OncoTargets and Therapy downloaded from https://www.dovepress.com/

For personal use only.

OncoTargets and Therapy

3

Dove

ORIGINAL RESEARCH

DNA ploidy and S-phase fraction analysis in
peritoneal carcinomatosis from ovarian cancer:
correlation with clinical pathological factors and
response to chemotherapy

Silvia Carloni'

Giulia Gallerani'

Anna Tesei'

Emanuela Scarpi?

Giorgio Maria Verdecchia?
Salvatore Virzi*

Francesco Fabbri'

Chiara Arienti'

'Biosciences Laboratory, Istituto
Scientifico Romagnolo per lo Studio
e la Cura dei Tumori (IRST) IRCCS,
Meldola, 2Unit of Biostatistics and
Clinical Trials, Istituto Scientifico
Romagnolo per lo Studio e la

Cura dei Tumori (IRST) IRCCS,
Meldola, *Department of Surgery
and Advanced Cancer Therapies,
Morgagni-Pierantoni Hospital, Forli,
‘Department of Surgery, Bentivoglio
Hospital, Bologna, Italy

Correspondence: Silvia Carloni
Biosciences Laboratory, Istituto
Scientifico Romagnolo per lo Studio

e la Cura dei Tumori (IRST) IRCCS, via
Maroncelli 40, 47014 Meldola, Italy

Tel +39 543 73 9977

Fax +39 543 73 9249

Email silvia.carloni@irst.emr.it

This article was published in the following Dove Press journal:
OncoTargets and Therapy

20 September 2017
Number of times this article has been viewed

Objective: We investigated the correlation between ploidy or S-phase fraction (SPF) and the
clinical pathological characteristics of patients with peritoneal carcinomatosis from ovarian
cancer. We also assessed their relation with the in vivo and in vitro response to several che-
motherapeutic agents.

Patients and methods: Fifty-three patients with peritoneal carcinomatosis from ovarian
cancer were enrolled. Frozen tumor tissue was dissociated by a detergent—trypsin method, and
the resulting cell suspension was stained with RNase A and propidium iodide. Samples were
then analyzed for ploidy and SPF by flow cytometry. Fresh tumor tissue was dissociated by
enzymatic digestion, and cells were exposed to different concentrations of cisplatin, adriamycin,
carboplatin, gemcitabine and taxol for 72 hours. In vitro drug sensitivity was then measured
using the sulforhodamine B assay.

Results: No significant correlation was found between ploidy or SPF and patient characteristics,
even though primary carcinomas were mainly hyperdiploid and more proliferative than recur-
rent tumors. SPF differed significantly among ploidy categories (P=0.01), and high SPF was
associated with short-term survival (P=0.48). Patients with multiploid tumors were the most
resistant to platinum-based chemotherapy, whereas those with hyperdiploid tumors were the most
responsive. In vitro multiploid tumors were the least sensitive, while hypodiploid samples showed
the highest sensitivity to the tested drugs. Sensitivity to adriamycin was significantly correlated
with ploidy (P=0.03), whereas sensitivity to taxol was correlated with SPF (P=0.04).
Conclusion: Our results indicate that ploidy and SPF could facilitate the choice of therapy for
patients with peritoneal carcinomatosis.

Keywords: DNA index, aneuploidy, SPF, chemotherapeutic agent, in vitro sensitivity, in vivo

response

Introduction
Ovarian cancer is the fifth cause of death from cancer in women and is the most frequent
cause of death among gynecological malignancies in the Western world,'? with an
estimated five-year survival rate of 39%.? The incidence of the disease in developed
countries is 14 cases out of 100,000 women per year, but its frequency varies among
different geographic regions, and ethnic and age groups, with no relation to familial
factors in the majority of cases.*

Most ovarian cancers (90%—-95%) derive from epithelial cells on the surface of
the ovary, and different subtypes have been identified (serous, papillary, mucinous,
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endometrial, clear cell, etc.), with variable prognosis. Less
frequently, ovarian cancer arises from other types of cells
(5%—10%) such as germinal cell tumors, sex cord-stromal
tumors, mixed cell-type tumors and others.’

Epithelial cancer derives from the malignant transforma-
tion of ovarian surface epithelial cells which are contiguous
to the peritoneal mesothelium. As a consequence of tumor
growth, malignant cells may exfoliate and disseminate into
the abdominal cavity. The spread of the tumor into the peri-
toneum is called peritoneal carcinomatosis and is a typical
feature of cancer dissemination in patients with advanced
primary or recurrent epithelial ovarian cancer.® Currently,
eradication of the peritoneal surface, surgical cytoreduction
to decrease the tumor load to a minimum and intraperito-
neal chemotherapy to eliminate microscopic disease are the
standard strategies used to prolong overall survival (OS) and
disease-free survival.”

Platinum/taxol-based chemotherapy is the treatment of
choice for the management of advanced epithelial ovarian
cancer. Although clinical remission is often achieved after
completion of the first-line treatment, 60% of patients will
ultimately relapse or develop drug resistance.® Different treat-
ment modalities have been used in an attempt to overcome
these limits, such as secondary cytoreduction, second-line
chemotherapeutic drugs, cytoreductive surgery (CRS) plus
hypertermic intraperitoneal chemotherapy (HIPEC), radio-
therapy, immunotherapy and hormone therapy.’ To date, with
the exception of CRS plus HIPEC, none of the aforemen-
tioned approaches has been found to have a significant impact
on survival. HIPEC refers to the administration of cytotoxic
agents with perfusional technique directly into the peritoneal
cavity during surgery, at the end of cytoreductive phase.
The optimal temperature during perfusion is 41.5°C—43°C.
HIPEC combines the pharmacokinetic advantage of cytotoxic
drug delivery directly into the peritoneal cavity with the cell-
killing effect of hypertermia.

Chromosomal rearrangements represent an early step in
tumorigenesis, and transformation to a malignancy pheno-
type is frequently accompanied by quantitative changes in
DNA content (DNA aneuploidy).'” Aneuploidy appears to
be promoted by disruption of the spindle assembly check-
point, centrosome abnormalities, alterations in microtubule—
kinetochore dynamics or defects in chromosome cohesion.'!
Whether aneuploidy is simply a by-product of the process
of tumor formation or whether it is instrumental in carcino-
genesis remains to be clarified.

Flow cytometric analysis of the nuclear DNA content
provides valuable information about the proliferative activity

of tumor cells, defined as the S-phase fraction (SPF).
Although the involvement of aneuploidy and SPF in tumor
progression has never been firmly established, several studies
have reported that chromosomal instability and high levels
of replicating DNA are associated with a varied response to
chemotherapy in some tumors.!>1°

The main aim of the present work was to define the prog-
nostic significance of DNA ploidy and SPF by evaluating
their correlation with the clinical pathological characteristics
of patients with peritoneal carcinomatosis from ovarian
cancer. A secondary aim was to investigate the association
between ploidy or SPF and sensitivity to therapy to iden-
tify patients who could potentially benefit from a specific
chemotherapy.

Patients and methods

Patients

Fifty-three patients with peritoneal carcinomatosis from
advanced primary or recurrent ovarian cancer underwent
surgical resection at Pierantoni Hospital in Forli or
Bentivoglio Hospital in Bologna. Tumor characteristics are
reported in Table 1. Inclusion criteria were age =18 years,
histological confirmation of advanced or recurrent ovarian
cancer and pre- or postsurgery platinum-based chemotherapy.
Informed consent was obtained before the surgical treatment,

Table | Tumor characteristics and surgical results for all patients

No of
patients (%)

Characteristics

Ovarian cancer

Primary advanced 24 (45.3)

Recurrent 29 (54.7)
Histological typing

Serous 49 (92.5)

Mucinous 4 (7.5)
Results of cytoreduction

CCo 17 (32.1)

CClI 15(28.3)

cC2 7(13.2)

CC3 9 (17.0)

Unresectable 5(94)
Peritoneal cancer index

Mean 20.8

Range 4-39
Type of treatment

Carboplatin+taxol 19 (35.8)

Cisplatin+adriamycin 7(13.2)

Carboplatin+taxol+cisplatin+adriamycintgemcitabine 20 (37.8)

Monochemotherapy 7(13.2)

Notes: CC score: CCO, complete cytoreduction; CCl, residual tumor <2.5 mm in
size; CC2, residual tumor 2.5 mm-2.5 cm; CC3, residual tumor >2.5 cm.
Abbreviation: CC, completeness of cytoreduction.
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and patients were required to be accessible for follow-up
(24 months). The study protocol was approved by the Ethics
Committee of Istituto Scientifico Romagnolo per lo Studio e
la Cura dei Tumori (IRST) and Area Vasta Romagna (AVR)
in accordance with the ethical standards laid down in the
Declaration of Helsinki, and patients gave written informed
consent to take part in the study. We divided patients into
responders (partial or complete clinical response and stable
disease) and nonresponders (progressive disease) to evalu-
ate the correlation between DNA ploidy, SPF and clinical
response to chemotherapy.

Sample collection

Immediately after surgical resection, tumor specimens were
sampled and analyzed (under sterile conditions) by a patholo-
gist to confirm the tumor representativity of the samples.
A part of the tissue was then stored in liquid nitrogen for
subsequent flow cytometric analysis.

Cell processing for DNA ploidy analysis
Frozen tumor tissue was dissociated by a detergent—trypsin
method as previously described by Vindelav et al.'® Briefly,
tissue fragments were minced in Petri dishes using scalpels
and collected in 5 mL tubes containing citrate/DMSO buffer
(0.25 M sucrose, 40 mM trisodium citrate dihydrate, 0.5%
DMSO). Cell suspensions were obtained and filtered over
a 70-um nylon strainer (CellTrics; Partec Gmbh, Miinster,
Germany). An absolute count of the cell suspension was
performed, and the final volume was calculated to obtain a
concentration of 10 cells/mL. Cells were stained at room
temperature for 10 min with 2 mL of detergent solution
(3.4 mM trisodium citrate dehydrate, 0.1% Nonidet P-40,
1.5 mM spermine tetrahydrochloride and 0.5 mM Tris) and
30 ug/mL trypsin type IX from porcine pancreas (Sigma-
Aldrich, St Louis, MO, USA). Incubation was followed by
staining with 1.5 mL detergent solution, 500 pg/mL chicken
egg white trypsin inhibitor (Sigma-Aldrich) and 100 pg/mL
RNase A (Sigma-Aldrich). Finally, cells were stained for 2 h
with 1.5 mL of detergent solution and 200 pg/mL propidium
iodide (Molecular Probes, Eugene, OR, USA).

Cell acquisition and analysis

Flow cytometric analysis was performed using a FACS-
Canto flow cytometer (Becton Dickinson, Franklin Lakes,
NJ, USA). A total of 10,000 events per sample were
acquired using FACSDiva software (Becton Dickinson).
Cells for DNA analysis were acquired at the low rate
(approximately 100 events/seconds). Sex-specific human

lymphocytes from healthy donors were mixed (1:1 propor-
tion) with tumor cells and served as DNA diploid internal
control. After aggregate exclusion, data were analyzed
with ModFit 2.0 (DNA Modelling System; Verity Software
House, Inc., Topsham, ME, USA). Only histograms with
a coefficient of variation =5% were considered.'”” DNA
index (DI) values were evaluated as the ratio of the mean
channel number of the DNA aneuploid GO/G1 peak to the
mean channel number of the GO/G1 peak of human lympho-
cytes. Ploidy was categorized as diploidy if DI was >0.95
to <1.06, hypodiploidy if DI was =0.95 and hyperdiploidy
if DI was =1.06, as previously reported.!*?* A sample was
categorized as multiploid when more than one aneuploid
population was present.

SPF measurement

DNA histograms were interpreted according to the European
Society for Analytical Cellular Pathology (ESACP)
consensus criteria.! SPF, a measure of tumor proliferative
activity, was automatically calculated by the ModFit program
as the percentage of cells in the S phase of the cycle and was
recorded for all cases. SPF was not calculated in DNA multi-
ploid cases.”? The median SPF value (14.9%) was used as the
cut-off to distinguish between tumors with high (=14.9%)
and low (<14.9%) proliferative activity.

In vitro chemosensitivity test

A cell suspension was obtained after fresh tumor tissue was
enzymatically digested for 4-16 hours. Cells were counted
and plated at a density of 5x10° cells/well in 96-well flat-
bottomed microtiter plates (100 uL of cell suspension/well).
Experiments were run in octuplicate. Cells were exposed
for 72 hours to the following: 1, 10 and 100 uM of cisplatin
or adriamycin; 8, 80 and 800 uM of carboplatin; 4, 40 and
400 uM of gemcitabine; and 0.6, 6 and 60 UM of taxol. Drug
concentrations were selected as previously described.” Drug
activity was assessed by sulforhodamine B assay accord-
ing to the method of Skehan et al.* The optical density of
treated and untreated cells was determined at a wavelength
of 540 nm using a fluorescence plate reader. The PC3 cell
line dose—response curve in relation to the tested drugs was
generated and used as an internal control in all performed
experiments. As previously described, 70% inhibiting con-
centration values were determined to identify patients who
were sensitive or resistant to drugs.”

Statistical analysis
The relationship between continuous and dichotomous vari-
ables was analyzed using a nonparametric ranking statistic.?
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Spearman’s correlation coefficient (r ) was used to investigate
the correlation between continuous variables, such as age,
peritoneal cancer index (PCI) and SPF. For survival analysis,
Kaplan—Meier curves were plotted, and differences between
the curves analyzed using the log-rank test. Two-sided
P-values <0.05 were considered significant.

Results
DNA ploidy and clinical pathological

variables

The histograms obtained after flow cytometric analysis of pro-
pidium iodide-stained nuclei showed a considerable variation
in DNA content. In particular, tumor sample DI ranged from
0.6 to 2.5, with a mean of 1.3 (Figure 1A). Typical histo-
grams obtained during the analysis of the genome size are
shown in Figure 1B. On the basis of the DI, samples were
divided into four categories: hyperdiploid (34% of cases),
hypodiploid (26.4%), diploid (22.6%) and multiploid (17%).
The association between ploidy and clinical pathological
variables is shown in Table 2. No significant correlation
was found between ploidy status and PCI, age, recurrence
or proliferation rate. Advanced primary carcinomas were
mainly hyperdiploid (45.8% of total primary carcinomas),
whereas recurrent tumors showed a wide variation in DNA
content (31% were hypodiploid, 24.1% hyperdiploid, 24.1
multiploid and 20.8% diploid).
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SPF and clinical pathological factors

SPF ranged from 1.58% to 65.51%, with a median of 14.9%.
SPF differed significantly among the three ploidy categories
(P=0.01). In particular, median SPF was 5.69% in the dip-
loid group, 16.57% in hyperdiploid tumors and 18.72% in
the hypodiploid group (Figure 2). The association between
SPF and clinical pathological variables is shown in Table 3.
Primary tumors generally had a higher SPF than recurrent
tumors (P=0.056), whereas PCI or age did not correlate with
SPF level.

Ploidy, SPF and survival outcome

Univariate survival analysis with ploidy status and SPF value
at cut point of 14.9% was done. The ploidy status showed no
prognostic significance in any case (Figure 3A), even when
diploid tumors were compared with all the aneuploid tumors
(data not shown). Conversely, Kaplan—Meier plot for OS
with respect to SPF demonstrated that short survival time
was associated with high SPF (P=0.048) (Figure 3B).

Clinical response

Analysis of the responsiveness of the different subgroups
to the in vivo treatment revealed that only 11.1% of mul-
tiploid tumors were responsive, whereas hypodiploid
and diploid tumors showed an intermediate sensitivity to
platinum-based treatment (35.7% and 41.7% of responsive

B
1,000 3 Hypodiploid
] |~ population
3 | (GO0/G1 phase)
= 750 |
3 ] Diploid population
8 500 - ploid pop
| i Hypodiploid
250 4 ] ,—» population
] Ja /| (G2/MM phase)
0-|1VJ1|‘"i'|";‘1"[l'|l|['|i|1|W|l||1
50 100 150 200 250
1,000 I
1 ‘ Hyperdiploid
750 -] Diploid |~ population
- 1 population (GO/G1 phase)
: <
5 ]
3 5004 ‘
(&] ] I [
] Hyperdiploid
250 7 “ | population
a /'(GZIM phase)
0 II\I‘Vlrl‘.ll‘|rlllrrltllrlrll‘IIII|I
50 100 150 200 250
DNA content (x1,000)

Figure | (A) DNA index distribution in the 53 patients with peritoneal carcinomatosis from ovarian cancer. The DNA index of all the cell populations present in the sample
was considered for multiploid tumors (light gray bars). (B) Representative flow cytometric histogram plots of two samples and DNA diploid internal control.
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Table 2 Association between ploidy and clinical pathological variables in peritoneal carcinomatosis

Clinical variable Multiploid Hypodiploid Diploid Hyperdiploid P-value
Median PCI (range) 23.5 (8-30) 18 (6-31) 20.5 (7-39) 19.5 (4-39) 0.851
Median age (range) (years) 63 (45-75) 57 (40-76) 48.5 (29-76) 55.5 (33-79) 0.657
Recurrence No (%) P-value
No 2(222) 4 (28.6) 6 (50) I (6l.1) 0.992
Yes 7(77.8) 10 (71.4) 6 (50) 7 (38.9)

Proliferation rate No (%) P-value
Low (<14.9%) na 5(35.7) 9 (75.0) 8 (44.4) 0.725
High (=14.9%) na 9 (64.3) 3(25.0) 10 (55.6)

Notes: The PCl is used to assess the extent of peritoneal cancer throughout the peritoneal cavity. For this purpose, the peritoneal cavity is divided into |3 regions to which
a score is given based on the size of the largest tumor nodule (score 0, no tumor; score |, lesions <0.5 cm; score 2, 0.5-5 cm; score 3, lesions >5 c¢m). The PCl is calculated

by adding the scores of all |3 regions together with a maximum score of 39.
Abbreviations: PCl, peritoneal cancer index; na, not assessed.

tumors, respectively). Patients with hyperdiploid tumors
were the most responsive to chemotherapy (61.1%). In par-
ticular, this group was more sensitive to cisplatin+adriamycin
(2/2 cases, 100%) and carboplatin+taxol (4/6 cases, 66.7%)
than to any of the other drugs. Clinical response did not
correlate with SPF.

In vitro chemosensitivity test
In parallel, a chemosensitivity profile to all the drugs used
in clinical treatments was generated for each tumor. We also
evaluated drug sensitivity on the basis of sample ploidy and
SPF. Multiploid tumors were the most resistant to all in vitro
treatments (Table 4). Conversely, diploid tumors showed
important sensitivity to adriamycin and cisplatin (41.7%
and 40% of sensitive cases, respectively). Hyperdiploid
tumors were sensitive to all drugs, but mainly to adriamycin.
Hypodiploid samples showed the highest sensitivity to all
the tested drugs.

Statistical analysis revealed that only sensitivity to adri-
amycin was significantly correlated with ploidy (P=0.03),

P=0.01

20 [7 ]
o1 T T

Diploid Hypodiploid Hyperdiploid

Figure 2 Box plot showing the distribution of SPF values depending on ploidy.
P<<0.05 was considered significant.
Abbreviation: SPF, S-phase fraction.

whereas sensitivity to taxol was correlated with SPF
(P=0.04). In particular, patients who were sensitive to taxol
had tumors with a lower proliferative activity (median SPF
6.85%; range 2.57%—49.11%) than those who were resistant
(median SPF 16.48%; range 1.58%—65.51%).

Discussion

In 1914, Theodor Boveri formulated the first aneuploidy
theory of cancer which postulated that tumors are caused
by the abnormal dosage of thousands of genes. This abnor-
mality is generated by the gain or loss of chromosomes
or parts of chromosomes.?”?® According to this theory,
carcinogenesis is initiated by a random aneuploidy that
destabilizes chromosomes and genes. If cancer was caused by
aneuploidy, malignancy would be proportional to the degree
of aneuploidy.”” We evaluated the DI of 53 patients with
peritoneal carcinomatosis from advanced primary or recur-
rent ovarian cancer, observing considerable variation in the
DNA content between samples. Of note, only 22.6% of cases
were diploid. PCI, age, recurrence and proliferation rate were
not significantly associated with ploidy status, even though
primary carcinomas were mainly hyperdiploid and recurrent
tumors showed a wide variability in their DNA content. This
observation is consistent with findings from other studies,

Table 3 Association between SPF and clinical pathological variables

Clinical Statistics SPF (%) P-value
variable

PCI r, 0.29 0.063
Age r, —-0.03 0.866
Recurrence Median value (range) P-value
No 17.635 (1.58-65.51) 0.056
Yes 11.26 (2.57—42.08)

Abbreviations: SPF, S-phase fraction; PCI, peritoneal cancer index; r, Spearman’s
correlation coefficient.
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Figure 3 Kaplan—Meier plots of overall survival according to analysis of (A) ploidy status and (B) SPF at cut-off of 14.9%. The significance level (P) was determined by log-

rank test.
Abbreviations: SPF, S-phase fraction; ns, not significant.

indicating that hypodiploidy is rarely found during the early
stages of carcinogenesis, presumably because of its lethality
at the cellular level.”

Moreover, in agreement with Coley et al,*” we observed
that diploid tumors showed the lowest SPF, indicative of a
lower proliferation rate and less aggressive behavior than
hyper- and hypodiploid cases.

Although we found no correlation between ploidy and
0OS, the Kaplan—Meier analysis revealed that high SPF was
associated with short-term survival, in agreement with data
published by Ermiah et al on breast cancer patients,’! but in
contrast to the findings of Kimmig et al.*

As drug resistance is a key problem in cancer treatment, it
is essential to develop reliable criteria to identify the patients
who are most likely to benefit from chemotherapy. Previous
studies evaluating the correlation between DNA content and
response to chemotherapy reported contradictory results. The
works by Jakobsen and Bichel** and Brescia et al** revealed

a significant relation between the chemotherapy response
rate and ploidy in patients with ovarian cancer, whereas
Kigawa et al found no difference in response to chemotherapy
between diploid and aneuploid tumors.*

Although our results did not reveal a significant asso-
ciation between tumor DNA ploidy or SPF and clinical
response to platinum-based chemotherapy, a nonsignificant
trend toward a poorer response was observed in multiploid
tumors. The wide variability in DNA content of multiploid
samples may be a sign of tumor heterogeneity, the most
obvious clinical implication being that a specific treatment,
albeit effective in one area of the tumor, may not be equally
as effective in another.>

Conversely, highly proliferative primary hyperdiploid
tumors were the most responsive to chemotherapy. Our
findings are in agreement with previous reports of improved
chemotherapy response rates in primary solid tumors with
a high SPF .37

Table 4 In vitro sensitivity (%) of the different ploidy subgroups to all tested drugs

Ploidy status Adriamycin Cisplatin Taxol Carboplatin Gemcitabine
Multiploid 333 28.6 1.1 0 0

Diploid 41.7 40 16.7 0 0

Hyperdiploid 41.2 25 17.6 13.3 6.7
Hypodiploid 8l1.8 54.5 21.4 25 9

P-value 0.0336 0.14 0.58 0.17 0.52
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Predicting drug response at the preclinical level could
facilitate treatment planning, reduce undesirable drug toxic-
ity and decrease health care costs. The majority of patients
with ovarian cancer, notwithstanding the heterogeneity of
treatments available for peritoneal carcinomatosis, have per-
sistent disease or relapse after a short disease-free interval.*!
Preclinical studies of response to therapy are therefore needed
to reduce the risk of administering ineffective treatments to
which the disease has acquired resistance.?

In the present study, we investigated whether a conven-
tional in vitro chemosensitivity test is capable of predicting
clinical response to therapy regimens on the basis of ploidy
and SPF. In agreement with clinical data, we found that
multiploid tumors were the most resistant to all of the in
vitro treatments and that diploid tumors showed an interme-
diate sensitivity to the tested drugs. However, in contrast to
our clinical data, hyperdiploid tumors were sensitive to all
drugs but less so than hypodiploid samples, which demon-
strated the highest in vitro sensitivity. This may be due to
the fact that patients did not always receive the therapy that
proved the most effective in in vitro testing. In fact, although
adriamycin and cisplatin were the most active drugs against
both hyper- and hypodiploid tumors in vitro, a higher num-
ber of hyperdiploid than hypodiploid patients underwent
treatment containing these two drugs in vivo.

Finally, although the majority of patients with peritoneal
carcinomatosis received platinum-containing chemotherapy,
we found that ploidy significantly correlated with in vitro
sensitivity to adriamycin, and that low SPF was associated
with sensitivity to taxol. The latter finding is in contrast to
results from a previous study showing that highly prolif-
erating cells were the most sensitive to taxane treatment.'*
However, we observed a significant correlation between low
SPF and diploidy, while Swanton et al, in the OV01 ovarian
cancer clinical trial, demonstrated that paclitaxel caused cell
death in diploid cells, but not in chromosomally unstable
cells.** In particular, a high level of chromosomal instability
was associated with taxane resistance. We probably failed
to find a correlation between ploidy and taxane treatment
because of our small sample size.

Conclusion

In conclusion, our results indicate that DNA ploidy and SPF
do not significantly correlate with patient characteristics
or clinical response to platinum-based chemotherapy. In
our population, patients with multiploid peritoneal carci-
nomatosis showed the poorest response, while those with
hyperdiploid tumors were the most responsive. Moreover,

in vitro chemosensitivity data revealed that ploidy was sig-
nificantly associated with sensitivity to adriamycin and that
SPF correlated with sensitivity to taxol. Further studies are
warranted to confirm these data.
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