
Introduction

Venous thromboembolism (VTE), deep vein thrombosis

(DVT), and pulmonary embolism (PE) are well-known

complications of malignancy. These were first reported by

Trousseau in the 1860s [1]. Their pathophysiology is un-

clear but is postulated to be due to the stasis of blood flow

as a result of immobility or compression by tumor, as well

as hypercoagulability related to the release of procoagulant

factors such as tissue factor [2, 3] and other inflammatory

cytokines [4, 5]. VTE can lead to significant morbidity such

as recurrent thromboembolism, bleeding, venous gangrene,

and even death. Amongst gynecological cancers, VTE is

commonest in epithelial ovarian carcinomas (EOC) com-

pared with other primaries, with an incidence that ranges

between 5.2% and 16.9% [6-8].

Ovarian clear cell carcinoma (CCC) accounts for 2.5–

12.2% in EOC and is the second most common histologi-

cal type after high-grade serous carcinoma (HGSC) [9, 10].

It is more common in Asian countries like Japan where the

prevalence is up to 15–25% [11, 12], and the incidence of

VTE is 10.8–42% [6, 9, 13-17]. 

It is recommended that routine thromboprophylaxis with

either unfractionated heparin or low molecular heparin

should be administered to all patients before and for at least

seven days after major pelvic surgery [18]. Also, several

authorities such as the American Society of Clinical On-

cology (ASCO), American College of Chest Physicians

(ACCP), and National Institute for Health and Clinical Ex-

cellence (NICE) also advocated extended prophylaxis for

up to four weeks after pelvic surgery for malignancy for

those with low risk of bleeding [18-20]. This recommen-

dation has been supported by some cost-effective analyses

[21, 22]. Nevertheless, this practice is not commonly im-

plemented in Asian population because the incidence of

thromboembolism in Asians is lower than that reported in

the Western countries [23]. This study aims to discover the

incidence of thromboembolism in a group of Asian patients

with ovarian CCC, and to investigate its clinical implica-

tions in these patients.

Materials and Methods

This retrospective study was performed in the Division of Gy-

naecological Oncology of the Queen Mary Hospital, a tertiary

cancer referral center in Hong Kong. Approval of the Institutional

Review Board of the University of Hong Kong / Hospital Au-

thority Hong Kong West Cluster was obtained. Between July 1987
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Summary

Purpose of Investigation: To evaluate the incidence and prognostic implications of venous thromboembolism (VTE) in Asian patients

with ovarian clear cell carcinoma (CCC). Materials and Methods: Between July 1987 and December 2005, 144 CCC patients were iden-

tified.  The clinical outcomes of those with (case) and without (control) VTE were analyzed retrospectively. Results: After a mean fol-

low-up of 131.2 ± 52.2 months, 11.1% (16/144) developed VTE and only one occurred in the perioperative period.  Compared to the

control, the case group was less responsive to chemotherapy (57.1% vs. 85.1%, p = 0.01) with shorter duration of response to chemother-

apy (4.7 months vs. 83.6 months; p < 0.001), higher recurrence / progressive disease rate (100.0% vs. 37.2%, p < 0.001), shorter me-

dian disease-free survival (DFS) (0 months vs. 70.8 months; p < 0.001), and overall survival (OS) (16.5 months vs. 88.0 months; p <
0.001).  The median interval from the diagnosis of VTE to death was 43.0 (range 1–394) days, and the 60-day mortality rate was 56.3%.

Multivariate analysis showed that duration of chemotherapy response for more than one year was independently correlated with the DFS,

while VTE, stage, and the chemotherapy response duration were independent prognosticators for OS. Conclusion: VTE is rare in Asian

patients with CCC and care is needed when giving it to these patients in view of possible haemorrhagic complications.  When VTE oc-

curs, it is associated with high mortality.
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and December 2005, 144 patients with CCC were identified from

the departmental registry and pathology database. All available

clinical details including the demographic data, information on

the disease, treatment, recurrence, and survival were collected.

All specimens were reviewed by present gynecological patholo-

gists. 

All full staging procedures were performed or supervised by

accredited gynaecological oncologists. Stage I and II were classi-

fied as early-stage diseases while Stage III and IV were regarded

as late-stage diseases. Optimal debulking was defined as having

residual diseases less than 1 cm in diameter in this study. It had

been estimated that the annual incidence of DVT and pulmonary

embolism in Hong Kong was 17.1 and 3.9 per 100,000 popula-

tion, respectively [24], and thromboprophylaxis was not a routine

practice [23]. Only simple measures like early mobilization, in-

termittent pneumatic compression, and graduated compression

stockings were used, unless if the patients had risk factors like

heavy smoking, Caucasians or high body mass index. DVT was

detected by clinical signs and ultrasound Doppler, while PE was

detected by clinical signs and ventilation / perfusion scan, com-

puted tomography or pulmonary angiogram. Clinical data were

compared between those with (case) and without VTE (control).

Overall survival (OS) was defined as the time interval from the

date of primary surgery to the date of death or being censored at

the date of the last follow-up. Disease-free survival (DFS) was

defined as the time interval from the date of primary surgery to the

date of recurrence or last follow-up. Patients’ survival distribu-

tion was analyzed by the Kaplan-Meier method and the results

were compared with log rank test. Multivariate analysis was per-

formed using Cox regression. Categorical variables were analyzed

by Chi-square test or Fisher’s exact test and means or medians of

continuous variables were compared using independent t-test or

Mann-Whitney U test where appropriate. A p-value of less than

0.05 was considered as significant. These statistics were analyzed

using SPSS software version 20. 

Results

One hundred forty-four patients with CCC were identi-

fied during the study period, accounting for 20.1% of all

EOC patients. The mean follow-up interval was 131.2

(range 10.7–301.3) months, and the mean age of the whole

cohort was 48.1 ± 9.8 (range 26–81) years. All were Hong

Kong Chinese, except one Filipino, one Singaporean and

one Indonesian. For patients with CCC, 16 (11.1%) had

symptomatic VTE in comparison to only 1.7% (eight out of

468) in non-CCC ovarian cancer patients. Only one out of

13 patients was a smoker. The mean body mass index was

23.7 ± 4.1. None of them had previous history or family

history of VTE. The mean white cell count was 11.3 ± 5.6,

absolute neutrophil count was 10.0 ± 5, platelet count was

293.0 ± 144.8, haematocrit was 0.30 ± 0.03. All had throm-

bosis in the lower limb vessels, with five involving iliac

veins, one involving inferior vena cava up to the renal vein,

and one with co-existing pulmonary embolism. Apart from

one patient who developed VTE before the diagnosis of

cancer and another one the next day after primary surgery,

the rest (87.5%) were diagnosed at the time of recurrence

or progression. The median time interval between the date

of primary surgery and the development of VTE was 409

(range 36–2,373) days. 

The median CA 125 level before treatment was 87.5

(range 4–16,174) U/ml. Apart from one patient who refused

treatment, all patients had undergone upfront surgery and

12 (8.4%) of which were conservative surgery. As the prac-

tice of lymphadenectomy was not standardized in the ear-

lier years, 71 patients (49.3%) did not have complete

staging procedure and 55 (77.5%) of them had apparently

Stage I disease. Overall, 92.8% patients had an optimal cy-

toreduction. The demographic features, treatment details,

and outcomes of the case and control groups are outlined in

Table 1. Fewer patients in the case group presented at early

stage (50.0% vs. 71.0%, p = 0.247), although it was not sta-

tistically significant, and 132/144 (91.7%) patients received

adjuvant chemotherapy and 112 (84.8%) of them were plat-

inum-based. Compared with the control group, signifi-

cantly smaller proportion of the patients with VTE was

responsive to chemotherapy (57.1% vs. 85.1%, p = 0.01)

including platinum-based therapy (30.8% vs. 80.2%, p =

0.001). The median duration of response to chemotherapy

was 4.7 (range 0.9–31) months in the case group and 83.6

(range 0–218) months in the control group (p < 0.001).

Sixty-eight out of 137 (49.6%) had either relapse, persist-

ent or progressive disease. The recurrence / progressive dis-

ease rate was significantly higher in the case group

compared to the control (100.0% vs. 37.2%, p < 0.001).

The five-year OS rate and DFS rate of the whole cohort

was 69.8% and 62.3% respectively, for early-stage diseases,

and dropped to 12.5% and 8.3%, respectively, for those

with late-stage diseases. None of the 16 patients in the case

group survived, compared with 81 out of 128 patients

(63.3%) in the control group (p < 0.001), and all patients of

the case group died of progressive disease rather than com-

plications of VTE or its treatment. The five-year DFS and

OS rates of the case group were 0% and 6.2%, compared

with 52.0% and 63.0% in the control group, respectively.

The median DFS (0 months, range 0–0 months vs. 70.8

months, range 0–222.8 months; p < 0.001) and OS (16.5

months, range 3.1–77.7 months vs. 88.0 months, range 0.1

–301.3 months; p < 0.001) were all significantly worse in

the case group than the control group. The median interval

between the diagnosis of VTE and death was 43.0 (range 1–

394) days, and the mortality rate was 56.3% within three

months after the diagnosis of VTE.

Survival analysis was performed to evaluate the rela-

tionship between different clinical parameters with CCC,

and those significant factors for DFS and OS are shown in

Figures 1 and 2, respectively. 

Cox regression was performed using those parameters

found to be significant in the Kaplan-Meier analyses. Du-

ration of chemotherapy response, including partial and

complete response, for more than one year was independ-

ently correlated with the DFS (hazard ratio (HR) 4.0, 95%

confidence interval (CI) 1.5 – 10.3; p = 0.005), while VTE

(HR 4.3, 95% CI 1.2–15.0; p = 0.02), Stage (HR 0.2, 95%
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Table 1. — Demographic features, treatment details, and outcomes of patients with and without VTE.
Thromboembolism p-value

Yes No

Age (years) 43.6 ± 12.0 48.7 ± 9.4 0.049

Range 30 - 79 26 - 81

Number of patients 16 128

Parity Nulliparity 11 (73.3%) 61 (47.7%) 0.099

Multiparity 4 (26.7%) 67 (52.3%)

Number of patients 15 128

Presentation Abdominal distension 5 (33.3%) 38 (29.7%) 0.773

Abdominal discomfort / pain 1 (6.7%) 31 (24.2%) 0.306

Mass 4 (26.7%) 20 (15.6%) 0.486

Post-menopausal or irregular vaginal bleeding 2 (13.3%) 16 (12.5%) 1.000

Constitutional symptoms 0 (0%) 3 (2.3%) 1.000

Incidental finding 0 (0%) 17 (13.3%) 0.216

Ankle edema +/- calf pain 2 (13.3%) 1 (0.78%) 0.030

Pleural effusion 0 (0%) 1 (0.78%) 1.000

Acute retention of urine 0 (0%) 1 (0.78%) 1.000

Pyrexia 1 (6.7%) 0 (0%) 0.106

Number of patients 15 128

Median pre-treatment 177.9 84 0.763

CA125 (U/ml) Range 5.9 - 1209 4 - 16174

Number of patients 10 74

Stage Stage 1 2 (25.0%) 40 (58.0%) NA

Stage 2 2 (25.0%) 9 (13.0%)

Stage 3 3 (37.5%) 16 (23.2%)

Stage 4 1 (12.5%) 4 (5.8%)

Number of patients 8 69

Primary treatment Nil 0 (0%) 1 (0.8%) NA

Surgery alone 2 (12.5%) 8 (6.2%)

Surgery and adjuvant chemotherapy 14 (87.5%) 119 (93.0%)

Number of patients 16 128

Lymphadenectomy Yes 7 (43.8%) 55 (43.3%) 0.973

No 9 (56.2%) 72 (56.7%)

Number of patients 16 127

Yield of pelvic lymph nodes 11.5 ± 8.7 18.9 ± 11.0 0.204

Range 3 - 20 1 - 45

Number of patients 4 35

Yield of para-aortic lymph nodes 23.7 ± 5.5 10.6 ± 8.4 0.02

Range 20 - 30 1 - 30

Number of patients 3 17

Lymph node involvement Positive 2 (28.6%) 5 (8.8%) 0.166

Negative 5 (71.4%) 52 (91.2%)

Number of patients 7 57

Capsular involvement Capsular involvement 6 (50.0%) 30 (36.6%) 0.372

No capsular involvement 6 (50.0%) 52 (63.4%)

Number of patients 12 82

Rupture of tumour Rupture 4 (50.0%) 60 (72.3%) 0.231

Intact 4 (50.0%) 23 (27.7%)

Number of patients 8 83

Peritoneal cytology Negative 6 (66.7%) 52 (61.2%) 1.000   

Positive 3 (33.3%) 33 (38.8%)    

Number of patients 9 85   

Residual disease  ≤1cm 12 (100%) 104 (92.0%) 0.598   

>1cm 0 (0%) 9 (8.0%)    

Number of patients 12 113   

Platinum-based chemotherapy Platinum-based 13 (92.9%) 99 (83.9%) 0.694

Non-platinum-based 1 (7.1%) 19 (16.1%)

Number of patients 14 118

Median duration of chemotherapy 4.7 83.6 < 0.001

response (months) Range 0.9 - 31 0 - 218

Number of patients 14 117

Duration of response > 1 year 8 (57.1%) 97 (85.1%) 0.01

to chemotherapy ≤ 1 year 6 (42.9%) 17 (14.9%)    

Number of patients 14 114   

Progression / relapse Yes 16 (100%) 45 (37.2%) <0.001

No 0 (0%) 76 (62.8%)    

Number of patients 16 121   

Disease status With disease 16 (100%) 52 (43%) <0.001   

Without disease 0 (0%) 69 (57%)

Number of patients 16 121

Survival status Alive 0 (0%) 81 (63.3%) <0.001

Dead 16 (100%) 47 (36.7%)

Number of patients 16 128

Median disease free 0 70.8 < 0.001

survival (months) Range 0 0 - 222.8

Number of patients 16 127

Median overall survival (months) 16.5 88 < 0.001
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Figure 1. — Disease-free survival according to different parameters: (a) thromboembolism, (b) stage, (c) lymph node involvement, (d)

residual disease, (e) platinum sensitivity, and (f) chemosensitivity.
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Figure 2. — Overall survival according to different parameters: (a) thromboembolism, (b) stage, (c) lymph node involvement, (d) resid-

ual disease, (e) platinum sensitivity, and (f) chemosensitivity.
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CI 0.1–0.9; p = 0.03), and the duration of chemotherapy re-

sponse for more than one year (HR 75.8, 95% CI 15.5–

370.3; p < 0.001) were independent prognosticators for OS.

Discussion

The survival of patients with early-stage CCC is similar

to patients with serous carcinoma, but the reverse was ob-

served in advanced diseases [10]. Tumor stage is an im-

portant prognostic parameter in CCC as shown in the

present study [25, 26]. Some studies showed a survival ben-

efit of performing lymphadenectomy [25, 26], but some au-

thors and the present group did not find it significant [27].

Although the incidence of lymph node metastasis is only <

5% in CCC, the mortality is three times higher in those with

lymph node metastasis than those without [26], and because

of its low proliferation activity, CCC is generally consid-

ered to be resistant to platinum-based chemotherapy com-

pared with the serous counterpart [12]. The present patients

had a relatively high response rate to chemotherapy. The

exact reason was not known, but a response rate up to 70%

had also been reported [15]. The use of adjuvant platinum-

based chemotherapy in the present patients had no effect

on either the DFS or OS. 

It had been suggested that cancer patients with VTE, in

general, had poor prognosis especially if the VTE occurred

within the first year of diagnosis [28, 29]. For patients with

EOC, whether those with VTE have poorer survival re-

mains controversial. While some did not show a significant

prognostic value of VTE [30, 31], others found that those

with VTE were associated with a worse survival [7, 8]. 

The prognostic implication of VTE specifically in CCC

is equally conflicting. Some investigators found that VTE

does not have any impact on the prognosis [14, 15]. Nev-

ertheless, Recio et al. demonstrated a worse outcome for

those with VTE (mean survival 14.2 months; five-year sur-

vival rate 0%) compared with those without (mean survival

33.8 months; five-year survival rate 38%) (p = 0.009) [13].

Matsurra et al. also observed that those with DVT had a

higher risk of death than the control (HR 2.97, 95% CI

1.31–6.75; p = 0.01) [9]. Furthermore, in the study by Diaz

et al., patients who developed VTE during the primary

treatment had a significantly shorter median progression-

free survival (11 vs. 76 months; p = 0.01) and OS (19 vs. 90

months; p = 0.001) than those without VTE, and VTE re-

mained as an independent predictor of death (HR 3.6; p =

0.005) on multivariate analysis after controlling for tumor

stage [17]

The present authors postulate three hypotheses on the

detrimental survival effect of VTE in this cohort. First, the

mortality might be due to VTE and its complications like

PE and bleeding. However, this was not likely in the pres-

ent patients because anti-coagulant was initiated immedi-

ately after VTE was diagnosed, and no DVT or treatment

complications were found except for one patient with doc-

umented PE. The second possibility is VTE may be a sur-

rogate marker for advanced or recurrent disease and the lat-

ter per se is inherently associated with poor prognosis.

Nevertheless, some authors like Diaz et al. demonstrated

that VTE had no significant impact on survival in recurrent

CCC and so the poor outcomes in patients with VTE can-

not be totally attributable to its association with the disease

status and tumor volume [17]. Another plausible explana-

tion, which may be the most likely, is the interaction be-

tween the coagulatory pathway, the inflammatory cascade,

and tumor metastasis [4]. On one hand, activated onco-

genes like K-ras, EGFR and MET, as well as inactivated

tumor suppressor genes like p53 and pTEN, may promote

the expression of tissue factor (TF) and release procoagu-

lants such as cancer procoagulant (CP), TF-bearing mi-

croparticles and other fibrinolysis inhibitors, resulting in a

prothrombotic state [32]. On the other hand, VTE itself also

modifies the tumor biology and microenvironment. For ex-

ample, TF can increase the local generation of coagulation

proteases including factor VIIa and form a complex with

it, leading to the cleavage of protease activate receptors

(PAR) inside the tumor cells [32, 33]. This then upregulates

the expression of angiogenic factors including VEGF and

causes neovascularization and tumor growth [5, 32, 34]. It

has been shown that the levels of TF and TF-bearing mi-

croparticles, a potent form of TF, were raised in cancer pa-

tients with VTE including CCC and these could potentially

be a predictor for cancer-related death [2, 3, 35].

VTE can occur anytime during the disease course. One

retrospective study showed that 30% of VTE in ovarian

cancer patients was identified within three months of major

pelvic or abdominal cancer surgery [7]. Saadeh et al.
showed that one-third of VTE occurred before treatment,

one-third within 28 days after surgery, and another one-

third during chemotherapy [8]. Duska et al. also found that

among their 18 patients who developed VTE despite ap-

propriate thromboprophylaxis, 50% had VTE at the post-

operative period [16]. The present study showed that the

overall incidence of VTE was low in ovarian cancer pa-

tients even without routine medical thromboprophylaxis in-

cluding those in perioperative period, and among the CCC

patients, only 1/144 (0.69%) developed postoperative VTE.

It is unclear why the incidence of VTE is lower in Asians

than the western population. On the other hand, torrential

bleeding had been observed in some Asian patients after

receiving anti-coagulant in the immediate postoperative pe-

riod and exploratory laparotomy was required (data not

published). These results challenge the routine periopera-

tive thromboprophyaxis as suggested by most authorities

[18-20].

Some suggested survival benefit of using low molecular

weight heparin (LMWH) in advanced cancer patients [36-

38]. A recent meta-analysis from 11 randomized controlled

studies demonstrated that the one-year mortality was sim-

ilar in patients with and without LMWH [39]. The data in
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EOC were scarce. A multi-center phase II randomized

open-label study on 77 newly diagnosed EOC patients who

received chemotherapy together with either placebo or one

of the three regimens of dalteparin (50, 100 or 150 IU/kg

daily) for the first three cycles, showed that ≥ 85% of the

dalterparin group had at least 50% decrease of CA 125 level

[40]. However, the response was not assessed with the RE-

CIST criteria, and due to poor subject recruitment, the study

was terminated prematurely, and the anti-tumor effect of

dalteparin and patients’ survival performance could not be

evaluated because of a lack of the non-LMWH controls.

Until now, it is not recommended to employ anticoagulant

to improve the survival of ambulatory cancer patients with-

out VTE outside clinical trial settings [18].

There are several limitations of this study. The practice

and extent of lymphadenectomy and debulking, the use of

platinum-based chemotherapy and other second-line

chemotherapy, as well as the diagnostic accuracy of VTE

evolved over time and therefore, not all patients received

identical regimen of chemotherapy. As imaging was not

routinely performed, it is conceivable that some sub-clini-

cal VTE would not have been detected. Nevertheless, the

present study does provide a long-term follow-up data for

patients with ovarian CCC and demonstrated the adverse

effect of VTE on survival. 

In conclusion, VTE is rare in EOC patients even without

routine medical thromboprophylaxis. Ovarian cancer, even

in CCC, and cancer operation should not be the sole indi-

cations for medical thromboprophyalxis. A risk stratifica-

tion system should be developed for its prescription and

periodic review on its safety is needed. Medical thrombo-

prophyalxis should be given in patients with other risk fac-

tors like long operation time, obesity, immobility, and

Caucasians. For low-risk patients, thromboprophylaxis may

not be necessary and extra precaution is mandatory if the

physicians think the benefit of thromboprophylaxis out-

weighs the risk of bleeding. Advanced stage, duration of

response of chemotherapy for < 1 year, and the presence of

VTE are associated with poor survival outcomes in CCC.

The negative survival impact of VTE may be related to the

interaction between the coagulation cascade, inflammatory

pathway, and tumor biology. More studies are needed to

verify the findings of the current study and unravel the un-

derlying biochemical basis of CCC.
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