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ABSTRACT

Background: Thromboembolism is the most important complication of cancers.The aim of this study was to
determine D-dimer levels in benign and malignant tumors of the uterus, ovary and cervix.

Subjects and Methods: This was a cross sectional study and it was conducted on 90 female patients referred
to Imam Khomeini and Arash Hospitals because of uterine, cervical and ovarian tumors in 2013-2014. After
surgical resection or tissue biopsy, 2 cc of each patient’s blood was taken to be sent to laboratory of hospitals.
“Nycocard” kit was chosen to measure D-dimer levels in Mg/Lit by neflumetry method. Data were analyzed in
SPSS-16 by T-test and One-Way ANOVA test.

Results: The highest mean of D-dimer was 3.9 (£ 2.9SD) in malignant cervical tumors. The mean plasma
levels of D-dimer in malignant uterine cancers (P = 0.008), ovarian cancers (P = 0.007) and cervical cancers
(P = 0.006) was significantly higher than benign tumors. In all three types of uterine, ovarian and cervical
cancers, D-dimer  was significantly higher in advanced stages  than lower  stages.
Conclusion: The plasma D-dimer levels in patients with malignant tumors of the uterus, cervix and ovary
were higher than benign types. By increasing the stage of gynecologic malignant tumors, the levels of plasma
D-dimer were increased.
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INTRODUCTION

Endometrial cancer is the most common
malignancy in women’s reproductive system and it

seventh common cancer in United States’ women,
while it consist 5% of all female malignancies and is
the most common cause of death due to

is the cause of half of the gynecologic cancers in
United States.® Endometrial carcinoma is the fourth
most common cancer in women (after breast, lung
and colorectal cancers). It is also the eighth cause of
female mortality due to malignancy.’

Cervical cancer is another common cancer in female
and is the cause of 1.6% of death due to all
malignancies in women and the cause of 15% of
death due to all gynecologic cancers. It is the
second cause of death for women between ages
20-39 after breast cancer.> Ovarian cancer is the

gynecologic cancers in women.* The prevalence of
ovarian cancer is more in developed countries’ and
more than two-third patients are in advanced
stages when the disease is diagnosed.®

Cancer is a known cause of venous
thromboembolism (VTE).” The association between
malignancy and activation of coagulation factors
has been documented since many vyears ago.
Thromboembolism is the most important side effect
of cancer and second cause of death in cancer
pa‘cien’cs.8
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The coagulopathy may be started directly by
thrombin produced by tumor cells, or indirectly by
stimulating of mononuclear cells or coagulation
system.” Recent studies showed that hyper
coagulable state in cancer leads to poor prognosis
of disease and cancer patients with VTE have less
survival than the patients without VTE.'>*!

Some coagulation factors that show the effective
role in tumor progression have been studied.’? One
of the important factors is D-dimer and high D-
dimer levels in cancer patients were associated with
thromboembolism in a population based cohort
study.”™ In fact; high levels of D-dimer that indicate
coagulation activity and fibrinolysis is reported in
cancer patients in the absence of thrombosis.
Studies showed that the high levels of D-dimer lead
to poorer prognosis of tumor even without
thromboembolism.** Coagulation and fibrinolysis
activity, as reflected by high plasma levels of
D-dimer, is independently associated with poor
prognosis in cancer and it is not necessarily
mediated by the increased risk of VTE in patients
with high D-dimer levels.™

Therefore, the elevated level of D-dimer may show
progression of tumor and higher mortality.™
Though, a few studies addressed the differences
between plasma D-dimer levels in different
gynecologic tumors. The aim of this study is to
determine and compare D-dimer levels as a tumor
marker in patients with benign and malignant
tumors of uterus, cervix and ovary.

SUBJECTS AND METHODS

The study was cross-sectional and population was
the patients referred to Arash and Emam Khomeini
hospitals with tumors of uterus, cervix and ovary
between April 2013 to March 2014 for surgical
resection or tissue biopsy. Inclusion criteria were
patients suffered from uterine, cervical and ovarian
cancer and the candidates for surgery and local
biopsy. Exclusion criteria were contraindication of
surgery and biopsy or failed biopsy and failure to
obtain the informed consent. 15 patients were
included in each subgroup of benign and malignant
tumors by use of sample size formula (a= 5% and
=20%).

After surgical resection or tissue biopsy, 2 cc of
each patient’s blood was taken to be sent to
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laboratory of hospitals. In laboratory, the blood
sample was centrifuged for 15 minute and serum
was separated from blood. The serum was then
frozen and under freezing chain conditions was
transferred to another laboratory to determine the
level of D-dimer. “Nycocard” was chosen to
measure D-dimer levels (in Mg/Lit) by Neflumetry
method. The levels that were higher than 0.3 Mg/Lit
were considered as high levels and the measures
below it were considered as low levels of D-dimer.
It should be noted that the accuracy of kit was
0.1-20 Mg/Lit. The results of tumor surgery and
local biopsy were collected by researcher, as well
and verification of the tumors was performed by a
pathologist. The analysis was processed using the
Statistical Package for Social Sciences (SPSS),
version 16. Data were represented as mean and
standard deviation and two way tables. The mean
differences between D-dimer levels in benign and
malignant tumors were analyzed using T-test and
One-Way ANOVA test. In all cases the results were
statistically significant when p-values reported less
than 0.05 (P<0.05).

RESULTS

The study was conducted on 90 female patients
who were diagnosed with benign and malignant
uterine, cervical and ovarian tumors and were
divided in 6 subgroups of 15 patients. Mean ages of
patients with benign tumors was 40.7 (+ 4.6SD) and
the ones with malignant tumors was 51(x 3.6SD).
The mean level of D-dimer was the highest in
malignant cervical tumors (3.9 Mg/Lit) and it was
the lowest in benign uterine tumors (0.27 Mg/Lit).
The mean plasma level of D-dimer in benign and
malignant tumors of uterus (P=0.008), cervix
(P=0.006) and ovary (P=0.007) was significantly
different and it is higher in malignant tumors. The
characteristics of patients’ malignant and benign
tumors are available in Table 1.

Then, D-dimer level was evaluated in malignant
gynecologic cancers. Among malignancies, the level
of D-dimer was significantly higher in cervical
cancer than uterine and ovarian cancer (P<0.05).
The characteristics of patients’ malignant tumors
are available in Table 2. In uterine cancer, the level
of D-dimer was significantly different in various
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stages and the highest difference was between
stage 1 and 4 (P=0.002).

Table 1: The characteristics of patients’ malignant and benign

tumors of uterus, cervix and ovary

Tumors Type Number  Mean Std.
Deviation
Uterine benign 15 0.27 0.281
Cancer  malignancy 15 1.61 1.797
Ovarian benign 15 0.37 0.589
Cancer  malignancy 15 2.54 2.805
Cervical benign 15 1.18 1.955
Cancer malignancy 15 3.90 2.994

In ovarian malignancies, significant different levels
of D-dimer were observed between stages either 1
and 4, and 2 and 4 and the more stages cancer
proceeds, the higher the level of D-dimer would be.
In malignant cervical tumors, the differences of
levels of D-dimer between various stages weren’t
significant, but stages 1 and 4had significantly
different levels of D-dimer, when post hoc test was
LSD (P= 0.045).

DISCUSSION

The purpose of the study was to compare D -
dimer levels in patients with benign and malignant
tumors of uterus, cervix and ovary. The study
indicated that plasma levels of D-dimer increased in
malignant tumors. The mean level of D-dimer was
significantly higher in malignant cervical tumors
than uterine and ovarian tumors. Also, in all types
of uterine, cervical and ovarian cancers, the level of
D-dimer in advanced stages was significantly higher
than the lower stages. In present study, D-dimer
which shows the activity of fibrinolytic system in
coagulation process was used as a marker to
evaluate the relationship between abnormal
coagulation/fibrinolysis and  progression  of
gynecologic  cancers.  Several tumors are
investigated about the level of D-dimers and their
prognosis. Most tumors that have been studied are
Iung,17 colon,™® prostate19 and breast® tumors and

this is probably because of their higher prevalence

Gynecological Tumors and Plasma Level of D-dimer

Table 2: The characteristics of patients’ malignant tumors of
uterus, cervix and ovary

Malignancy STAGE NO Mean  Std. Deviation

Uterus 1 5 0.26 .089
2 0 0 0
3 8 1.68 1.298
4 2 4.70 2.263

Ovary 1 3 0.10 0.000
2 3 0.17 0.115
3 6 3.08 2472
4 3 6.27 0.839

Cervix 1 2 0.10 0.000
2 5 3.66 2.887
3 4 4.48 2.427
4 4 5.53 3.337

in different population. The mean level of D-dimer
was the highest in malignant cervical tumors and it
may refer to the different mechanism of VTE in
gynecologic tumors. Previous studies showed that
the level of D-dimer will increase by progression of
ovarian cancer to higher stages.’**

Rose et al. showed that levels of D-dimer were
correlate with tumor markers such as CA-125 in
ovarian cancer.” Yousef et al. also indicated that
tissue factor and other coagulation components
that generate local thrombin can be increased in
ovarian cancer.”*

The mechanism of thrombosis is different in uterine
cancer and Polterauer et al. reported that higher
production of plasma fibrinogen can cause
thrombosis which is related to tumor progression.”
other studies have proved the production of
fibrinogen by uterine tumors.”®”’ The level of
fibrinogen in plasma affects not only the local
progression of uterine tumors but also its
metastasis.”®** In uterine cancer, metastatic
disease, extra uterine spread or FIGO stage llI/IV
and D-dimer more than 1.5 Mg/ml before
treatment are the risk factors of thromboembolism
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at initiation of treatment.* In Boinget et al. study,
the presence of metastatic tumors is a strong
determinant of thrombosis in uterine cancer, and in
metastasis the probability of thrombosis multiplied
by 6.4 in comparison to local tumor.*!

In cervical tumors the mechanism of VTE is different
and thrombocytosis strongly affects survival of
patients, even after adjustment were made for
stage, histological type and age.* If the count of
platelets increases by more than 400000, the
relative risk of cancer death will be multiplied by 1.5
in cervical cancer.*®

Increasing of the level of D-dimer and its
relationship with malignancy of gynecologic tumors
is important due to different aspects. First, it
defines the necessity of preventive treatment of
thrombosis in gynecologic cancers. Second, it can
be used as a marker beside other tumor markers for
better determination of tumor progression. It
seems that more studies are required to investigate
the use of coagulation markers for defining the
progression of gynecologic tumors.

It's suggested to design the study to follow patients,
so the relationship between prognosis of disease or
the stages of tumors and the level of plasma D-
dimer can be exactly investigated.

Increasing the sample size can lead to more
accurate evaluation of plasma D-dimer levels in
different stages of gynecologic cancers in next
studies.

CONCLUSION

Increasing of the level of D-dimer and its
relationship with malignancy of gynecologic tumors
is important due to different aspects. First, it
defines the necessity of preventive treatment of
thrombosis in gynecologic cancers. Second, it can
be used as a marker beside other tumor markers for
better determination of tumor progression. It
seems that more studies are required to investigate
the use of coagulation markers for defining the
progression of gynecologic tumors.

It’s suggested to design a study to follow patients,
so the relationship between prognosis of disease
and the plasma level of D-dimer can be exactly
investigated. Increasing the sample size can lead to
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more accurate evaluation of level of D-dimer in
different stages of gynecologic cancers in next
researches.

ACKNOWLEDGEMENT

The authors thank all the patients for their
cooperation with researchers.

CONFLICT OF INTEREST

The authors have no conflict of interest in this
article.

REFERENCES

1. Hoffman K, Nekhlyudov L, Deligdisch L. Endometrial
carcinoma in elderly women. Gynecol Oncol. 1995;
8:198-201.

2. Jennifer CO, Gregory F, Gini F. Chemotherapy in
endometrial cancer. Clin advanc hematol oncol. 2006; 4:
459-68.

3." Devita VT, Hellman S, Rosenberg SA. DeVita, Hellman,
and Rosenberg's Cancer: Principles & Practice of
Oncology. 7th ed. Philadelphia: Lippincott Williams &
Wilkins. 2005.

4. Disaia PJ, Creasman WT. Epithelial ovarian cancer. In:
Disaia PJ, Creasman WT, Editors. 6th ed. Philadelphia: St
Louis: Mosby: 2002. p. 289-350.

5. Parkin DM, Bray F, Ferlay J, et al. Global cancer
statistics, 2002, CA Cancer J Clin. 2005; Mar-Apr. 55 (2):
74-108.

6. Visintin, Irene. "Diagnostic markers for early detection
of ovarian cancer." Clinical Cancer Research; 2008. 14(4):
1065-1072.

7. Falanga A, Donati MB. Pathogenesis of thrombosis in
patients with malignancy. Int J Hematol. 2001; 73: 137-
44,

8. Donati MB. Cancer and thrombosis. Haemostasis.
1994; 24:128-31

9. Mousa SA. Anticoagulants in thrombosis and cancer:
The missing link. Semin Thromb Hemost. 2002; 28:45-52.
10. Rickles FR, Edwards RL, Barb C. Abnormalities of
blood coagulation in patients with cancer: fibrinopeptide
A generation and tumor growth. Cancer (Phila).1983; 51:
301-7.

11. Sorensen HT, Mellemkjaer L, Olsen JH, et al.
Prognosis of cancers associated with venous
thromboembolism. N Engl J Med; 2000. 343: 1846-50.

12. Sampson MT, Kakkar AK. Coagulation proteases and
human cancer. Biochem Soc Trans. 2002; 30: 201-207.

International Journal of Hematology Oncology and Stem Cell Research
ijhoscr.tums.ac.ir



[JHOSCR, 1 July 2015. Volume 9, Number 3

13. Cushman M, Folsom AR, Wang L. Fibrin fragment
D-dimer and the risk of future venous thrombosis. Blood.
2003;101:1243-1248.

14. Lippi G, Franchini M, Targher G, et al. Help me,
Doctor! My D-dimer is raised. Ann Med. 2008; 40: 594-
605.

15. Kuderer NM, Ortel TL, Francis CW. Impact of venous
thromboembolism and anticoagulation on cancer and
cancer survival. J Clin Oncol. 2009; 27(29):4902 11.

16. Nagy Z, Horv'ath O, K’adas J. “D-dimer as a potential
prognostic marker,” Pathology and Oncology Research.
2012; 18: 669-674.

17. Tas F, Kilic L, Serilmez M, et al. Clinical and prognostic
significance of coagulation assays in lung cancer. Respir
Med. 2013; 107:451-457.

18. Vossen CY, Hoffmeister M, Chang-Claude JC, et al.
Clotting factor gene polymorphisms and colorectal
cancer risk. J Clin Oncol. 2011; 29(13): 1722-7.

19. Caine GIJ, Lip GY, Stonelake PS, et al. Platelet
activation, coagulation and angiogenesis in breast and
prostate carcinoma. Thromb Haemost. 2004; 92: 185-90.
20. Toth B, Nieuwland R, Liebhardt S, et al. Circulating
microparticles in breast cancer patients: A comparative
analysis with established biomarkers. Anticancer Res.
2008; 28: 1107—-1112.

21. Von Tempelhoff GF, Dietrich M, Niemann F. Blood
coagulation and thrombosis in patients with ovarian
malignancy. Thromb Haemost. 1997; 77:456 461.

22. Oya M, Akiyama Y, Okuyama T, et al. High
preoperative plasma D-dimer level is associated with
advanced tumor stage and short survival after curative
resection in patients with colorectal cancer. Jpn J Clin
Oncol. 2001;31: 388394.

23. Rose PG, Terrien JM, Baker S. Plasma Ddimer and
peritoneal CA-125 levels as predictors of disease status in
ovarian carcinoma. J Surg Oncol. 1994; 56(3):168-71.

24. Yousef GM, Polymeris ME, Yacoub GM, et al. Parallel
overexpression of seven Kkallikrein genes in ovarian
cancer. Cancer Res. 2003; 63:2223-2227

25. Polteraue R.S, Grimm C, Husslein H, et al. The
prognostic value of plasma fibrinogen levels in patients
with endometrial cancer: a multi-centre trial V
Seebacher. British Journal of Cancer. 2010; 102, 952 —
956.

26. Sahni A, Simpson-Haidaris PJ, Sahni SK, et al.
Fibrinogen synthesized by cancer cells augments the
proliferative effect of fibroblast growth factor-2 (FGF-2). )
Thromb Haemost. 2008; 6: 176—183.

27. Lawrence SO, Simpson-Haidaris PJ. Regulated de
novo biosynthesis of fibrinogen in extrahepatic epithelial
cells in response to inflammation. Thromb Haemost.
2004; 92: 234-243.

Gynecological Tumors and Plasma Level of D-dimer

28. Palumbo JS, Kombrinck KW, Drew AF, et al.
Fibrinogen is an important determinant of the metastatic
potential of circulating tumor cells. Blood. 2000; 96:
3302-3309.

29. Palumbo JS, Talmage KE, Massari JV, et al. Platelets
and fibrin-(ogen) increase metastatic potential by
impeding natural killer cell mediated elimination of
tumor cells. Blood. 2005; 105: 178-185.

30. Satoh T, Mastumoto K, Uno K. Silent venous
thromboembolism before treatment in endometrial
cancer and the risk factors. Brit J Cancer. 2008; 99:
1034-1039.

31. Boing AN, Hau CM, Sturk A, et al. Platelet
microparticles contain active caspase. Platelets. 2008
Mar; 19(2): 96-103.

32. Lopes, A, Daras V, Cross P A, et al. Thrombocytosis as
a prognostic factor in women with cervical cancer.
Cancer; 1994. 74, 90-92.

33. Hernandez E, Lavine M, Dunton CJ, et al. Poor
prognosis associated with thrombocytosis in patients
with cervical cancer. Cancer. 1992; 69: 2975-7.

111

International Journal of Hematology Oncology and Stem Cell Research
ijhoscr.tums.ac.ir



