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ost pa ti ents with ma lig nant di se a se ha ve evi den ce of in cre a sed
co a gu la ti on ac ti va ti on. Throm bo sis is a fre qu ent comp li ca ti on of
ma lig nancy and the se cond most im por tant ca u se of de ath in can-

cer pa ti ents.1,2 For many ye ars, the se cli ni cal ob ser va ti ons ha ve trig ge red
in te rest in blo od clot ting ac ti va ti on in can cer pa ti ents and, mo re re cently,
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Elevated Plasma Levels of the 
Tissue Factor Pathway Inhibitor (TFPI) in

Gynecologic Cancers

ABS TRACT Objective: Ma lig nant cells in cre a se the ex pres si on of pro co a gu lant subs tan ces li ke Tis-
sue factor (TF). A kind of na tu ral pro te a se, cal led TF path way in hi bi tor (TFPI), that hin ders the con-
nec ti on of TF and in hi bits the ac ti va ti on of ex trin sic co a gu la ti on path way was de tec ted. Material
and Met hods: 59 ca ses which we re in ter ned to ope ra te for gyne co lo gic tu mors we re inc lu ded to ta -
ke part in this study. Also, 14 healthy subjects were enrolled as controls to the study. The TFPI’s
ac ti vi ti es of the plas ma samp les which we re fro zen we re me a su red by the as say kit of TFPI’s ac ti -
vi tiy (Ac tic hro me). The dif fe ren ces in me ans for gro ups (ma lig nant/ be nign & con trol/benign) for
con ti nu o us va ri ab les of TFPI’s le vels we re tes ted by t-test for two in de pen dent gro ups, and Mann
Whit ney U test was used for  ma lig nant / me tas ta tic & non me tas ta tic gro ups for the me an of TFPI’s
le vels. Re sults: The re was a sig ni fi cant dif fe ren ce bet we en ma lig nant and be nign and control gro -
ups plas ma le vels of TFPI which was fo und out hig her in ma lig nant gro up (p< 0.0001), which was
si mi lar bet we en ma lig nant and con trol gro up al so. In the ma lign gro up; plas ma TFPI le vels of  me -
tas ta tic (sta ge 3-4, n=11) ca ses we re hig her than  non-me tas ta tic (sta ge 1-2, n=21) ca ses (0.135 U/mL
and were 0.106 U/mL) (p=0.031). Conc lu si on: The high le vels of TFPI in ma lig nancy are qu es ti o -
ned if it is a mec ha nism of de fen se of body cells or a kind of me tas ta sis mec ha nism of ma lig nant cells.
Key Words: Blo od co a gu la ti on; tis su e fac tor path way in hi bi tor (1-161); car ci no ma
ÖZET Amaç: Ma lign hüc re ler, Tis su e factor (TF) gi bi pro ko a gü lan mad de le rin eks pres yo nu nu art -
tı rır lar. F VI I’ nin ak tif for mu na dö nüş me si ni ve böy le ce TF ile bağ lan ma sı nı en gel le yen ‘TF path -
way in hi bi tor’(TFPI) ola rak ad lan dı rı lan do ğal bir pro te az var lı ğı tes pit edilmiş bulunmaktadır.
Gereç ve Yöntemler: Bu ça lış ma ya ji ne ko lo jik tü mör nedeniyle ve ope re edi len 59 ol gu da hil edil -
di. Kon trol gru bu ola rak, her han gi bir sis te mik ve ji ne ko lo jik prob le mi ol ma yan 14 ol gu alın dı.
Don du ru la rak sak la nan plaz ma ör nek le ri nin TFPI ak ti vi te le ri, Ac tic hro me® TFPI ak ti vi te as say
ki ti ile öl çül dü. Ma lign-be nign, kon trol-be nign ol gu la rın TFPI dü zey or ta la ma la rı nın kar şı laş tı rıl -
ma sın da ba ğım sız iki gru bun stan dart t tes ti, ma lign, me tas ta tik-non me tas ta tik grup la rın TFPI dü -
zey le ri nin kar şı laş tı rıl ma sın da Mann-Whit ney U tes ti kul la nıl dı. Bul gu lar: Ma lign ol gu la rın TFPI
dü zey le ri or ta la ma la rı, be nign ol gu la rın ve kon trol gru bu nun TFPI dü zey le ri or ta la ma la rın dan is -
ta tis tik sel ola rak ile ri de re ce de an lam lı yük sek tes pit edil di (p<0.0001). Ma lign ol gu lar için de non-
me tas ta tik (ev re 1-2) olan gru bun se rum TFPI dü zey le ri (0.106 Ü/ml), me tas ta tik (ev re 3-4) olan
gru bun se rum TFPI dü zey le rin den (0.135 Ü/ml) dü şük olup is ta tis tik sel ola rak an lam lı fark sap tan -
dı (p=0.031) So nuç: Ma lign ol gu lar da TFPI dü zey ar tı şı ko nak hüc re le ri nin bir sa vun ma me ka niz -
ma sı mı yok sa tü mör hüc re le ri nin bir ya yıl ma me ka niz ma sı mı ol du ğu so ru la rı nı ak la ge tir mek te dir. 
Anah tar Ke li me ler: Koagülasyon; doku faktör yolu; inhibitörü (1-161); malignite (karsinoma)
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in the pos si bi lity that such ac ti va ti on plays a ro le
in can cer growth, par ti cu larly in me tas ta tic de ve -
lop ment. 

Ma lig nant cells cons ti tu ti vely ex press pro co a -
gu lants such as tis su e fac tor (TF). TF which comp -
le xes with fac tor VI I a (FVI I a) and ac ti va tes fac tor
X (FX) which is a cyste i ne pro te a se.3,4 Ac ti va ted FX
(FXa) ini ti a tes ex trin sic path way of the blo od co a -
gu la ti on which mec ha nism can exp la in why the
can cer pa ti ents ha ve hyper co a gu la bi lity.5 A kind of
na tu ral pro te a se, cal led TF path way in hi bi tor
(TFPI), that in hi bits  the bin ding  of  TF and FVI-I
by  bloc king  the  ac ti va ti on of  FX was de tec ted.6,7
In the most of the re cent many stu di es, plas ma le -
vels of TFPI in ma lig nan ci es of co lon, bre ast, lung
and he ma to logy we re se arc hed and, it was shown
that plas ma le vels of TFPI in cre a sed in so lid tu-
mors.8,9 Ho we ver, the re is no tu mor spe ci fic study
abo ut this sub ject and the aim of this study is to de-
ter mi ne the plas ma le vels of TFPI in gyne co lo gic
tu mors and to se arch the re la ti ons hip bet we en the -
se le vels and the sta ge of ma lig nant di se a ses.

MA TE RI AL AND MET HODS
Fifty ni ne ca ses which we re in ter ned to ope ra te for
gyne co lo gic tu mors we re eva lu a ted in this study. In
the se pa ti ents, de fi ni ti ve pat ho lo gi es we ren’t known
be fo re ope ra ti ons, ho we ver ad ne xi al pat ho logy
(n=44), ute ri ne pat ho logy (n=10), cer vi cal pat ho logy
(n=4), and vul var pat ho logy (n=1) we re pre sent. Fo -
ur te en ca ses wit ho ut any syste mic and gyne co lo gic
prob lems we re inc lu ded as con trol gro up. Pa ti ents
with using an ti-co a gu lant and oral con tra cep ti ve or
ha ving or gan in suf fi ci ency we re exc lu ded. Af ter the
ope ra ti on, pat ho lo gic fin dings we re de tec ted. 
BLO OD SAMP LES
5 cc ve no us blo od samp les we re ta ken to tu be with
so di umcy tra te be fo re the ope ra ti on from gyne co lo gic
tu mor (n=59) gro up and con trol gro up (n=14). Plas -
ma samp les we re dis tin gu is hed from blo od samp les
by cen tri fu ging at 3000 (rpm) tur ning for ten mi nu -
tes. Plas ma samp les we re kept at -20°C in plas tic tu -
bes un til analy zing ti me. Fro zen plas ma samp les we re
qu ickly dis sol ved at 37°C and they we re ma de re ady
for me a su re ment.

THE ME A SU RE MENT OF TFPI’S AC TI VITY 
The TFPI’s ac ti vi ti es of the plas ma samp les which
we re fro zen we re me a su red by the as say kit of
TFPI’s ac ti vi tiy (Ac tic hro me) (Pro duct no: 848,
Ame ri can Di ag nos ti ca Inc). The as say kit of TFPI’s
ac ti vity (Ac tic hro me®) me a su res TFPI by cro mo -
ge nic which af fects by in hi bi ting TF/FVI I a comp -
lex in plas ma. 

Pro ce du re:

- 20 ml di lu ted re fe ren ce plas ma the samp les of
tests and the stan dards of TFPI we re ad ded to mi-
c ro wells.

- The comp lex of 20 ml TF/FVI I a was ad ded to
mic ro wells.

- Mic ro wells we re clo sed and in cu ba ted at
37°C abo ut 30 mi nu tes.

- 20 ml FX of hu man was ad ded to mix tu re
and, it was in cu ba ted at 37°C for 15 mi nu tes.

- 20 ml ED TA, and then 20 µl SPEC TROZY -
ME FXa we re ad ded.

Re ac ti on im me di a tely starts af ter ad ding
SPEC TROZY ME® FXa. The co lor of so lu ti on tur -
ned to yel low whi le the re ac ti on was go ing on. Ab-
sor ban ce of so lu ti on was no ted at 450 nm
wa ve length and the chan ges of co lor we re mo ni -
to ri zed in every 5 mi nu tes. Gla ci a la se tic acid li ke
50 ml was ad ded in every well and the re ac ti on was
stop ped at 25 mi nu tes.
STA TIS TI CAL ANALY ZES
The dif fe ren ce  in me ans  for two gro ups (ma lig -
nant/ be nign &con trol) for con ti nu o us va ri ab les of
TFPI’s le vels was tes ted by t-test for two in de pen -
dent gro ups, and Mann Whit ney U test was used
for  ma lig nant / me tas ta tic & non me tas ta tic gro ups
for the me an of TFPI’s le vels. The sta tis ti cal analy -
zes we re ma de using SPSS 11 (Inc, Chi ca go, IL)
prog ram me wor king  with Win dows.

RE SULTS
With ma lig nant and be nign tu mor, 32 and 27 pa ti -
ents and wit ho ut any gyne co lo gic di sor ders 14 ca -
ses we re inc lu ded in this study. In ma lig nant gro up
(n=32), the re we re ova ri an, en do met ri um, cer vix
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and vul va can cers (n=17, n=10, n= 4, n=1, res pec ti -
vely) (Tab le 1).

Me ans of plas ma le vels of TFPI we re 0.081
U/mL (0.040 U/mL-0.178 U/mL), 0.116 U/mL
(0.091 U/mL-0.181 U/mL), and 0.074 U/mL (0.029
U/ mL-0.120 U/mL) for be nign, ma lig nant and con-
trol gro ups. The re was a sig ni fi cant dif fe ren ce bet -
we en ma lig nant and be nign gro ups plas ma le vels
of TFPI which we re fo und out hig her in ma lig nant
gro up (p< 0.0001), which was si mi lar bet we en ma-
lig nant and con trol gro ups al so. No sig ni fi cant dif-
fe ren ce in plas ma le vels of TFPI bet we en con trol
& be nign gro ups was ob ser ved (p <0.05) (Tab le 2).

In the ma lign gro up; plas ma TFPI le vels of
me tas ta tic (sta ge 3-4, n=11) ca ses we re hig her than
non-me tas ta tic (sta ge 1-2, n=21) ca ses (0.135 U/mL
and 0.106 U/mL) (p=0.031) (Tab le 3).

DIS CUS SI ON
The ac ti va ti on of blo od co a gu la ti on in can cer pa ti -
ent has be en fo und in te res ting for many ye ars. No -
wa days whet her this ac ti va ti on has a ro le in
de ve lop ment of can cer or not is be ing dis cus sed. 

The symptoms of this ac ti va ti on can be fo und
many pa ti ents with ma lig nancy.  Fib rin mo no mers
and le vels of D-di mer we re fo und out hig her in pa-
ti ents with so lid tu mors and it has be en ac cep ted
as a sign of re le a sing of TF and the ac ti va ti on of
FX.9 The ma in mec ha nism(s) of high le vels of TFPI
in can cer pa ti ents is not cle ar yet. Ho we ver, it has
be en de tec ted that in dif fe rent can cer types and
high le vels o f TFPI is re la ted to prog res si on of di s-
e a se.10,11 In our  study, sig ni fi cant  dif fe ren ces in
plas ma le vels of TFPI bet we en  ma lig nant and  be-
nign /con trol gro ups we re ob ser ved which was fo -
und out  hig her in  ma lig nant gro up  and we  had
the si mi lar  re sults  bet we en the  me tas ta tic ma lig -
nant and non me tas ta tic ma lig nant  gro up al so. The -
se re sults we re har mo ni o us with li te ra tu res.
Nor mal le vels of TFPI ac ti vity ac cor ding to our as -
say (AC TIC HRO ME TFPI Ac ti vity As say) is re-
fer red as 0.7-1.2 Ü/ml. In this study the re sults
va lu es in be nign/ma lig nant/con trol we re in the
nor mal ran ge of as say va lu es. But re sults in ma lig -
nant gro ups (me an 0.116 U/ml), we re hig her in be-
nign (me an 0.081 U/ml), non-me tas ta tic (me an
0.106 U/ml) and con trol gro ups (me an 0.074 U/ml).
This conf lict can be exp la i ned as; be ca u se the as say
isn’t ro u ti ne usa ge it hasn’t be en stan dar di zed in
lar ge gro ups yet.

Amirk hos ra vi et al. de tec ted that co a gu la ti on
ac ti vity has a part in ex pe ri men tal me tas ta sis de ve -
lop ment.12 TF ef fec ti vity in me tas ta sis is exp la i ned
by oc cur ring along with an gi o ge ne sis. The pos sib -
le an ti me tas ta tic ef fects of TFPI must be de tec ted
by ex pe ri men tal stu di es. The study of Amirk hos ra -
vi et al. is sup por ted by the study of Fis her et al.12,13
TFPI pas ses thro ugh ex tra cel lu lar spa ce and this
tran si ti on has an ef fec ti ve ro le in star ting the ad-
he si on and mig ra ti on of tu mor cells by TF/FVI I a
comp lex. In this po int of vi ew, TFPI can be pro me -
tas ta tic. TFPI can be an ti co a gu lant and an ti me tas -
ta tic in blo od cir cu la ti on and when it is re le a sed to

Groups n
Benign 27
Malignant 32
Ovary 17
Endometrium 10
Cervix 4
Vulva 1

Control 14

TABLE 1: Distribution of the groups.

Groups TFPI    Mean (U/ml)
Benign (n = 27) 0.081 (0.040 – 0.178)
Malignant (n = 32) 0.116 (0.09 – 0.181) ∗
Control (n = 14) 0.074 (0.029 – 0.120) ∗∗

TABLE 2: Mean values of levels of TFPI’s activity in benign, malignant and control groups.

p value of mean of TFPI in malignant and benign group < 0.0001
p value of mean of TFPI in malignant and control group <0.0001.

Cases TFPI    mean (U/ml)
Metastatic (n=11) 0.135
Nonmetastatic (n=21) 0.106*

TABLE 3: Mean values of levels of TFPI’s activity inmetastatic and nonmetastatic cases.

* p<0.05.
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ex tra cel lu lar spa ce it can be   pro in va zi ve and pro -
me tas ta tic.13

The high le vels of TFPI in ma lig nancy are qu -
es ti o ned if it is a mec ha nism of de fen se of body cells
or a kind of me tas ta sis mec ha nism of ma lig nant
cells. Ho we ver we don’t ha ve suf fi ci ent da ta to find

the ans wer of the se qu es ti ons and we still ne ed mo -
re cli ni cal and la bo ra tu ary study. The re are sig ni fi -
cant dif fe ren ce bet we en TFPI ac ti vity of ma lig nant
gro up and con trol-be nign gro up. Ac cor ding to the -
se re sults, this pa ra me ter can be used as a se rum
mar ker to eva lu a te and dis cri mi na te of di ag no sis.
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