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Abstract. Background: To investigate the incidence and the
prognostic value o.f platelet count and serurn haemoglobin (Hb)
in patients with recunent ovarian cancer prior to second-line
chemotherapy. Mateials and Methods: Clinical records were
reviewed for 31 patients with recurrent ovaian cancer. Survival
analysis was evaluated by univariate (Kaplan-Meier product
limit method and log-rank test) analysis. We analysed the resulß

for the overall survival. Anaemia and thrombocytosis were
defined as a serum Hb level <l2gldl and as platelet count
> 300.000 lpL, respectively. Results: Thrombocytosis and tumour
anaetnia were present h 557o and 42Vo of the patients,
respectively. Tumour anaemia was of no prognostic value with
respect to overall surtival in our series. In patients with
thrombocytosß, the medinn survival rate was reduced (p=0.05).
Conclusion: Our data suggest that a platelet count >300.0001pL
appears to be an adyerse prognostic parameter in patients with
recurrent ovariatt cancer prior to a second-line chemotherapy"

Ovarian cancer is the leading cause of death among glmecological

malignancies (1). Although frequently performed, second-line
chemotherapy in patients with recurrent ovarian cancer has not
been shown to improve the patients'overall survival (2). Thus, it
would be of clinical value to know which patients are most likely
to benefit from second-line chemotherapy. The role of
haemoglobin levels as prognosticator for response to second-line
chemotherapy has been discussed controversially (3,4). Anaemia
and thrombocytosis are frequently tbund in association with
malignant diseases and have been shown to predict patients,
prognosis independently in various human malignancies (5-9)
including cervical (10-12), endometrial (13,14) and vulvar cancer
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(15). Although the role of anaemia and thrombocytosis in
primary ovarian cancer (16-18) has been widely investigated, data
are sparse about their incidence in patients with recurrent ovarian
cancer.

The aim of our study was to investigate the incidence and
the prognostic value of thrombocytosis and tumour anaemia
in patients with recurrent ovarian cancer undergoing a

second-line chemotherapy.

Materials and Methods

Patients. Thirty-one patients with recurrent ovarian cancer were
included in the study. The median follow-up time was 33 months
(range, 1.7-72) after the primary operation. The median age was 56
years (range, 38-79). Patient characteristics are described in Table l.

Surgery. Swgery was performed between 1993 and 1998. Standarct
treatment consisted of bilateral salpingo-oophoroectomy, total
abdominal hysterectomy, omentectomy and pelvic lynphadenectomy.
World Health Organisation (WHO) criteria were used for
histologicaI classification (21). Histological grading was perftrrmed
according to the criteria ofDay et c/. defining highly-differentiared
tumours as Grade 1, undifferentiated tumours as Grade 3. 'I'he

clinical stage of disease was determined according to Intemational
Federation of Gynecology and Obstetrics (FIGO).

Follow-up. All patients had been treated with a first-line platinum-
containing chemotherapeutical regimen and subsequently
underwent an intensive diagnostic follow-up. In the first 3 years the
patients were followed every 3 months, between the 3rd and the 5th
year every 6 months and afterwards annually. Each follow-up study
consisted of medical history, physical examination and
determination of tumour marker levels (CA 125). Chest X-ray and
sonography of the abdomen was performed every 6 months,
abdominal computed tomography was done every 12 months.
Recurrent disease was proven histologically or by computed
tomography. Patients received various types of second-line
chemotherapy as shown in Table III. Fourteen patients were treated
with a second debulking surgery prior to second-line chemotherapy.
FIb and platelet count was routinely determined before each cycle of
chemotherapy. As previously reported, anaemia was defined as Hb
value <l2gldl- (6-10,i7) - and rhromboc)'rosis was defined as a
platelet count of >300,000/1rL. (11,15).
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'[able 1. Patients' characteristics. Table Il. Respowe to ,gecond-line chemotherapy.

No. of cases Response No. cif cases

Total number of patients

Stage of disease (FIGO)

I
il
m
ry

Histological grading

G1

G2

I,J

Residual disease after surgery

0

< Zcm

> 2cm

Histological type

Serous Adenocarcinoma L4

Papillzry Adenocarcinoma 3

Serous-papillaryAdenocarcinoma 9

Mucinous Adenocarcinoma 3

Endometroid Adenocarcinoma 2

Response criteria. Response to chemotherapy was assessed
according to previously published criteria (20).

Statistical analysis. Due to the skewed distribution of values, the
median and range of values are given. Comparisons between
unpaired groups were made using the Mann-Whitney U-test.
Suwival probabilities were calculated by the product limit method
of Kaplan and Meier (2i). Survival rates were analysed from the
date of the first cycle of second-line chemotherapy to the date of
the last observation. Differences between groups were tested using
the Wilcoxon test. The Chi-square test was used when appropriate.
P-values of <0.05 were considered statistically significant. The SAS
statistical software system (SAS Institute Inc., Cary, NC, USA) was
used for statistical analysis.

Results

Patients. The median disease-free interval between surgical
procedure and recurrent disease was 15 months (range,Z.4-
104). In 8 patients (25.880) local recurrence, in 6 patients
(19.4o/o) distant metastases, and in 6 patients (19.4%) local
combined with distant metastases occurred. In 12 patients
(38.7Vo) malignant ascites or maiignant pleural effusion was
found (Table IV). Patients'response data are described in
Table II. Twenty patients (64"5%) died of cancer. The
median survival of the patients was 28 months (range, 1-92).

4

Complete Remission

Partial Remission

Stable Disease

Progressive Disease

11

J

10

35.5

))^
9.7

32.2

Thrombocytosis and anaernia fu patients with recurrent
ovarian cancer. Anaemia was present in 13 out of 3L (42Va)
patients. Pre-treatment thrombocytosis was present in l-7
out of 31 (55o/o) patients. Histological grading, tumour stage
and tumour burden of the primary tumour showed no
significant correlation with anaemia (p=0.34, p=0.44 and
p =0.52, respectively) and thrombocytosis (p=0.00, p =0.42
and p=Q.Q7, respectively). Anaemia and thrombocytosis
were independent of grading, stage and residual disease.

Anaemia and thrombocytosis and overall sun,ival. The
median survival of patients with and without anaemia was
not significantly different (p=0.27). The median survival in
patients with thrombocytosis was 10 months compared to l7
months for patients with normal platelet counts. Thus,
elevated platelet counts correlated significantly with a
shortened survival (p=0.05). Median serum CA125 levels in
patients with recurrent ovarian cancer were 296 rJ lmL. The
median age was 56 years (range, 38-79). The patients, age
and CA125 serum levels did not significantly influence the
patients' survival (p= 0.17, p =0. 12, respectively).

Discussion

Our study demonstrated that patients with recurrent ovarian
cancer prior to second-line chemotherapy had elevated
platelet counts in 55o/o and decreased haemoglobin values
in 42%. Patients with thrombocytosis showed a significantly
lower survival probability compared with patients with
normal platelet counts.

Several studies have described the prevalence of pre-
treatment thrombocytosis or tumor anaemia in various
human malignancies including sromach (7), lung (22),
bladder (6), prostate (8), cervical (10-12),endometrial (13,14)
and ovarian cancer (16-18). Similarly to these studies we
observed thrombocytosis and anaemia in patients with
recurrent ovarian cancer prior to second-line chemotherapy.
The occurrence of pre-treatment thrombocytosis as well as
pre-treatment tumor anaemia have been found to be
independent indicators of poor survival in patients with
ovarian cancer (16-18). Based on these results we
investigated the possible role of thrombocytosis and tumor
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'table II1. Second- line chemotherapy. Table IV. §ite.r o/ recuffence.

Type ofChemotherapy No. ofcases Vo No. of cases

Carboplatin / Taxol
Carboplatin I Endoxan
Carboplatin
Taxol
Taxol / Cisplatin
Topotecan
Vepesid oral

6

1

J

7

4

ö

2

1.9.4

3.2

9.7

22.6

12.8

25.8

6.5

Pelvis (local)
Liver
Abdominal rvall
Neck
Ciucinosis peritonei
Elevated tumot marker
Ascites or pleural effusion

14

4

J

2

7

25

72

45.2

12.9

9.7

6.5
7)^
80.6

38.7

anaemia as prognostic parameters in patients with recurrent
disease, to evaluate which patients are most likely to benefit
from second-line chemotherapy.

In our analysis we found that the prevalence of
thromborytosis is associated with a poor outcome in patients
with recurrent ovarian cancer. The specific pathophysiological
mechanisms underlying elevated platelet counts in cancer
patients are still unknown. However, there have been several
hypotheses proposed on this subject. The natural history of
thromborytosis in malignant diseases has been thought to
involve an increased production of thrombocytes by the
megacariocytes, rather than an increased life-span (12). Tumor-
related humoral factors with thrombopoietin-like activity (23)
and overcompensated megacariocytopoesis because of fumor-
induced disseminated intravascular coagulopathy (5) have been
proposed in the ethiology of reactive thrombocytosis,
Interleukin-6 (IL6), a potent stimulator of megacariorytopoesis
and maturation of megacarioqtes, as well as granuloryte-
macrophage colony-stimulating factor (24) have been
implicated in the development of tumor-associated
thrombocytosis (25). Gastl et al. found that IL-6 levels in
patients with ovarian cancer were significantly higher in ascitic
fluid than in serum and that ascitic fluid IL6 activitiy correlated
with the circulating platelet count (25).

It has been speculated that thrombocytosis may worsen the
prognosis for patients with cancer and adversely affect survival
by facilitating cancer cell adhesion to the endothelium, which
is the first step of metastasis. Thrombospondin, an adhesive
glycoprotein secreted by platelets, has been found to
potentiate tumor cell metastasis in an animal model (26).
High blood levels of thrombospondin are found in cancer
patients and a high expression of thrombospondin receptor on
tumor cells correlated with poorer survival. It is proposecl that
thrombospondin promotes the arrest of tumor cells in the
vascular bed (27,28).

As to tumor anaemia, decreased Hb values have been
reported in a variety of non-gynecological and
gynecological malignancies. Though there is currently no
exact explanation for the phenomenon of poorer outcome
associated with decreased Hb levels in cancer patients, it
has been speculated that tumor anaemia can be seen as a

paraneopiastic symptom (29). Induction of haemolysis,
suppression of erythropoiesis and impairment of
erythropoietin response on erythroid progenitor cells
caused by tumor-released cytokines have been discussecl as
possible pathophysiological mechanisms underlying
anaemia in malignant diseases. However, our data did not
provide circumstantial evidence that low pre-treatment Hb
concentration is associated with an impaired survival in
patients with recurrent ovarian cancer.

In summary our data show a significant relationship of
elevated platelet count and shortened overall survival in
patients with recurrent ovarian cancer. This supports the
theory that thrombocytosis aids the establishment of
metastasis. Since the pretreatment determination of platelet
counts is cheap and performed routinely, the confirmation
of our results obtained in a larger series of patients shoulcl
be performed to evaluate whether thromborytosis may serve
as an independent prognostic factor in recurrent ovarian
cancer. As for tumor anaemia our results were not
statistically significant.
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