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Elevated Plasma Levels of the
Tissue Factor Pathway Inhibitor (TFPI) in
Gynecologic Cancers

Jinekolojik Malignitelerde Doku Faktor Yolu
Inhibitériin (TFPI) Artmis Diizeyleri

ABSTRACT Objective: Malignant cells increase the expression of procoagulant substances like Tis-
sue factor (TF). A kind of natural protease, called TF pathway inhibitor (TFPI), that hinders the con-
nection of TF and inhibits the activation of extrinsic coagulation pathway was detected. Material
and Methods: 59 cases which were interned to operate for gynecologic tumors were included to ta-
ke part in this study. Also, 14 healthy subjects were enrolled as controls to the study. The TFPI’s
activities of the plasma samples which were frozen were measured by the assay kit of TFPI’s acti-
vitiy (Actichrome). The differences in means for groups (malignant/ benign & control/benign) for
continuous variables of TFPI’s levels were tested by t-test for two independent groups, and Mann
Whitney U test was used for malignant / metastatic & nonmetastatic groups for the mean of TFPI’s
levels. Results: There was a significant difference between malignant and benign and control gro-
ups plasma levels of TFPI which was found out higher in malignant group (p< 0.0001), which was
similar between malignant and control group also. In the malign group; plasma TFPI levels of me-
tastatic (stage 3-4, n=11) cases were higher than non-metastatic (stage 1-2, n=21) cases (0.135 U/mL
and were 0.106 U/mL) (p=0.031). Conclusion: The high levels of TFPI in malignancy are questio-
ned if it is a mechanism of defense of body cells or a kind of metastasis mechanism of malignant cells.

Key Words: Blood coagulation; tissue factor pathway inhibitor (1-161); carcinoma

OZET Amag: Malign hiicreler, Tissue factor (TF) gibi prokoagiilan maddelerin ekspresyonunu art-
tirirlar. F VIPnin aktif formuna déntismesini ve boylece TF ile baglanmasini engelleyen ‘TF path-
way inhibitor’(TFPI) olarak adlandirilan dogal bir proteaz varlig: tespit edilmis bulunmaktadir.
Gereg ve Yontemler: Bu caligmaya jinekolojik tiimér nedeniyle ve opere edilen 59 olgu dahil edil-
di. Kontrol grubu olarak, herhangi bir sistemik ve jinekolojik problemi olmayan 14 olgu alindi.
Dondurularak saklanan plazma 6rneklerinin TFPI aktiviteleri, Actichrome® TFPI aktivite assay
kiti ile ol¢iildii. Malign-benign, kontrol-benign olgularin TFPI diizey ortalamalarinin karsilastiril-
masinda bagimsiz iki grubun standart t testi, malign, metastatik-nonmetastatik gruplarin TFPI dii-
zeylerinin kargilagtirilmasinda Mann-Whitney U testi kullanildi. Bulgular: Malign olgularin TFPI
diizeyleri ortalamalari, benign olgularin ve kontrol grubunun TFPI diizeyleri ortalamalarindan is-
tatistiksel olarak ileri derecede anlaml yiiksek tespit edildi (p<0.0001). Malign olgular i¢inde non-
metastatik (evre 1-2) olan grubun serum TFPI diizeyleri (0.106 U/ml), metastatik (evre 3-4) olan
grubun serum TFPI diizeylerinden (0.135 U/ml) diisiik olup istatistiksel olarak anlaml fark saptan-
d1 (p=0.031) Sonug: Malign olgularda TFPI diizey artis1 konak hiicrelerinin bir savunma mekaniz-
mas1 m1 yoksa tiimor hiicrelerinin bir yayilma mekanizmas: m1 oldugu sorularini akla getirmektedir.

Anahtar Kelimeler: Koagiilasyon; doku fakt6r yolu; inhibitérii (1-161); malignite (karsinoma)
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ost patients with malignant disease have evidence of increased
coagulation activation. Thrombosis is a frequent complication of
malignancy and the second most important cause of death in can-
cer patients."” For many years, these clinical observations have triggered
interest in blood clotting activation in cancer patients and, more recently,
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in the possibility that such activation plays a role
in cancer growth, particularly in metastatic deve-
lopment.

Malignant cells constitutively express procoa-
gulants such as tissue factor (TF). TF which comp-
lexes with factor VIla (FVIIa) and activates factor
X (FX) which is a cysteine protease.>* Activated FX
(FXa) initiates extrinsic pathway of the blood coa-
gulation which mechanism can explain why the
cancer patients have hypercoagulability.” A kind of
natural protease, called TF pathway inhibitor
(TFPI), that inhibits the binding of TF and FVI-I
by blocking the activation of FX was detected.®”
In the most of the recent many studies, plasma le-
vels of TFPI in malignancies of colon, breast, lung
and hematology were searched and, it was shown
that plasma levels of TFPI increased in solid tu-
mors.3’ However, there is no tumor specific study
about this subject and the aim of this study is to de-
termine the plasma levels of TFPI in gynecologic
tumors and to search the relationship between the-
se levels and the stage of malignant diseases.

I MATERIAL AND METHODS

Fifty nine cases which were interned to operate for
gynecologic tumors were evaluated in this study. In
these patients, definitive pathologies weren’t known
before operations, however adnexial pathology
(n=44), uterine pathology (n=10), cervical pathology
(n=4), and vulvar pathology (n=1) were present. Fo-
urteen cases without any systemic and gynecologic
problems were included as control group. Patients
with using anti-coagulant and oral contraceptive or
having organ insufficiency were excluded. After the
operation, pathologic findings were detected.

BLOOD SAMPLES

5 cc venous blood samples were taken to tube with
sodiumcytrate before the operation from gynecologic
tumor (n=59) group and control group (n=14). Plas-
ma samples were distinguished from blood samples
by centrifuging at 3000 (rpm) turning for ten minu-
tes. Plasma samples were kept at -20°C in plastic tu-
bes until analyzing time. Frozen plasma samples were
quickly dissolved at 37°C and they were made ready
for measurement.
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THE MEASUREMENT OF TFPI'S ACTIVITY

The TFPT’s activities of the plasma samples which
were frozen were measured by the assay kit of
TFPI’s activitiy (Actichrome) (Product no: 848,
American Diagnostica Inc). The assay kit of TFPI’s
activity (Actichrome®) measures TFPI by cromo-
genic which affects by inhibiting TF/FVIla comp-
lex in plasma.

Procedure:

- 20 ml diluted reference plasma the samples of
tests and the standards of TFPI were added to mi-
crowells.

- The complex of 20 ml TF/FVIIa was added to
microwells.

- Microwells were closed and incubated at
37°C about 30 minutes.

- 20 ml FX of human was added to mixture
and, it was incubated at 37°C for 15 minutes.

- 20 ml EDTA, and then 20 pl SPECTROZY-
ME® FXa were added.

Reaction immediately starts after adding
SPECTROZYME® FXa. The color of solution tur-
ned to yellow while the reaction was going on. Ab-
sorbance of solution was noted at 450 nm
wavelength and the changes of color were moni-
torized in every 5 minutes. Glacialasetic acid like
50 ml was added in every well and the reaction was
stopped at 25 minutes.

STATISTICAL ANALYZES

The difference in means for two groups (malig-
nant/ benign &control) for continuous variables of
TFPT’s levels was tested by t-test for two indepen-
dent groups, and Mann Whitney U test was used
for malignant / metastatic & nonmetastatic groups
for the mean of TFPI’s levels. The statistical analy-
zes were made using SPSS 11 (Inc, Chicago, IL)
programme working with Windows.

I RESULTS

With malignant and benign tumor, 32 and 27 pati-
ents and without any gynecologic disorders 14 ca-
ses were included in this study. In malignant group
(n=32), there were ovarian, endometrium, cervix
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TABLE 1: Distribution of the groups.

Groups n
Benign 27
Malignant 32

Ovary 17

Endometrium 10

Cervix 4

Vulva
Control 14

and vulva cancers (n=17, n=10, n= 4, n=1, respecti-
vely) (Table 1).

Means of plasma levels of TFPI were 0.081
U/mL (0.040 U/mL-0.178 U/mlL), 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 benign, malignant and con-
trol groups. There was a significant difference bet-
ween malignant and benign groups plasma levels
of TFPI which were found out higher in malignant
group (p< 0.0001), which was similar between ma-
lignant and control groups also. No significant dif-
ference in plasma levels of TFPI between control
& benign groups was observed (p <0.05) (Table 2).

In the malign group; plasma TFPI levels of
metastatic (stage 3-4, n=11) cases were higher than
non-metastatic (stage 1-2, n=21) cases (0.135 U/mL
and 0.106 U/mL) (p=0.031) (Table 3).

TABLE 2: Mean values of levels of TFPI's activity in
benign, malignant and control 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) -

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.

TABLE 3: Mean values of levels of TFPI's activity in
metastatic and nonmetastatic cases.

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

* p<0.05.
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I DISCUSSION

The activation of blood coagulation in cancer pati-
ent has been found interesting for many years. No-
wadays whether this activation has a role in
development of cancer or not is being discussed.

The symptoms of this activation can be found
many patients with malignancy. Fibrin monomers
and levels of D-dimer were found out higher in pa-
tients with solid tumors and it has been accepted
as a sign of releasing of TF and the activation of
FX.? The main mechanism(s) of high levels of TFPI
in cancer patients is not clear yet. However, it has
been detected that in different cancer types and
high levels o f TFPI is related to progression of dis-
ease.'®! In our study, significant differences in
plasma levels of TFPI between malignant and be-
nign /control groups were observed which was fo-
und out higher in malignant group and we had
the similar results between the metastatic malig-
nant and nonmetastatic malignant group also. The-
se results were harmonious with literatures.
Normal levels of TFPI activity according to our as-
say (ACTICHROME® TFPI Activity Assay) is re-
ferred as 0.7-1.2 U/ml. In this study the results
values in benign/malignant/control were in the
normal range of assay values. But results in malig-
nant groups (mean 0.116 U/ml), were higher in be-
nign (mean 0.081 U/ml), non-metastatic (mean
0.106 U/ml) and control groups (mean 0.074 U/ml).
This conflict can be explained as; because the assay
isn’t routine usage it hasn’t been standardized in
large groups yet.

Amirkhosravi et al. detected that coagulation
activity has a part in experimental metastasis deve-
lopment.'? TF effectivity in metastasis is explained
by occurring along with angiogenesis. The possib-
le antimetastatic effects of TFPI must be detected
by experimental studies. The study of Amirkhosra-
vi et al. is supported by the study of Fisher et al.>!3
TFPI passes through extracellular space and this
transition has an effective role in starting the ad-
hesion and migration of tumor cells by TF/FVIIa
complex. In this point of view, TFPI can be prome-
tastatic. TFPI can be anticoagulant and antimetas-
tatic in blood circulation and when it is released to
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extracellular space it can be proinvazive and pro-
metastatic."

The high levels of TFPI in malignancy are qu-
estioned if it is a mechanism of defense of body cells
or a kind of metastasis mechanism of malignant
cells. However we don’t have sufficient data to find
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the answer of these questions and we still need mo-
re clinical and laboratuary study. There are signifi-
cant difference between TFPI activity of malignant
group and control-benign group. According to the-
se results, this parameter can be used as a serum
marker to evaluate and discriminate of diagnosis.

Ricles FR, Levine MN. Venous thromboem-
bolism in Malignancy and Malignancy in Ve-
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