avaAoyo<; TOU ~.o. 

TWV a08Evolv3,4 OL XOQT]yoUIlEVE<; LU. T n:Q00c5LOQL08T]
xav ava kg ~.o. TWV a08Evolv. H c5000AoYLa OE LU./ 
kg.~.o. xlJIlav8T]xE <J'tTlV 1~ ollac5a an:o 36,45- 92,10 IlE 
IlEOT] nll~ 57,97±14,34 xm <J'tTlv 2~ ollac5a an:o 52,32
95,74 IlE IlEGT] TLIl~ 68,97 ± 14,75. H GUOXEnGT] TWV n
llolV TWV XOQT]YOlJllEVWV LU. T ava kg ~.o., aTO aUVOAO 
TWV a08Evolv (1~ xm 2~ ollac5a), IlE n<; TLIlE<; TT]<; aVTL-Xa 
c5QaaTLxa-tT]Ta<; Ec5n~E IlLa IlLXQ~ aAM aTanaTLxol<; GT]
llaVTLX~ GUOXETLGT] (r =0,6 p< 0,05). 8EV n:aQaTT]Q~8T]
XE xallllLa GUOXETLOTI IlETa~U LVwc5oyovou, PT, aPTT 
XaL 1l0vac5wv ava kg. ~.o. LTOU<; n:EQWOa-tEQOU<; a08E
vd<;, xma TT]V c5LaQxna TT]<; aywy~<; IlE XMBH EUQE8T] 
IlLa n:aQaTaGT] TOU XQovou TT]<; aPTT. LTT]V 1~ ollac5a T] 
IlEGT] nllij TT]<; aPTT ijTav 52,4±16,2 sec. (39,2-82,7) XaL 
aTT]v 2~ ollac5a ~TaV 57,6±18,1 sec.(44,3-102,4). 

l:.\l~*'l(J'l 

H EUQE8doa n:aQaTaoT] TOU aPTT c5EV OXETLt;ETaL 
IlE Ta En:Ln:Ec5a TT]<; T aAM ELvm an:OTEAEalla TT]<; OXEOT]<; 
aVTL-Xa c5QaaTLxoTT]Ta I aVTL IIa c5QaaTLXOTT]Ta, IlETa 
TT]V XOQijYT]GT] TT]<; T. Luvij8w<; T] OXEGT] amij XlJIlaLVETm 
n:EQL TO 1,5 xma TT]v c5LaQxna TT]<; aywyij<;5. 

H aVEuQE8ELoa GUOXETLOT] TWV TLllolV TWV XOQT]You
IlEVWV LU. Tava kg ~.o., TOU GUVOAOU TWV a08Evolv, IlE 
TL<; TLIlE<; TT]<; aVTL- Xa c5QaaTLXOTT]Ta<; Em~E~aLolVEL TT] 
yEVLXol<; an:oc5Ex~ an:01jJT] a-tL T] XOQT]youIlEVT] n:oooTT]
Ta TWV XMBH dvm avaAoyo<; TOU ~. O. TWV a08Evolv. 
H EUQE8ELoa IlEGT] nllij TWV 57,97 LD. XOQT]YOlJllEVT]<; T 
aTT]v 1~ ollac5a IlE aVTLaTOLXT] IlEGT] nllij aVTL-Xa c5Qa
aTLx6tT]Ta<; 0,52 LU .Iml xm <J'tTlv 2~ ollac5a T] IlEGT] TLllij 
T 68,97 LU. IlE IlEGT] nllij aVTL-Xa c5QaaTLxa-tT]Ta<; 0,53 
LU/ml ELvm avaAoyE<; TT]<; c5LESvOU<; ~L~ALOYQmpLa<;. OL 
Hainer xm GUv.4 8EWQOUV a-tL MOT] 75 LU. T ava kg 
~.o. ELvm En:aQxij<; xm ampaAij<; EvaVTL un:EQc5000AOyL
a<;. H aVTL-Xa c5QaaTLXOTT]Ta En:EaTQElpE aTa ~aaLxa 

En:Ln:Ec5a IlETa 12 olQE<;. OL Simpson xm GUv.6 XQT]aLIlO
n:oLT]OaV MOEL<; IlLXQa-tEQE<; TWV 2200 LU. T xm n:EW
xav IlEGT] nllij aVTL-Xa c5QaaTLxa-tT]Ta<; 0,4/ml n:Molla
TO<;. H EQyaoLa TOU<; au~ GUVT]YOQEL <J'tTlv Elp' an:a~ xo
QijYT]GT] TT]<; TTWV 3500 LD. OL Frank xm GUv.? XOQijYT]
oav c5aA.TEn:aQLVT] IlE avaAoya an:OTEA.£0llma. XQT]aL
1l0n:OLolVTa<; Evo~an:aQLVT] 60 LU'/ kg ~.o. OL Guillet XaL 
GUv.s c5Lan:LaTWOaV a-tL T] aVTL-Xa c5QaaTLX6TT]Ta TT]V 3~ 

XaL TT]V 4~ olQa xUllaLvoVTav IlETa~U TWV 0,4-1,2 LU. Iml 

xm n:aQEIlEvE avw TWV 0,4 LU./ml IlEXQL XaL 10 olQE<; 
IlETa. rEVLXol<; maTEUETaL on T] aVTL-Xa c5QaaTLxa-tT]Ta 
n:QEn:n va xUllaLVETaL IlETa~U 0,4-0,5 LU./ml olaTE va 
an:olpEuYETm T] n:ij~T] 9• 

LullJtEQaollanxa T] Eq) an:a~ XOQijYT]OT] T xQLvETm 
Lxavon:OLT]TLxij. ME IlEGT] TLllij 60 LU. T ava kg.~.o. Em
wyxaVETaL IlEOT] aVTL-Xa c5QaoTLxa-tT]Ta 0,52 LUI ml 
n:ou ELVaL En:aQxij<; yta TT]v En:LTEU~T] xmaUijAou aVTL
n:T]XTLX~<; c5QaoT]<; XWQL<; n:aQEvEQynE<;. 

Abstract 

Kyriakopoulos G, Lampiri B, Kyriakopoulou I and 
Mavropoulou E. The determination of anti-Xu efficacy 
of Tinzaparin in the anticoagulant regulation of 
haemodialysis. Hippokratia 2004,8 (3): 121-123 

Background: The low molecular weight heparin 
(LMWH) Tinzaparin (T) is used as an anticoagulant in 
haemodialysis. For the achievement of the proper 
anticoaggulant it is required the quantitative determina
tion ofT levels and is expressed as anti-Xa efficacy. The 
aim of this study is to check the effectiveness of T as a 
bolus dose prior to haemodialysis. 
Patients and Methods: A total of 54 patients have been 
examined and divided into 2 groups according to their 
weight. The 1" group (45 patients) received 3500 LU. of 
T and the 2nd group (9 patients) 4500 LU. of T. Those 
patients with body weight (b.w) over 70 kg received 4500 
LU. At the beginning and at the end of the third hour, 
blood has been taken for the quantitative determina
tion of the anti- Xa efficacy, fibrinogen, prothrombin 
time (PT) and partial thromboplastin time (aPTT). The 
results have been correlated with LU. of T per kg b.w 
and between them. The anti- Xa efficacy in plasma has 
been analysed at 405 nm using chromatometry 
(STAGO, Rotachrom HBPM I LMWH). 
Results: The anti- Xa efficacy at the third hour fluc
tuated for the first group between 0.12- 0.82 LU. I ml 
with mean value 0.52±0.17 LU. I ml and for the sec
ond group between 0.30- 0.97 LU. I ml with mean value 
0,53±0,21 LU./ml. Low values (0.07 and 0.12 LU Iml) 
have been found in two patients of the first group. 
After the increase of the providing dose of T to 4500 
LU., the anti- Xa efficacy has been increased to 0.32 
LU. I ml and to 0.36 LU. I ml respectively. The dose in 
LU. T per kg b.w. has been fluctuated in the 1" group 
between 36.45- 92.10 with mean value 57.97± 14.34 and 
for the 2nd group between 52.32- 95.74 with mean value 
68.97± 14.75. In most of the patients a prolongation 
of the aPTT has been found. It has been observed 
that there was no correlation between fibrinogen, PT, 
aPTT and LU. T per kg b.w. However, in the total of 
the patients (1 st and 2nd group), a small but statisti
cally significant correlation (r = 0.61, p<0.05) was 
found between LU. T per kg b.w. and the values (LU. 
I ml) of anti- Xa efficacy. 
Conclusions: The initial bolus dose of T is satisfactory 
and with a mean value of60 LU. ofTperkgb.w. achieved 
a mean anti- Xa efficacy of 0.52 LU. Iml which is ad
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equate in order to have suitable anticoagulant effects 
without unnecessary side-effects. 
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