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Summary

Purpose: To investigate the PTEN and p53 gene expression in endometrioid and serous papillary endometrial
carcinomas and clarify their prognostic significance by studying the PTEN and p53 expression in relation to
tumor stage and grade.

Methods: Archival pathological sections of 61 cases with endometrial cancer examined in a 5-year-period
(January 2006-December 2010) were retrieved and re-examined. Immunohistochemical investigation was per-
formed by the Ventana system. Anti-PTEN and anti-p53 monoclonal antibodies were used. Disease staging was
made according to the FIGO staging system.

Results: Forty-nine (80.32%) cases were endometrioid adenocarcinomas. Patient age ranged from 39-75 years (mean
62.5). Grade 1 tumors:19/22 (86.3%) cases had stage Ib, 2/22 (9.09%) stage Ic and 1/22 (4.54%) stage IlIc. Eighteen of
22 (81.8%) cases were PTEN positive and 4/22 (18.2%) p53 positive. Grade 2 tumors: 17/ 23 (73.91%) cases had stage
I'b, 4/23 (17.39%) stage Ic and 2/23 (8.69%) stage IIIc. Seventeen of 23 (73.91%) cases were PTEN positive and 4/23
(17.3%) p53 positive. Grade 3 tumors: 2/4 (50%) cases had stage Ic and 2/4 (50%) stage ITIc. No case was PTEN posi-
tive and 2/4 (50%) were p53 positive. Twelve (19.35%) cases were serous papillary carcinomas. Patient age ranged
from 63-79 years (mean 76). Five (41.66%) cases had stage Ic and 5 (41.66%) stage IIlc, with nodal metastases and
peritoneal involvement. Two (16.66%) cases developed on endometrial polyps with minimal myometrial involve-
ment (stage Ib) and in both cases elements of endometrioid adenocarcinoma were observed as well. Immunohisto-
chemical study showed that 11 (91.66%) cases were p53 positive and 2 (16.66%) PTEN positive.

Conclusion: PTEN and p53 immunoexpression helps both in accurate diagnosis and proper therapeutic approach
of the various endometrial carcinomas. PTEN and p53 are also prognostic markers for these kind of tumors.
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Introduction

Endometrial carcinoma is one of the most common
gynecological malignancies in the developed coun-
tries and predisposing factors like hypertension, dia-
betes mellitus, late menopause, estrogen replacement
treatment, and obesity have been associated with this
disease [1]. Endometrial cancer occurs in premeno-
pausal women (25%) and postmenopausal women
(75%) and the most common age group is between
50-59 years. In about 5% of all cases, endometrial ad-
enocarcinoma is considered to be related with heredi-
tary predisposition, particularly when tumors present
in individuals younger than 55 years [1].

As the development of the disease in most cases
is strongly associated to estrogen action, a duel model
of carcinogenesis has been established: a) Type I car-
cinoma, with its most common form being the en-
dometrioid adenocarcinoma, which is a low grade,
estrogen-dependent neoplasm, usually arising in the
early postmenopausal age group; and b) Type 2 carci-
noma, with its most common form being the uterine
serous papillary carcinoma, which is not estrogen-
dependent and arises in elderly postmenopausal
women [1-3]. About 70-80% of type I endometrial
adenocarcinoma cases occur on a background of en-
dometrial hyperplasia, and the endometrial changes
of endometrial intraepithelial neoplasia are consid-
ered as precursor lesions. Serous papillary tumors
arise on atrophic endometrium [4-6].

The prognosis of type I endometrial cancer dif-
fers, depending on the type, grade and depth of
myometrial invasion, and stage. Type 2 endometrial
cancers are aggressive tumors and generally present
a poor prognosis [1,3]. In the last decades, the prog-
ress made in analyzing the human genome identified
additional factors, particularly in molecular and cel-
lular level concerning the pathogenesis of endome-
trial carcinoma. Specifically, several DNA mutations
concerning proteins involved in mechanisms of cell
signal transduction and communication have been
investigated. Among them, the most frequently ob-
served gene mutation is located on chromosome 10
and is related with the PTEN gene (phoshatase and
tensin homolog) [7,8].

The PTEN gene belongs to the family of tumor

suppressor genes, which are involved in cell cycle
regulation and cell proliferation and are also involved
in apoptotic cell processes. There are two main path-
ways through which apoptosis occurs: a) the extrin-
sic or cytoplasmic pathway which is activated by the
death receptor FAS (CD 95), which belongs to the
TNF receptors; and b) the intrinsic pathway, which
is regulated by Bcl2 protein, resulting in the release
of cytochrome-C from the mitochondria. Then, both
pathways activate the caspase intracellular proteins,
which are proteases leading to cell apoptosis. Muta-
tions of PTEN gene could cause decreased produc-
tion of proteins involved in the apoptotic pathways,
like the serine-threonin kinase [9,10]. It has been re-
ported that the majority of the above described ge-
netic changes that occur in the endometrioid type of
endometrial carcinoma reflects very early stages of
carcinogenesis, but it is not yet fully clarified which of
these alterations are really the first signs of malignant
transformation [7,8].

p53 protein is involved in gene transcription, DNA
synthesis and repair, genomic plasticity, and apopto-
sis. p53 is observed in serous papillary endometrial
carcinomas, but is also observed in 10-15% of early
and 40-50% of advanced endometrioid endometrial
carcinomas [11]. Its identification is correlated with
poor prognosis and the mutations of p53 gene and
overexpression of Her2/Neu are expressed with early
changes in tumors of low differentiation [11,12].

The aim of this study was to investigate the PTEN
and p53 gene immunoexpression in cases of endome-
trioid and serous papillary endometrial carcinoma,
and clarify their prognostic significance by analysing
the correlation between PTEN and p53 expression
with tumor grade and disease stage.

Methods

Archival histological sections of 61 cases of endo-
metrial cancer examined in a 5-year period (January
2006-December 2010) in the Pathology Laboratory
of “Aretaieion” University Hospital were retrieved
and re-examined. Clinical and additional data were
obtained from the files of the 2nd and 3rd Depart-
ment of Obstetrics and Gynecology of University of
Athens in Aretaieion and Attikon Hospital of Athens.
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Permission for this study was obtained from the Re-
search and Ethics Committee of Aretaieion Hospital.
All patients were investigated by diagnostic dilatation
and curettage before definite surgery, due to abnor-
mal vaginal bleeding and/or transvaginal ultrasound
(U/S) signs of suspicious endometrial malignancy.
All studied patients underwent total abdominal hys-
terectomy with bilateral adnexectomy and in 16 cases
pelvic lymph node resection was performed because
of the extensive infiltration of the myometrium diag-
nosed by frozen section studies during surgery.

FIGO staging system was used to characterize dis-
ease stage.

All specimens were fixed in 10% neutral formalin
solution and processed routinely. Pathological exami-
nation included clarification of cancer type, grade of
tumor differentiation, myometrial and vessel invasion
and the presence of lymph node metastases. Immu-
nohistochemistry was performed by the Automatic
Ventana System (Tucson, Arizona, USA). Anti-PTEN
monoclonal antibody ( Biocare, Concorde, CA,USA,
clone 6H2.1) and anti-p53 monoclonal antibody
(clone DO7, DAKO Corporation,Denmark) were
used according to the manufacturer’s instructions.
Positive immuno reaction was graded semi quanti-
tatively: cases with positive p53 immunoreaction in
>10% of the nuclei of neoplastic cell population, and
positive PTEN immunoreactions in >80% of neoplas-
tic glandular cells, were considered positive (+), while
all other cases were considered negative (-).

Statistics

Statistical analysis was performed with SPSS, version
20 (IBM, USA). The level of significance was set < 5%.
Pearson’s x? test was used to compare the expression
of PTEN and p53 with grade and stage for endometri-
oid and serous papillary adenocarcinomas.

Results

Clinicopathological and immunohistochemical study of
endometrioid adenocarcinomas

Of 61 cases examined 49 (80.32%) were endometrioid
endometrial adenocarcinomas. Patient age ranged from
39-75 years (mean 62.5). Stage and grade in relation to
PTEN and p53 expression are shown in Table 1. PTEN
expression was positive in 71.4% of the cases (35 pa-
tients), while p53 expression was positive in 18.4% of the
cases (9 patients). Grade was related with PTEN expres-
sion since positive PTEN expression correlated mainly
with grade I (81.8%) and 2 (73.9%) and negative expres-
sion with grade 3 (100%; p=0.004). In contrast, grade
did not correlate with p53 expression (p=0.936). Both
PTEN and p53 expressions were correlated with stage
(p<0.0001 and p=0.001, respectively). Positive PTEN
expression was correlated with stage IB (88.9%), while
negative expression with stages IC and IIC (75% and
80%, respectively). Positive expression of p53 correlated
with stage IIIC (80%) while negative expression with
stages IB (86.1%) and IC (100%). In 45 out of 61 (73.8%)
cases the non neoplastic endometrium displayed hy-
perplastic changes: moderate (35 cases) and severe (7

Table 1. PTEN and p53 immunoreaction in 49 cases of endometrioid adenocarcinomas according to tumor grade and stage

PTEN p53
Positive Negative Positive Negative
N (%) N (%) p-value N (%) N (%) p-value

1 18 (81.8) 4(18.2) 4(18.2) 18 (81.8)

Grade 2 17 (73.9) 6 (26.1) 0.004 4(17.4) 19 (82.6) 0.936
3 0 (0.0) 4 (100) 1(25.0) 3 (75.0)
Ib 32(88.9) 4(11.1) 5(13.9) 31 (86.1)

Stage Ic 2 (25.0) 6 (75.0) <0.0001 0 (0.0) 8 (100) 0.001
Ilc 1(20.0) 4(80.0) 4(80.0) 1(20.0)
Total 35 (71.4) 14 (28.6) 9 (18.4) 40 (81.6)
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cases), while in 3 cases an irregularly proliferative en-
dometrium was observed. Figure 1 shows a case of en-
dometrioid carcinoma with PTEN positive expression.

Clinicopathological and immunohistochemical study of
serous papillary adenocarcinomas

Twelve out of 61 cases (19.35%) had endometrial
serous papillary carcinomas. The patient age ranged
from 63-79 years (mean 76). Two of 12 cases (16.66%)
developed on endometrial polyps with minimal myo-

metrial involvement (stage IB) and in both cases
elements of endometrioid adenocarcinoma were
observed as well. All cases developed in atrophic en-
dometria, with the exception of the above two men-
tioned cases where a mixed neoplastic pattern was
observed on endometrial polyps.

Disease stage in relation to PTEN and p53 expres-
sion is shown in Table 2.

This study showed that 11/12 cases (91.66%) were
p53 positive (Figure 2) and 2/12 cases (16.66%) were

Figure 1. Histological section of an endometrioid endometrial adenocarcinoma presenting extensive

PTEN-+immunoreaction (immunostain, x250).

Table 2. PTEN and p53 immunoreaction in 12 cases of serous papillary endometrial adenocarcinomas according to stage

PTEN P53
Positive Negative Positive Negative
N (%) N (%) p-value N (%) N (%) p-value
Ib 1 (50.0) 1 (50.0) 2 (100) 0 (0.0)
Stage Ic 1(20.0) 4(80.0) Ler 5 (100) 0(0.0) Laks
Illc 0 (0.0) 5 (100) 4(80.0) 1 (20.0)
Total 2 (16.7) 10 (83.3) 11 (91.7) 1(8.3)
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Figure 2. Histological section of serous papillary endometrial adenocarcinoma with extensive p53 nuclear
immunoreaction (immunostain, x250).

Figure 3. Histological section of myometrium showing small clusters of p53 positive neoplastic cells (arrow)
among inflammatory cells (immunostain, x400).
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PTEN positive. However, stage was not correlated with
either PTEN (p=0.267) or p53 (p=0.466). Isolated p53
positive neoplastic cells were observed infiltrating the
myometrium and thin-walled vascular spaces, not rec-
ognized in sections stained by hematoxylin-eosin (Fig-
ure 3) and one case was up-staged due to this finding.

Discussion

The genomic profile of gynecological malignan-
cies provides a new field of investigation in order to
achieve earlier diagnosis, and better prognosis of en-
dometrial cancer. Previous studies have shown that
p53 and/or PTEN signaling pathways might play an
important role in the pathogenesis of endometrial
carcinoma [4-8].

Different tumor suppressor genes like PTEN, p53
and K-ras have been investigated in support of the hy-
pothesis that type I and type Il endometrial adenocar-
cinoma presents different molecular carcinogenetic
pathways [13,14]. PTEN represents the most impor-
tant genomic predisposing factor in the development
of endometrioid endometrial adenocarcinoma and
PTEN inactivation is an early event in carcinogenesis
as well as the most frequent abnormality in type I
carcinoma [10]. Garg et al. [7] showed that evaluation
of PTEN loss by immunohistochemistry is highly re-
producible with the application of standard immuno-
histochemical techniques and simple scoring criteria
[14]. PTEN gene is located at chromosome 10q23 en-
coding a protein and lipid phosphatase which acts as
tumor suppressor. PTEN inactivation is induced by
different mutations. PTEN is implicated in different
pathways of carcinogenesis including cell cycle arrest
at the G1/§ checkpoint, AKT-dependent mechanisms
mediated by PTEN, downregulation of anti-apoptotic
mechanisms through Bcl-2 [11-13] ,and opposition
to PI3K [14,15]. Moreover, PTEN is implicated in the
inhibition of focal adhesion formation, cell spread,
migration, and inhibition of growth-factor-stimu-
lated MAPK signaling [16,17]. PTEN mutations are
reported in 25-83% of tumors, more frequently in
endometrioid carcinomas, as an early event in the
pathogenesis pathway. According to Kim et al. [15]
PTEN and K-ras double-mutant mice (Ptend/dK-
rasG12D) exhibit an acceleration of endometrial

carcinoma development compared to carcinomas
formed from a single PTEN or K-ras gene mutation.
These results suggest a synergistic effect of PTEN and
K-ras signaling pathways during endometrial carci-
nogenesis. p53 mutation is involved in 90% of type II
carcinoma [13]. p53 gene is located on chromosome
17 and is important in preventing the proliferation
of cells with damaged DNA. p53 mutations or TP53
overexpression is twice as frequent in type II tumors,
is observed in 17% of grade III endometrioid carcino-
mas [18-20] and is correlated with non-endometrioid
histological type, high-grade tumors, and absence
of the progesterone receptor [21,22]. According to
Zheng et al. [11] p53 mutations are an early event in
the development of serous papillary carcinoma and
early p53 nuclear accumulation may help identify
precursor lesions of serous papillary carcinoma [22].
Our data agree with the current evidence concern-
ing the relationship between grade/stage and PTEN
overexpression in the endometrioid endometrial ad-
enocarcinoma. In our study p53 overexpression was
independent of the stage of the disease and observed
in two early cancers which developed on endometrial
polyps. This distinct immunoprofile of endometrioid
and of serous papillary endometrial carcinoma is a
diagnostic and prognostic marker. Of interest is our
finding of two cases of endometrial polypoid adeno-
carcinoma with mixed pattern, both endometrioid
(moderately differentiated) and serous papillary with
distinct immunopathological features.

In conclusion, the immunoexpression of PTEN
and p53 is a helpful aid both in the accurate diagnosis
of the various endometrial carcinomas and the proper
therapeutic approach, and are also prognostic mark-
ers, since the morphological type and the immuno-
profile of an endometrial neoplasm present definite
prognostic information.
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Summary

Purpose: Matrix metalloproteinases (MMPs) are considered as mediators of metastases which may be associ-
ated with gynecological cancer survival. However, such relationship remains inconclusive. We carried out the
present metaanalysis to evaluate the prognostic value of MMP-2 and MMP-9 in gynecological cancers.
Methods: We searched 2 medical databases (Medline and Embase) and located 13 studies with 1841 patients that
evaluated the relationship between MMP-2 and MMP-9 and 5-year survival. Risk ratio (RR) with 95% confidence
intervals (95% CI) synthesized by random effect model were used to assess the strength of the association. Publicati-
on bias was evaluated by Begg-Mazumdar test and Egger’s regression test.

Results: Mortality was 1.53-fold higher in patients whose tumor cells were positive for MMP-2 (RR 1.53; 95%
CI 1.03-2.27; p=0.03).Funnel plot was symmetrical (p=0.721 for Begg-Mazumdar test, and p=0.718 for Egger’s
regression test). Between-study heterogeneity was significant (p<0.001). Mortality was 1.26-fold higher in
MMP-9 positive than negative patients, but without statistical difference (RR 1.26; 95% CI 0.94-1.68; p=0.12).
Funnel plot was asymmetrical (p=0.024 for Begg-Mazumdar test).

Conclusion: MMP-2 positivity in tumor cells is associated with worse survival in patients with gynecological
cancers. Standardization of MMP positivity is needed.

Key words: matrix metalloproteinase, meta-analysis, ovarian cancer, overall survival
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Introduction
Gynecological cancers are the leading cause of death
in women. Despite development in diagnosis and
treatment of gynecological cancers, the survival rate
remains largely unchanged, especially in ovarian can-
cer. There are several common prognosis related fac-
tors such as FIGO stage, histological grade, CA-125,
CIP2A, VEGF-A, Ets transcription factor, survivin,
but actually few of these factors are routinely used in
clinical practice [1-4], raising the need to find better
markers that can identify patients with poor prognosis.
Extracellular matrix (ECM) degradation plays a
predominant role in extracellular microenvironment
homeostasis. Irregular proteolysis of ECM leads in-
variably to unregulated tumor growth, tissue remod-
eling, inflammation, tissue invasion, and metastasis.
MMPs are a family of zinc-dependent proteolytic en-
zymes that are constantly correlated with other cel-
lular and extracellular proteins, assumed to play a key
role in a variety of physiological and pathological con-
ditions [5,6]. Thorough and persistent investigations
have clearly recognized that MMPs not only control
the ECM turnover and cancer cell migration, but also
regulate signaling pathways of cell growth, morpho-
genesis, angiogenesis, tissue repair and metastasis
[7,8]. Gelatinolytic activity of MMP-2, a 72 kDa type
IV collagenase, has been associated with malignant
phenotype of different solid neoplasms. Switch from
the initial form of pro-MMP-2 (72 kDa) to enzymatic
MMP-2 (62 kDa), which is mediated by intracellular
furin-like proteinases, is essential to its proteolytic
activity. Owing to its unique ability to degrade type
IV collagen, the major component of ECM and base-
ment membrane, tumor cells can easily penetrate the
ECM and spread locally and/or distantly (metastasis)
[9]. The level of MMP-2 was found to correlate with
the metastatic potential of numerous cell types [10].
MMP-9 is a 92 kDa type IV collagenase, also called
gelatinase B, which can degrade collagen type IV, like
MMP-2 [11].

Recently, several studies reported association of
MMPs with prognosis of gynecological cancers (Ta-
ble 1). Therefore, it is necessary to explore whether
MMP-2 or MMP-9 expressions are prognostic factors
in gynecological cancers.

JBUON 2013;18(1):203

Due to differences in study populations and de-
signs, the results of some studies are inconclusive.
Our aim was to prove the hypothesis that MMP-2 or
MMP-9 are connected with 5-year overall survival in
gynecological cancers. Thus, we conducted a meta-
analysis of all available studies relating MMP-2 or
MMP-9 with the prognostic outcome in patients with
such malignancies.

Methods

Publication search

Initially, we performed an online search in PubMed
and Embase to identify all related studies (between
January 1990 and May 31, 2011), regardless of the
MMP subtype and publication language in patients
with gynecological cancers. The search was carried
out using the following keywords: “MMP” or “metal-
loproteinase’, “gynecological cancer”, “ovarian cancer’,
“cervical cancer”, “endometrial cancer”, with no special
limits except time. Then we used Endnote (version 4.1)
to screen the literature including all of the identified
studies to avoid duplication of data by checking au-
thors and medical centers, examining for each one the
names of all authors and the different medical centers
involved. References, reviews and editorials were also
screened [12]. Additional information was obtained by
sending email to authors if necessary.

We didn’t use strict inclusion criteria and qual-
ity score to evaluate studies, due to the lack of gen-
eral agreement on the meta-analysis of observational
studies [13]. All studies measuring MMPs with im-
munohistochemistry in patients with gynecological
cancers were included.

Definitions of markers

All of the studies had their own standards in MMPs
positivity. Cut-oft was 10% or close to 10% in the
majority of the enrolled studies. When data with
this cut-off were impossible we contacted authors or
calculated data based on primary information in the
original article.

The main outcome of meta-analysis was MMPs-
related survival (mainly focused on MMP-2 and
MMP-9). There were several types of survival, such
as disease free survival (DFS), cancer specific survival
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(CSS), recurrence free survival (RFS), overall survival
(OS) and cumulative survival (CS). We just evalu-
ated OS which indicated the percentage of people in a
study or treatment group who are alive for a given pe-
riod of time after diagnosis. All studies had at least 60
months follow-up and censoring was unusual before
this time point. In most studies, there were results of
MMPs in stromal cells and tumor cells.

Methodological assessment
Information was carefully extracted by two of the au-
thors (HLP and MY). Collected elements were author,
publication year and country, median follow-up, FIGO
stage, tumor location (ovary, uterus or cervix), MMP
subtype (MMP-2 and MMP-9), definition of MMP
positivity, survival type (OS, DFS, CSS, RES and CS),
cell types (stromal cells and tumor cells) and MMP an-
tibodies. The number of patients censored alive before
60 months were also recorded. Disagreements were
resolved by discussion among us. If disagreement still
existed, the final decision was made by Dr. L.L.
Sometimes studies were consisted of a cohort of
consecutive patients. With no quality score receiving
general agreement for use in a meta-analysis, espe-
cially of observational studies, we did not weigh the
quality of each study, but decisions of exclusion were
always taken without knowledge of the global result
of each study.

Statistics

REVMAN, version 5.1, was used for meta-analysis.
Stata/SE (version 11.0) was used for Begg’s and Egger’s
test. Survival distribution between MMP negative and
MMP positive cases was significantly different with
p<0.05. All of the data were extracted from univariate
analysis evaluating whether the results were changing
gradually over time with the publication of more re-
cent studies.

In order to evaluate the prognostic role of MMP-
2 and MMP-9 in gynecological cancers, we checked
the influence of MMP-2 and MMP-9 by calculating
the RR and its 95% CI between negative and positive
groups by a method depending on the data provided
in the publication. We used Q statistics (significance
for p <0.10) to assess heterogeneity between studies.

Results

Studies and characteristics

Our search retrieved a total of 521 references made
up by 166 “cervical cancer”, 131 “endometrial can-
cer” and 224 “ovarian cancer”. A total of 35 studies
were included after screening title and abstract. Full
texts were reviewed and 22 studies were excluded due
to lack of survival analysis or survival data [14-16].
Finally 13 studies with 1841 patients were included
in our analysis. Data on 5-year survival could be ob-
tained from original data or survival curves (using
Engauge if necessary in all of these studies). There
were 4 studies for both MMP-2 and MMP-9 [17-
20], 2 for MMP-9 [21,22], and 7 for MMP-2 [23-29].
Therefore, 11 studies (n=1465 patients) on MMP-2,
and 6 (n=960 patients) on MMP-9 were analyzed. In
insufficient studies and samples we didn’t evaluate the
association between MMP-2 or 9 overexpression in
stromal cells and 5-year OS [18,22,24,26,27].

There were 9 studies (n=915 patients) reporting
an inverse relationship between survival and MMP-2
overexpression in gynecological tumor cells, whereas
2 studies reported no such relation (n=255 patients),
and one study showed favorable relation (n=295 pa-
tients). Characteristics of the 13 original studies are
listed in Table 1. Cancer was located in the ovary in
1208 patients (65.6%), in the uterus in 473 patients
(25.7%), and in the cervix in 160 patients (8.7%). In-
formation on the positive cut-oft ranged from 5 to
25%. FIGO stages ITI+IV in ovarian cancer were more
frequent than in cervical and endometrial cancer.

Meta-analysis: survival at 60 months

MMP-2 overexpression in tumor cells was related to
poor prognosis, leading to more deaths within 5 years.
The between-study heterogeneity was significant
(p<0.001), so the random model was used. Mortal-
ity was 1.53-fold higher in patients whose MMP-2 in
tumor cells was positive (RR 1.53; 95% CI 1.03-2.27;
p=0.03; Figure 1). Funnel plot was symmetrical and
smaller studies (excepting no.18) gave negative results
(p=0.721 for Begg-Mazumdar test, p=0.718 for Egger’s
regression test, Figure 2). MMP-9 overexpression in
tumor cells was not significantly associated with sur-
vival (RR 1.26; 95% CI 0.94-1.68; p=0.12; Figure 3).
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The between-study heterogeneity remained significant
(p=0.008). Mortality was 1.26-fold higher in MMP-9
positive patients. Funnel plot was asymmetrical and
showed that 2 large studies [25,29] indicated negative
results and conclusions were opposite to each other
(p=0.024 with Begg-Mazumdar test; Figure 4).

Discussion

Our meta-analysis showed that MMP-2 in tumor
cells, detected by immunohistochemistry, does in-
deed predict poor survival in gynecological cancer.
However, results should be interpreted in several
aspects. MMP-2 expression had a significant prog-
nostic effect on gynecological cancers, with a RR of
1.53. Moreover, studies with larger samples showed a
strong association with MMP-2 than smaller studies,
but publication biases were non-significant (p=0.721
for Begg-Mazumdar test, p=0.718 for Egger’s regres-
sion test, Figure 2). Although MMP-2 proved to be
a potential prognostic marker, FIGO stage and his-
tology grade may contribute to its prognostic effect
too. As MMP-9 had a similar structure and function
with MMP-2, we subsequently performed MMP-9
analysis. MMP-9 in tumor cells wasn't correlated with
survival, yet there was a trend to increased mortal-
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Huang 2011 =
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Mattila 2005 B A
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Westerlung 1999  — =~
Yilmaz 2011 o
&
RP=1.53: 95%Cl=(1.03, 2.27).p=0.03
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Figure 1. Meta-analysis of 11 studies evaluating the asso-
ciation between MMP-2 overexpression in tumor cells and
the risk of death at 5 years. Each study is shown by the first
author and year. CI: confidence interval.
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ity with a RR of 1.26. The negative result of MMP-9
might be caused by the limited samples and publica-
tion bias (p=0.024 for Begg-Mazumdar test).

In the 13 eligible studies, there was one study ex-
amining MMP-9 expression in gynecological cancers
using Western blot rather than immunohistochem-
istry. Lengyel et al. found that high MMP-9 deter-
mined by Western blot in 92 patients had no relation
with 5-year survival [21]. This finding is consistent
with our meta-analysis, although a different method
was undertaken. Two studies [22,25] from the same
research center (Oulu University, Finland) looked
for the effect of MMP-2 and MMP-9 on prognosis
(disease-related survival), and suggested that MMP-
2 and MMP-9 are associated with favorable progno-
sis. Two more studies [26,29] didn’t give an explicit
cut-off value of positivity; Yilmaz et al. [29] evalu-
ated the staining of MMP-2 by scoring the intensity
and distribution of positive cells which they divided
into 0-4 grades. Torng et al. [26] considered stron-
ger cytoplasmic staining of stromal cells compared
to nearby tumor cells as MMP-2 positivity. However,
both studies showed that MMP-2 positivity indicated
poor prognosis, which is consistent with our results.
MMP-2 contributes to gynecological cancers growth

_SE(log[RR])

o i
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0.51 m] ,
o
1 v g O
151 :
2-4 . — . RR
0.002 0.1 1 10 500

Figure 2. Funnel plot showing the relation between rela-
tive risk (RR) and standard error (log RR). The funnel plot
is symmetrical.
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and metastasis through several aspects. For the most,
MMP-2 regulates the tumor microenvironment by
directly degrading the ECM to promote cell growth
and metastasis. Growing evidence demonstrates that
MMP-2 proteolytically degrade the basement mem-
brane which functions as a barrier to protect infiltra-
tion from tumor cells; this results to facilitating the
tumor cells adhesion on the ECM and then invading
into the peritoneal cavity, where they give rise to me-
tastases [16,30-32].

Overexpression of MMP-2 along with surgi-
cal stage aroused our interest in the contribution of
MMP-2 in metastasis [16,33,34]. The pattern of gy-
necological cancers’ dissemination can be modeled
as follows: during transformation, malignant cells
are shed from the basement membrane and degrade
ECM. This fact results in detachment of tumor cells,
invasion into the peritoneal cavity, and development
of metastases. In addition, activated MMP-2 prote-
olysis of the matrix including fibronectin, vitronectin
and collagen I can contribute to the cancer cell ad-
hesion and invasion [30,35-37]. These results were in
line with former findings that expression of MMP-2

Risk Ratio
M-H, Random, 95% Cl

Davidson 2000 ——
Honkavuomi 2006
Kmat 2006 =
Lengyel 2001 ——
Rauvala 2006 :].—
Sillanpaa 2007
RP=1.26: 95%Cl=(0.94, 1.68).p=0.12
| |
0.1 1 10

Figure 3. Meta-analysis of 6 studies evaluating the associa-
tion between MMP-9 overexpression in tumor cells and the
risk of death at 5 years. Each study is shown by the first au-
thor and year. CI: confidence interval.

in metastatic locations was significantly higher than
in primary cancer [38]. In conclusion, MMP-2 can
regulate the gynecological cancers’ growth and me-
tastasis through distinct pathways, including pro-
moting adhesion, invasion and angiogenesis; all these
may provide an explanation for the observed mod-
est association of MMP-2 and survival. On the other
hand, the remaining members of MMP family, such
as MMP-1, MMP-7, MMP-11, and MMP-13 are also
considered to be associated with prognosis [39-43].
We believe that more studies are needed to evaluate
the prognostic significance of these markers.

There are some clinical meanings in our meta-analysis.

1: MMP-2 positivity is an indicator of advanced stage
and disease outcome

A series of studies proved that the expression of MMP-
2 in gynecological tumor cells was stronger than in
borderline and benign areas, and high expression of
MMP-2 had close relationship with advanced tumor
and metastasis [26,33,36]. Comparison of the expres-
sion and gelatinolytic activity of MMP-2 in cystad-
enomas , tumors of low malignant potential as well as

0 _SE(log[RR])
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O
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Figure 4. Funnel plot showing the relation between RR and
SE (log RR) .The largest study (MMP-9) has negative result.
The funnel plot is asymmetrical.
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stage IIIc/IV ovarian cancer and their corresponding
omental metastases indicated that MMP-2 expression
was strongly associated with increasing surgical stage
of malignant ovarian tumors [36]. This idea has been
supported by Sakata et al., who proved that increased
expression of MMP-2 was related to tumor stage,
which indicated that the level of MMP-2 in patients

Table 1. Main characteristics of 13 included studies

with stage IIT and IV tumors is higher than in those
with stage I and II tumors [17,35,45]. Tester et al. also
demonstrated strong enzymatic activity of MMP-2
(62 kDa) in advanced ovarian cancer and its metasta-
ses but only seldom in benign tumors [44]. Based on
this information, ovarian cancer stage and grade of
malignancy can be efficiently and easily evaluated by

Author (year- No.of  Median Clinical ~ Tumor MMP  Cutoff staining Survival  Selected
country) sam-  follow-up stage loca-  subtype for MMP analysis cells
[Ref-no.] ples  (months) (FIGO) tion positivity(% cell
population)
Davidson [ 17] 68 70 II-IV. ovary MMP-2 25 DFS  Tumor
(2000-Israel) MMP-9 (O
Kmat [18 ] 90 NR I-1I:24  ovary MMP-2 5 DES  Tumor
(2006-USA) III-1V:72 MMP-9 and
stromal
Honkavuori [19 ] 266 NR I+I1:205 uterus MMP-2 10 RFS,CSS  Tumor
(2006-Finland) II1+1IV:43 MMP-9
Rauvala [20 ] 160 NR 1+11:125 cervix MMP-2 20 DSS  Tumor
(2006-Sweden) II+IV:36 MMP-9
Lengyel [ 21] 84 55 I  ovary MMP-9 Negative: OS  Tumor
(2001-USA) <6U/ug
Sillanpaa [22 ] 292 28 [+11:125 ovary MMP-9 20 CSS,DRS,RES  Tumor
(2007-Finland) III+IV:36 and
stromal
Huang [23 ] 219 25.5 NR ovary MMP-2 5 OS  Tumor
(2011-China)
Perigny [24 ] 92 19 Il  ovary MMP-2 10 OS  Tumor
(2008-USA) and
stromal
Sillanppa [25 ] 295 NR [-1I:127  ovary MMP-2 10 OS,DRS,RFS  Tumor
(2007-Finland) III-1V:168
Torng [ 26] 35 39.9 [-II:220  ovary MMP-2 NC CSS,DFS  Tumor
(2003-China) III-IV:15 and
stromal
Westerlund [27 ] 33 35.5 I+II:12  ovary MMP-2 10 OS  Tumor
(1999-Finland) III+1V:21 and
stromal
Talvensaari [ 28] 112 88 I+11:96 uterus MMP-2 10 OS  Tumor
(2005-Finland) III+IV:16
Yilmaz [29 | 95 39 .73 uterus MMP-2 NC OS  Tumor
(2011-Turkey) I1+111:22

NR: not reported, NC:not clear, CS: cumulative survival, OS: overall survival, DFS: disease free survival, RFS: recurrence free survival, CSS:

cancer specific survival, DSS: disease specific survival, DRS: disease related survival
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MMP-2 positive rate. A previous study of clinical and
histomorphological data proved that positive staining
for MMP-2 was associated with bad prognosis [38].
A large amount of research indicated that MMP-
2 was significantly associated with advanced stage,
higher grade, smaller tumor size at operation, and
higher incidence of recurrence [21,23,25,26]. Taking
these aforementioned results into account, it could be
concluded that positive expression of MMP-2 plays
a central role in determining disease outcome in gy-
necological cancers.

2: MMP can be a marker to assess timing of surgery

It is well known that histological grade is important for
surgery. To further investigate the relationship between
MMP-2 expression and histological grade in malig-
nant gynecological tumors, Kamel et al. evaluated the
MMP-2 expression and correlated clinical and patho-
logical parameters, mainly surgical stage, histological
grade, omental metastasis, and lymph node metastasis
[16]. This study demonstrated that the expression of
MMP-2 was significantly correlated with the histologi-
cal grade. The authors also showed that overexpression
of MMP-2 indicates poor timing of surgery. In view
of these findings, histological grade can be assessed
through expression of MMP-2, and then, according to
the histological grade to determine the optimal opera-
tion time.

3: The present meta-analysis promotes thought on bio-
logic therapeutic target

Signaling pathway dysfunction is a vital event in tu-
morigenesis that MMP-2 proteolytically activates
TGEF-p1 and then TGF-p signaling pathway, the fun-
damental signaling pathway, which plays an impor-
tant role in tumor genesis and epithelial-mesenehymal
transition [45]. Several studies [46,47] have reported
different types of MMPs, including MMP-2, orches-
trating distinct functions (such as promoting tumor
angiogenesis) on the tumors’ malignant progression.
MMP-2 was further proved to stimulate angiogenesis
directly by releasing VEGF [37]. Blocking experiments
not only confirmed the former conclusion, but also im-
plied that inhibition of MMP-2 attenuates both angio-
genesis and lymphangiogensis, thus reducing lymph

node metastasis [48,49]. Thus, designing molecules
to directly antagonize MMP-2 and indirectly block
TGEF-B, VEGF which mediate MMP-2 signal pathway
could lead to new targeting treatments.

There are some limitations in our meta-analysis.
Firstly, we attempted to minimize publication bias by
improving our searching strategy. Positive results are
more likely to be published while negative data may
go unpublished. Secondly, although there are many
studies about MMP overexpression in gynecological
cancers, they often lack survival information [50,51].
Thirdly, all studies are not strictly randomized con-
trolled trials. Although we standardized factors
such as age, menopausal status, histological grade
and FIGO stage, some variability was unavoidable.
Between-study heterogeneity was significant in this
study, and elimination of the variability (experimen-
tal design, measurements, and definition of cut-off
value) was not always possible [52].

In conclusion, this meta-analysis suggested that
MMP-2 overexpression is associated with poor prog-
nosis. Our results show that MMP-9 is not correlated
with prognosis in gynecological cancers, maybe ow-
ing to inadequate studies and publication biases. Fu-
ture investigations and randomized controlled trials
with large number of samples are needed to confirm
the prognostic significance of MMP-2 and MMP-9 in
patients with gynecological cancers.
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Expression of transcription factor Twistl in bladder
urothelial carcinoma and its clinical significance

Xiaofeng Tang, Jinchun Xing, Wei Li, Zhun Wu, Kaiyan Zhang,
Jiaxin Zheng

Department of Urology, The First Affiliated Hospital of Xiamen University, Xiamen, China

Summary

Purpose: Transcription factor Twistl is known to play a vital role in cancer development, progression and
metastasis. However, regulation mechanisms beneath Twistl expression, as well as the correlation between its
expression and bladder urothelial carcinoma (BUC), are still under investigation. Herein, we tried to investigate
the expression of Twistl in BUC specimens and non-cancerous mucosas and illustrate their relationships with
clinicopathological features.

Methods: The expression of Twist] mRNA in 42 fresh BUC specimens and 13 paired non-cancerous mucosas
was detected by real-time fluorescence quantitative reverse transcription polymerase chain reaction (RFQ-
RTPCR). Immunohistochemistry (IHC) was used to detect the expression of Twist1 protein in 40 paraffin em-
bedded BUC specimens and 14 paired non-cancerous mucosas, and their relationships with clinicopathological
features.

Results: The expression levels of Twistl mRNA in 13 paired BUC specimens were significantly lower than the
non-cancerous mucosas. The positive expression rate of Twist1 protein in BUC specimens (90.0%; 36/40) was
significantly higher than the non-cancerous mucosas (7.14%; 1/14). Twistl protein was mainly distributed in
the nucleus, and expressed obviously in the mesenchymal cells of several specimens (13.9%;5/36). However,
expressions of Twistl protein were not associated with TNM stage and grade. It was also shown that the ex-
pression tendency of Twistl protein was distinct from Twistl mRNA, and both were not correlated with age,
gender, and smoking history.

Conclusion: As a probable potential biomarker for BUC, Twist1 gene may play a role as an oncogene during the
tumorigenesis and development of BUC. Its abnormal protein expression may be associated with disordered
regulations after transcription.
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Introduction

As a highly conserved basic helix-loop-helix (bHLH)
transcription factor, Twistl was originally identified as
a key inducer of mesoderm formation in Drosophila,
and plays a vital role in the regulation of cell migration
[1]. Its now well accepted that Twist1, which may func-
tion as an oncogene during tumorigenesis and develop-
ment of cancer, promotes tumor invasion and migration
through inducing the epithelial-mesenchymal transition
(EMT) of cancer cells. Moreover, Twist1 is also involved
with cell apoptosis, chemoresistance, angiogenesis and
the generation of cancer stem cells (CSCs) [2,3]. Recent-
ly, upregulation of Twist1 protein has been reported in
several cancers, such as liver [4], lung [5], stomach [6],
breast [7] and bladder [8-11], and its expression levels
were found to be associated with tumor progression,
metastasis and poor prognosis.

Several studies have reported that expression of
Twistl protein was not correlated with its mRNA lev-
els [12-14], a fact that was explained by post-transcrip-
tional regulations. However, until now, the association
between Twistl protein and mRNA expression has not
been established in human cancers, including BUC.
Herein, we used RFQ-RTPCR and IHC to investigate
the expression of Twistl mRNA and protein in BUC
tissues and paired non-cancerous mucosas, respec-
tively. Furthermore, we tried to describe their relation-
ships with clinicopathological features and elucidate
the association between Twistl and BUC.

Methods

Patients

The present study was based on a consecutive series
of patients undergoing surgery for BUC (transure-
thral resection or cystectomy) at the Department of
Urology, The First Affiliated Hospital of Xiamen Uni-
versity, Xiamen, China. All specimens were obtained
immediately after surgery, including fresh specimens
and/or formalin-fixed, paraffin-embedded specimens
(not all the specimens were paired). Finally, a total
of 42 fresh BUC specimens and 13 paired non-can-
cerous mucosas (taken at least 3 cm from the outer
tumor margin) were acquired, freezed in liquid nitro-
gen and stored at -80°C until processing. We also ob-
tained 40 paraffin-embedded BUC specimens and 14

paired non-cancerous mucosas. All the original slides
of the specimens were reviewed for histopathological
staging (2002 UICC TNM classification) and grad-
ing (World Health Organization classification) by
two independent pathologists. Considering that the
incidence of human BUC increases especially after
50 years of age, we took the 50 years as boundary of
age groups. Smoking condition of patients was evalu-
ated by the smoking index (SI: cigarettes per day x
smoking years), and divided into non-smoking group
(SI<1) and smoking group (SI=1). All patients in the
study gave written informed consent whilst none had
received chemoradiotherapy or immunotherapy be-
fore surgery. Clinicopathological characteristics of all
the informative specimens are shown in Tables 1 and
3. The noninformative samples included unrepresen-
tative samples or fresh samples with degradated RNA.

RNA extraction and RT-PCR

Total RNA was extracted from malignant and non-
malignant samples with the RNA simple Total RNA
Kit (Tiangen Inc., Beijing, China), according to the
manufacturer’s protocol. The RNA extracted was
quantified with a Shimadiu UV-200 Spectrophotom-
eter and stored at -80°C until processing. For reverse
transcriptase RT-PCR, cDNA was synthesized from
500 ng RNA with the PrimeScript™ RT reagent Kit
(Perfect Real Time, TaKaRa Code DRR037S, China).

RFQ-RTPCR

The ¢cDNA was then amplified by SYBR Premix Ex
Tag™ (Perfect Real Time, TaKaRa Code DRRO041,
China), using an Light Cycler 480 analyzer (Roche,
Switzerland), with the following primers: Twistl* - 5-
GGAGTCCGCAGTCTTACGAG - 3’ and 5- TCTG-
GAGGACCTGGT AGAGG - 3) Glyceraldehyde
3-phosphate dehydrogenase (GAPDH) - 5’- GAAGGT-
GAAGGTCGGAGTC- 3’ and 5 - GAAGATGGT-
GATGGGATTTC - 3’ The PCR conditions: 45 cycles of
95°C for 5 sec, 56°C for 20 sec, and 72°C for 20 sec. The
initial denaturation step was performed at 95°C for 30
sec. At the end of the PCR cycles, melting curve analyses
were performed to confirm the generation of the spe-
cific expected PCR product (95°C for 5 sec and 65 °C
for 1 min). In the end, the relative expression of Twist1
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mRNA was presented as a 22 value (ACt = Ct Ct
), and PCR products were electrophoresed on 2%

Twistl

GAPDH

agarose gels to further identify the specificity.

Immunohistochemistry staining

THC studies were performed using 2-step EliVision™
plus kit and diaminobenzidene (DAB) (Maixin, Fu-
zhou, China, Code No: KIT-9901& DAB-0031) to
detect Twistl protein expression. The paraffin slides
(4pm thick) were deparaffinized and rehydrated with
xylene and serial ethanol dilutions. Endogenous per-
oxidase activity was blocked with 3% hydrogen per-
oxide for 10 min, followed by antigen retrieval (boil-
ing-treated in autoclave with 10-mmol citric buffer
with pH 6.0 for 2 min). Slides were incubated for 1 h
at room temperature with the Abcam mouse mono-
clonal Twist1 antibody (1:100) (Twist2Cla, Code No:
ab50887). Phosphate buffered saline (PBS) substitute
for Twist1 antibody served as negative control.

The 2-way scoring system [11] was used for analy-
sis of Twist1 results in this study with modifications.
First, we scored the staining intensity in 4 degrees:
negative=0; weak=1; moderate=2; and strong=3. Then,
we estimated the proportion of positive cells with the
following criteria: <5%=0; 6-25%, 1; 26-50%=2; and
>51%=3. Subsequently, the scores were added up and
divided into 4 groups (<1, 2-3, 4-5, and 6) as 4 corre-
sponding staining degrees (-, +, ++, +++).

Statistics

All statistical analyses were performed using a SPSS
13.0 software (SPSS, Chicago, IL). Normal distribu-
tion was first tested using Shapiro-Wilk test. For
RFQ-RTPCR data, Mann-Whitney U test, Wilcoxon
Signed Rank test (Wilcoxon test), and Kruskal Wallis
test were used. The Pearson x? test, correction x* test
and Fisher’s Exact test were used for IHC data. Statis-
tical significance was put at two-sided p< 0.05.

Results

Relative Twist] mRNA expression

The results of RFQ-RTPCR showed that melting
peaks of Twistl and GAPDH were simple (Figure
1), and the expression levels of Twistl mRNA in 13
paired BUC specimens were significantly lower than
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the non-cancerous mucosas (median 1.47 and 4.05,
respectively; p<0.01, Wilcoxon test) (Figure 2).

As the numbers of each stage BUC specimens
were small, we combined T, and T, stages as the su-
perficial bladder cancer group (T, ), and T, T, and
T, stages together as the invasive bladder cancer
group (T, ). Twistl mRNA expression in T, group
was about twice as much than in T, , group (p<0.05,
Mann-Whitney test), and its expression levels in
grade (G) 3 group were significantly different from
G1 and G2 (p<0.05, Mann-Whitney test). However,
there was no difference between G1 and G2 groups
(p>0.05, Mann-Whitney test). Furthermore, Twistl
mRNA expression was not correlated to age, gender
and smoking history (p>0.05, Mann-Whitney test)
(Figure 2, Table 1).

Immunohistochemical analysis of Twist1

The positive expression rate of Twist1 protein in BUC
specimens (90.0%, 36/40) was significantly higher
than in the non-cancerous mucosas (7.14%;1/14)
(p<0.001, Pearson x” test). Twist1 protein was mainly
distributed in the nucleus; the percentages of BUC
samples expressing the Twistl protein either in the
nucleus or in the cytoplasm were 55.6% (20/36) and
33.3% (12/36), respectively (Figure 3A,C,E). The dif-
ference between nuclear and cytoplasmic protein ex-
pression was not associated with clinicopathological
features (p>0.05, Fisher’s Exact test, Table 2). Inter-
estingly, Twistl protein was expressed in the mesen-
chymal cells of several BUC specimens (13.9%;5/36)
(Figure 3D). Unexpectedly, the expressions of Twist1
protein were not associated with TNM stage, grade,
age, gender and smoking history (p>0.05, Table 3).

Discussion

Two Twist genes, Twist1 (Twist) and Twist2 (Dermo-1),
exist in vertebrates sharing more than 90% of identity
in the carboxy-terminal domains of their proteins [15].
The human Twistl gene located at chromosome 7p21.2
encodes the Twist1 protein consisting of 202 amino ac-
ids, which acts as a transcription factor through the pat-
tern of dipolymer. Previously, a research [2] on breast
cancer found that the transcription factor Twistl pro-
moted tumor invasion and metastasis through induc-
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Table 1. Relationship between the mRNA expression of Twist1 and clinicopathological features

Groups 244 107 (Percentiles) p-value
N 25% 50% 75%

T stage 0.011
T 27 1.61 3.19 4.50
T, , 15 0.56 137 2.63

Grade 0.023%
1 9 1.52 1.91 4.62
2 27 1.26 2.65 4.27
3 6 0.37 0.85 1.48

Age (years) 0.321
<50 13 1.44 2.65 4.18
>50 29 1.15 1.67 3.88

Gender 0.666
Female 6 1.04 1.30 5.87
Male 36 1.39 2.12 3.86

Cigarette

smoking 0.875
SIk1 11 1.16 1.68 5.30
SI=1 31 1.37 1.91 3.85

*Kruskal Wallis test. Multiple comparisons (Wilcoxon test:G1 and G2, p=0.898; G1 and G3, p =0.010; G2 and G3, p=0.012 (2-tailed). SI: smoking index

tion of EMT in cancer cells. Loss of E-cadherin appears
to be critical to an EMT. Similar with Snail or Slug,
Twist1 inhibited E-cadherin expression at the transcrip-
tional level through binding to E-boxes elements of the
E-cadherin promoter. Twistl mRNA and protein were
both increased in hepatocellular carcinoma as com-
pared with non-cancerous tissues, and the upregulated
Twist1 protein was associated with metastasis and poor
prognosis [4]. Recently, an article about 151 colorectal
cancer cases demonstrated that Twistl expression was
restricted to tumor tissues and correlated with lymph
node metastasis and overall survival (OS) [16].

In our study, Twistl protein was significantly up-
regulated in BUC tissues compared to non-cancerous
mucosas, but without any correlation with TNM
stage or grade of malignancy, indicating its potential
importance in the tumorigenesis and development of
BUC, especially in early stage. In addition, we found
Twistl protein was mainly expressed in cell nuclei
without any association with clinicopathologic data,
suggesting that Twistl protein may regulate the cel-
lular life activities and promote cancer development

through pathways of nuclear translocation. A previ-
ous study [11] with 164 bladder cancer tissues, 37
nonmalignant bladder tissues and 25 matched lymph
node metastatic lesions, also showed that the positive
rate of Twistl protein was significantly elevated in
cancer tissues(>90%)compared with nonmalignant
tissues (about 20%). However, the authors found that
Twistl protein expression was found mainly in the
cytoplasm and was associated with cancer progres-
sion. Yet, in recent years, several studies on bladder
cancer found that the positive rate of Twistl protein
was about only 40% in tumor tissues [8-10], and its
expression was associated with smoking history [10].
Particularly, Gort et al. also described nuclear Twist1
staining in malignant cells, and found no correlation
between Twistl expression and clinicopathologic
data [12]. Certainly, more studies with larger sample
size are needed to confirm our present findings.
Simultaneously, we found strong positive nuclear
expression of Twistl protein in the stromal compart-
ment of several BUC tissues, where there exist two

cell populations (epithelial-mesenchymal trans-
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formed tumor cells and stromal fibroblastic cells).
Twistl expression might be activated in these cells
due to growth factors produced by the tumor. How-
ever, expression of Twistl protein in the stromal
compartment was not associated with prognosis [7].
In another study, Twistl expression was especially
observed in gastric cancer-associated fibroblasts, and
was associated with disease progression and poor pa-
tient survival [17]. Obviously, more clinical studies
and follow up data are needed to validate the expres-
sion sites of Twistl protein, as well as its correlation
with tumor progression and patient prognosis.

We found that Twistl mRNA expression in non-
cancerous bladder mucosas was significantly higher
than paired cancer tissues, and its expression in T, |
stage group was higher thanin T, , stage group. These
findings implied that the pre-transcriptional regula-
tions, such as DNA promoter methylation, might be
involved in suppressing Twistl mRNA expression.
In accordance with other studies [12,18], a detection

base on 91 BUC tissues and 39 non-cancerous bladder
mucosas found that the promoter methylation level
of Twistl in cancer tissues was significantly higher
than in non-cancerous tissues [19]. Furthermore,
the hypermethylation frequencies of Twistl in cervi-
cal carcinoma increased progressively along with tu-
morigenesis and cancer development [18]. Although
regulations before transcription seem to explain our
results, there was no evidence to support relevance
between Twistl promoter methylation and mRNA
expression until now. Gort et al. considered other sig-
nal pathways involved in the regulations [12]. Indeed,
we need more basic research with in vitro models to
further elucidate the intrinsic regulation mechanisms
of Twist] mRNA.

In this study, the trend of Twistl protein expres-
sion was discordant with mRNA expression, suggest-
ing that Twistl protein might be regulated mainly
through post-transcriptional actions. Similarly, no
correlation between Twistl protein and mRNA ex-

Table 2. Correlation between Twist1 protein expression positions and clinicopathological features

Twist1 expression positions

Groups Positive Num® NI1°+B/2° (%) N2°+B/2[8(%) p-value

T stage 0.471
T, 24 15+1 (66.7) 7+1(33.3)
T, , 12 5+1 (50) 5+1 (50)

Grade 0.054
1 7 5 (71.4) 2 (28.6)
2 23 9+2 (47.8) 10+2 (52.2)
3 6 6 (100) 0(0)

Age (years) 0.706
<50 10 7 (70) 3 (30)
>50 26 13+2 (57.7) 9+2 (42.3)

Gender 1.000
Female 5 3 (60) 2 (40)
Male 31 17+2 (61.3) 10+2 (38.7)

Cigarette

smoking 0.441
Yes 28 14+2 (57.1) 10+2 (42.9)
No 8 6 (75) 2 (25)

a: Positive Num means the number of positive specimens; b: N1 and N2 denote the numbers of samples expressing Twistl protein either in the nucleus
or in the cytoplasm, respectively; B: signifies the number of samples expressing Twist1 protein both in the nucleus and cytoplasm
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pression was found in a breast cancer research [12],
and difference in Twist1 protein expressions was also
explained by post-transcriptional regulation. In con-
trast, a previous detection consisting of 8 paired BUC
tissues and normal mucosas, found that the positive
rate of Twistl mRNA in malignant tissues (100%)
was significantly higher than in paired normal mu-
cosas (12.5%), in accordance with its protein expres-
sion [11]. Nevertheless, review of the literature re-
vealed consensus that Twistl protein expression was
mainly associated with post-transcriptional regula-
tions (post-translational and translational modifica-
tion). Many studies found that the phosphorylation
degrees of Twistl protein in tumors positively corre-
lated with its expression levels, suggesting that phos-
phorylation of Twistl protein stabilized its expres-
sion[13,14,20,21]. On the other hand, a very recent
study found several putative regulatory elements at
the Twistl 3’UTR (untranslated regions), consisted
of miRNA target sites and two cytoplasmic polyad-

enylation elements, which could restrain the Twistl
protein translation through specifically binding with
miR-580 etc [22]. Although these findings could
partly explain our results, more studies are needed to
clarify the relationship between Twistl mRNA and
protein expression.

In conclusion, our study demonstrated that Twist1
protein expression in BUC specimens was signifi-
cantly higher than the adjacent non-cancerous mu-
cosas and was not associated with clinicopathological
features. Moreover, Twistl protein was mainly dis-
tributed in the nucleus and expressed in the mesen-
chymal cells of several malignant specimens; Twist1
mRNA expression in malignant specimens were sig-
nificantly lower than in paired non-cancerous mu-
cosas (discordance with Twistl protein expression),
and correlated with grade and TNM stage.

Finally, we conclude that Twistl may play an on-
cogenic role during tumorigenesis and development
of BUC, and its abnormal protein expression might

Table 3. Relationship between the expression of Twistl protein and clinicopathological features

Groups N - + ++ +++ % p-value
BUC 40 4 27 7 2 90.0 0.000*
Non-cancerous 14 13 1 - - 7.14
Tstage 1.000°
T 27 3 18 5 1 88.9
T,, 13 1 9 2 1 92.3
Grade 0.673¢
1 8 1 5 2 - 85.5
2 26 3 18 4 1 88.5
3 6 - 4 1 1 100.0
Age (years) 0.730¢
<50 12 2 7 3 - 83.3
>50 28 2 20 4 2 92.9
Gender 0.493¢
Female 6 1 4 - 83.3
Male 34 3 23 6 2 91.2
Cigarette
smoking 0.543f
SI>1 30 2 23 4 1 93.3
SIk1 10 2 4 3 1 80.0

a,c:Pearson’s x*test; b,d,f: Correction x’test; e:Fisher’s exact test; SI: smoking index; BUC: bladder urothelial carcinoma
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Figure 1. Melting peaks of RFQ-RTPCR products and DNA gel electrophoresis.
A, B: Melting peaks of target gene Twistl and reference gene GAPDH, respectively;
C: DNA gel electrophoresis of Twistl (201bp); 1-4 indicate different samples.

0.008 N7

0.006

Medians of relative Twist1
mRNA expression

Groups

EA Paired

ﬂ. 0)) E3 Stages

T 77 EA Grades
[0 Agelyear

Gender
Cigarette

Figure 2. Medians and interquartile ranges of relative Twistl mRNA expression in different groups.

Non-C: paired non-cancerous mucosa; ¥: p<0.05; ®: p>0.05.
*:G3 vs G1, p<0.05 ; G3 vs G2, p<0.05; #: G1 vs G2, p>0.05.

be associated with the disordered regulations after
transcription. Twistl may be utilized as a new po-
tential biomarker for BUC. Undoubtedly, in order to
further verify the correlations between Twist1 expres-
sion and clinicopathological features, multicentric
clinical researches and followup studies are required.
Meanwhile, more fundamental research are needed
to further elucidate the regulatory mechanisms be-
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neath Twist1 expression, as well as Twist1-related sig-
nal pathways involved in BUC.
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Figure 3. A,B,C,D,E,F: Expression of Twist1 protein in BUC tissues and paired non-cancerous mucosa (EliVi-
sion™, x400).

A&B: Positive and negative expression of Twistl protein in a BUC tissue (G2,T1) and paired normal mucous
membrane, respectively; C: Twistl protein expressed in a BUC tissue (G2,T1); D: Strong positive nuclear ex-
pression of Twistl protein in the mesenchymal cells of a BUC tissue (G2,T1); E: Strong positive cytoplasmic
expression of Twist1 protein in a BUC tissue (G2,T2b); F: Negative expression of Twist1 protein in a BUC tissue
(G2, T2a).
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Small cell carcinoma of the bladder: A search of the current
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Summary

Purpose: Small cell carcinoma of the urinary bladder (SCC-BL) is an extremely rare malignancy, accounting
for < 1% of all bladder tumors. Its prognosis is very poor because of its highly aggressive behavior and high
metastatic potential. This study aimed to update the management and outcome of SCC-BL by searching the
relevant international literature.

Methods: Relevant studies were identified by searching MEDLINE and the Cochrane Central Register of Con-
trolled Trials using a combination of terms such as small cell carcinoma, bladder cancer, therapeutic approach,
radical cystectomy, radiation therapy and chemotherapy. Additional papers were identified from reviewing
references of relevant articles.

Results: Previously published series have shown that SCC-BL has a significant male predominance, occurs
mainly during the 7" and 8" decade of life and macroscopic hematuria is the most common presenting symp-
tom. According to the most important studies, cystectomy alone seems not to be efficient enough for the man-
agement of the disease. On the other hand, radiation therapy when combined with chemotherapy is highly
effective with increased survival rates.

Conclusion: Poor prognosis and rarity render disease management complicated. A definitive treatment is not yet
established but combined therapy with systemic platinum-based chemotherapy and adjuvant local radiotherapy
seems to be the most effective therapeutic approach for limited-stage SCC-BL. Further research is required in
order to clarify whether prophylactic cranial irradiation (PCI) should be performed on a regular basis.
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Introduction

Small cell carcinoma (SCC) comprises a fifth of lung
cancers [1] but has also been described in extrapul-
monary sites such as esophagus, breast, larynx and
bladder. Reported extrapulmonary sites in the litera-
ture are summarized in Table 1.

SCC-BL, histologically identical to small cell lung
carcinoma (SCLC), is an extremely rare malignancy
that accounts for < 1% of all bladder tumors. Inci-
dence rates of SCC-BL range from 0. 48 to 1% accord-
ing to some important studies shown in Table 2.

The first case [14] was reported in 1981 and since
then about 1000 cases have been published in small
series and case reports. The prognosis is very poor as
SCC-BL is associated with a highly aggressive behav-
ior and high metastatic potential. he 5-year overall
survival rates depend on the stage of disease at the
time of the diagnosis [15] and the kind of treatment.

Herein, a search of the current literature on the
management and outcome of SCC-BL was attempted
and presented.

Methods

Identification of eligible studies

We searched MEDLINE and the Cochrane Central
Register of Controlled Trials (last search on May
2012) using combinations of terms, such as: small cell
carcinoma, bladder carcinoma, therapeutic approach,
radical cystectomy, radiation therapy and chemother-
apy. We considered all English-written metaanalyses,
randomized controlled trials and research trials pro-
viding evidence about the therapeutic interventions
in SCC-BL and future directions of ongoing research.

Data extraction

Information was extracted from each eligible study.
The data recorded included author’s name, year of
publication, number of patients included in the study,
combination(s) of treatment(s) used, doses of radia-
tion therapy, disease free survival, median time to
progression, median and overall survival.

Results
Bladder cancer accounted for 5% of all newly diagnosed
cancers and was the second most common urologic ma-
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lignancy. The incidence rates in Western countries were
the highest. Transitional cell carcinomas represented the
majority (> 90%) of all bladder cancers. Pure squamous
cell carcinomas accounted for 5 to 8%, pure adenocarci-
nomas for 1 to 2% and the rare extra pulmonary SCC-
BL accounted for < 1% (Table 2).

Some of the most known causes which seem to be
associated to bladder cancer were cigarette smoking,
exposure to industrial chemicals, obstructive uropa-
thy, fertilizers, radiation exposure, genetic predispo-
sition and probably coffee consumption [11,16].

Previously published series have shown that SCC-
BL had a significant male predominance with a male
to female ratio between 2:1 - 16:1 [8,12,15,22-26].
SCC-BL occurred mainly during the 7™ and 8" de-
cade of life [8-10,12,15,16,18-22,27-30]. Mean age at
the time of diagnosis was usually 67 years. Macro-
scopic hematouria was the most common presenting
symptom (>63%) at the time of diagnosis [8,9,11,12,1
5,16,18,19,21,22,24,31], followed by dysouria and ir-
ritative symptoms. Cushing’s syndrome [12,32] and
hypercalcemia [33] were also reported in rare cases.

SCC-BL was usually diagnosed as locally ad-
vanced disease, presented on MRI or CT scan as a
locally invasive mass (Figure 1). Additionally, SCC-
BL was characterized by a high metastatic potential
involving parailiac and paraaortic lymph nodes, liv-
er, vertebral and costal bones, abdominal cavity and
brain [8,12,16].

Histologically SCC-BL was identical to SCLC,
composed of small round tumor cells with sparse
cytoplasm, round to oval nucleus and numerous
mitotic figures (Figure 2). Specimens were obtained
by cystoscopy and transurethral biopsy [8]. Immu-
nohistochemistry was also very important for the
diagnosis of SCC-BL, showing positive immunore-
activity to neuroendocrine markers including NSE
(neuron specific enolase), synaptophysin, serotonin,
chromogranin and epithelial markers including cyto-
keratin and CAM 5,2 [8] . Low incidence rates and
aggressive clinical course of SCC-BL render disease
management complicated. Cystectomy alone as treat-
ment of SCC-BL seemed not to be efficient, especially
for patients diagnosed with advanced disease stages
[13,18,28,34].
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Table 1. Reported small cell carcinoma in extra-pulmonary sites

First author Year of publication Extrapulmonary sites reported

Matsusaka [2] 1975 Stomach

Wade [3] 1983 Breast

Capella [4] 1984 Kidney

Galanis [5] 1997 GI: pancreas, esophagus, larynx, salivary glands; GU: penis,
bladder, prostate; GYN: endometrium, ovary, cervix, lymph
nodes; submandibular lymph nodes, inguinal lymph nodes,
thymus

Ibrahim [6] 1984 Head/ neck, esophagus, stomach

Abbas [7] 1995 Pharynx, larynx, esophagus, pancreas, vagina, uterus, skin,

breast, cervix, kidney, prostate, bladder

GI: gastrointestinal, GU: genitourinary, GYN: gynecological

Table 2. Incidence rates of small cell carcinoma of the bladder

First author Year of publication Number of patients Frequency of SCC-BL, %
Blomjous [8] 1989 18 0.48

Lopez [9] 1994 6 1

Holmang [10] 1995 25 0.70

Lohrisch [11] 1999 14 0.35

Choong [12] 2005 44 0.5

Quek [13] 2005 25 1

SCC-BL: small cell carcinoma of the bladder

Cheng et al. [15] reported on 64 patients. The authors
found that there was no significant 5-year overall sur-
vival difference between the 38 patients who had un-
dergone cystectomy alone and those who hadn’t un-
dergone cystectomy and received combined modality
treatments (p=0.65). The exact 5-year disease-free sur-
vival rates were 16 and 18%, respectively. Grignon et
al. [18] reported on 22 patients; 5 of these underwent
radical cystectomy and received adjuvant chemothera-
py- In these patients overall survival was higher but not
statistically significant in comparison with the other
patients who hadn't received adjuvant chemotherapy
(p>0.10). Surgery alone seems to be effective only for
early disease stages, however diagnosis of SCC-BL is
rarely performed at early stages [10]. Choong et al. [12]
reported on 44 patients and the 5-year overall survival
rates for patients with stage II, III, IV disease were 63.6,
154 and 10.5%, respectively. The authors proposed
that all patients with limited disease should undergo
radical cystectomy and adjuvant treatment should be
considered for patients with stage IIl and IV disease.

The most commonly used chemotherapy regimen
was etoposide and cisplatin (EP). Holmang et al. [10] re-
ported on 25 cases, concluding that limited stage SCC-
BL can be cured by partial or radical cystectomy com-
bined with radiotherapy. Total doses of 51 and 67 Gy
had been delivered to long-term survivors in that series.

The most important studies are summarized in
Table 3. Based on their results, one can conclude that
chemotherapy is crucial for the treatment of SCC-
BL. Neoadjuvant chemotherapy followed by surgery
is proven to improve the 5-year disease-free survival.
Sietker-Radtke et al. [29] reported on 46 patients.
Twenty- one patients received neoadjuvant chemo-
therapy before radical cystectomy and 78% achieved
a 5-year overall survival which was much higher
compared to 36% 5-year overall survival of 25 pa-
tients who had undergone radical cystectomy alone.
Moreover, the majority of the studies showed that
adjuvant chemotherapy is associated with increased
5-year overall survival. Blomjous et al. [8] reported
on 18 cases. Five patients who received chemotherapy
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Table 3. Eligible studies for small cell carcinoma of the bladder

First author ~ Year of pub- Number of Treatment 2- year overall ~ 5- year Overall
[Ref] lication patients survival overall survival
% survival % (months)
Blomjous [8] 1989 18 Chemotherapy (5pts) 60 NR NR
No chemotherapy (13pts) 15.5 NR NR
Lopez [9] 1994 6 Cystectomy alone (4pts) NR NR NR
Cystectomy-radiotherapy (1pt) NR NR 5-25
TURB - radiotherapy (1pt) NR NR NR
Holmang [10] 1995 25 Radical cystectomy-
radiotherapy (18pts) 28 28 0
Chemotherapy (2pts) 0 0 7.15
No therapy (5pts) 0 0 -
Lohrisch [11] 1999 14 Chemotherapy-radiotherapy 88 NR NR
(8pts)
Chemotherapy-radical cystec- 70 44
tomy (1pt)
Radiotherapy (2pts) 0 0 15.11
No therapy (2pts) 0 NR 8.2
Sietker- Radke 2004 46 Neoadjuvant chemotherapy - NR 78 NR
[29] radiotherapy (21pts)
Radical cystectomy alone (25pts) NR 36 NR
Abrahams [16] 2005 51 Cystectomy (12pts) NR 40 23
Chemotherapy (9pts) NR NR NR
Neoadjuvant chemotherapy- NR NR NR
radical cystectomy (9pts)
Choong [12] 2005 44 Radical cystectomy (17pts) NR NR NR
Partial cystectomy (5pts) NR NR NR
Radical cystectomy-chemothera- NR NR NR
py (12pts)
Chemotherapy (5pts) NR NR NR
Bex [27] 2005 25 Chemotherapy (13pts) NR NR 15
No chemotherapy (12pts) NR NR 4
Mukesh [36] 2008 20 Chemotherapy (13pts) NR NR 33
No chemotherapy (7pts) NR NR 3
Siefker- Radke 2009 30 Resectable SCC-BL (18pts) NR NR 58
[25] Non resectable SCC-BL (12pts) NR NR 13.3
Bex [17] 2009 17 Sequential 56 36 NR
chemoradiotherapy (17pts)
Bex [26] 2010 51 Limited disease NR NR 35
Extensive disease NR NR 6

Pts: patients, NR: not reported

JBUON 2013;18(1):223



Small cell bladder carcinoma

224

Figure 1. MRI of abdomen and pelvis showing small cell
carcinoma of the bladder as a locally invasive mass (arrows).
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Figure 2. Immunohistochemistry of small cell carcinoma
of the bladder showing small cells with sparse cytoplasm
and hyperchromatic nuclei (hematoxylin and eosin x20).

(doxorubicin, cyclophosphamide and methotrexate-
cisplatin) had prolonged overall survival periods
(15-38 months). The authors suggested that chemo-
therapy may offer considerable benefit. Bex et al. [27]
reported on 25 patients, 13 of whom received plat-
inum-based chemotherapy; 5 of these patients had
undergone complete transurethral resection of the
bladder (TURB) before chemotherapy. Overall sur-
vival was 15 months vs. 4 months of those without
chemotherapy (p=0.028).

Due to the similarities of histological and clini-
cal course of SCC-BL with SCLC, combined chemo-
radiotherapy is preferred as the main treatment for

SCC-BL [8,11,18,34,35]. Lohrisch et al. [11] reported
on 14 patients (71% underwent surgery) and ob-
served 70% 2-year and 44% 5-year overall survival in
10 patients who were treated with chemotherapy and
local radiotherapy. Common chemotherapy regimens
used were etoposide and cisplatin (EP) and cisplatin,
doxorubicin, vincristine and etoposide (PAVE). Total
radiotherapy doses ranged from 3500 to 6400 cGy.
Studies have also shown that radiation therapy when
combined with chemotherapy was highly effective
compared to radiation therapy alone [10,17]. Bex A
et al. [17] reported on 17 patients, all treated with se-
quential chemoradiotherapy and concluded that the
clinical results of this approach were comparable to
a series of SCC-BL treated with cystectomy and ad-
juvant chemotherapy. All patients received platinum-
based chemotherapy and radiotherapy with mean
total dose of 60 Gy.

Several studies have reported brain relapses in pa-
tients with SCC-BL [18,19,35]. However, the necessity
of PCI performed regularly in patients with SCC-BL,
like in patients with SCLC, is still a matter of debate.

Discussion

According to the most important studies summarized
in Table 3, prognosis is very poor for patients with
SCC-BL. Prognosis is strongly related to the stage of
the disease at the time of diagnosis [15]. Overall sur-
vival was higher in patients diagnosed with limited
disease [26]. Additionally performance status and the
level of serum lactate dehydrogenase (LDH) are fac-
tors with prognostic significance [11].

Clinical course is very aggressive and renders disease
management complicated. There is not yet a definitive
treatment but is seems that systemic platinum-based
chemotherapy, especially when combined with local
radiotherapy, is highly effective. Overall survival was
higher in patients who were treated with adjuvant sys-
temic chemotherapy in comparison with patients who
had undergone cystectomy alone as well as patients who
had received chemotherapy or radiotherapy alone.

The most commonly used regimen was cisplatin
and etoposide in analogy to SCLC. Etoposide was ad-
ministered at 100mg/m intravenously for 3 consecu-
tive days repeated every 3 weeks. Cisplatin was given
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at 80-100mg/ m on day 1.

SCC-BL s a very rare malignancy. Pathogenesis of
the disease remains still unclarified. Several hypoth-
esis were proposed to explain the origin of SCC-BL.
Cramer et al. [14] suggested that SCC-BL arises from
metaplastic changes of urothelium. Neuroendocrine
cells had been documented previously in the urinary
bladder [22]. Ali et al. [22] proposed the most impor-
tant hypothesis that SCC-BL arises from malignant
transformation of bladder neuroendocrine cells.

Brain relapses in patients with SCC-BL are docu-
mented in the literature [18,29,35] although in lower
rates compared to those of SCLC. Therefore there is
not yet evidence that PCI should be performed regu-
larly in patients with SCC-BL.

Conclusion
SCC-BL is a very rare and extremely aggressive ma-
lignancy. At the time of diagnosis the disease is usu-
ally at advanced stage (pelvic lymph nodes or distant
metastasis). Poor prognosis and its rarity render
management difficult. No definitive treatment is yet
established, but combined therapy with systemic
platinum-based chemotherapy and local radiothera-
py with preservation of the bladder seems to be the
most efficient therapeutic approach for patients with
limited disease.

Further research is required in order to clarify
whether PCI should be performed on a regular basis,
as it is a common practice in the management of SCLC.
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Summary

Purpose: To study the association between Cyclin D1 (CCND1) polymorphic variants and acute lymphoblastic leu-
kemia (ALL) and breast cancer cases and the possibility of having different (CCND1) polymorphic variants in the de-
velopment of ALL and breast cancer. In addition, to study the association between the different CCND1 polymorphic
variants and the response to induction chemotherapy in ALL cases and clinicobiological parameters in breast cancer.
Methods: We evaluated the association of CCND1 G870A polymorphism with ALL risk in 25 ALL patients
and 15 healthy controls and with breast cancer risk in 30 newly diagnosed breast cancer female patients and
in 25 healthy controls. Restriction Fragment Length Polymorphism (RFLP) polymerase chain reaction (PCR)
was used for analysis of G870A polymorphism of CCND1 on anticoagulated whole blood of both the ALL and
breast cancer cases and control groups.

Results: The frequency of the AA genotype was significantly increased in the ALL cases while GG genotype was
significantly increased in the control group. Furthermore, there was a highly statistically significant association
between the A allele in the homozygous state AA and the ALL cases. Furthermore, there was a positive risk of
developing ALL when having the AA genotype and the results were highly significant for AA genotype com-
pared to GG genotype. For breast cancer, the results revealed that there was a positive risk association for those
carrying the CCND1 A allele in the development of breast cancer.

Conclusion: Homozygosity for CCND1 A allele was associated with ALL patients and was a risk factor for ALL de-
velopment, while the presence of the A allele, whether in homozygous or heterozygous state was associated with breast
cancer cases and was a risk for breast cancer. Homozygosity for CCND1 G allele was associated with the control group.
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Introduction

Cancer continues to be a worldwide killer, despite
the enormous amount of research and rapid devel-
opments seen during the past decade. According to
recent statistics, cancer accounts for about 23% of the
total deaths in the USA and is the second most com-
mon cause of death after cardiovascular diseases [1].

Molecular epidemiology is an emerging new field
that combines highly sensitive molecular techniques
for detecting early damages associated with cancer.
For this purpose, it is necessary to use biological
markers as indicators signaling events in biological
systems or samples [2]. One of the main biological
markers is the marker of susceptibility, especially in
preexisting inherited genetic defects that increase the
risk of cancer [3].

Single nucleotide polymorphism (SNP) was de-
fined by genome-wide association studies as a DNA
sequence variant. Many of SNPs were strongly asso-
ciated with diseases in large case-control studies [4].

Cyclin-dependent kinases (CDKs) are protein ki-
nases involved in critical cellular processes, such as
cell cycle or transcription, whose activities requires
association with specific Cyclin subunits. Cyclins are
proteins which act as key controlling elements of the
eukaryotic cell cycle and function as allosteric regu-
latory subunits for the CDKs catalytic subunit [5].

The importance of Cyclin-CDK complexes in cell
proliferation is underscored by the fact that deregula-
tion in the function of these complexes is found in vir-
tually the whole spectrum of human tumors and this
comes from the fact that tumor-associated alterations
in Cyclins help to sustain proliferation independent of
external mitogenic or anti-mitogenic signals [6].

CCND1 is a 35-kDa protein which is encoded by
5 exons situated at the region of chromosome band
11q13. In the amino terminus of CCND1 appears a
motif Leu - X - Cys - X - Glu (X represents any ami-
noacid) where pRB (retinoblastoma protein) pocket
domain binds. The carboxy terminus inhibits myo-
genic helix loop helix (HLH) protein function. HLH
protein’s main action is to remove cells from the cell
cycle (halt proliferation), so its inhibition by CCND1
leads the cell to G1 phase of the cell cycle [6].

CCNDL1 is overexpressed in several human tu-

mors. Chromosomal translocations, gene amplifica-
tion and disruption of normal intercellular trafficking
and proteolysis are the procedures which lead to ac-
cumulation of CCND1 in tumor cell nuclei and even-
tually to CCND1 overexpression in many tumors [6]

CCND1 is the major D Cyclin in most cell types.
All 3 Cyclin D molecules act in late G phase, just
before entry into S phase. Many tumors have high
CCNDI1 levels without amplification or mutation of
the CCND1 structural gene [7]. Unlike other Cyclins,
D-Cyclins are strongly dependent on extracellular
mitogenic stimuli [8]. Due to this property they are
regarded as mitogenic sensors that relay signals from
the extracellular environment to the core cell cycle
machinery [9].

CCND1 expression and accumulation are induced
by growth factors and occur at multiple levels includ-
ing increased transcription, translation, and protein
stability. Regulation is mediated primarily through
Ras (rat sarcoma) signaling pathways [10].

Following its induction by mitogenic growth
factors, newly synthesized CCNDI associates with
CDK4; the predominant function of the D1/CDK4
enzyme involves the phosphorylation-dependent in-
activation of the retinoblastoma protein [11].

Although intragenic somatic mutation of CCND1
in human disease is rare, CCND1 gene translocation,
amplification and/or overexpression are frequent
events in selected tumor types. A polymorphism of
CCNDI1 that occurs in a splice donor site has been
epidemiologically linked to increased cancer risk or
poor prognosis in a number of tumor types. Recent
functional analyses have revealed that protein prod-
uct of an alternately spliced transcript, CCNDI1b, har-
bors overlapping but distinct functions as compared
to full length CCND1 [12].

Acute leukemia is the major pediatric cancer af-
fecting between 30-45 per 1,000,000 children each
year [13]. Current protocols for diagnosing and treat-
ing ALL have achieved overall cure rates, defined as
the absence of disease for at least 10 years, of more
than 80% in children, while adults with ALL still have
a relatively poor prognosis [14].

The causes of the vast majority of ALL cases are
unknown. Among childhood, only ionizing radiation
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and certain genetic disorders are known risk factors.
Many other risk factors have been suggested but re-
main under investigation, such as exposure to pes-
ticides, automobile exhaust, certain chemicals such
as benzene, non ionizing radiation (e.g., magnetic
fields), parental exposures (e.g., cigarette smoking,
alcohol consumption and use of some pharmaceuti-
cals), and even parental consumption of certain di-
etary constituents [15].

The genetic candidates that have been evaluated as
susceptibility genes for childhood ALL to date can be
broadly delineated into those coding for carcinogen
metabolism enzymes, folate metabolism enzymes,
DNA repair proteins, and others [13].

Breast cancer is a heterogeneous disease that en-
compasses several distinct entities with remarkably
different biological characteristics and clinical behav-
iors. Among women, breast cancer remains the most
commonly diagnosed cancer. Genetic risk factors con-
tribute to about 5-10% of all cases, 90-95% of them re-
sult from somatic mutation and about 5-10% are in-
herited as a result of germ line mutation in autosomal
dominant breast cancer susceptibility genes [16].

The aim of the present work was to study the asso-
ciation between CCND1 genetic polymorphism and
the risk of different types of human cancers as com-
pared to control groups. This study investigated the
associated risk of CCND1 polymorphism with the
development of ALL and breast cancer.

Methods

Patients

This study was carried out on 25 patients with newly
diagnosed ALL, who presented to the Hematology
Department, Medical Research Institute, University
of Alexandria and Elshatby Children hospital, Uni-
versity of Alexandria and 30 patients newly diagnosed
with breast cancer, who presented to the Oncology
Department, Medical Research Institute, University
of Alexandria and National Cancer Institute Out-
patient Clinic from January 2010 to June 2011, after
obtaining oral informed consent. The diagnosis of
ALL was based on complete blood count, bone mar-
row aspiration and immunophenotyping, while the
diagnosis of breast cancer was based on initial mam-
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mographic screening and biopsy. The study included
age and sex matched control groups, i.e. 15 healthy
children for the ALL group and 25 healthy females for
the breast cancer group.

All patients were subjected to careful history taking,
thorough physical examination, complete blood count,
liver and renal function tests, plain chest X-ray and ab-
dominal ultrasound. For ALL patients: bone marrow ex-
amination and immunophenotyping by flow cytometry
using B and T cell markers ( DAKO, Denmark) were
performed. For breast cancer patients: mammography
and immunohistochemical (IHC) staining for estrogen
and progesterone receptors status were carried out on
formalin-fixed, paraffin-embedded tumor samples us-
ing monoclonal antibodies (Thermo Scientific, USA).
The percentage of stained cells and the staining intensity
determined the score of positivity (1, 2 or 3) for estro-
gen (ER) and progesterone receptors (PR) with presence
of stain in <1% cells or weak staining implying receptor
negative status [17].

Restriction fragment length polymorphism (RFLP)
PCR for analysis of G870A polymorphism of CCNDI
on peripheral blood of all cases

Blood specimens from all participants were collected
into tubes containing EDTA. DNA isolation from
anticoagulated whole blood of controls as well as of
breast cancer patients and children with ALL was car-
ried out according to Sambrook et al. method [18].
Typically, 1% agarose gel was used for genomic DNA
analysis, while 2% gel was used to analyze PCR prod-
ucts and 3% to analyze digested PCR products.

Amplification of CCNDI gene by RCR
PCRtechniquewasusedtodetect CCND1 geneon chro-
mosome 11q13 using reverse primer (CCNDI1R-21)
with the sequence: TTTCCGTGGCACTAGGTGTC
and forward primer (CCND1F"22) with the sequence:
AGTTCATTTCCAATCCGCCC and the expected
PCR product of 212 base pair (bp) length. Primers
were HPLC purified and obtained from Fermentas
Chemical Co, USA.

PCR was carried as follows: 15 pl PCR master mix
[Fermentas PCR Master Mix (2X)], 3ul DNA tem-
plate (0.5 pg final ), forward and reverse primers 1pl
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each (30 pmol) and 10pl nuclease free water with final
volume of 30pl. PCR condition consisted of an initial
denaturation of 94 °C for 5 min, followed by 35 cycles
of 94 °C for 30 sec, 60 °C for 30 sec, and 72 °C for 30
sec, with a final extension of 72 °C for 10 min. The PCR
product of 212 bp was detected by agarose gel electro-
phoresis using 2% agar and base pair marker of 100 bp.

Restriction fragment length polymorphism for the PCR
product for detection of CCND1 G870A polymorphism
The resulting 212 base pair (bp) PCR product was di-
gested with the restriction enzyme Moraxella species
(Mspl) (Fermentas ) as follows:

15 pl of the resulting PCR product was digested
with 2 ul of Mspl enzyme (fast digest) and 3 pl en-
zyme buffer and then completed with nuclease-free
water to a final volume of 30 pl, and incubated at
37°C for 30 min.

Digested PCR products were electrophoresed using
3% agarose gel to distinguish between the 175 bp band
produced by the digestion of the A allele and the 141 bp
band produced by the digestion of the G allele. Hetero-
zygous state yielded both 141 bp and 175 bp bands as
previously described by Le Marchand et al. [19].

Statistics

Data were analyzed using SPSS software package ver-
sion 18.0 (SPSS, Chicago, IL, USA). Quantitative data
were expressed using range, mean, standard deviation
and median, while qualitative data were expressed as fre-
quencies and percents. Qualitative data were analyzed us-
ing chi-square test; also exact tests such Fisher exact test
and Monte Carlo test were applied to compare different
groups. P value was assumed to be significant at <0.05.

Results
Acute lymphoblastic leukemia patients and control group
The age of the studied patients ranged between 4 to 12
years (mean 7.68 + 2.51). Among the 25 patients 19
(76%) were males and 6 (24%) females. The age of the
control group ranged from 3 to 12 years (mean 6.80
+ 2.88). Among the 15 healthy children 9 (60%) were
males and 6 (40%) females.

All patients presented with anemia, 22 (88%) with
bleeding, infections were present in 24 patients (96%),

splenomegaly and lymphadenopathy were present in
all patients, hepatomegaly was present in 20 patients
(80%), neurological manifestations were present in 4
patients (16%), while only 2 patients (8%) presented
with testicular infiltration.

Table 1 shows the peripheral blood count and bone
marrow blast cells percents of the studied ALL cases.

Immunophenotyping showed only 3 patients (12%)
with T-ALL, while 22 patients (88%) were identified as B-
ALL. Among the B-ALL cases, 4 (16%) were identified as
Pro-B, 9 (36%) as Pre-B and 9 (36%) as common B-ALL.

All  patients responded to therapy with
19 of them (76%) achieving complete and 6
(24%) partial response.

CCND1 polymorphic variants among the cases
were distributed as follows: 9 (36%) were homozy-
gous to the A allele (AA), 12 (48%) were heterozygous
to the A allele, while only 4 (16%) were homozygous
to G allele (GG).

In the control group only 1(6%) patient was AA, 7
(46.7%) were AG and 7 (46.7%) were GG.

Distribution of CCNDI1 polymorphic variants
(AA, AG, GG) among patients and controls showed
statistically significant difference (p=0.040) with sig-
nificantly increased frequency of AA genotype in cas-
es (p=0.038) and significantly increased frequency of
GG genotype in controls (p=0.035; Table 2).

Figure 1 shows the PCR product of CCND1 of 212
bp as detected by agarose gel electrophoresis using
2% agarose and base pair marker of 100 bp, whereas
Figures 2 and 3 show RFLP digested PCR products
for analysis of G870A polymorphism of CCNDI us-
ing 3% agarose gel electrophoresis for ALL and can-
cer breast patients, respectively.

There was a positive risk of developing ALL with
the AA genotype and the results were highly sig-
nificant for AA genotype compared to GG genotype
(p=0.024). However, no significant risk was found for
AA genotype when compared to non homozygosity
for AA genotype (AG+GG; p=0.060; Table 3).

Distribution of the different polymorphic vari-
ants among immunophenotypic categories of ALL
patients T, B (Pro B, Pre B, common B) showed no
statistically significant association between ALL im-
munophenotypes and the polymorphic variants
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Table 1. Peripheral blood counts and bone marrow blast cells percentage of the studied acute lymphoblastic leukemia cases

Peripheral blood counts and BM blasts (normal range) Mean + SD Range

Hemoglobin (11-16g/dl) 6.47 = 1.50 4.42 - 10.57
Red blood cells (4-5.5x 10°) 2.38 £ 0.53 1.58 - 3.41
Platelets (150-450x 10°) 32.68 £ 14.07 15.0 - 63.0
White blood cells (4-13x10%) 8.84+7.71 1.90 - 33.40
BM blasts (0-2%) 64.28 £ 19.09 29.0 - 90.0

BM: bone marrow, SD: standard deviation

Table 2. Comparison of Cyclin D1 polymorphic variants in acute lymphoblastic leukemia in cases and controls

Cases (N = 25) Controls (N = 15) ,
) . X% p-value

Polymorphic variants N % N %

AA 9 36.0 1 6.7 0.038
AG 12 48.0 7 46.7 0.935
GG 4 16.0 7 46.7 0.035
For abbreviations see text
Table 3. Assessment of the risk of having the A allele in developing acute lymphoblastic leukemia

Cases Controls
(N =25) (N=15) OR (95% CI) p-value*

Polymorphic variants N % N %

AA 9 36.0 1 6.7 15.750 (1.424 - 174.246) 0.024

AG 12 48.0 7 46.7 3.0 (0.642 - 14.023) 0.257

AA + AG 21 84.0 8 53.3 4.594 (1.052 - 20.057) 0.065

GG 4 16.0 7 46.7

AA 9 36.0 1 6.7 7.875 (0.884 - 70.151) 0.060

AG + GG 16 64.0 14 93.3

*Fisher’s exact test, OR : odds ratio. For other abbreviations see text

Table 4. Comparison of Cyclin D1 polymorphic variants between the immunophenotypic categories in acute lymphoblas-
tic leukemia cases

Polymorphic variant

AA(N=9) AG (N=12) GG (N=4) p-value*
N % N % N %
Immunophenotyping
T (N=3) 1 33.3 1 33.3 1 33.3 0.736
B (N =22) 8 36.4 11 50.0 3 13.6 ’
p-value** 1.000 1.000 0.422
B 8 36.4 11 50.0 3 13.6
ProB (N =4) 1 25.0 3 75.0 0 0.0
Pre B (N =9) 5 55.6 3 333 1 11.1 0.587
Common B (N =9) 2 22.2 5 55.6 2 22.2

* Monte Carlo test, ** Fisher’s exact test
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Table 5. Comparison of type of response to induction chemotherapy according to Cyclin D1 polymorphic variant in acute

lymphoblastic leukemia cases

Polymorphic variant

Response to chemotherapy AA(N=9) AG(N=12) GG(N=4) p-value*
N % % N %
CR(N =19) 5 26.3 52.6 4 21.1 0250
PR (N =6) 4 66.7 33.3 0 0.0 ’
p-value** 0.142 0.645 0.540

*Monte Carlo test, **Fisher’s exact test CR: complete remission, PR : partial remission

Table 6. Clinicobiological parameters of breast cancer pa-

Table 7. Estrogen and progesterone receptor status of

tients breast cancer patients
Parameters N % N %
Stage ER
II 15 50.0 -ve 2 6.7
III, IV 15 50.0 +ve 28 93.3
Metastasis + 2 7.1
Metastatic 2 6.7 ++ 12 42.9
Non metastatic 28 93.3 +++ 14 50.0
Pathology PR
IDC 27 90.0 -ve 2 6.7
ILC 3 10.0 +ve 28 93.3
Menstrual status + 2 7.1
Postmenopausal 13 433 ++ 22 78.6
Premenopausal 17 56.7 +++ 4 14.3
ER /PR
IDC: invasive ductal carcinoma, ILC: invasive lobular carcinoma -ve 2 6.7
+ve 28 93.3
(p=0.736 and p=0.587; Table 4). +/ 7 122 472'19
. . . ++/ ++ .
Distribution of CCNDI polymorphic Varlaflts ]+t - by
among ALL cases accordmg to type of response to in- et [ 4 14.3

duction chemotherapy showed no statistically signifi-
cant association between kind of response to chemo-
therapy and different CCND1 polymorphic variants
(p=0.250; Table 5).

Furthermore, there was no statistically significant
association of A allele either in heterozygous (AG) or
homozygous state (AA) with the kind of response to
chemotherapy in ALL cases (p=0.540).

There was no positive risk association of being ho-
mozygous to the A allele and the response to induc-
tion chemotherapy in ALL cases (p=0.142).

Breast cancer patients and control group
The age of the studied patients ranged between 29 to
76 years (mean 52.60 + 11.17).

ER: estrogen receptor, PR: progesterone receptor

The control group was age-matched with the cases, their
age ranging from 26 to 75 years (mean 48.16 + 12.82).

As shown in Table 6, 15 (50%) of the patients were
identified as stage II while the rest were either stage
III or IV. Only 2 (6.7%) had metastatic disease. Biopsy
showed that almost 90% (n=27) of the patients had
infiltrating ductal carcinoma (IDC) and the rest infil-
trating lobular carcinoma (ILC). Seventeen (56%) were
premenopausal and 13 (43.3%) postmenopausal.

Only 2 (6.7%) patients were ER/PR negative, while
among the 28 ER/PR positive patients the degree of
positivity differed (Table 7).
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Table 8. Comparison of Cyclin D1 polymorphic variants between breast cancer patients and the control group

Polymorphic variants Cases (N = 30)

Controls (N = 25)

N % N % p-value*
AA 8 26.7 4 16.0 1.000
AG 18 60.0 11 44.0 0.237
GG 4 13.3 10 40.0 0.032

p-value**

0.111

*Fisher’s exact test, **Monte Carlo test

Table 9. Comparison of Cyclin D1 polymorphic variants (presence or absence of A allele) between breast cancer patients

and the control group

Polymorphic variants Cases (N = 30)

Controls (N = 25)

N % N % X% p-value
AA + AG 26 86.7 15 60.0
GG 4 13.3 10 40.0 0.024
Table 10. Assessment of the risk of having A allele on developing breast cancer
Polymorphic variants Cases Controls
(N = 30) (N =25) OR (95% CI) p-value*
N % N %
AA 8 26.7 4 16.0 5.0 (0.942 —26.530) 0.113
AG 18 60.0 11 44.0 4.091 (1.028 — 16.277) 0.055
AA+AG 26 86.7 15 60.0 4.333 (1.155 - 16.258) 0.032
GG 4 13.3 10 40.0

*Fisher’s exact test, OR: odds ratio

Distribution of different CCND1 polymorphic
variants among breast cancer patients and controls
showed no statistically significant difference, however
the frequency of having the GG genotype was higher
in the controls than in the cases when compared to
the distribution of the other genotypes (p= 0.032; Ta-
ble 8). Furthermore, there was statistically significant
association of A allele either in heterozygous (AG) or
homozygous state (AA) in breast cancer patients and
its absence (GG) in the control group (p=0.024) as
shown in Table 9.

Positive risk of developing breast cancer when
having A allele (AA+AG) was registered compared
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to GG genotype (p=0.032; Table 10). However, when
homozygous A allele (AA) was compared to the non-
homozygous A allele (AG+GG) no statistically sig-
nificant association was found (p=0.514).

No statistically significant association between the
ER/PR status and the CCND1 polymorphic variants
was detected (p=1).

Distribution of different CCND1 polymorphic
variants among breast cancer cases with different ER/
PR status showed no statistically significant associa-
tion of A allele either in heterozygous (AG) or homo-
zygous state (AA) or its absence (GG) (p=1).

Comparison of the different CCND1 polymor-
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Figure 1. Agarose gel (2%) electrophoresis for PCR products. Lanes 1-7 represent PCR products for ALL patients (212

bp). Lane M represents 100bp ladder base pair marker.

Figure 2. Agarose gel (3%) electrophoresis for RFLP digested PCR products. Lane 3 represents restricted PCR product of
an ALL patient with AA genotype (175 bp). Lanes 1,2,4 represent restricted fragments of PCR products of ALL patients
with AG genotype (175,141 bp). Lanes 5, 6 represent restricted PCR products of ALL patients with GG genotype (141bp).

Figure 3. Agarose gel (3%) electrophoresis for RELP digested PCR products. Lane 2 represents restricted PCR product of
a breast cancer patient with AA genotype (175 bp). Lanes 1,3,5,6,7 represent restricted fragments of PCR products of a
breast cancer patient with AG genotype (175,141 bp). Lane 4 represents restricted PCR products of a breast cancer patient
with GG genotype (141 bp). Lane M represents 50bp ladder base pair marker.

phic variants and breast cancer patients’ menstrual
status at diagnosis showed no statistically significant
association (p=0.096). Furthermore, there was no
statistically significant association of A allele either
in heterozygous (AG) or homozygous state (AA) or
its absence (GG) with menstrual status at diagnosis
(p=0.290).

Also, no statistically significant association was
shown between the stage of disease and the CCND1
polymorphic variants (p=0.095). Furthermore, there
was no statistically significant association of A allele
either in heterozygous (AG) or homozygous state
(AA) or its absence (GG) with different breast cancer
stages at diagnosis (p=0.598).
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Discussion

Cancer, in common with many other diseases, has both
genetic and environmental components to its etiology.
It is caused by both intrinsic factors (such as inherited
mutations, hormones, and immune conditions) and
environmental/acquired factors (such as tobacco, diet,
radiation, and infectious organisms) [1].

The relevance of cell cycle deregulation in human
cancer is being widely investigated and it affects main-
ly cyclin dependent kinase (CDK)/cyclin functions.
Deregulation of these proteins mediates the three basic
cell cycle defects, namely unscheduled proliferation,
genomic instability (GIN) and chromosomal instabil-
ity (CIN) [20-22].

In cancer cells, constitutive nuclear accumulation
of active CCND1/CDK4 complexes can be achieved
through one of several mechanisms, one of which
is alternative splicing of the CCNDI1 transcript that
resulted from a common G870A polymorphism of
CCND1 that occurs in a splice donor site where the
A allele was hypothesized to reduce the efficacy of the
splice donor site and favor production of the alter-
nate transcript encoding CCND1b which lacks PEST
motif containing exon 5. PEST motif is critical for the
degradation of CCND1; thus, transcript b (A allele)
has shown to have a longer half-life than the tran-
script a (G allele) encoded protein [12].

Furthermore, the present study revealed a highly
significant association between A allele either in het-
erozygous (AG) or homozygous state (AA) and cases.
In addition, there was a positive risk of developing
ALL with AA genotype and the results were highly
statistically significant for AA genotype compared to
GG genotype. However, no significant risk was found
for AA genotype when compared to non homozygos-
ity for AA genotype (AG+GG).

These observations were in concordance with
those of Hou et al.[23],who studied 183 ALL cases
and 190 both age- and sex-matched healthy controls,
and found that CCND1 A allele was more frequent in
the ALL group than in the control group.

To the best of our knowledge no other reports are
published to date concerning the CCND1 polymor-
phic variants and ALL. However, many published
reports studied the questionable association between
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CCND1 polymorphic variants and the risk of devel-
oping cancer in various body organs. One of these
reports is the study of Le Marchand et al. [19], who
conducted a population-based case-control study in
the multiethnic population of Hawaii and found that
CCND1 A allele may be associated with colorectal
cancer, and particularly with forms of the disease that
result in severe morbidity and mortality. Moreover,
Marsit et al. found that the variant AA CCND1 gen-
otype was associated with increased relative risk of
head and neck squamous cell carcinoma [24].

In the present series, there was a positive risk of
developing ALL when having the AA genotype and
the results were highly significant for AA genotype
compared to GG genotype (p=0.024). However, no
significant risk was found for AA genotype when
compared to non homozygosity for AA genotype
(AG+GGQG). These findings were also confirmed by
the study of Hou et al. [23], where AA genotype con-
stituted significantly higher risk of ALL when com-
pared to GG or AG+GG genotypes.

In the present work, the distribution of the differ-
ent CCND1 polymorphic variants among the immu-
nophenotypic categories of ALL patients (T, B [Pro B,
Pre B, and Common B]) showed no statistically sig-
nificant association with the polymorphic variants.
Furthermore, the association between the CCND1
polymorphic variants in the form of presence of A
allele (AA and AG genotypes) vs. its absence (GG
genotype) and the immunophenotypic results of ALL
cases was investigated and showed no significant as-
sociation. However, in the study of Hou et al. [23],
patients with T-ALL tended to present AA more fre-
quently than B-ALL patients, although the difference
was only slightly significant (p=0.047). This could be
attributed to the fact that the number of subjects in-
volved in the present study was relatively small.

In the current study, the distribution of the differ-
ent CCND1 polymorphic variants among ALL cases
according to the kind of response to induction che-
motherapy showed no significant association. Fur-
thermore, there was no significant association of the
A allele either in heterozygous (AG) or homozygous
(AA) state with the kind of response to induction
chemotherapy in ALL cases. However, patients who
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partially responded to chemotherapy were all carry-
ing A allele either (AA=66.7% and AG=33.3%) while
all patients carrying GG genotype achieved complete
disease remission. This is in agreement with the study
of Hou et al. [23] in which the genotype distribution
in ALL patients was significantly different between
completely remitted (CR) and non completely remit-
ted (NCR) patients. NCR patients tended to present
the AA genotype more frequently than CR patients.

In the current study, TNM stage II had 50% of
breast cancer patients, stage III had 43.3% and 6.6%
had stage IV disease. Among the 30 patients 93.3%
had non metastatic disease and almost 90% were
identified as IDC while the rest had ILC.

Multiple large scale studies evaluated the CCND1
polymorphic variants and breast cancer patients from
different ethnic groups; different ethnicity descents
were categorized as Asian and Caucasian. The risk of
breast cancer associated with the CCND1 polymor-
phic variants was estimated for each study by odds
ratio (OR) together with 95% confidence intervals
(95% CI).

In the study of Shu et al. [25], 82.3% of patients
had TNM stages from 0 to II and in the study of Ce-
schi et al. [26] almost 70% of the cases presented at
stage II or less. This reflects that high education, and
health awareness, including mammographic screen-
ing and laboratory investigations, contribute to early
detection of breast cancer.

In the present series, the frequency of having the
GG genotype was higher in the control group than in
cases when compared to the distribution of the other
genotypes. Furthermore, there was a statistically sig-
nificant association between the A allele either in het-
erozygous (AG) or homozygous state (AA) and breast
cancer patients.

In agreement with the present study, Yu et al. [27]
found that the frequency of GG genotype was higher
in the control group, while the frequency of A allele
either in homozygous (AA) or heterozygous (AG)
state was higher in cases. On the other hand, Krippl
etal. [28] reported that CCND1 genotype frequencies
were similar among patients and controls.

Abramson et al. [29] analyzed CCNDla (which

is postulated to be correlated to the G allele) and
CCND1b (which is postulated to be correlated to the
A allele expression [21] in a cohort of women with ear-
ly-stage breast carcinoma. They noticed that AA geno-
type was found in 22% of the cases, in 4% of the AG
genotype and in 22% of the GG genotype of the cases.

In the current study, there was a positive risk of
developing breast cancer for those having the A allele
either in homozygous (AA) or heterozygous (AG) state
when compared to GG genotype. However, homozy-
gosity for the A allele (AA) when compared to GG gen-
otype and when compared to non homozygosity for A
allele (AG+GG) showed no significant risk association.

In concordance with our findings, Shu et al. [25]
showed that the A allele, either in homozygous (AA) or
heterozygous (AG) state when compared to GG genotype
was only weakly associated ( borderline significance) with
the risk of breast cancer ,while the AA genotype when
compared to GG genotype was not related with positive
risk of developing breast cancer. This shows a possible
oncogenic effect for the A allele which is maintained in
both homozygous and heterozygous states.

This is also in agreement with the results of Yu et
al. [27] who showed that there was a positive risk of
developing breast cancer when having the A allele
either in homozygous (AA) or heterozygous (AG)
state when compared to GG genotype. Moreover, no
positive risk association was found when AA geno-
type was compared to non homozygosity for A allele
(AG+GQG).

Krippl et al. [28], showed that no risk of develop-
ing breast cancer for those having the A allele either
in homozygous (AA) or heterozygous (AG) state,
while there was a borderline risk association between
AA genotype and breast cancer (OR =1.25).

In the study of Onay et al. [30], homozygosity for
the A allele (AA) when compared to GG genotype
showed a positive risk of developing breast cancer in
both the Ontario and the Finland samples. However,
the presence of the A allele (AA+AG) when compared
to GG genotype showed no positive risk association
in both Ontario and Finland populations.

Positive risk of developing breast cancer when
having the A allele either in homozygous (AA) or het-
erozygous (AG) state is a common finding among the
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discussed studies which included large-scale studies,
like Shu et al. and Yu et al. studies and small-scale
studies like ours. Nevertheless, the power of homozy-
gosity for the A allele in pertaining a positive risk of
breast cancer is a point of discordance between stud-
ies in which the study of Onay et al. [30] agreed with
this finding, while the studies of Yu et al. [27] and Shu
et al. [25] and our study didn't show significant asso-
ciation between homozygosity for the A allele and the
risk of breast cancer development.

In the present study, comparing between the dif-
ferent CCND1 polymorphic variants and the Estro-
gen ER/PR status in breast cancer patients showed
that 80% of the cases having the A allele were ER/PR
positive. This is in concordance with Abramson et al.
[29] study in which 74% of breast cancer cases car-
rying the A allele were ER/PR positive. On the other
hand, the study of Shu et al. [25] reported that only
30% of the cases carrying the A allele were ER/PR
positive. Obviously, the rationalization of these dis-
crepant results represents a real difficulty. However,
further extrapolation of the confounding factors gov-
erning the expression of these hormonal receptors
might explain this discordance.

In the present study, comparison between the dif-
terent CCND1 polymorphic variants and breast can-
cer patients menstrual status at diagnosis showed
that about 94% of the premenopausal patients and
76% of the postmenopausal patients had the A allele
(p>0.05%). Similar results were described by Shu et
al. [25] and Yu et al. [27].

However, in the study of Abramson et al. [29] 39%
of the premenopausal breast cancer patients were car-
rying the A allele. As discussed above, these results
drew attention towards considering whether other
confounding pathobiologic factors might stand be-
hind these unexplained discrepancies.

In the current work, distribution of the different
CCND1 polymorphic variants among different stages of
breast cancer patients showed that almost 93.3 % of pa-
tients with TNM stage [ITand IV carried the A allele, while
80% with TNM stage II carried this allele (p>0.05%).

Similar results were described by Shu et al. and
Ceschi et al. In the study of Shu et al. [25], 76.6% of
women with TNM stages IIT and IV carried the A al-
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lele, while 81.9% with TNM stages 0- II carried the
A allele. In the study of Ceschi et al. [26], 76.5% of
patients with TNM stages > II (advanced stage dis-
ease) were carrying the A allele, while 79% with TNM
stages 0-I carried the A allele.

In recent years, accumulating evidence from large
numbers of studies has implicated that the CCND1
G/A870 polymorphism is a modulator of cancer risk
and prognosis. Moreover, these studies presented evi-
dence of associated risk of the A allele with the devel-
opment of different types of cancer.

The present study supports these findings in that
homozygosity for CCND1 A allele was associated
with ALL patients and was a risk factor for ALL de-
velopment, while the presence of the A allele, wheth-
er homozygous or heterozygous, was associated with
breast cancer cases and was a risk factor for breast
cancer development. Homozygosity for CCND1 G
allele was associated with the control group .

We recommend expansion of further studies to
include more patients and healthy controls in order to
acquire firm data concerning the CCNDI1 polymor-
phic variants and evaluate patients’ disease free sur-
vival and overall survival in relation to the CCND1
polymorphic variants. In addition, we invite future
research efforts to validate the association of CCND1
polymorphic variants with human malignancies.
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Summary

Purpose: To establish the characteristics and prognosis of newly diagnosed patients with non-Hodgkin lym-
phoma (NHL), who were carriers of hepatitis B (HBV) and C (HCV) viral infection.

Methods: 542 patients with NHL, diagnosed and treated in the University Hospital “Sv. Georgi”, Plovdiv, were
retrospectively analysed. Two NHL patient groups were created — the study group, consisting of 33 patients
with NHL positive for HBV and HCV, and the control group, consisting of 40 randomly assigned patients with
NHL and negative serology for hepatitis. Study and control groups were compared for basic characteristics and
survival.

Results: The prevalence of hepatitis B surface antigen (HBsAg) among newly diagnosed patients was 5.72%
and of HCV 1.84 %. Association with hepatitis viruses was more frequent in indolent than in aggressive NHLs
(p=0.044). Liver dysfunction was registered more often in the study group (p=0.002). Reactivation of HBV
infection was registered in 5 patients (12.19%) from the study group. There was no statistically significant dif-
ference between survival rate of patients in the study group and in the control group (p=0.738).

Conclusion: Hepatitis virus carrier state did not alter significantly the clinical course and disease prognosis (re-
mission rates and survival) in our patient group. We recommend the routine testing for hepatitis infection in
patients newly diagnosed with NHL in order to collect more data needed for the establishment of a possible causal
relationship between hepatitis viruses and NHL. Since antiviral prophylaxis could positively impact the course of
lymphoma treatment, national guidelines for the management of patients with hepatitis infection and NHL will
prove to be necessary for the clinical practice.
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Introduction

It is considered that one quarter of malignant disor-
ders have infectious etiology. The etiopathogenetic
role of viruses has been recognized for the develop-
ment in some carcinomas and sarcomas [1], e.g. HCV
and hepatocellular carcinoma, EBV (Epstein-Barr
virus) and nasopharyngeal carcinoma, HIV (human
immunodeficiency virus) and Kaposi sarcoma, HPV
(human papilloma virus) and uterine cervix carcino-
ma, and human herpes virus-8 and Kaposi sarcoma.
There is fewer data on the role of viruses in the lym-
phomagenesis: EBV is isolated in 100% of the patients
with Burkitt lymphoma; HTLV-1 (human T cell leu-
kemia type I) and peripheral T-cell lymphoma; and
HCV and mixed cryoglobulinemia ( preneoplastic
lymphoproliferative disorder).

The causal relationship between HBV and HCV
infection and NHL lymphomas has been a subject
of intense research for the past 20 years [2]. Most
of the studies published have been conducted in re-
gions with high incidence HCV infection and point
to certain etiopathogenetic relationship between both
diseases. However, the causality of lymphoprolifera-
tive disorders related to HCV and HBV carrier state
remains uncertain. The predictive value of the virus
carrier state related to the treatment outcomes (in
terms of viral reactivation ) as well as the necessity
of antiviral prophylaxis haven't been established yet.

The purpose of this study was to analyse the char-
acteristics and survival of patients newly diagnosed
with NHL, who were carriers of HBV and HCV.

Methods

Patients

This retrospective study included 542 patients with
newly diagnosed NHL, treated at the University Hos-
pital “Sv. Georgi” - Plovdiv and the Comprehensive
Oncology Centre - Plovdiv from 2008 to 2011. Posi-
tive hepatitis virus carrier state was registered in 41
NHL patients. For some of the patients no complete
data were available for statistics.

We analysed the characteristics of two NHL patient
groups — the study group, with 33 NHL patients positive
for HBV and HCV, and the control group, with 40 ran-
domly assigned patients with NHL and negative serol-

ogy for hepatitis. Both groups were compared by main
clinical parameters and survival. Clinical stage was de-
fined according Ann-Arbor staging system. The thera-
peutic response was evaluated according to the Interna-
tional Working Group Response Criteria for NHLs.

Follow up

Patients in remission were followed at 3- to 6-month
intervals in the outpatient department until April
2012 (end of the study). The median follow-up time
was 18 months (range 1-143).

Statistics

Chi-square test and Student’s t-test were used for
comparison of both groups. Survival analysis was
performed by the Kaplan-Meier method [3]. Com-
parison of survival curves was based on the log rank
test. Survival time was measured from the date of di-
agnosis and endpoints were taken as death from all
causes. Statistical analysis was carried out using the
SPSS v.17.0 statistical package.

Results

The study group included 31 HBV (+) NHL and 10
HCV (+) NHL patients. Positive carrier state among
newly diagnosed NHL patients was 5.72% for HBV
and 1.84% for HCV.

Comparison of both groups

No statistically significant difference was found when
the study and the control group were compared by de-
mographic characteristics: age (t-test=1.28, p=0.202)
and sex (x* =2.37,p=0.124), frequency of extranodal
localization (x?=0.025,p=0.874), complete remission
rate (x?=0.139, p=0.709) (Table 1).

There was a trend of diagnosing patients from
both groups in advanced clinical stage (Table 1), and
most stage IV patients belonged to the study group
(Figure 1).

Viral hepatitis carrier state was found more fre-
quently in indolent lymphomas (x*=4.06, p=0.044)
with significant difference between the study and
control group (Figure 2).

Liver dysfunction was registered significantly more
often in the study group (x?=9.91, p=0.002; Figure 3).
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Table 1. Characteristics of patients in the study and control group

Clinical parameters Study group Control group p-value
(N=33) (N=40)
N % N %
Age, years (mean+SE) 59.5+1.81 63.5+2.01 NS
Sex
Male 13 36.1 23 63.9 NS
Female 20 54.1 17 45.9
Clinical stage
Localized 10 40.0 15 60.0 NS
Generalized 23 47.9 25 52.1
Remission rates (complete and partial) 19 46.3 22 53.7 NS
Extranodal localization 15 45.5 18 54.5 NS
Histological subtype
Indolent 22 55.0 18 45.0 0.044
Agressive 10 31.3 22 68.7
Liver dysfunction 11 33.3 2 5.0 0.002

NS: non significant

Survival

The mean survival time of patients in the study group
was 54.6 months (95% CI 29.5-79.8). The survival
of patients in the control group (42.6 months, 95%
CI 24.1-61.1) was longer than that of study group,
but without statistically significant difference (log
rank=0.112, p=0.738; Figure 4).

Reactivation of viral hepatitis infection

Reactivation of HBV infection due to chemotherapy
was registered in 5 patients (12.19%) from all hepati-
tis virus positive patients. In one patient reactivated
viral infection in conjunction with chemotherapy
ended in fatal outcome attributable to severe liver
damage from the virus.

There were no cases of acute viral hepatitis infection
in the control group.

Discussion

In the past 20 years a possible causal relationship be-
tween the viruses of infectious hepatitis and NHL has
been proposed in the literature, most of the studies
pointing to a relationship between HCV and NHL
[2,4]. A meta-analysis of 15 case-control studies
and 3 prospective studies (9 of which had not been
included in previous meta-analyses) found an in-
creased relative risk of developing NHL among HCV-

JBUON 2013;18(1): 241

positive subjects, irrespective of histological subtype
[5]. Evidence for causality is the successful achieve-
ment of complete remission in some cases of indolent
lymphoma solely with the administration of antiviral
therapy [6]. Data on the role of HBV in lymphoma-
genesis is scarce and controversial. A 14-year follow-
up of HBV (+) subjects also determined an increased
risk of NHL, but only in certain subtypes [7].

The reported frequency of HBV and HCV carrier
state among newly diagnosed patients with NHL in
our study is consistent with the current literature data:
1.89-2.8% prevalence of HCV and 3.7-23.5% of HBV
[8-10]. Frequencies vary, depending on the infectious
rates of the population in a certain region. Our data
corresponds with published data for the Black Sea re-
gion [11]. On the other hand, the reported frequency
of HBV and HCV among patients with NHL in our
study was higher than the rate of healthy population
in the Plovdiv region (3.8% for HBV and 1.3% for
HCV), which could be suggestive of a possible causal
relationship [12]. Published data suggests a possible
etiopathogenetic relation between hepatitis viruses
and certain NHL subtypes [13]. Some authors indi-
cate higher frequency of the association of aggressive
NHL subtypes with viral hepatitis carrier state [4,8].
Others find higher incidence of indolent lymphomas
(M. Waldenstrém) among HCV carriers [9]. Suppos-
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edly, higher prevalence of HCV is found in aggres-
sive diffuse large B-cell lymphomas (DLBCL) after
transformation from indolent NHL. In our study we
found more frequent association of hepatitis viruses
with indolent lymphomas, which could be supportive
of the latter statement.

Viral infections confer certain risk for developing
NHL, mostly due to causing primary or secondary
immune deficiency. Unlike known oncogenic viruses
and while it is typical for HBV DNA, hepatitis C RNA
does not integrate within the host’s genome. Possible
mechanisms of HCV involvement in lymphomagen-
esis are currently being discussed in the literature. A
direct role of HCV and its presence in hematopoietic
cells is questionable. Most authors support the con-
cept of chronic B-cell stimulation by viral antigens,
leading to polyclonal B-cell expansion, immune dys-
regulation and thus to B-cell malignant lymphorolif-
erative disorder. Triggering mechanism is the bind-
ing of E2-protein from the viral envelope to the B-cell
surface complex CD19/CD21/CD81, followed by
clonal activation and chronic B-cell proliferation [2].
Data on the prognosis of patients with NHL, in-
fected with HBV and HCV is controversial as well.
High percentage of viral reactivation (60%) in HBV
(+) patients due to immune suppression has been re-
ported in the literature [15-17]. This risk persists up
to 6 months after chemotherapy cessation. According
to other data 22.3 % of NHL patients develop acute
hepatitis while on chemotherapy with mortality rate
of 3.7% [18-20]. Some major centers such as the Me-
morial Sloan Kettering Cancer Centre — USA have
adopted routine antiviral prophylaxis against HBV
infection in NHL patients at least 6 months following
completion of chemotherapy. Most frequently used
antiviral agents are Lamivudine, Entecavir, Temofo-
vir and others.

Our patients did not receive antiviral prophylaxis. We
registered a rather low frequency of viral reactivation
during chemotherapy (12.19%) and one lethal case
associated with viral reactivation and fulminant liver
damage. This prompts the expectation of a positive
impact of antiviral prophylaxis during the course of
lymphoma treatment and urges the necessity of phar-
maco-economic analysis.
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Conclusion

In this study we determined an infectious rate of
5.72% for HBV and 1.84% for HCV among patients
newly diagnosed with NHL. Hepatitis virus carri-
er state seems not to affect significantly the clinical
course and prognosis of NHL. We recommend the
routine testing for hepatitis infection in patients with
newly diagnosed NHL in order to collect more data
needed for the establishment of possible causality.
Since antiviral prophylaxis could positively impact
the course of lymphoma treatment, national guide-
lines for the management of patients with hepatitis
infection and NHL will prove to be necessary for the
clinical practice.
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Summary

Purpose: The purpose of this study was to investigate the effect of metronomic chemotherapy on serum vascu-
lar endothelial growth factor (VEGF) levels in cancer patients.

Methods: The study included 11 metastatic cancer patients who received daily 50 mg cyclophosphamide and
biweekly 5 mg methotrexate per os as metronomic chemotherapy. Bevacizumab together with FOLFIRI che-
motherapy was administered as anti-angiogenic treatment in another group of 16 metastatic colorectal carci-
noma patients. Furthermore, VEGF levels of 10 healthy individuals and 5 cord blood samples served for com-
parisons. VEGF levels of patients before therapy and 3 months after treatment were analyzed and compared.
Results: Serum VEGEF levels prior to metronomic chemotherapy were higher compared with the healthy con-
trols (p=0.0001). Similarly, serum VEGF levels prior to the bevacizumab-based chemoimmunotherapy were
significantly higher compared with the healthy controls (p=0.005). In patients on metronomic chemotherapy
VEGEF levels showed non significant decrease (p=0.075). On the contary, VEGF levels decreased significantly
(p=0.002) with bevacizumab treatment.

Conclusion: Serum VEGF levels may be used for assessing of the efficacy of anti-angiogenic therapies.
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Introduction

Currently the first and second leading causes of human
deaths worldwide are characterized by lack of angio-
genesis (cardiovascular diseases) and excess of angio-
genesis (cancers). Conventional response parameters
are not sufficient enough to assess the efficacy of the
therapies targeting angiogenesis. Furthermore, the use
of conventional cytotoxic drugs is restricted by their
maximal tolerable dose (MTD). Although anticancer
drug therapies result in the cure of a limited, and dis-
ease control in a substantial number of patients, che-
motherapy given in MTD causes noticeably long and
short term complications. Furthermore, with their
notoriously dynamic and heterogeneous genetic in-
stability, cancer cells have a tendency to develop re-
sistance to multiple chemotherapeutic drugs [1]. An
alternative method of administration with increased
anticancer effects through continuous administration
of cytotoxic drugs in low doses to avoid the onset of
dose-restricting side effects and thus to eliminate the
need for resting periods, is drawing increased atten-
tion. These forms of chemotherapy are called “met-
ronomic chemotherapies” By means of targeting the
activated endothelial cells that are proliferating much
more slowly than tumor cells, metronomic therapies
inhibit the growth of tumor cells resulting from in-
sufficient neovascularization. It was not until recently
when the beneficial effects of antiangiogenic treatment
based on metronomic chemotherapy or other methods
in cancer patients could be demonstrated [2,3].

In fact, a variety of protocols which were earlier
called “sustained chemotherapy” in various cancers
could well be described as metronomic chemother-
apy: daily mercaptopurine + weekly methotrexate
used successfully in leukemia; daily cyclophospha-
mide + weekly vincristine effective in neuroblastoma;
the weekly use of vincristine in Wilms” tumor and the
UFT schemes in lung adenocarcinoma are some ex-
amples [4,5].

VEGEF is also known as the vascular permeabil-
ity factor. Melder et al. [5] have shown that VEGF pro-
motes VCAM-1 (vascular cell adhesion molecule 1) and
ICAM-1 (intercellular adhesion molecule 1) in endo-
thelial cells. This stimulation may result in the adhesion
of VLA-4 (very late antigen-4) and CD 18 on the sur-

face of the natural killer (NK) cells and the active NK
cells on endothelial cells through the specific interaction
between the endothelial VCAM-1 and ICAM-1. These
effects may provide an explanation for the previously
observed preferential adhesion of NK cells activated by
IL-2 against tumor vascularization [6,7]. Gabrilovich et
al. suggested that VEGF could have an inhibitory effect
in the maturation of the cells that provide professional
antigens such as dendritic cells [8]. These findings sug-
gest that VEGF may facilitate tumor growth, while at
the same time allowing the escape of the tumor from the
stimulation of an immune response. Studies performed
at various laboratories have clarified the essential role of
VEGEF in the arrangement of normal and abnormal an-
giogenesis. Particularly, the loss of even a single VEGF
allele results in embryonic death and reveals the role as-
sumed by this factor in the development and diversion
of the vascular system [9,10]. The human VEGF gene is
composed of 8 exons and 7 introns. Initially, the alterna-
tive portion of the exon results in the form of 4 differ-
ent isoforms (VEGF121 , VEGF165, VEGF189, VEGF
206 ). These contain 121, 165, 189 and 206 amino acids
respectively. VEGF165 is the predominant isoform and
lacks the portion coded with exon 6. VEGF121 does not
contain the portions coded by exon 6 and 7. The less
frequent variants of the alternative portion have been
described separately. These are VEGF145 and VEGF
183 [11]. Human VEGEF is a 45 kDa, heparin-binding
homodimeric glycoprotein. The properties of the natu-
ral VEGF match to those of VEGF165. VEGF121 is a
non-heparin binding, acidic polypeptide. VEGF189 and
VEGF206 are highly basic and bind heparin with high
affinity. However, while VEGF121 is an easily spreading
protein, VEGF189 and VEGF206 are almost exclusively
present in the extracellular matrix (ECM). VEGF165 has
intermediate properties. Despite secretion, a substantial
portion remains on the cell surface and in the ECM.
Loss of the VEGF’s heparin binding region results in
substantial loss of mitogenic activity [12]. Several studies
have demonstrated that the combined use of anti-VEGF
therapy with chemotherapy or radiotherapy resulted in
anti-tumor effect higher than the one achieved by the
individual use of both treatments.

Clinical trials addressing cancer patients are con-
tinued with various VEGF inhibitors that contain
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humanized monoclonal antibodies (rhuMab VEGF),
one anti-VEGFR-2 antibody, small molecules that in-
hibit VEGFR-2 signal transmission and one soluble
VEGF receptor against VEGE. Phase II clinical data
provide initial evidence for rhuMab VEGE When
combined with conventional chemotherapy, rhuMab
VEGF increases survival in patients with metastatic
colorectal cancer [13].

The purpose of this study was to investigate the
effect of angiogenesis inhibitors on endothelial cells
by measuring the serum VEGF levels of patients on
metronomic chemotherapy and patients receiving
FOLFIRI chemotherapy plus the anti-VEGF mono-
clonal antibody bevacizumab.

Methods

The study was approved by the local ethics commit-
tee, and written informed consent was obtained from
all patients and healthy volunteers.

Patients and treatment protocols

The study included 11 metastatic cancer patients who
received daily 50 mg cyclophosphamide and biweekly
5 mg methotrexate per os as metronomic chemother-
apy. These patients had received many lines of chemo-
therapy in the past.

Metronomic chemotherapy was given continu-
ously until unacceptable toxicity or disease progres-
sion. Patients were examined monthly with routine
physical examination together with hemotological
and biochemical tests for toxicity assessment.

Bevacizumab (5 mg/kg) along with convention-
al FOLFIRI chemotherapy (irinotecan 180 mg/m?
5-fluorouracil 3000 mg/m?, leucovorin 200 mg/m?* )
were given biweekly. This anti-angiogenic therapy
was used as first-line treatment to another group of
16 metastatic colorectal carcinoma patients.

In addition, VEGF levels of 10 healthy volunteers
and 5 samples of cord blood were assessed. VEGF
levels of patients prior to therapy and 3 months after
treatment were analyzed. Then, these levels were cor-
related with the patient clinical outcomes.

Lab methods
Blood samples were collected prior to and 3 months
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after the beginning of therapy from patients receiving
metronomic chemotherapy and bevacizumab plus
FOLFIRI at the Medical Oncology Clinic. The serum
of the collected blood samples was separated (2000 g,
7 min) and kept at -80°C.

Blood samples were also collected from 5 healthy
subjects of 25%5 years of age and 5 in the 50+5 age
group. The serum of the collected blood samples was
separated (2000 g, 7 min) and kept at -80°C.

Despite the finding of very low VEGF level in the
cord blood, 5 different cord blood serums were also
used for control purposes. The patient serum samples
were assayed using ELISA (Enzyme-Linked Immuno-
sorbent Assay) for VEGF levels at the initial stage, and
and 3 months after initiation of therapy. Two microw-
ells not containing serum served as negative control.
The study used Biosource brand VEGF165 ELISA Kkit.
All serums tests were carried out in duplicate.

Statistics

Statistical analyses were performed using SPSS ver-
sion 15 for Windows (SPSS Inc., Chicago, IL, USA).
Comparisons between 3 groups were performed
using the Kruskal-Wallis Variance analysis, while
the dual group comparisons were performed by the
Mann-Whitney U test with Bonferonni correction.
The VEGF levels of the groups at different times were
compared using the Wilcoxon test. A p value below
0.05 was considered as significant. The values in Ta-
bles and Figures were given as average, SD (standard
deviation), and range.

Results

The study included 11 patients (7 females, 4 males,
average age 55 years, range 42-69) receiving metro-
nomic chemotherapy, 16 patients (4 females and 12
males, average age 55.1 years, range 28-70) receiving
bevacizumab plus FOLFIRI therapy, 5 healthy indi-
viduals in the 25+5 years age group (2 females and 3
males, 27.6 years on average), and 5 healthy subjects
(5 males, 51 years of age on average) in the 50+5 years
age group as controls. Furthermore, 5 cord blood
samples from different individuals with low VEGF
levels were used for controlling purposes for the reli-
ability of the ELISA analysis.
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The age, diagnosis, pre- and post-metronomic
chemotherapy patient serum VEGF levels are shown
in Table 1.

The age and diagnosis of serum VEGF levels of
the patients receiving bevacizumab plus FOLFIRI
therapy are shown in Table 2.

The age and serum VEGF levels of the healthy

controls are shown in Table 3.

The VEGF serum levels in the 5 cord blood of in-
dividuals with low VEGEF levels and who served for
the reliability of the ELISA analysis were 39, 44, 43.2,
38.6, and 33.4 pg/ml respectively (average 39.64 pg/
ml).

The average, SD and range of VEGF of the patients

Table 1. Age, diagnosis, pre- and post-metronomic chemotherapy serum VEGF levels of patients receiving

metronomic chemotherapy

Patients Age Diagnosis VEGEF level VEGF level
(years) before metronomic after 3 months metronomic
chemotherapy chemotherapy (pg/ml)
(pg/ml)

GB 48 Breast Ca 450 676

FA 69 Breast Ca 194 299

HT 64 Breast Ca 280 128.5

CC 42 Breast Ca 660 410

MS 60 Breast Ca 521.5 518.5

NK 62 Ovarian Ca 600 96

HU 54 Lung Ca 202 160.4

RY 56 Breast Ca 300 350

FD 49 Breast Ca 596 240

ES 52 Lung Ca 898 197.5

HO 49 Nasopharynx Ca 1200 368

Table 2. Age, diagnosis, and serum VEGF levels of patients receiving bevacizumab plus FOLFIRI therapy

Patients Age Diagnosis VEGF level VEGF level
(vears) before bevacizumab  after 3 months bevacizumab
therapy (pg/ml) therapy (pg/ml)

M.AK 61 Colon Ca 206 62

AY 60 Colon Ca 207 78.04

CY 53 Colon Ca 121 119.1

NK 65 Colon Ca 81 121

HK 28 Colon Ca 46 130

MC 52 Colon Ca 597 118

HK 40 Colon Ca 602 117

MS 62 Colon Ca 129 89

HE 45 Colon Ca 446 115

AK 53 Colon Ca 450 130

BO 56 Colon Ca 187 117

HK 66 Colon Ca 216 117

UK 64 Colon Ca 325 127

SC 58 Colon Ca 295 115

MK 70 Colon Ca 178 119
M.AT 50 Colon Ca 600 116
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are shown in Table 4.

The average VEGF serum level of healthy individ-
uals was 119.5 pg/ml, SD was 35.1, and range 47-195
pg/ml.

The difference of the average VEGF levels was sta-
tistically significant when VEGF levels of the patients
receiving metronomic chemotherapy, those receiv-
ing bevacizumab plus FOLFIRI and healthy subjects
were compared. Kruskal-Wallis analysis showed that
the VEGF levels of healthy individuals were signifi-
cantly lower (p=0.0001) vs. those of the patients. Se-
rum VEGEF levels of both age groups in the control
population of which half was approximately 25 and
the other half around 50 years old were similar. On
the contrary, VEGF values in the control cord blood
corresponded to approximately half of the VEGF (
pg/ml) value in both groups.

It is interesting that the medical history of the indi-
vidual with the lowest VEGF level in the control group
(his VEGF was 46.9 pg/ml vs. healthy control group
average 120.7 pg/ml) revealed that both, the individu-
al and his family were suffering of atherosclerosis. The
subject with the highest level of VEGF in the control
group (his VEGF was 195 pg/ml vs. healthy control
group average 120.7 pg/ml) was found to be a carrier of
sickle cell anemia while he had no family history of ath-
erosclerosis. A comparison between the initial VEGF
levels of patients receiving metronomic chemotherapy
and bevacizumab plus FOLFIRI therapy showed that
the VEGF levels of metronomic chemotherapy pa-

Table 3. Age and serum VEGF levels of the healthy
controls

Healthy controls  Age (years) VEGEF level
(pg/ml)

DE 28 129
AD 30 126
KO 30 118
SU 22 119
DB 28 125
TK 49 46.9
BS 49 118.6
EY 49 195
ME 54 120
OA 54 113
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tients were significantly higher (p=0.030) according to
Mann-Whitney U test analysis. Mann-Whitney U test
analysis showed that the initial VEGF levels of patients
receiving metronomic chemotherapy were significant-
ly higher (p=0.0001) than those of healthy individuals.
Also, Mann-Whitney U test analysis showed that the
initial VEGF levels of patients receiving bevacizumab
plus FOLFIRI were significantly higher (p=0.005) than
those in healthy subjects. A comparison between the
VEGEF levels after 3 months of patients receiving met-
ronomic chemotherapy and bevacizumab plus FOL-
FIRI treatment showed that the VEGF levels of the
metronomic chemotherapy patients were significantly
higher (p=0.0001) according to Mann-Whitney U test
analysis. Despite the fall in the initial and 3-month av-
erage VEGF levels of patients receiving metronomic
chemotherapy, this decrease was not significant ac-
cording to Wilcoxon analysis (p=0.075; Figure 1).
However, the decrease in VEGF levels 3 months later
of patients receiving bevacizumab plus FOLFIRI was
significant (p=0.002) according to Wilcoxon analysis.

Discussion

VEGEF is the most important target of anti-angiogenic
therapy and is secreted by approximately 60% of hu-
man tumors. Long life expectation of cancer patients
bears the risk of the production of high amounts of
angiogenic proteins associated with tumor cells’ mu-
tations. For example, while most breast cancers se-
crete only VEGF at the time of diagnosis, relapsed

cases of breast cancers secrete approximately 5 dif-
ferent types of angiogenic proteins. Angiogenetic in-
hibitors prevent tumor progression by affecting the
function and/or proliferation of the endothelial cells.
The purpose of this study was to ensure proper obser-
vation of the results achieved through the effects of
the angiogenetic inhibitor bevacizumab on endothe-
lial cells through estimations of serum VEGF levels
in patients receiving metronomic chemotherapy and
bevacizumab plus FOLFIRI treatment [9-14].
Bevacizumab is an anti-VEGF monoclonal anti-
body that binds and neutralizes all human VEGF-A
isoforms and bioactive proteolytic fragments. In two
of our recent studies we observed changes in sTRAIL
levels associated with outcome in response to beva-
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cizumab therapy; serum IL8 levels were decreased in
all patients, however, this change was not correlated
with disease outcome [15,16].

Factors such as the lack of frequent resistance to
drugs that target directly the tumor cells, tumor endo-
thelial cell proliferation 50-100 times faster than nor-
mal endothelial cells, the presence of marks which are
available on active endothelial cells but not on the in-
active (non-proliferating, silent) ones, the highly rare
occasions of anti-angiogenic drug-related side effects
in adults due to limited angiogenesis, easy access to
the endothelial cells through blood circulation, and
the killing of tumor cells in large amounts through
damage to several micro vessels are the advantages
which are expected to bolster anti-angiogenic thera-
py along with conventional methods of treatment in
the near future. The most important issue, however,
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would be the inability to track therapeutic activity
with conventional response parameters (Response
Evaluation Criteria In Solid Tumors [RECIST]) since
the RECIST parameters are based on the shrinkage
of the tumor tissue. However, this does not occur al-
ways in line with tumor vascularization.

This study was conducted on 11 patients (7 fe-
males, 4 males, 55 years of age on average) receiv-
ing metronomic chemotherapy, and on 16 patients
(4 females, 12 males, 55.1 years on average) receiv-
ing bevacizumab plus FOLFIRI treatment. Of the
patients receiving metronomic chemotherapy, 6,2,2
and 1 had breast, ovarian, lung, and nasopharyngeal
cancer, respectively. All 16 patients receiving bevaci-
zumab therapy had colon cancer.

A comparison of the initial VEGF levels between
the patients receiving metronomic chemotherapy

500,00 -
400,00
300,00
200,00
1 i 1
[ i
] ] ] ] ] ] |

0,00
Cord blood 25 years 50 years Before* After* Before! AfterT
(healthy) (healthy) bevacizumab bevacizumab metronomic metronomic
#p=0.002,1p=0.075 chemo chemo
Figure 1. The average VEGF levels of healthy individuals and patients.
Table 4. Average, standard deviation (SD) and range of patient VEGF data
VEGF levels before therapy VEGF levels after 3
(pg/ml) months (pg/ml) p -value
Mean SD Range Mean SD  Range (before vs after)

Metronomic chemotherapy 520 308 194-1200 299 176 96-676 0.075
(N=11)
Bevacizumab plus FOLFIRI chemotherapy 211 189 46-602 117 189 62-130 0.002

(N=16)

JBUON 2013; 18(1): 250



251 Metronomic chemotherapy and VEGF

and those with bevacizumab treatment resulted in
significantly higher VEGF levels (p=0.030) of those
with metronomic chemotherapy. Patients with met-
ronomic chemotherapy were those who received a
large number of chemotherapies at the earlier and lat-
er stages. Conventional chemotherapy might stimu-
late angiogenesis because it is usually given every 3-4
weeks which includes a resting period of 2-3 weeks.
Endothelial cells are killed during the time of chemo-
therapy, however they reproduce themselves during
these resting periods. On the contrary, bevacizum-
ab patients had not received prior therapy. Another
reason for the difference in the initial VEGF levels in
the metronomic treatment group might be the mul-
tiple organ involvement (brain, lung) and particularly
bone metastases, and liver metastasis in those receiv-
ing bevacizumab treatment.

The initial VEGF levels of patients receiving met-
ronomic chemotherapy were significantly higher
(p=0.0001) when compared to healthy individuals.
Likewise, the initial VEGF levels of patients receiv-
ing bevacizumab plus FOLFIRI therapy were also
significantly higher (p=0.005) compared with healthy
subjects.

These observations support the idea that VEGF
secretion and the angiogenetic process are high in
metastatic cancers. A comparison between the VEGF
levels after 3 months of patients receiving metronom-
ic chemotherapy and bevacizumab treatment showed
that the VEGF levels of the metronomic chemother-
apy patients were significantly higher (p=0.0001),
while the bevacizumab therapy yielded an average
decrease of 94.5 pg/ml in VEGF levels; the average
decrease of VEGF levels achieved with metronomic
chemotherapy was 221 pg/ml. Although there was
a decreasing trend in the initial and 3-month later
VEGF levels in patients subjected to metronomic
chemotherapy, this decrease was not statistically sig-
nificant (p= 0.075). A study by Artac et al. performed
in our country showed a relation between the de-
crease of serum VEGF levels and non-progression
survival in 8 patients with metastatic breast cancer
who received metronomic cyclophosphamide plus
etoposide chemotherapy [17]. The average serum
VEGEF levels of the metastatic patients in this non-
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controlled study, that was 495 pg/ml prior to therapy,
dropped to 346 pg/ml 2 months after treatment. The
serum VEGEF values in our study, however, were 520
pg/ml prior to treatment and 299 pg/ml 3 months af-
ter the metronomic chemotherapy application.

The statistical analysis did not find significant differ-
ences, most likely due to the small number of patients
that could be included in the study, as well as their het-
erogeneous distribution. However, the decrease in the
average initial VEGF levels and those 3 months after
in some patients receiving metronomic chemotherapy
appears clinically significant. For example, the VEGF
levels in C.C, a patient with breast cancer (stable dis-
ease) who responded to metronomic chemotherapy
dropped from 660 to 410 pg/ml; VEGF level of H.T, a
breast cancer patient who responded partially to met-
ronomic chemotherapy, decreased from 280.2 to 128.5
pg/ml, and VEGEF level in ES, a small cell lung cancer
patient, decreased from 898 to 197.5 pg/ml. However,
the VEGEF level in ML.S, a breast cancer patient who did
not respond to metronomic chemotherapy remained
stable between 521.5 and 518.5 pg/ml, while the VEGF
level of another breast cancer patient (G.B.), who pro-
gressed under metronomic chemotherapy rose from
450.5 to 676 pg/ml. A certain regression from 202 to
160.4 pg/ml was observed in H.U, a small cell lung
cancer patient in progress under metronomic chemo-
therapy. There seems to be a trend of association be-
tween the patients’ clinical data receiving metronomic
chemotherapy and their VEGF levels. This aspect sup-
ports the idea that the activity of metronomic chemo-
therapy could be traceable prior to and after treatment,
while it also appears to be worth a research with larger
number of patients.

The decrease in the initial and 3-month later levels
of VEGF in patients who received bevacizumab was
significant (p=0.002). Likewise, a decrease in VEGF
levels was also observed in patients who responded
to bevacizumab therapy. Like with metronomic che-
motherapy, the traceability of the bevacizumab activ-
ity using the pre- and post-therapy VEGF parameters
seems possible. However, administration of the costly
anti-VEGF therapy to patients with normal VEGF lev-
els (150 + 50 pg/ml) is questionable. These problems
may possibly be overcome by means of a more strict
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selection of patient subgroups where the anti-VEGF
monoclonal antibody therapy would not be effective.
The development and formulation of new anti-
VEGF therapies is continued. For example, anti
-VEGF monoclonal antibody, soluble Flt-1, anti-
KDR kinase (SU 5416 and SU 6668) and anti-KDR
or anti-Flt-1 antibody are the anti-VEGF agents that
have been used up until now [10]. The results of the
present study suggest that the angiogenetic process
in metastatic tumors could be traceable by simple
and cost-effective serum VEGF level measurements.
should be tried in all treat-
ments and activity follow up studies that have an ef-

These measurements

fect on the angiogenetic process including anti-VEGF
monoclonal antibodies, metronomic therapies, tha-
lidomide, lenalidomide and even some alternative/
complementary methods said to target angiogenesis.
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The effects of sunitinib malate used in targeted therapy
on the proliferation of HelLa cells in vitro
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Summary

Purpose: In this study, the antiproliferative and apoptotic effects of sunitinib (SU-11248, Sutent) which is used
for targeted therapy was evaluated on HeLa cell line originated from human cervix carcinoma.

Methods: Three different doses of sutent (D,= 1 uM, D,= 5 uM, D3= 10 uM) were administered to cells for 72
h to determine the optimal dose.

Results: Increase in apoptotic index (AI), decrease in mitotic index (MI) of cells and slow down in proliferation
rate were achieved at the dose level of 10 uM, especially at 72 h. All these findings were statistically significant
(p<0.001). In addition, anaphase bridges and existence of tripolar metaphase cells that were observed at 72 h
were possibly attributable to a chromosomal instability arising from shortening of telomere.

Conclusion: In this study, sutent effected cell kinetic parameters significantly. These results are consistent with
other studies in the literature. In addition, anaphase bridges which were seen in mitosis preparations were in-
terpreted as shortening or degradation of the telomere.
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Introduction

Cancer is an abnormal growth of cells caused by mul-
tiple changes in gene expression leading to dysregu-
lated balance of cell proliferation and cell death and
ultimately evolving into a population of cells that can
invade tissues and metastasize to distant sites, caus-
ing significant morbidity and, if untreated, death of
the host [1]. Chemotherapy is one of the conventional
methods used for the treatment of cancer. Conven-
tional chemotherapy, although directed toward certain
macromolecules or enzymes, typically does not dis-
criminate effectively between rapidly dividing normal
cells and tumor cells, thus leading to several toxic side
effects [2]. Therefore in recent years targeted therapies
have been started to develop. Targeted cancer therapies
are drugs or other substances that block the growth
and spread of cancer by interfering with specific mol-
ecules involved in tumor growth and progression [3].
One of the drugs used in targeted therapies is sunitinib
(SU-11248, sutent). Sutent is a small-molecule recep-
tor tyrosine kinase inhibitor that inhibits cellular sig-
naling of multiple targets, approved for advanced renal
cell carcinoma and imatinib-resistant or imatinib-in-
tolerant gastrointestinal stromal tumors [4,5]. Sutent
inhibits at least 8 receptor protein-tyrosine kinases
including vascular endothelial growth factor receptors
1-3 (VEGFR1-VEGEFR3), platelet-derived growth fac-
tor receptors (PDGFRa and PDGFRp), stem cell factor
receptor (Kit), Flt-3, and colony-stimulating factor-1
receptor (CSF-1R) [6].

In this study we investigated the antiprolifera-
tive and apoptotic effects of sutent on HeLa cell line
originated from human cervix carcinoma. Three dif-
ferent doses of sutent were administered to the cells
in order to determine the optimal dose from 12 to 72
h. The effects of sutent on the growth rates of HeLa
cells were evaluated with the WST-1 assay kit, while
the MI and AI were determined with using light and
fluorescence microscope, respectively.

Methods
Cell culture
The HeLa cell line used in this study was obtained
from European Cell Culture Collection (CCL). Cells
were cultured in Medium-199 (M-199, Sigma, USA)

containing 10% fetal bovine serum (FBS, Gibco Lab),
100 pg/ml streptomycin (Streptomycin sulphate, I. E.
Ulugay), 100 IU/ml penicilin (Pronapen, Pfizer), am-
photericin B (Sigma, USA) and 2 mM glutamine at 37
°C in humidified atmosphere of 5% CO,. The pH of
the medium was adjusted to 7.4 with NaHCO.,.

Drug doses

Sutent concentrations that were used in the present
study were determined based on previous in vitro
and clinical studies. First, 1 mM stock solution was
prepared with M-199 supplemented with 10% FBS.
Three different doses were obtained by dilution of the
stock solution and were determined as dose 1 (D)) =
1 uM, dose 2 (D,) = 5 uM and dose 3 (D,) = 10 uM.
HelLa cell cultures were exposed to the 3 doses for 12,
24,48 and 72 h.

Determination of cytotoxic activity with WST-1 (mito-
chondrial dehydrogenase enzyme activity)

The effects of sutent on the growth rates of HeLa cells
were evaluated with the WST-1 assay kit (Roche).
The WST-1 assay was applied to identify the cyto-
toxicity of sutent after 12, 24, 48 and 72 of exposure.
For WST-1 assay cells were cultured in 96-well plates
in a final volume of 200pul/well culture medium in a
humidified atmosphere. Twenty pl of the cell prolif-
eration reagent WST-1 were added to each well. Cells
were incubated for 4h in a humidified atmosphere. At
the end of this period, cells were shaked thoroughly
for 1 min on the shaker. Then, absorbance of the sam-
ples was measured against a background control as a
blank using a ELISA reader (uQuant, Bio-Tek Instru-
ments Inc, USA) at 420-480 nm [7].

Determination of optimal dose with mitochondrial de-
hydrogenase enzyme activity analysis

In this examination 3 different doses of sutent (D = 1
uM, D,= 5uM, D,= 10uM) were applied to HeLa cell
culture for 72 h and the cytotoxic effects of these dos-
es were evaluated with mitochondrial dehydrogenase
enzyme activity analysis (WST-1 assay). As a result
of this application, absorbance values were measured
for each dose and the most effective dose for HeLa
cell culture was determined.
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Mitotic index analysis

The MI was studied using the Feulgen method [8,9].
Before the cells were stained with Feulgen, they were
prepared with 1 N HCI at room temperature for 1
min and then hydrolized with 1 N HCI for 10.5 min
at 60°C. After slides were stained with Feulgen, they
were rinsed for a few minutes in distilled water and
stained with 10% Giemsa stain solution at pH 6.8 for
3 min and washed twice in phosphate buffer. After
staining, the slides were rinsed in distilled water and
then were air-dried. Finally, the MI was calculated by
counting metaphases, anaphases and telophases for
each control group which was not exposed to sutent
and the experimental groups which were exposed to
D, dose (10uM) of sutent for 12, 24, 48 and 72 h. At
least 3,000 cells were examined using light micro-
scope from each slide to determine the MI.

Apoptotic index analysis

The AI (the percentage of cells undergoing apoptosis)
was studied using fluorescence microscope . For the
determination of the Al cells were fixed with metha-
nol and stained with 4’-6 diamidine-2 phenylindol

Table 1. Absorbance values of mitochondrial
dehydrogenase enzyme activity of HeLa cells treated
with 3 different doses of sutent (D = 1uM, D,= 5uM,
D,= 10uM) (£SD)

Groups Absorbance values (450-690 nm)
Control 472.231x10* £ 0.32
D1 312.231x10°3+ 0.29
D2 217.423x10°+ 0.43
D 111.625x1073+ 0.52

SD: standard deviation. *Significantly different (p<0.01)

(DAPI). Following extensive washing in phosphate-
buffered saline (PBS), slides were scored under fluo-
rescence microscope. For evaluation of the AT at least
100 cells were counted for the control and each ex-
perimental group.

Statistics

Values of proliferation rate, MI and AI were evalu-
ated relative to controls and to each other. For this
reason, values obtained from all experimental groups
were analyzed using one-way ANOVA test. The sig-
nificance between control and experimental groups
was determined by DUNNETT’s test and the signifi-
cance between experimental groups was determined
by Student’s t-test.

Results

Determination of optimal dose with mitochondrial de-
hydrogenase enzyme activity analysis The absorbance
values of each dose for 72 h are shown in Table 1.
All the differences between control and experimen-
tal groups were statistically significant (p<0.001). In
addition, significant differences among the experi-
mental groups were noted (p< 0.001) (Figure 1). Sev-
enty-two hours after drug exposure, mitochondrial
dehydrogenase enzyme activity values were 66% for
D,, 46% for D, and 23% for D, compared with the
control group which was considered 100% (Figure 2).

Determination of cytotoxic activity with WST-1 (mito-
chondrial dehydrogenase enzyme activity analysis)

Amongst the three different sutent doses administered
to the cells for 72 h, D3 dose of sutent that inhibited
the cell proliferation effectively compared to the other

Table 2. Absorbance values of mitochondrial dehydrogenase enzyme activity of HeLa cells treated with D, dose

of sutent for 0-72 h (£SD)

Experimental groups Absorbance values (450-690 nm)

Time of exposure (hours) Control group D3

0 259.354x107 *+ 0.27 258.243x107 £+ 0.22
12 321.230x10° £+ 0.19 212.342x10° £ 0.28
24 398.256x10° + 0.33 194.784x107+ 0.31
48 429.670x107 £ 0.41 168.298x107 + 0.47
72 472.231x107 £ 0.32 111.625x107 £ 0.52

SD: standard deviation. *Significantly different (p<0.01)
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Figure 1. Absorbance values of mitochondrial dehydrogenase
enzyme activity of HeLa cells treated with three different doses
of sutent (D= 1uM, D= 5uM, D,= 10pM) for 72 h (450-690
nm) (p<0.01).
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Figure 2. Percent viability values of HeLa cells treated with
three different doses of sutent (D = 1uM, D,= 5uM, D= 10uM)
for 72 h (the horizontal line shows the control group).

Table 3. Mitotic index values of HeLa cells treated with
D, dose of sutent (D,= 10uM) for 0-72 h (+SD)
Experiment groups Mitotic index values

Time of exposure (%)

(hours) Control D,

12 7.62 = 0.24* 5.00 £ 0.12
24 7.21 £0.51 3.44 +£0.37
48 5.28 £0.22 242 +0.13
72 5.14 £0.21 1.10 £ 0.14

SD: standard deviation. *Significantly different (p<0.01)
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Figure 3. Absorbance values of mitochondrial dehydroge-
nase enzyme activity of HeLa cells treated with D, dose of
sutent (D,= 10pM) for 0-72 h (450-690 nm) (p<0.01).
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Figure 4. Percent viability values of HeLa cells treated with
D, dose of sutent (D,= 10uM) for 0-72 h (the horizontal

line shows the control group and the dropping line the D,
dose).
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doses was applied to the cells at 0,12,48 and 72 h.

After treatment of HeLa cell culture with D,, absor-
bance values of the control and experimental groups
were measured for each hour (Table 2). Statistical anal-
ysis showed significant difference between control and
experimental groups at 12-72 h (p< 0.001) (Figure 3).

According to the absorbance values, while viabil-
ity of the control group was considered 100%, the vi-
ability values of the experimental groups compared
with the control group were 66% in 12 h, 48% in 24 h,
39% in 48 h and 23% in 72 h (Figure 4).

According to the mitochondrial dehydrogenase
enzyme activity analysis which was performed with
administration of sutent for 0-72 h it was concluded
that the viability of HeLa cells was significantly de-
creased in a time-dependent manner (p< 0.001).

Apoptosis

Morphological evaluation

The apoptotic morphological changes were shrinkage and
blebbing of the cell membrane, and nuclear condensation,
cell deformation, formations of apoptotic bodies and nu-
clear breaks into fragments. These apoptotic morphologi-
cal changes were detected under light and fluorescence
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Figure 5. Apoptotic index values of HeLa cells treated with
D, dose of sutent for 0-72 h and control (p<0.01).
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microscope on HeLa cells treated with D, of sutent for 12,
24 48 and 72 h.

Apoptotic index

For 0-72 h after administration of D, dose of sutent
which was the most effective dose compared to other
doses, approximately 200 cells were counted for both
control and experimental groups. Al was 3% for the
control, 34% for D, 58% for D, and 67% for D, for the
experimental groups (Figure 5). All the differences be-
tween control and experimental groups were statistically
significant (p<0.001). In addition, a significant differ-
ence was noted among experimental groups (p< 0.005).
Al values of D, dose for 0-72 h are shown in Figure 5.
Statistically, there was a significant difference between
the control and experimental groups (p<0.001).

Mitosis

Morphological evaluation

Late prophase, metaphase, anaphase and telophase
of mitosis in HeLa cells were evaluated with Feulgen
method and Giemsa staining under light microscope.
Administration of D, of sutent at 72 h caused tripolar
metaphase and a plenty of anaphase bridges, a phe-
nomenon that doesn’t occur in normal cell division.

Mitotic index

For 0-72 h after administration of D, dose of sutent
which was the most effective dose compared to other
doses, 3000 cells were counted for both the control
and experimental groups.

MI values of D, dose are shown in Table 3. The
difference was significant between the control and ex-
perimental groups (p<0.001). In addition, statistically
significant difference was noted among all experi-
mental groups (p<0.001). The optimal dose of sutent
was D, (MI 1.10%). MI values were significantly dif-
ferent between the control and experimental groups
(p<0.001).

Discussion

In this study, the cytotoxic effects of sutent were eval-
uated with parameters of cell kinetics including mi-
tochondrial dehydrogenase enzyme activity analysis,
Al and ML
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Sutent exerts cytotoxic activity in breast, thyroid and
colorectal cancer as well as in metastatic gastrointestinal
tumors and metastatic renal cell carcinoma [10-12].

Administration of sutent to human cord endothe-
lial cells brings about apoptosis [13]. In a study which
examined different methods of tumor therapy, it was
supposed that inhibition of angiogenesis can be an ef-
fective anticancer therapy [14].

An in vitro study indicated that sutent is an effec-
tive drug derived from indole compounds. Sutent in-
hibited the proliferation of TPC-1 cells in a dose-de-
pendent manner (IC_ 224 nM). It targeted tumor cell
proliferation and survival directly with suppression
of receptor tyrosine kinases (RTK) such as PDGFR,
VEGFR, KIT and FLT3. This study showed that sutent
was an inhibitor of RET/PTC oncoprotein with IC_
224 nM and was more advantageous because of low
toxicity, antiangiogenic activity and oral intake com-
pared with other compounds which were developed
for RET/PTC associated papillary thyroid carcinoma
(PTC) therapy [15].

It was shown that 10 uM of sutent have antiangio-
genic activity on U87MC glioma cells and this high
dose is not toxic for the healthy glial cells [16].

In our investigation, the optimal cytotoxic dose
was 10 pM. This dose was applied for 72 h to the cells.
Mitochondrial dehydrogenase enzyme activity was
detected and as a result, while viability was 100%
for the control group, viability of the experimental
groups dropped to 23%.

In a study with preclinical evaluation of sutent,
based on data derived from breast cancer, this drug
exerted intense antiproliferative activity alone or
combination with conventional cytotoxic agents
(5-fluorouracil, doxorubicin) [17].

In a clinical investigation with sutent adminis-
tered to patients with gastrointestinal stromal tumor,
apoptosis increased 6-fold in all patients receiving the
drug compared to pre-treatment levels [18].

In an in vitro investigation, it was demonstrated
that sutent suppresses cellular proliferation and in-
creases apoptosis in a dose-dependent manner in
MV4-11 cell line (IC,1-10 nM) [19].

In another study which was done on U87 and
MO59K glioma cells, it was observed that cell pro-

liferation decreased after 48 h exposure to sutent.
The proliferation of these cell lines was inhibited by
95% after 10uM of sutent. In addition, a significant
increase in apoptosis was observed after 24 h of expo-
sure of these cell lines to sutent [20].

Phosphorylation of CSE-1R receptor that belongs
to RTK family and is expressed by NIH3T?3 cells, was
inhibited with IC,  50-100 nM of sutent. An in vivo
study on mice, 40 mg/kg/day of sutent for 21 days in-
hibited tumor growth in bone by 64%. Depending on
these findings, it was concluded that this drug can be
used as an effective agent for prevention of bone me-
tastasis in breast cancer [21,22].

In an in vitro study done on 5637 and TCC-SUP
cell lines of human invasive transitional cell carcino-
ma, sutent blocked cell proliferation at a dose of IC,|
9.9 uM and IC_; 7.5 uM, respectively [23].

In our study, administration of D, (10uM) of
sutent for 72 h increased the Al to 67% vs. 3% in the
control group (p<0.001). This increase was thought as
an important finding for inhibition of tumor growth.

Also, MI was 1.1% for the experimental groups
and 5.14% for the control group after administration
of sutent at D, for 72 h. These data suggested that
the reduction in the number of cells in mitosis due
to apoptotic cell deaths brought about the decrease
of MI. Again, the decrease in the percentage of living
cells with administration of D, dose for 72 h seems to
support this opinion.

Determination of telomerase activity in tissues
with the development of the TRAP method allowed
the investigation of the expression of telomerase in a
large number of cancers. Studies show that telomer-
ase is the most common determinant of cancer; about
85% of malignant tumors display telomerase activity,
suggesting that telomerase is a very important indica-
tor in the diagnosis of cancer [24].

In our investigation, MI studies showed a relative-
ly large number of cells with anaphase bridges and a
small number of cells with tripolar metaphase with
administration of D, dose for 72 h. Relative to this
unexpected finding, some studies had shown that
anaphase bridges occur due to telomere shortening
or degradation [25-29]. Also, the authors of a study
reported a complete relationship between reduction
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of telomere length and frequency of endogenous
bridges [30].

In the present study, changes in the cell cycle of
HeLa cells caused by sutent were investigated and, to
our knowledge, this is the first investigation on this
topic. Administration of sutent to HeLa cell culture
with optimal dose (10 uM), especially for 72 h, caused
significant increase of Al and decrease of MI. Also the
existence of anaphase bridges and tripolar metaphase
in 72 h, but not in previous hours, suggested that
there was a chromosome instability caused by telom-
erase shortening. This assumption can lead to new
investigatons about the use of sutent for telomerase-
targeted therapy.
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Summary

Purpose: Treating cancer often involves the use of chemotherapeutic agents. Due to the growing incidence of can-
cer worldwide and the expanding number of treatment options, it is important to understand the risks of adverse
events associated with these treatments. In this study, we monitored the occurrence of acute infusion reactions in
an outpatient chemotherapy center from April 2011 to April 2012.

Methods: For patients who developed infusion reactions, the causative drug, the dose and number of treat-
ments received, the onset time of the reaction, the duration of the reaction, blood pressure, pulse, level of
oxygen saturation during the reaction, and other symptoms were recorded. The severity of reactions was de-
termined in accordance with NCI toxicity criteria. A reaction was considered as grade 1-2 (mild-moderate) if
the patient experienced flushing, rash, fever, tremor, dyspnea, rigor, and mild hypotension. Symptoms such as
severe hypotension, bronchospasm, cardiac dysfunction and anaphylaxis, requiring therapeutic intervention,
were classified as severe, grade 3-4 reactions.

Results: Of the 2213 patients receiving chemotherapy during the study period, 138 (62%) developed an infu-
sion reaction to the treatment. Among 138 patients most commonly treated types of carcinoma included breast
(39.2%), lung (17.8%), colorectal (10%), and ovarian (8.5%) cancers. Docetaxel administration resulted in the
largest number of infusion reactions, though most reactions were mild to moderate and did not require the
cessation of treatment. Patients with mild to moderate reactions (89.2%) were able to continue treatment, while
those who developed severe reactions (10.8%) could not continue treatment with the same agent.

Conclusion: Although severe reactions are rare, the incidence of mild to moderate reactions against taxanes, plati-
num compounds, and monoclonal antibodies is quite high. Clinical symptoms do not vary widely among the
agents, though the onset time of symptoms does vary. While reactions against platinum agents were of type 1
anaphylactic reactions, reactions against taxanes and monoclonal antibodies during the first infusion and in the
following minutes suggest the activation of different mechanisms.
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Introduction

Cancer patients can develop unexpected adverse re-
actions to the administered chemotherapeutic agents,
which differ from the known toxicities of these drugs.
These infusion reactions have been shown to occur
with a wide range of drugs [1]. It is difficult to predict
the reactions that an individual may experience upon
exposure to a drug. Infusion reactions range from
mild to life-threatening [2,3].

Infusion reactions are classified as standard infusion
reactions (SIR) or anaphylactic reactions. Although clin-
ical findings often overlap, the symptoms of SIR typical-
ly include fever, tremor, flushing, dyspnea, itching, and
changes in heart rate and blood pressure. In contrast,
anaphylactic reactions are characterized by urticaria,
sudden nasal congestion, zonesthesia, changed voice
due to laryngeal edema, shortness of breath, wheezing,
hypotension, and loss of consciousness.

The National Cancer Institute (NCI) classifies hy-
persensitivity reactions from grade 1 to grade 5. In
grade 1 reactions, temporary flushing and rash are ob-
served, and fever is <38°C. In grade 2, rash, hives, dys-
pnea, and fever >38°C are also observed. In grade 3 re-
actions, hives that require parenteral intervention and
allergy-related edema and hypotension are observed.
Grade 4 reactions are defined as life-threatening ana-
phylaxis, and grade 5 reactions result in death [4].

The pathogenetic mechanisms of infusion reactions
differ among different agents, and are not well-under-
stood [5]. Most reactions that occur with the use of stan-
dard chemotherapeutic agents include type 1 hypersensi-
tivity reactions [1,6,7]. True type 1 reactions are caused by
the IgE mediated release of histamines, leukotrienes, and
prostoglandins from mast cells in tissue and basophils
in peripheral blood [7,8]. Reactions related to platinum-
based compounds such as carboplatin and oxaliplatin are
considered type I IgE-mediated reactions [9,10].

Metabolites of some chemotherapeutic agents
may cause anaphylactic reactions by directly affecting
mast cells and basophiles without the mediation of
IgE [1]. Taxanes (docetaxel and paclitaxel) in particu-
lar can lead to clinical manifestations similar to type
1 hypersensitivity reactions [9,10].

In this study, we determined the incidence and
characteristics of infusion reactions that developed

during treatments with chemotherapeutic drugs and
monoclonal antibody therapies.

Methods

Among patients who were treated in the outpatient
chemotherapy unit at the Adana Baskent University,
Medical Oncology department between April 2011
and April 2012, those who developed infusion reac-
tions were enrolled in the study. All participants pro-
vided informed consent before enrollment. The study
was approved by the ethics committee at Baskent
University Adana hospital. In the outpatient unit, a
median of 970 patients (range 845-1100) receive che-
motherapy each month. The most common cancer
types in our unit are lung (15.2%), breast (21%), and
colorectal cancer (8.4%).

For patients who developed infusion reactions, the
causal drug, the dose and number of treatments re-
ceived, the onset time of the reaction, the duration of
the reaction, blood pressure, pulse, level of oxygen sat-
uration during the reaction, and other symptoms were
recorded. The severity of reactions was determined in
accordance with NCI toxicity criteria. A reaction was
considered as grade 1-2 (mild-moderate) if the patient
experienced flushing, rash, fever, tremor, dyspnea,
rigor, and mild hypotension. Symptoms such as severe
hypotension, bronchospasm, cardiac dysfunction and
anaphylaxis, requiring therapeutic intervention, were
classified as severe, grade 3-4 reactions.

Before the use of a monoclonal antibody, each
patient was given dexamethasone (16 mg) and pre-
medication with ranitidine (50 mg) and pheniramine
(45.5 mg) i.v. infusion as antihistaminics. Before the
administration of cytotoxic drugs, dexamethasone
(16 mg), raniditine (50 mg), and ondansetron (8 mg)
i.v. were routinely given. Any patient who developed
an infusion reaction was additionally given predniso-
lone (40 mg), pheniramine (45.5 mg) and, in the pres-
ence of shortness of breath and cyanosis, an inhaler
solution of albuterol sulphate. In patients thought to
have grade 1-2 reactions, the treatment drug was re-
sumed at a lower infusion rate after the resolution of
symptoms. In patients with grade 3-4 reactions, use
of the treatment drug was not resumed. Alternative
drug treatments were explored in these patients.
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Results

In this study we monitored the occurrence of acute
infusion reactions in the outpatient chemotherapy
center from April 2011 to April 2012. Of 2213 pa-
tients receiving chemotherapy during the study pe-
riod 138 (6.2%) developed an infusion reaction to
the therapeutic agents administered. There were 94
(68.1%) female and 44 (31.9%) male patients with
age range 32-79 years (median 56). Among the 138
patients, the most common cancer type was breast
(39.2%), followed by lung (17.8%), colorectal (10%),
ovarian (8.5%), and all others (28.5%). Of these re-
actions, 58.6% occurred during infusion of taxanes
(docetaxel and paclitaxel), 23% occurred during the
use of platinum agents (carboplatin, oxaliplatin, cis-
platin), and 18% occurred during infusion of mono-
clonal antibodies (trastuzumab, rituximab).

Table 1 shows the percentages of allergic reactions
developed by each drug.

Table 2 summarizes the number of subjects, the
number of the cycles given, and the number and
grade of reactions for patients during the 12-month
study period.

While 64 of 67 (95.5%) patients who had devel-
oped allergies against docetaxel showed grade 1-2
reactions, 3 (4.5%) patients developed grade 3-4 re-
actions. Most (54 of 67; 80.5%) patients experienced
the reaction during the first cycle, while 13 (19.5 %)
patients experienced the reaction during cycles 2-3.
In all patients, the reactions to docetaxel occurred

within the first 1-5 min of the infusion. Patients who
developed reactions were given prednisolone (40 mg)
and pheniramine (45.5 mg). Therapy had to be dis-
continued in one patient with a grade 3-4 reaction.
In all other patients, symptoms resolved and therapy
was resumed. Of the patients who developed allergy
to docetaxel, 53 (79.1%) did not receive standard pre-
medication with oral prednisolone 12 and 1 hour pri-
or to receiving chemotherapy. In contrast, 14 (20.9%)
patients developed allergic reaction despite the stan-
dard premedication.

Thirty-two patients had an allergic reaction to
platinum agents. None of the 18 patients with carbo-
platin allergy developed the reaction during the first
cycle. Carboplatin reactions that developed during
the third and following cycles were grade 1-2 in 12
patients (66.6%) and grade 3-4 in 6 (33.4%) patients.

Table 1. Distribution and percents of the allergic reactions

by drug
Drugs Allergic reactions
N %
Docetaxel 67 48.5
Paclitaxel 14 10.1
Carboplatin 18 13.0
Oxaliplatin 10 7.2
Cisplatin 4 2.8
Trastuzumab 14 10.1
Rituximab 11 7.9
Total 138 100

Table 2. Percents of reactions along with the total number of cycles given and the number of patients

Drug Number of Number of Number Grade 1-2 Grade 3-4 Percents within
patients who  cycles given of reactions reactions reactions subject
received the N N N %
drug
Docetaxel 242 973 67 64 3 27.6
Paclitaxel 144 532 14 14 - 9.7
Carboplatin 162 814 18 12 6 11.1
Oxaliplatin 62 708 10 7 3 16.1
Cisplatin 183 1360 4 2 2 2.1
Trastuzumab 216 1872 14 13 1 6.4
Rituximab 61 416 11 11 - 18.0
Total 1070 = 138 123 15 =
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In patients with grade 3-4 reactions, carboplatin
therapy was not continued. In patients with grade 1-2
reactions, therapy was continued after resolution of
symptoms. The adverse reaction occurred within the
first 15 min in 6 patients and between 40" and 60"
min in the others.

Of 4 patients who developed cisplatin allergy, 2
experienced grade 1-2 reactions after the 4™ cycle,
and 2 grade 3-4 reactions after the 3™ cycle of che-
motherapy. One patient required intubation due to
serious bronchospasm, hypotension, and respiratory
arrest. Adverse reactions were observed 40 min after
the initiation of therapy in one patient and 60-90 min
after initiation of therapy in the others.

Of 10 patients who developed oxaliplatin aller-
gy, one patient developed a reaction in the 2™ cycle,
while the others developed the reaction during the 4"
through 6™ cycles. The time of onset of the reactions
was 30-45 min after initiation of therapy. Seven pa-
tients developed grade 1-2 reactions and continued
therapy after the resolution of symptoms. However,
the other patients discontinued therapy due to grade
3-4 reaction. Upon development of the same grade
reactions during repeated administrations, therapy
was discontinued.

Rituximab, a monoclonal antibody, led to an infu-
sion reaction in 11 (7.9%) patients. The reaction de-
veloped after the first infusion in 9 patients and after
the second infusion in 2 patients. The time of onset of
the reactions was 40-70 min after the initiation of in-
fusion. Generally, grade 1-2 reactions, characterized
by fever, tremor, nausea, headache, and abdominal
pain were observed. None of the patients experienced
grade 3-4 reactions. Therapy could be continued in
all patients.

In 14 patients who received trastuzumab, infu-
sion-related reactions were recorded. One patient
developed respiratory and cardiac arrest following
symptoms of severe bronchospasm, hives, and hypo-
tension within 30 min of starting the infusion. After
intervention, the patient was intubated and moni-
tored in the intensive care unit. After 24 hours, he was
extubated. Upon improvement of his general status,
he was discharged. The remaining 13 patients devel-
oped grade 1-2 reactions between 30 and 60 min fol-

lowing the first infusion. In 13 patients, therapy could
be continued after resolution of symptoms. No ad-
verse events were seen with repeated infusions.

In total, 15 patients (10.8 %) developed grade 3-4 re-
actions and could not continue therapy. In contrast,
123 patients (89.2 %) showed grade 1-2 reactions and
could continue therapy.

Discussion

In cancer treatment, hypersensitivity reactions may
develop with the use of nearly all types of systemic
agents (cytotoxics and monoclonal antibodies). With
the worldwide increasing incidence of cancer, the use
of these drugs has also increased significantly. In the
literature, the majority of infusion reactions (95%)
have been reported to be of grade 1-2, or mild to
moderate [11]. In our study, the percentage of severe
reactions was 10.8 %. The majority of these reactions
occurred against platinum compounds, while only 3
severe reactions were observed against taxanes.

Taxanes are very commonly used in both metastat-
ic and adjuvant therapy protocols, either as a single-
agents or in combined regimens. Taxanes may cause
both SIR and anaphylactic reactions. Chromophore,
which is present in the formulation of paclitaxel, and
polysorbate 80, which is present in the formulation of
docetaxel, are a major cause of these reactions. Ad-
verse reactions caused by paclitaxel seem to be caused
by complement activation, mast cell/basophil activa-
tion, and classical IgE-mediated anaphylaxis [12].
The pathogenesis of reactions caused by docetaxel has
not been fully characterized [13].

The percentage of reactions that resulted from
docetaxel has been shown to be 5-20%, while the
percentage of severe reactions, despite standard pre-
medication, was 2% [14]. Nearly half (45%) of the al-
lergic reactions seen in our outpatient unit were re-
lated to the use of docetaxel, and the percentage of
reactions to docetaxel was 26%. In our study, nearly
80% of the patients developed this reaction during
the first docetaxel infusion, within the first 1-5 min
of infusion. These rates are consistent with the litera-
ture [14]. Although the reaction to docetaxel is very
commonly observed in clinical practice, it is impor-
tant to note that most patients experienced grade 1-2
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reaction but were able to continue treatment. In our
unit, the percentage of the reaction against paclitaxel
was 10 %, consistent with the range of 8-45% that has
been reported [15].

The incidence of any grade reaction to plati-
num compounds has been reported to be 12-20%
[9,10,16,17]. In our unit, platinum agents (carbopla-
tin, oxaliplatin and cisplatin) produced an overall re-
action rate of 29.3%. The highest rates of grade 3-4
reactions were caused by platinum agents.

The most commonly used platinum agent that
caused reactions was carboplatin. Carboplatin is
most commonly used to treat ovarian and lung can-
cer. A study reported that the incidence of any type
of reaction to carboplatin was 12% [17]. In the same
study, 27% of the patients who received 7 or more
cycles with carboplatin developed reactions, com-
pared to approximately 1% in those who received
less than 7 cycles [17]. Tamiya et al. [18] determined
that the overall incidence of allergic reactions in lung
cancer patients treated with cisplatin or carboplatin
was 1.96%. Furthermore, in this study, a direct rela-
tionship was found between the number of platinum
therapy cycles and the occurrence of hypersensitivity
reactions. In the literature, 50% of patients who de-
veloped an infusion reaction against platinum agents
went on to develop reactions to repeated drug admin-
istrations, despite premedication [20,22-24]. A fatal
case related to the use of cisplatin was reported [25].
Cross-allergy exists between cisplatin and carbopla-
tin, but its incidence is not known [26]. Therefore, if
a platinum compound will be re-used, desensitization
is recommended [27-29].

Due to the increasing use of carboplatin as both a
first- and second-line therapy for ovarian cancer, the
incidence of allergic reactions also increased. Polyzos
et al. reported that the incidence of allergic reactions
in ovarian cancer patients treated with carboplatin
was 16%, mostly after the 4™ course [9]. In this study,
the majority of reactions were mild to moderate and
the rate of severe reactions was 6.1%. No patient with
severe reaction continued treatment [9]. In our study,
the rate of carboplatin allergy was 11.1%, 50% of
which were grade 3-4 reactions that resulted in dis-
continuation of treatment. In a retrospective study, it
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was reported that increasing the duration of carbo-
platin infusion from 30 min to 3 hours decreased the
number and severity of reactions [19].

With the growing use of oxaliplatin in the
FOLFOX and XELOX regimens for the treatment
of colorectal cancer, the incidence of hypersensitiv-
ity reactions has incrementally increased. Although
there are more case reports about oxaliplatin allergy,
a study published in 2006 showed that 15% of 108
patients showed an allergic response. The rate of se-
vere reactions was 2.2% over 5 years. When oxalipla-
tin was readministered to 14 patients who developed
reactions, recurrent development of the allergy was
seen [20]. In a subsequent large-scale study, 308 of
1224 patients (25%) developed oxaliplatin allergy.
Most reactions were observed after the first 5 cycles.
The percentage of grade 1-2 reactions was 23%, while
the percentage of grade 3-4 was 37% [9,16,20,21]. In
our study, 16.1% of the patients showed a reaction to
oxaliplatin. Three patients (30% of the reacting ones)
could not continue therapy due to a grade 3-4 reac-
tion after the 4™ and 5" cycles.

While infusion reactions to monoclonal antibod-
ies are typically seen within the first 30 to 120 min
after initiation of infusion, the majority of reactions
occur during the first and second infusion [11]. Reac-
tions are generally mild-moderate and rarely show a
fatal course. Monoclonal antibodies cause both SIR
and anaphylactic reactions, but anaphylaxis is rarely
seen. With rituximab, more than 50% of the reactions
were seen during the first infusion. These reactions
were proportional to the levels of CD20 cells in the
blood. In our study, the rate of rituximab reactions
was 18.7%. Since the reactions were grade 1-2, no
drug discontinuation was needed.

The incidence of reaction during the first infu-
sion of trastuzumab is 20-40% [30,31], with 0.3% of
the reactions are grade 3-4. The incidence and sever-
ity of adverse reactions to trastuzumab is lower than
that caused by rituximab [32]. In our unit, the rate
of reaction caused by trastuzumab (6.4%) was lower
compared with rituximab (18%), and one patient re-
quired intubation due to a grade 3-4 reaction during
the first infusion of trastuzumab. She was discharged
after being extubated. Other patients with grade 1-2
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reactions could continue to use the drug safely.

The incidence of infusion reactions due to the ad-
ministration of cetuximab varies by geographic re-
gion. While two studies conducted in Europe showed
an incidence of grade 3-4 reactions as 2.5% and 3.5%,
respectively [33,34], the incidence of grade 3-4 reac-
tions increased to 20% in the southeast region of the
USA [35]. No cetuximab allergy was encountered
during our study.

Consequently, although severe reactions are rare,
the incidence of mild to moderate reactions against
taxanes, platinum compounds, and monoclonal an-
tibodies is quite high. Clinical symptoms do not vary
widely among the agents, though the onset time of
symptoms does vary. While reactions against plati-
num agents was accounted for type 1 anaphylactic
reactions, in contrast, reactions against taxanes and
monoclonal antibodies during the first infusion and
in the following minutes suggests the presence of dif-
ferent mechanisms.

It is important to accurately determine the grade
of adverse reactions. While mild-moderate reactions
(grade 1-2) tend to present with fever, skin rash,
flushing, tremor, itching, and dyspnea, severe reac-
tions (grade 3-4) tend to present with serious hives,
bronchospasm, wheezing, zonesthesia, and voice al-
terations. Mild-moderate reactions can be controlled
by temporary discontinuation of treatment and ad-
ministration of symptomatic supportive therapy.

Although the same drug can be continued after
complete resolution of the symptoms, subsequent
administrations should include premedication, de-
crease of the infusion rate, and/or a desensitization
protocol. In severe reactions, the infusion should be
discontinued and supportive therapy should be initi-
ated. In such events, the drug should be changed if
possible, and if it is necessary to continue with the
same drug, a desensitization program should be ap-
plied.
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Evaluation of the role of radiotherapy in the management
of dermatofibrosarcoma protuberans
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Summary

Purpose: The aim of this study was to evaluate the role of radiotherapy (RT) in the management of
dermatofibrosarcoma protuberans (DFSP).

Methods: Twenty-eight patients treated with RT for DFSP between 1974 and 2012 at Gulhane Military Medi-
cal Academy (GMMA) Radiation Oncology Department were retrospectively evaluated. Twenty-five out
of 28 patients (89%) received postoperative RT and 3 received definitive RT alone. In the 25 patients receiving
postoperative RT, the type of surgical excision was limited excision in 5 patients and wide excision in the re-
maining 20. Median RT dose was 63.21+3.7 Gy (range 50-70).

Results: At a median follow-up of 5 years, 5-year overall survival (OS) for the whole patient group was 93%. No
relationship was determined between the total delivered RT dose and OS. The 5-year OS of the 10 female patients
was 90% whereas it was 94% for the 18 male patients (p>0.05). Five-year disease-free survival (DES) for the pa-
tients undergoing wide excision with RT vs. those undergoing limited excision with RT was significantly superior
(p <0.05) in patients treated with wide excision and RT.

Conclusion: RT is an effective treatment option for DFSP patients with positive postoperative margins, recur-
rent disease and selected inoperable cases.

Key words: dermatofibrosarcoma protuberans, limited excision, radiotherapy, wide excision
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Introduction

DESP is a soft tissue neoplasm with a very limited
metastatic potential, however, it has a high propen-
sity for local invasion and recurrence.

This monoclonal dermal fibroblast-originated sar-
coma, mostly arising within the dermis, has an in-
cidence of 0.8 cases per million people per year [1].
Lesions are mostly low-grade with indolent growth,
rarely metastasizing through lymphatic or hema-
togeneous routes but frequently recurring locally
[1,2]. Lesions with high-grade fibrosarcoma compo-
nents tend to behave more aggressively [3,4]. Diagno-
sis is often delayed until the lesions reach a large size.
Trunk, head and neck, and proximal extremities com-
prise the most common locations for DFSP, present-
ing with red or pink dermal painless plaques. DFSP
occurs more commonly in men, typically manifesting
in the fourth decade of life. Horizontal dermal persist-
ing growth pattern is typical prior to deep extention
and fixation to the subcutaneous tissue with nodular
growth. Core needle or incisional biopsy along with
magnetic resonance imaging (MRI) to assess inva-
sion depth are important steps of the work-up. DFSP
is staged according to the guidelines of American
Musculoskeletal Tumor Society as IA or IB, low-grade
IA not extending beyond the subcutaneal compart-
ment and low-grade IB involving fascia or muscle [4].
Surgery with clear margins constitutes the mainstay
of treatment for DFSP. RT may be used either before
or after surgery with regard to certain characteristics.
Patients with large or unresectable tumors often
receive preoperative RT, whereas postoperative RT is
usually reserved for close or positive margins after sur-
gery since local recurrence is very common in this
setting. Late recurrences may occur within the post-
operative period, thus close follow-up of at least 5 years
is recommended. Microscopically, spindle-shaped fi-
broblasts surrounded by rich fibrous stroma lacking
mitotic figures are the prominent histopathological
teatures of DFSP (Figure 1). DFSP commonly arises in
hairy skin, face and neck, however it may also be seen
in different localizations throughout the body. Insidi-
ous tumor growth may preclude prompt detection and
diagnosis of DFSP. CD34 (Figure 2) and apolipopro-
tein-D are highly expressed in DFSP with ambiguous
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prognostic significance [5]. Differential diagnosis of
DFSP includes epidermal inclusion cyst, keloid, hy-
pertrophic scar, malignant melanoma and metastatic
carcinoma [6]. The incidence of DFSP is increasing
in women and decreasing in men albeit with male
predominance. Typical disease presentation is at the
fourth decade. Although histologically low-grade and
borderline, DFSP has a high propensity for local recur-
rence after simple excision. Fibrosarcomatous changes
and multiple recurrences may be seen throughout the
life span of DFSP patients. To minimize the risk of lo-
cal and distant failure, optimal tumor control should
be achieved with rigorous treatment notwithstanding
cosmetic considerations. In the management of DESP,
excellent outcomes may be achieved with a multidisci-
plinary treatment approach [7]. Surgery is a sine-qua-
non for cure, and resection with wide clear surgical
margins provide high local control rates of over 90%.
Mohs micrographic surgery, an emerging surgical
technique, provides superior local control rates com-
pared to wide local excision [8,9]. However, complete
surgical removal of the tumor may not be achieved in
some circumstances and development of local recur-
rence remains a major problem in the setting of posi-
tive or close surgical margins. Definitive RT is a viable
therapeutic option in the management of patients
with unresectable tumors or in the presence of posi-
tive surgical margins [10]. Distant metastasis develops
in 5% of DFSP patients despite surgery. Imatinib, a
molecular-targeted agent, is currently used as another
therapeutic option in the management of patients with
unresectable, metastatic DESP [11]. In this study, we
evaluated the role of RT in the management of DFSP,
making also a literature review.

Methods

Twenty-eight patients with DFSP, treated at GMMA,
Department of Radiation Oncology, between 1974
and 2012 were studied. Parameters including age,
gender, surgical method, RT dose, DFS, tumor local-
ization and lesion size were assessed. Twenty-five out
of 28 patients (89%) received postoperative RT and 3
patients received definitive RT alone. The 3 patients
treated with definitive RT were not amenable to sur-
gery due to critical tumor localization and comor-
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Table 1. Patient, disease and radiotherapy characteristics

Patient Age (years) Gender Location Stage RT dose (Gy) Follow-up
number (months)
M/F
1 88 M H/N IA 60 120
2 43 F T IA 60 60
3 30 F E. IB 66 60
4 21 M T IB 66 120
5 28 M E IB 60 60
6 30 M E IA 70 120
7 29 M g} IA 60 120
8 22 F T IA 60 60
9 23 M E IB 60 60
10 20 F E IA 66 24
11 26 M E IB 60 24
12 35 M E IB 60 60
13 23 M E IA 60 60
14 36 M H/N IB 60 120
15 20 F T IB 66 60
16 25 F E IA 60 60
17 26 M E IB 66 24
18 21 M T IA 60 24
19 38 M H/N IA 70 60
20 24 F E IA 66 120
21 27 F E IA 60 60
22 29 M E 1A 66 120
23 22 M E IA 60 120
24 21 M T 1A 70 60
25 24 M H/N IA 60 120
26 27 M E IA 66 120
27 31 F E IA 66 120
28 23 F E IA 66 120

M: male, F: female, H/N: head/neck, E: extremity, T: trunk

bidities. Eleven patients in the postoperative RT group
were delivered RT because of recurrent disease after
surgery and the other 14 patients were irradiated ow-
ing to postoperative surgical margin positivity. In the
postoperative group of 25 patients, the types of surgical
excision were limited excision in 5 patients and wide
excision in 20 patients. Three patients treated with de-
finitive RT were diagnosed by incisional biopsy only.

Radiotherapy

Median RT dose was 63.21+3.7 Gy (range 50-70)
in 25-35 fractions. RT was delivered using a Linear
Accelerator (LINAC) (Elekta Synergy, UK) or Co-

60 Teletherapy Device at GMMA Radiation Oncol-
ogy Department. Co-60 was used between 1974 and
1996, and from 1996 till 2012 LINAC-based thera-
pies were introduced. Scar tissue was marked with
flexible wire during RT simulation. Intravenous con-
trast was used in the simulation process to improve
tumor localization. The planning computed tomog-
raphy (CT) images with 2.5 mm slice spacing were
acquired using CT-simulator (GE Lightspeed RT, GE
Healthcare, Chalfont St. Giles, UK) and were sent to
Sim MD simulation and localization software (Ad-
vantage SimMD, GE, UK) for contouring treatment
volumes and organs-at-risk. Planning Target Volume
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Figure 1. Tumor infiltrating the deeper dermis and subcu-
taneous adipose tissue. Characteristic honeycomb pat-
tern with neoplastic cell infiltration between adipocytes
in adipose tissue (H&E, x40).

Figure 2. Cytoplasmic and membranous diffuse CD34
positivity (immunohistochemistry, x40).

Figure 3a. Preoperative CT of a DFSP patient. Arrow
shows the subcutaneous tumor.
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(PTV) was generated by adding 2-3 cm mediolateral
and 5-8 cm craniocaudal margins to the Clinical Tar-
get Volume (CTV). Two cm normal tissue was spared
for lymphatic drainage mediolaterally. After treatment
planning, RT was delivered under image guidance for
set-up verification. Preoperative and posttreatment
CT of a patient is shown in Figure 3a and 3b.

Statistics

The Statistical Package for Social Sciences, version 16.0
(SPSS Inc., Chicago, IL) software was used for statistical
analyses. Student’s-t test was used to assess the relation-
ship between RT dose and survival whereas Fischer’s ex-
act test was used to determine the relationship between
gender and survival. Five-year DES of the patients re-
ceiving RT after wide excision or limited excision were
comparatively evaluated; 5-year OS survival was also
determined. The level of significance was set at p < 0.05.

Results

Age, gender, surgical method, RT dose, tumor localiza-
tion and lesion size were evaluated statistically. Patient
characteristics are shown in Table 1. Median age was
26 years (range 20-88). Eighteen out of 28 DFSP pa-
tients (64.3%) were male and 10 (35.7%) female. The
DESP localization was 64% in the extremities, 22% in
the trunk and 14% in the head and neck region. Eighty
percent of the surgically treated patients (N=20) had

Figure 3b. Posttreatment CT of the DFSP patient in Figure
3a.
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excisional biopsy and 20% (N=5) had limited excision.
Diagnostic incisional biopsy was performed in 3 pa-
tients receiving definitive RT. These 3 patients treated
with definitive RT were not amenable to surgery due
to tumor localization in close proximity to nerves and
vessels or had severe comorbidities precluding surgi-
cal resection. The median lesion size according to the
examination of the postsurgery or biopsy pathological
material was 5.2 cm (range 2.1-8.4). The median RT
dose delivered was 63.21+3.7 Gy (range 50-70). The
RT doses varied according to postoperative or defini-
tive treatment intent along with improvements in the
planning systems in years. All patients were followed
up for a median of 80.57 months (range 24-120). The
5-year OS of the whole study group was 93%. Local re-
currence occurred in 3 of the 5 locally excised patients
with limited surgery and 2 patients with recurrence
died of pulmonary metastases. Student’s-t test was
used to assess the relationship between RT dose and
OS, revealing no statistically significant effect of RT
dose on OS (p>0.05). Fischer’s exact test was used to
determine the relationship between gender and surviv-
al and showed statistical significance in favor of wom-
en compared to men (p<0.05). Five-year RFS of the
20 patients receiving RT after wide excision was 89.6%
and 5-year RFS of the 5 patients who were treated with
adjuvant RT after limited excision was 74%, reveal-
ing statistically significant difference between limited
excision+RT vs. wide excision+RT groups (p<0.05).

Discussion

DEFSP is a highly recurring but rarely metastasizing
cutaneous low-grade malignancy. DFSP is genetical-
ly related with Col1A1 gene in chromosome 17 and
PDGEFB (platelet derived growth factor B) in chromo-
some 22 [12]. Surgery is the cornerstone of treatment
and definitive surgery may be performed as wide ex-
cision or as Mohs micrographic surgery [13,14]. In
our study, 25 out of 28 patients underwent definitive
surgery, however, Mohs micrographic surgery was
not used in any patient. Systemic chemotherapeutic
agents were used for many years in high-grade DFSP
with limited success, whereas molecular-targeted
therapy agents are expected to introduce encourag-
ing results as the molecular biology of the disease be-

comes more clearly understood. During follow-up,
2 out of 28 patients had local recurrences and under-
went repeated limited excisions. These 2 patients died
of distant failure and none of them received imatinib.
In case of complete resection but with close surgical
margins, some authors favor no adjuvant RT, consid-
ering the chance of reexcision in a future recurrence,
surgical margin positivity, large tumor size along with
unresectable tumor sites requiring postoperative RT
with minimal morbidity. However, optimal tumor
control is required to minimize the risk of local and
distant failure, and incorporating RT to the manage-
ment of these patients with close surgical margins
may improve treatment outcomes. Clearly, recent
technological advances have substantially improved
the toxicity profile of radiation delivery, thus making
RT a viable therapeutic option. Dose-response rela-
tionship is not clear for postoperative RT and doses of
50-55 Gy are used for either subclinical or gross dis-
ease. Achieving tumor response may take 6 months,
but it may also take longer, about 1-2 years in the
course of follow-up [15]. DFSP is a rare soft tissue tu-
mor. It is locally aggressive and has a high propensity
for recurrence after excision. In a study by Marks et
al. with 10 patients, 3 DFSP patients received defini-
tive RT of 66.7-75 Gy and 7 of them received adjuvant
RT at a dose of 60-67 Gy to eradicate microscopic re-
sidual disease [16].

The definitive and postoperative RT doses we used
in our study are consistent with the literature. In a study
by Dagan et al., 10 DFSP patients were delivered post-
operative RT and 9 of them had a significantly long DFS
after the completion of therapy. One patient out of 10
had recurred early and died of the disease. No acute or
late complications were noted [17]. In another study
by Mendenhall et al. , local control rate was over 85%
with postoperative RT in cases with surgical margin
positivity or close surgical margins. The experience in
usage of RT was evaluated in unresectable macroscopic
DFSP patients [4]. DFSP is a moderately radiorespon-
sive tumor. Ballo et al. recommended adjuvant RT doses
of 50-60 Gy in case of postoperative surgical margin
positivity [2]. Ni et al. reported 28 DESP patients in the
head and neck region; local recurrence significantly de-
creased with wide excision and adjuvant RT essential in
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the setting of close surgical margins and surgical margin
positivity recommending immediate reconstruction for
large defects [18]. Recently, imatinib, a tyrosine kinase
inhibitor, is used as an effective treatment option [19].

RT can be used alone or after surgery in cases with
positive surgical margins and can increase local control
and DFS rates. Multidisciplinary approach may increase
local control rates in the management of DFSP [20,21].
Studies on the role of RT in the treatment of DFSP are
limited and this study is upholding the use of adjuvant
and definitive RT in the management of DFSP where
surgery is a sine-qua-non for cure. In conclusion, DFSP
is a rare disease benefiting from the combination of con-
servative surgery with adjuvant RT, resulting in high
local control rates. This retrospective study with a lim-
ited number of patients suggests that RT is an effective
treatment modality in DFSP management that can be
used after surgery in cases with positive surgical mar-
gins, postoperative recurrences and as the sole definitive
therapy for patients with unresectable disease.
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Administration of contrast media just before cisplatin-based
chemotherapy increases cisplatin-induced nephrotoxicity
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Summary

Purpose: There is a clinical need to predict the probability of cisplatin-induced nephrotoxicity (CIN) in order
to make decisions about patient management and relevant preventive measures. The purpose of this study was
to develop a risk prediction methodology of CIN.

Methods: 197 consecutive cancer patients, whose serum creatinine was measured at least 48 h before every cycle
of cisplatin-based chemotherapy, were included in the study. Demographic and clinical data were collected from
the patient medical records. Renal function was evaluated at least 48 h before treatment (day 0) of each cycle,
based on the Modification of Diet in Renal Disease (MDRD) formula. CIN was defined as a decrease of > 25% in
glomerular filtration rate (GFR) compared to baseline GFR values.

Results: The mean age of the study population was 54.5+9.6 years. Fifty-eight patients (29.4%) whose GFR had
decreased by at least 25% compared to baseline values formed the CIN group, and the remaining 139 patients
formed the non-CIN group. No significant differences were noted between the CIN and non-CIN groups in
terms of age, gender, body mass index and smoking history. Metastatic disease was similar in both groups
(p=0.86). History of hypertension (p=0.81), diabetes mellitus (p=0.72), and cardiovascular disease (p=0.58)
were similar in the two groups. Chemotherapeutic agents used concurrently with cisplatin were similar in both
groups. Significantly more radiologic examinations using contrast media were performed in the CIN group
compared with the non-CIN group (p=0.01). In patients exposed to contrast media within a week before cis-
platin administration, the risk of CIN was 2.56-fold higher (95% CI 1.28-5.11) than in patients without such
exposure (p=0.009).

Conclusion: In patients with exposure to contrast media within a week before cisplatin administration, the risk
of CIN was significantly higher than in patients without such an exposure. No additional risk factors for CIN
were found in this retrospective observational study.
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Introduction

Cisplatin is a potent and an effective chemotherapeu-
tic agent used to treat various types of cancers includ-
ing sarcomas, some carcinomas (e.g. small cell lung
cancer, ovarian cancer), lymphomas, and germ cell
tumors [1]. The most important dose-limiting adverse
effect of cisplatin is renal tubular dysfunction mani-
fested as a decline in the GFR and a cumulative im-
pairment in renal function [2]. Nephrotoxicity with
cisplatin-based chemotherapy regimens had been
observed in more than 50% of the cases in some of
the early trials prior to the use of intensive hydration
regimens [2]. Despite aggressive hydration, which is
routinely applied in the clinic, renal dysfunction still
continues to occur [3]. Therefore, several attempts
have been made to reduce nephrotoxicity, either by
hydration and forced diuresis (administration of ag-
gressive hydration, mannitol, furosemide) or by an
alternate method of administration of cisplatin. Risk
factors for cisplatin nephrotoxicity include high peak
plasma free platinum concentrations, previous expo-
sure to cisplatin, preexisting kidney damage, and the
concomitant use of other nephrotoxic agents [4,5]. In
an analysis of 400 patients investigating risk factors
of nephrotoxicity De Jongh et al. reported that older
age, smoking, female gender, hypoalbuminemia, and
paclitaxel co-administration are potentially associ-
ated with CIN [6,7].

The incidence and severity of renal toxicity in-
creases with repeated usage of cisplatin-based chemo-
therapy and CIN can consequently become irrevers-
ible. As a result, cisplatin discontinuation is generally
indicated in those patients who show evidence of pro-
gressive renal impairment. There is a clinical need to
predict the probability of CIN in order to make deci-
sions about patients’ management and take preven-
tive measures. The purpose of the present study was
to develop a risk prediction methodology of CIN due
to lack of clear results from previous studies.

Methods

One hundred and ninety-seven consecutive cancer
patients treated with cisplatin-based combination
chemotherapy in the Department of Medical Oncol-
ogy of the Ankara Numune Training and Research
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Hospital between January 2007 and December 2010
were included in this study. These patients had se-
rum creatinine measured at least 48 h before each
cycle of cisplatin-based chemotherapy. Demographic
and clinical data including age, performance status,
tumor characteristics and co-morbid diseases were
collected from medical records. Patient performance
status (PS) was evaluated by using the Eastern Co-
operative Oncology Group (ECOG) scale. Toxicity
evaluation was conducted according to the National
Cancer Institute Common Terminology Criteria for
Adverse Events, version 3.0. Cisplatin was admin-
istered once every 3 weeks at doses of 75-80 mg/m*
at a 20-40 mg/m*/h infusion rate. Cisplatin was ad-
ministered concurrently with either vinorelbine, pa-
clitaxel, etoposide or gemcitabine. In patients with
contrast-enhanced examinations omnipaque 100 ml
(osmolarity 0.64 OSM/kg H,O at 37°C), a non ionic
low-osmolarity contrast medium was used. Renal
function was evaluated at least 48 h before treatment
(day 0) of each cycle; GFR was calculated based on
the MDRD formula which estimates 4 variables: se-
rum creatinine, age, race and gender: 186 x (serum
creatinine [mg/L*"**] x (age [years])***x (0.742 if
female) x (1.210 if of African descent). CIN was de-
fined as a decrease of at least 25% in GFR compared
to baseline GFR values. Patients with baseline GFR <
60 ml/min were excluded from the study.

Hydration protocol of cisplatin-based chemotherapy

Intravenous infusion of 500 ml saline in 60 min
was followed by infusion of gemcitabine, paclitaxel,
vinorelbine or etoposide in another 500 ml of saline.
Then, cisplatin infusion with 1000 ml saline was given
in 4 h, followed by another 500 ml saline (at least 2500
ml saline in total). Intravenous magnesium sulfate 3
g were administered as standard treatment to every
patient. All patients were administered antiemetics.

Statistics

Statistical analyses were performed by using SPSS for
Windows version 18.0 (SPSS, Chicago, IL). Patients
were divided into two groups according to whether
they developed nephrotoxicity. Baseline characteris-
tics of patients who developed CIN were compared
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Table 1. Baseline characteristics by cisplatin nephrotoxicity
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Cisplatin nephrotoxicity

Characteristics Yes No p-value
N (%) N (%)

Total 58 (100) 139 (100)

Age (years)
<50 18 (31.0) 44 (31.6) 0.87
=50 40 (69.0) 95 (68.4)

Sex
Female 8 (16.0) 19 (13.6) 0.57
Male 50 (84.0) 120 (86.4)

Body mass index (kg/m?)
<30 24 (41.3) 54 (38.8) 0.47
=30 34 (58.7) 85 (62.2)

Smoking
No 11 (19.0) 25 (17.9) 0.88
Yes 39 (67.2) 91 (65.5)

Ex-smoker 8 (13.8) 23 (16.6)

ECOG PS
0 3(5.1) 11 (7.9) 0.52
1 39 (67.2) 99 (71.2)
=2 16 (27.7) 29 (20.9)

History of NSAID usage
No 40 (69.0) 99 (71.2) 0.23
Yes 18 (31.0) 40 (28.8)

History of bisphosphonate usage
No 56 (96.6) 135 (97.1) 0.83
Yes 2 (3.4) 4(2.9)

Hypertension
No 52 (89.7) 121 (87.0) 0.81
Yes 6(10.3) 18 (13.0)

Diabetes mellitus
No 53 (91.4) 123 (88.5) 0.72
Yes 5(8.6) 16 (11.5)

Congestive heart failure
No 56 (96.6) 136 (97.9) 0.58
Yes 2 (3.4) 3(2.1)

Type of cancer
Lung 40 (69.0) 98 (70.5) 0.35
Pancreas 16 (27.7) 38 (27.4)
Stomach 2 (3.4) 3(2.1)

Metastasis at presentation
No 15 (25.9) 39 (28.1) 0.86
Yes 43 (74.1) 100 (71.9)

Cisplatin combination with
Gemcitabine 28 (48.3) 68 (48.9)
Navelbine 6 (10.3) 10 (7.2) 00s
Taxanes 5(8.6) 13 (9.4) '
Etoposide 19 (32.8) 48 (34.5)

Anemia
No 44 (75.9) 110 (79.2) 0.46
Yes 14 (24.1) 29 (20.8)

Hypokalemia (serum K < 3.5 mEq/L)
No 3(5.2) 5(3.6) 0.55
Yes 55(94.8) 134 (96.4)

Hypoalbuminemia ( serum albumin < 3.5 g/dl)
No 8(13.8) 22 (15.8) 0.11
Yes 50 (86.2) 117 (84.2)

History of administration of contrast media
No 15 (25.9) 61 (43.8) 0.01
Yes 43 (74.1) 78 (56.2)
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Table 2. Baseline characteristics according to contrast exposure
Characteristics Contrast exposure
Yes No p-value
N (%) N (%)
Total 121 (100) 76 (100)
Sex
Female 18 (14.9) 9(11.8) 0.35
Male 103 (85.1) 67 (88.6)
History of NSAID usage
No 86 (71.1) 53 (69.7) 0.11
Yes 35(28.9) 23 (30.3)
History of bisphosphonate usage
No 118 (97.5) 73 (96.1) 0.42
Yes 3(2.5) 3(3.9)
Hypertension
No 106 (87.6) 67 (88.2) 0.54
Yes 15 (12.4) 9 (11.8)
Diabetes mellitus
No 107 (88.4) 68 (89.5) 0.50
Yes 14 (11.6) 8(10.5)
Congestive heart failure
No 120 (99.2) 73 (96.1) 0.16
Yes 1(0.8) 3(3.9)
Type of cancer
Lung 80 (66.1) 50 (65.8) 0.24
Pancreas 38 (31.4) 24 (31.5)
Stomach 3 (2.5) 2 (2.6)
Metastasis at presentation
No 83 (68.6) 50 (65.8) 0.17
Yes 38 (31.4) 26 (34.2)
Chemotherapy combination with
Gemcitabine 58 (47.9) 35 (46.1) 0.21
Navelbine 11 (9.1) 5 (6.5)
Taxanes 10 (8.3) 11 (14.5)
Etoposide 42 (34.7) 25 (32.9)

with non-CIN group with x* test (for categorical
variables) or two-sample T-test (for continuous vari-
ables). Logistic regression analysis was used in order
to test baseline parameters for their prognostic value
regarding toxicity. Log-rank test was used to examine
the statistical significance of the differences observed
between the groups. Two-sided p-values of <0.05
were considered statistically significant.

Results

The mean age of 197 patients was 54.5+9.6 years. Fif-
ty-eight patients (29.4%) whose GFR decreased by at
least 25% compared to baseline GFR were included
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in the CIN group, and the remaining 139 patients
were included in the non-CIN group. Cisplatin-based
chemotherapy was used mostly in patients with non-
small cell lung cancer (N=98), pancreatic cancer
(N=54) and small cell lung cancer (N=40) in this
study population. Distribution of the disease types
did not differ significantly between the CIN and non-
CIN groups. Baseline demographic and clinical char-
acteristics are listed in Table 1. There was no difference
in terms of age, gender, body mass index and smok-
ing history between the two groups. Baseline mean
serum creatinine levels were 0.84+0.2 and 0.88+0.2 in
the CIN and non-CIN groups, respectively (p=0.12).
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The baseline GFR values as calculated by the MDRD
formula were 98426 ml/min in the CIN group and
94+24 ml/min in the non-CIN group (p=0.22). The
mean serum albumin levels were 4.0+0.6 g/dl in the
CIN group and 4.1+0.7 g/dl in the non-CIN group
(p=0.11). The mean serum uric acid and potassium
levels were similar between the two groups.
Metastatic rate was similar in both groups at the
the time of diagnosis (p=0.86). Also, history of hy-
pertension (p=0.81), diabetes mellitus (p=0.72), and
cardiovascular disease (p=0.58) were similar in the
two groups. Chemotherapeutic agents used concur-
rently with the cisplatin chemotherapy were similar
in the CIN and non-CIN groups (Table 1). Median
cisplatin cycles were 4 (range 1-12) in both groups.
Mean total cisplatin dose was 325+143 mg/m?* and
362+180 mg/m* in CIN and non-CIN groups, re-
spectively (p=0.30). For response evaluation 121
patients (61.4%) had chest and abdominal CT scan.
The mean age of the patients with contrast exposure
was 54.510.9 years, whereas it was 54.4+1.0 years in
the non-contrast exposure patients (p=0.91). The
pre-contrast exposure GFR value was 101+2.6 ml/
min, whereas the post-contrast exposure GFR was
86.5+3.2 ml/min (p=0.01). Radiologic examinations
with contrast media were performed more frequent-
ly in the CIN group as compared to the non-CIN
group (p=0.01). In patients exposed to contrast me-
dia within a week before cisplatin administration, the
risk of CIN was 2.56 (95% CI 1.28-5.11) fold higher
than in patients without exposure to contrast media
(p=0.009) (Figure 1). CIN was seen in 45.6% of the
patients exposed to contrast media within a week
before cisplatin administration and in 19.4% of the
patients not exposed to contrast media (p=0.01). Two
patients in the CIN group required hemodialysis and
both these patients were exposed to contrast media
within a week before the administration of cisplatin.

Discussion

In the present study, nephrotoxicity developed in
29.4% of the 197 patients treated with cisplatin-based
chemotherapy. In both groups, a median of 4 cycles
of cisplatin-based chemotherapy was given every 3
weeks with a median cisplatin dose of 320 mg/m?.

45

30 29,7

25 45

20

Cisplatin induced nephrotoxicity

Total CIN No 0-7 days 8-28 days
CIN (%) 29.7 20 45.7 24.7

Contrast exposure

Figure 1. Rate of cisplatin-induced nephrotoxicity (CIN)
according to contrast exposure (p value is 0.01 between no
contrast exposure and contrast exposure between 0-7 days; p

value is 0.02 between contrast exposure 0-7 days and 8-28 days).

Chemotherapeutic agents administered concurrently
with cisplatin were similar in the CIN and non-CIN
groups. Previously described potential risk factors for
CIN such as hypoalbuminemia, hypokalemia, smok-
ing history, gender, and older age, were also investi-
gated in this study, but no relationship with nephro-
toxicity was found with any of the aforementioned
parameters. This retrospective observational study
showed that exposure to contrast media within a
week before administration of cisplatin increased the
risk of CIN by 2.56 fold. To our knowledge, this study
is the first to show the relationship between CIN and
cisplatin-based chemotherapy.

Cisplatin nephrotoxicity generally manifests as a
reduction in GFR due to renal tubular dysfunction
and the risk of nephrotoxicity increases with repeated
cycles of chemotherapy [8]. Several mechanisms are
responsible for renal dysfunction following cisplatin
administration. These mechanisms are tubular epi-
thelial cell toxicity, vasoconstriction in the renal mi-
crovasculature and pro-inflammatory effects of cispl-
atin [9]. More than 50% of the drug is excreted in the
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urine in the first 24 h following cisplatin administra-
tion and the concentration of platinum achieved in
the renal cortex is several fold greater than in plasma
and other organs [9]. Because of its low molecular
weight, cisplatin is freely filtered in the glomerulus
[10]. Cisplatin primarily injures the S3 segment of
the proximal tubule, causing a decrease in the GFR
[11]. Cisplatin can also cause vasoconstriction in the
renal microvasculature, thus leading to decreased re-
nal blood flow [12]. Contrast media can precipitate
CIN. Renal vasoconstriction is a common finding of
contrast nephropathy which is mediated by contrast-
induced release of endothelin and adenosine and by
the high osmolality of the contrast agent [13,14]. Be-
sides, contrast media can cause tubular injury as a re-
sult of direct cytotoxic effects or in association with
the generation of oxygen free radicals [15]. Because
both cisplatin and contrast media can cause nephro-
toxicity by same mechanisms, it is not surprising that
CIN develops more frequently in patients exposed to
contrast media as seen in our study. Raschilas et al.
[16] reported severe acute renal failure after admin-
istration of contrast media in a patient treated with
cisplatin. Oymak and colleagues [17] also reported
the induction of an irreversible acute renal failure fol-
lowing intraperitoneal cisplatin chemotherapy and
contrast media injection in a woman treated for ovar-
ian cancer.

Despite aggressive hydration with saline, which is
routinely applied in the clinic like in our study, neph-
rotoxicity still occurs. Therefore, several preventive
attempts should be done to reduce CIN. Mannitol is
frequently used to induce diuresis; however there is
no convincing data that mannitol and other diuretics
may attenuate cisplatin nephrotoxicity [18]. N-acet-
ylcysteine, a thiol derivative, may have some role in
preventing cisplatin nephrotoxicity in high risk pa-
tients, but there are contradictory results in the pre-
vention of contrast nephropathy [19,20]. Benoehr et
al. [21] reported that theophylline may prevent CIN
in a small clinical trial.

Due to the high incidence of CIN with the cur-
rently used platinum compounds, new less nephro-
toxic platin formulations have been investigated. Jehn
et al. [22] reported that liposomal formulation of cis-
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platin (lipoplatin) reduces renal toxicity compared to
conventional cisplatin. In another study, no nephro-
toxicity was observed in the second-line therapy for
small cell lung cancer with a platin derivative picopla-
tin [23]. Until less nephrotoxic compounds of platin
derivatives are widely available, it seems suitable to
avoid concomitant nephrotoxic agents and volume
depletion during conventional cisplatin treatment.

Due to the lack of large, significant studies, optimal
therapy to prevent CIN remains unclear. Radiologic
procedures, mostly with contrast media, are widely
used to evaluate the response to chemotherapy. In
conclusion, we suggest that radiographic procedures
with intravenous contrast material should be delayed
for at least 1 week in patients receiving chemotherapy
with cisplatin.
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Summary

Purpose: Oncology boards should constitute a routine in all hospitals that are dealing with the care of cancer
patients. Unfortunately the procedure which should be followed to deal with this health problem has some
deficiencies.

Methods: A literature review has recently been attempted, searching Internet databases by using key words such
as oncologic board, medical legislation and medical ethics.

Results: Current mentality suggests that hiding the truth from the patient is wrong and unethical. However, in
the Greek society, this is not the case as it seems not right to adopt foreign practices, i.e. to disclose directly to
the patient all information relevant to his health status, the intended therapy and possible outcome. Instead,
ambiguous information pass onto relatives who in turn bear the burden of informing the patient.
Conclusions: The best solution would be the integration of the positive elements of the patient’s awareness and
the beneficial effects of the involvement of the Greek family in the general care of the cancer patient.
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Introduction

In Greece, malignancies constitute the second cause
of mortality (23%) and the third of morbidity (9.4%)
with apparently increasing trends. During their treat-
ment, patients suffering from cancer seem to have a
series of ethic and practical dilemmas, intermingled
with the way the delivery of health resources is prac-
ticed. The function of an oncologic board is imposed
for the above mentioned reasons before the applica-
tion of any kind of treatment. The oncologic board
must be composed by surgeons, medical oncologists,
radiation oncologists and pathologists.

Methods, Results and Discussion

A literature review has recently been carried out. In-
ternet databases were searched using key words such
as oncologic board, medical legislation and medical
ethics.

In Greece the institutional framework of an onco-
logic board is defined by the regulations of Medical
Deontology 25/1955(A171), articles 27, 28, 29 and 30
(when and where it is convoked, its powers etc), the
Declaration of Amsterdam (briefing, patients’ rights),
the law 3209 ( 24 -12-2003, page 5206, paragraph 2,
over the formation and operation of the oncologic
board of the Hospital) [1], and the Medical Code
of Deontology /2005( briefing and patients accep-
tance). Briefing is not a simple procedure, especially
for those who suffer from cancer and constitute a so-
cial stigma. Moreover, the convocation of the board
is not accompanied by a written binding deduction.

It is underlined that most of the time participants
of an oncologic board discuss about patients without
having seen them, while they have to take funda-
mental decisions about their health. It is thus under-
standable that quite often therapy has to be changed
according to new data. That is to say that social fac-
tors and demographic data of each patient have to be
taken into consideration.

It is clear that the physician is not legally obliged
to heal the patient but to do his best to provide his
services assiduously according to the scientific prog-
ress made up to that date.

Human life is protected by the Law in any form
and under any circumstances. A fatal disease neither

negates nor restricts the staff’s obligation to give the
patient the proper care.

Generally speaking, physicians and nurses have
an increased obligation to take care of patients and
this is due not only to the possible danger which
threats human life and health but also to the relation
based on the confidence between the patient and the
doctor.

Consequently, doctors have to do their job ac-
cording to the regulations and their knowledge of
the technological advances in medicine (lege artis),
otherwise compensation rights may be asked by the
patients if health damage is proved or if doctors or
health staff have not fulfilled their duties [2].

Furthermore, it is crucial to point out that patient’
rights regarding legal matters and the relationship be-
tween physicians and patients are described in Law
texts or in Declarations such as the one of Lisbon
(Table 1).

According to the present legislation, life is the
milestone of our civilization and therefore it is worth
protecting it under any circumstances, even if the pa-
tient or his relatives think otherwise. According to the
article 299 of the Penal Code, whoever takes human
life is charged with homicide and he is sentenced to
life imprisonment or he is put in jail for 5 to 20 years.

The first contemporary Greek Medical Deontol-
ogy Code (Greek Government Gazette 171-A-16-7-
55) [3] refers to the patients’ rights in its articles 8

Table 1. Patients’ human rights (Declaration of Lisbon)
The patient has the right to choose his physician freely.

The patient has the right to be cared for by a physician
who is free to make clinical and ethical judgments
without any outside interference.

The patient has the right to accept or to refuse treatment
after receiving adequate information.

The patient has the right to expect that his physician
will respect the confidential nature of all his medical
and personal details.

The patient has the right to die in dignity.

The patient has the right to receive or to decline

spiritual and moral comfort including the help of a
minister of an appropriate religion.
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and 9. The Penal Code points out that omissions or
negligence during daily medical practice are consid-
ered to be ‘punishable’ (articles 300, 301 and 302) [4].

Social instructions are based on this spirit in the
Law 2071-92, articles 47, 61, and 62, as far as the pa-
tients’ rights in hospitals are concerned.

The Law 2519-1997, Greek Government Gazette
165, about Regulations in the National Health System
emphasizes in his first article the civilians’ rights to
benefit from health services. The legislator also rec-
ommends the creation of a special committee with
specific responsibilities for the protection of patients.
A committee will also be set to facilitate the commu-
nication between doctors and patients.

The independent management by an advocate of
health and social solidarity is established with the
Law 3293-2004. This one is incorporated to an in-
dependent authority managed by ombudsman who
has already provided services to any civilian in need
of public health services. His jurisdiction has to do
with the rehabilitation and the protection of any civil-
ian and the transmission of the case to the relevant
Ministry. The advocate for health and welfare exam-
ines the legality of individual administrative acts or
omissions which may occur by the Health sector and
which is pointed out by affected citizens. His inter-
vention may appear after the civilians have submitted
their case to the implicated Health Service. Further-
more, this advocate has the right to mediate in cases
which concern the Ministry of Health and Social
Solidarity, the regional management, insurance or-
ganizations, and pension/health care funds, general
or specialized hospitals, psychiatric hospitals, health
centers, regional and rural clinics etc.

One essential criterion to characterize a medical
act as correct is the compliance with obligations by
physicians as far as patients are concerned, according
to the Medical Deontology and the respect of human
life as it has already been mentioned.

In medicine, a clear distinction is often done be-
tween technical errors and errors of judgment.

Both errors can be made either during the period
of diagnosis or during the treatment period, which
consequently could damage the patients health or
even threaten his life. In addition, other errors can be
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identified:

- Unnecessary errors, i.e. the ones doctors or nurses
are not responsible for as they have done their best
to fulfill their mission.

- Liable errors, i.e. the ones doctors and nurses are
responsible for as they have made mistakes by omit-
ting asking for the appropriate medical tests or by
not achieving what can be done to relieve patients.

An accident is characterized as being random and
unpredictable and as one which can damage the pa-
tient while doctors and nurses are not responsible for.

The failure of a medical action is specifically de-
fined according to its result. An unsuccessful medical
action has as a consequence to hurt the patient either
by the non accomplishment of the therapy or by the
existence of side effects regardless of the patient’s res-
toration from his initial health condition.

The civil medical liability is divided into two cat-
egories:

1) The conventional one, which is the agreement
made by a patient and a physician about the ser-
vices provided by the latter of the two. It’s in fact
a deal with a work contract if the doctor’s services
are remunerated for a short or a long period of
time and with a project contract if the doctor’s ser-
vices are provided for a specific medical act. As a
result, a refund can be asked if the agreement is not
respected.

2) The tortious one. In this case, the conditions asked
for a refund are not only foreseen in the article 914
AK but also in some specific regulations. Here are
some of the conditions: a) the irresponsible atti-
tude and the lack of consciousness shown by the
physician as defined by the Law and the common
sense; b) the lack of knowledge, skills and attention
which could have provoked a disastrous result; ¢)
the negligence which could cause death or damage;
d) the connection between practice and result or
omission of medical service and result.

It’s up to the judge to decide whether there is mal-
feasance or if damage is caused by accident, estimat-
ing the facts which occur in each case.

It is sometimes possible the damage caused to the
patient to concern only his fortune, for instance when
the patient has to spend a lot of money for his medi-
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cation etc. The physician’s specialty is taken into ac-
count too as the expenses may be higher due to this
fact.

From the above-mentioned, legal penalties or ex-
cessive compensation may constitute a serious handi-
cap to medical science and may not boost the right
practice of it. The so called ‘defensive medicine’ is
then put forward, i.e. the doctor - in a effort to protect
himself against possible charges for negligence - or-
ders unnecessary medical exams which may produce
evidence of his innocence but certainly not promot-

ing the patient’s welfare. Finally it is needed to point
out that, despite the amendments made in the Medi-
cal Law (Law 3418/ 2005) to protect patients, same
proved inadequate due to the complexity, and incon-
sistency of Greek legislation [2].

According to the District European Bureau of
World Health Organization the content of the pa-
tients” briefing should include:

- The procedures concerning the diagnosis.
- The diagnosis itself.
- The various options of treatment, their advantages

Table 2. Greek Medical Code of Deontology 2005; Patient’s briefing

Article 1 (meanings, definitions and applications) paragraph 48:

With the word ‘intimate’ we mean relatives by blood or marriage, foster parents and foster children, husband and wife,
the long term companions, siblings, siblings’ long term companions or spouses, commissioners and all those who are

under judicial support.

Article 9 ( doctor’s obligations towards his patient), paragraph 1:

Priority is given to the protection of the patient’ s health.
Article 11 ( briefing obligations):

1. Physicians’ duty is to tell the truth. Patients must be fully informed about their real condition, the application and
the results of the suggested medical services, the consequences, the risks and complications of its applications, the

alternative options and the rehabilitation time which may be needed. Taking then everything into consideration,
patients can make up their mind and decide what the best is for them.

2. Physicians respect people’s desire not to be informed. In this case, patients have the right to designate a person of
their choice so as to be informed about their condition, the results of the suggested medical acts, the consequences

and the possible dangers of them.

3. Special attention must be paid when patients are informed about surgical operations such as transplants, assisted
reproduction interferences, gender change or rehabilitation and cosmetic surgeries.

4. If patients have not the ability to consent on a medical act, physicians should inform them as much as it is feasible.
Other persons who have the authority to take decisions according to the next article must be informed too.

Article 12 (patient’s consent):

1. The physician has not the right to act without prior patient’s consent. For the rest of the cases, when a person has not
the ability to take any decision, it is for the judge to decide or for the designated person what could be done. In each
case, the physician must try to ensure the voluntary participation and cooperation of the patient and especially of
the one who can comprehend his condition, the dangers and consequences of the medical intervention.

2. Not only the addition of all the positive elements of the autonomy of other societies but also the beneficial influence
of the Greek family will lead to face the problem of patients’ briefing suffering from malignancies more effectively
according to the Greek mentality and not according to the adoption of other informative ways of other societies.

3. Briefing, informed consent and the respect of the patients’ autonomy constitute fundamental ethical issues of the
relation between doctor and patient. Patients’ autonomy has been characterizes as the most common practice in
medical ethics [7]. In hospitals, patients’ briefing is not an easy matter, especially for the ones who suffer from a fatal

disease or connected with a social stigma. Hiding a painful truth is common practice. A clear change has only been
noticed in Western societies the last 30 years [8, 9]. The reason of hiding the truth is to give people hope which is

crucial for their psychology [9-11].
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Verify patient personal data and
medical histrory

Re-excision, re-operation

for best pathology
Verify properly
pathology (excision, NO
FNA, surgery, etc.)
The family
YES should co-decide
Patient NO
knows
the truth
The patient
YES should co-decide
The panel should explain to the NO There is a
i i i consensus
patient/family the risks and then
i i . between the
the patient/family should decide
experts
YES
The panel of experts
together with the

patient/family should decide
about the proper treatment

Figure 1. Flow chart with the suggested procedure involving the patient/family.
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and disadvantages and their possible consequences.

- The eminent dangers or not of the therapy or the
denial of it.

- The procedure of the treatment, its duration and the
patients’ suffering because of it.

- The prognosis.

- The results and the side-effects of the medication
and their interaction with other drugs.

- The status of health and the way of life after treat-
ment.

The Declaration of Amsterdam [5] about patients’
rights in Europe in 1994 states that patients should be
fully aware of:

- Their health condition and the medical data con-
cerning their disease.

- The suggested medical procedures along with their
benefits and drawbacks.

- The alternative options with their results on the di-
agnosis, the precognition and the course of treatment.

The Code of Medical Deontology, voted in the
Greek Parliament, sets rules in our country for the
first time which deal with the physician’s obligations
to inform his patients (Table 2) [6-10].

However, this regulation is not fully compatible to
the Greek mentality [11].

In the last 30 years, the way of informing patients
has radically changed from a protective concealing
to fully revealing the truth condition to the patient.
This change results to the human’s respect and au-
tonomy and is more intense in North America and
North-West Europe. Hiding the truth from cancer
patients is still in use in many countries including
Greece. A great number of factors contribute to the
different policies of information. Kallergis G. report-
ed the methodology by which the information can be
disclosed to the patient about his status. The method
depends upon the character of each patient [12-15].
The communication among family members should
be the determining factor for choosing the appropri-
ate approach for informing them [16, 17].

In societies, such as the Greek one, where the
family bonds are still strong, there is a tendency to
overprotect sick people from the bad news as the
whole family faces the problems and not only one of
its members. Consequently, the relation between pa-

tient and doctor is transformed to a relation between
family and doctor. This is a Greek reality and it has
not been taken into account by the Code of Medical
Deontology.

The Code of Medical Deontology which was voted
unanimously by the members of the Parliament on
8 November 2005 deals with matters of briefing and
patient’s consent for the first time. The Code requires
the patient’s full briefing of his condition apart from
the cases where the patient does not choose to be in-
formed or he is not capable of being so [18]. On the
other hand, it is well known that the patient is not
aware of his condition, particularly after the diagno-
sis, and only his close relatives are informed. There is
then a contradiction between the new Medical Code
of Deontology and the traditional practice in our
country [19, 20].

In a study made at the ‘Aretaieion’ University Hos-
pital, only 23% of the patients’ relatives suffering from
cancer considered that they must be informed of their
condition, while 73% of the health staff believed that
they should be aware of their disease [21]. Moreover,
89% of the health staff considered that the relatives
must be informed too. When health care providers
communicate with their patients, they avoid using
the word ‘cancer’ even if they know it and 62 % have
difficulties in having a clear conversation with the
patients when forecast issues have to be put forward.
Forty one percent believed that briefing may lead to
the patient’s disappointment and isolation.

On the other hand, 71% of the health care pro-
viders were convinced that a basic element for the
healing process is revealing the truth. Finally, most
of the health staff considered telling the truth is the
doctor’s responsibility [22, 23]. A review of related
studies from 1971 to 1987 showed that Greek doctors
insist on hiding the diagnosis from their patients and
hardly speak of their forthcoming death. On the con-
trary, more and more patients demanded a full brief-
ing [24]. In a recent Greek poll among 1500 doctors
in oncology or general hospitals, 22% revealed the
truth and 76% preferred to inform the patient rela-
tives. It is obvious that things tend to change step by
step [19, 25, 26].

The change in the briefing procedure is related
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with the change of social structures. This change of
attitude has begun in the Western societies and de-
mands the person’s respect and autonomy even when
it comes to medical decisions [27]. This attitude re-
sults in a change of series of social-financial charac-
ter, such as the dense urbanization, the consumers’
movement and the criminalization of the medical
profession which is reinforced by the involvement of
insurance companies. Progress made in healing can-
cer and therefore a decrease of the fear of diagnosis
may be convincing factors of this change of attitude in
briefing [28]. Finally, another essential factor seems
to be the alteration of the family from the extended
traditional type to a more nuclear one.

Conclusions

Oncology boards should be part of the routine func-
tion in all hospitals treating cancer patients. Unfor-
tunately the procedure which should be followed to
deal with this health problem has some deficiencies.

The Greek Ministry of Health and Social Solidar-
ity ( Ministerial decree 141758/12.11.2010 ) for the
structure of the cancer centers dealing with cancer
diagnosis and treatment, refers also to submitted
proposals with respect to the restructure of oncologic
boards [29].

Furthermore, the above amendments make refer-
ence to the control / assessment and records keeping
in the oncology departments.

In addition, the responsibility of the function the
oncology department is given to the Hospital’s on-
cology committee, aiming to provide better services
[29].

As far as cancer patients are concerned, the physi-
cian is obliged to conform to the patients’ rights ac-
cording to the directive of the European Union, the
Hague Declaration and the article 47 of the Greek
Law 2071/92 [30].

With the current mentality, hiding the truth from
the patient is wrong and unethical. However, in the
Greek society this is not the case as it seems not right
to adopt foreign practices. On one hand, informing
relatives is ambiguous but on the other hand the con-
tinuation of this informational policy is wrong.

So the best solution would be the integration of
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the positive elements of the patient’s awareness and
the beneficial effects of the involvement of the Greek
family upon one of its members. Thus, the best pro-
cess for an oncological council should be a flow chart
with the alternatives of one or more treatment op-
tions, whereas the main aspect should be the inclu-
sion of the patient himself in the procedure of treat-
ment decision. In other words the patient should be
aware of his treatment effectiveness as well as of its
toxic potential, and the oncological board should
co-decide with the patient for the treatment options.
This is in accordance with the good medical practice
[31], aiming also to the patients’ consent, which, no
doubt, will lead to the reduction of malpractice (Fig-
ure 1) [21]. Further research on the impact of pa-
tient decision would improve the structure and the
functionality of oncologic boards. In the future, the
research should focus on the development of certain
guidelines for the integration of expert’s opinion and
patient’s decision.

References

1. Law 3209/2003, Greek Government Gazette 304, vol A. On the
formation and operation of the oncology committee; Decem-
ber 24, 2003; article 29: p 5206.

2. Politis X. Medical Code of Deontology, Law 3418/2005,
Panhellinic Medical Association, 2006 Athens.

3. Greek Government Gazette 171, vol A, 16/5/1955.

4. Greek Penal Code, Chapter 15. Crimes against life: articles 300,
301,302.

5. Declaration of Amsterdam. A declaration on the promotion
of patients’ rights in Europe. European Consultation, Amster-
dam, 1994, p 1-15.

6. Parker M, Dickenson D. The Cambridge medical ethics
workbook: Case studies, commentaries and activities. ] Soc
Med 2001; 94: 603-604.

7. Surbone A. Information, truth and communication. In:
Surbone A, Zwitter M (Eds): Communication with the cancer
patient. New York Acad Sci, New York, 1997, pp 7-16.

8. Beauchamp LT, Childress FJ (Eds): Principles of biomedical
ethics (5th Edn). Oxford University Press, New York, 2001.

9. Soldatos KR, Sakas PN, Mpergianakis ID. Psycological reac-
tions of cancer patients and the communication between the
physician and his patient. Greek Oncol 1986; 22: 96-102.

10. Buchanan A (Ed): Medical paternalism. Philosophy and pu-



Oncologic Boards in Greece

288

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

blic affairs. Princeton University Press, 1978, pp 370-390.
Ioannidou E, Galanakis E. The recent code of medical de-
ontology, the cancer patient informing process and the in-
volvement of the Greek family. Arch Hellenic Med 2008; 25:
224-230.

Kallergis G. Informing cancer patient in relation his type of
personality: the emotional-hypothymic (depressive) patient. J
BUON 2012; 17:149-154.

Kallergis G. Informing cancer patient in relation to his type
of personality: the emotional-hyperthymic (dramatizing) pa-
tient. ] BUON 2011; 16:765-770.

Kallergis G. Informing cancer patient in relation to his
type of personality: the dependent (oral) patient. ] BUON
2011;16:366-371.

Kallergis G. Informing cancer patient in relation to his type
of personality: the controlling-orderly (obsessive) patient. J
BUON 2010;15:601-606.

Kallergis G. Informing the cancer patient and family. ] BUON
2009;14:109-114.

Kallergis G. Using the denial mechanism to inform the cancer
patient. ] BUON 2008;13: 559-563.

Code of Medical Deontology. Extract from the official records
of the 24" Meeting of the Greek Parliament, November 8,
2005.

Mystakidou K, Parpa E, Tsilika E et al. The families’ evalua-
tion on management, care and disclosure for terminal stage
cancer patients. BMC Palliat Care 2002; 1: 3-11.

Dala-Vorgia P, Katsouyanni K, Garanis T et al. Attitudes of
a Mediterranean population to the truth-telling issue. ] Med
Ethics 1992; 2: 67-74.

21. Mystakidou K, Tsilika E, Katsouda E et al. Patterns and bar-
riers in information disclosure between health care professio-
nals and relatives with cancer patients in Greek society. Eur |
Cancer Care 2005; 14:175-181.

22. Mystakidou K, Liosi C, Vlachos L et al. Disclosure of dia-
gnostic information to cancer in Greece. Palliat Med 1996;
10:195-200.

23. Karpouzi K, Danos H, Elliot L. Informed consent: A compa-
rative survey of Greek and British nurse perceptors beliefs to
informed consent. ICUS Nurs Web J, 2005: 24.

24. Rigatos GA. Cancer and truth telling in Greece. Ann N Y
Acad Sci 1997; 809: 382-392.

25. Lee A, Wu HY. Diagnosis disclosure in cancer patients-when
the family says No! Signapore Med ] 2002; 43: 533-538.

26. Manos N, Christakis J. Attitudes of cancer specialists towards
their patients in Greece. Int J Psychiatry Med 1980; 91: 305-
313.

27. Ruhnke WG, Wilson RS, Akamatsu T et al. Ethical decision
making and patient autonomy. Chest 2000; 118:172-182.

28. Husebo S. Communication, autonomy and hope. How can
we treat seriously ill patients with respect? Ann N'Y Acad Sci
1997; 809: 440-459.

29. Greek Ministry of Health and Social Solidarity, Ministeri-
al decree 141758/2010: Amendment of the oncology com-
mittee, 2010.

30. Kordiolis N. Paris Declaration against cancer, article 8 and 9;
Oncol Update J 2000; 2: 5-6.

31. www.cmeenterprise.com/media/6481/may2009almanacarti-
cle-molmoc.pdf: Guide to good medical practice, USA, versi-

on 1, September 26, 2008.

JBUON 2013; 18(1): 288



JBUON 2013; 18(1): 289-295
ISSN: 1107-0625 www.bu-on.org/jbuon
E-mail: jpuon@ath.forthnet.gr

LETTERS TO THE EDITOR

Triple negative endometrial cancer may be more sensitive to platinum

based chemotherapy

Dear Editor,

Endometrial cancer is the most common gynecologic
cancer in the developed world. In 2011, the mortality
rate was 1.7-2.4 per 100,00 women. In the United States,
as with other developed countries, 46,470 new cases and
8,120 deaths were due to this disease in 2011 [1,2]. Endo-
metrial cancer is divided into type I and II subtypes. Type
Iis associated with a hyperestrogenic state and usually oc-
curs in obese women, tend to be well differentiated and is
identified in early stages. Type II, which is not associated
with hyperestrogenism, is usually seen in thin women
and is diagnosed in advanced stages. Most endometrial
cancers are low-grade, early-stage and carry an excellent
prognosis. On the other hand, the 5-year survival of ad-
vanced stages (stage 3 and 4) ranges between 23 and 67%.

Breast cancer is also one of the most frequent malig-
nancies in women. The lifetime risk for breast cancer in
the United States is usually about 1 in 8 (12%) of women
by the age of 95, with 1 in 35 (3%) chance of dying from
breast cancer [3]. Breast cancer can be divided in sub-
groups based on immunohistochemical staining. The
group that lacks estrogen receptor (ER) and progesterone
receptor (PR) expression and shows absence of HER2
protein overexpression is known as the triple negative
phenotype (TNP). TNP breast cancers are more aggres-
sive, have a high proliferation rate, high nuclear grade,
frequent p53 overexpression, are more likely to show
distant metastasis, and have poorer outcomes, including
shorter disease-free and overall survival [4]. TNP breast
cancer (TNBC) cells exhibit an abundance of DNA ab-
errations, suggesting that their DNA repair mechanisms
are defective. Consequently, these tumors are theorized
of having an increased sensitivity to agents that cause in-
terstrand DNA breaks (e.g., platinum agents). As such,
the sensitivity of TNP breast cancers to platinum-based
chemotherapy has been the focus of several recent clinical

trials in the neoadjuvant/adjuvant and advanced disease
settings. A study conducted by Sirohi et al. has retrospec-
tively evaluated the efficacy of platinum-based drugs in
143 metastatic breast cancer patients. Among these, 93
(63.7%) were TNP. The objective response rate was 33.3%
in the TNBC group vs. 22% in the non-TNBC (p=0.1)
although no difference in OS, PFS and response dura-
tion was observed [5]. To summarize, as platinum-based
treatments are effective in TNBC, we expect them to be
also effective in TNP endometrial cancer. Larger studies
conducted in such TNP populations to search effective-
ness of platinum-based chemotherapy are needed.
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High dose chemotherapy with autologous stem cell transplantation

for patients with germ-cell cancer

Dear Editor,

Germ cell tumors (GCTs) practically represent the
only kind of solid tumors that are curable by chemo-
therapy even when metastatic. This is largely due to
their chemosensitivity. Although most of these tu-
mors are cured with the first - or - second-line che-
motherapy, patients who experience more than two
relapses, or are refractory to all therapy lines, usually
die from this disease. The bad prognosis of these pa-
tients had urged researchers to search for other treat-
ment options, and having in mind the chemosensitiv-
ity of GCTs, a logical step was to increase the doses
of cytotoxic drugs and try to overcome the resistance
with high-dose therapy [1]. In a retrospective study
published in 2008 Einhorn et al. stressed that high-
dose protocols for metastatic GCTs can cure a certain
number of patients even after multiple relapses [2].
After the publication of this study, our Institute also
introduced this procedure using a modified TAXIF
protocol of the Tenon hospital, Paris [3,4]. The final
confirmation of the activity of high-dose chemother-
apy was the last year’s retrospective study by Lorch
et al. [5] where in 1984 patients they proved that in
relapsed GCTs high-dose therapy, followed by autol-
ogous hematopoietic stem cell transplantation leads
to longer survival when compared to conventional
chemotherapy.

During 2008-2010 we performed 11 transplanta-
tions in 8 heavily pretreated patients who were previ-
ously administered a median of 4 (range 3-4) chemo-
therapy lines. We used a modified TAXIF protocol,
which includes mobilization of stem cells by admin-
istering the submyeloablative protocol paclitaxel 250
mg/m?* and epirubicin 100 mg/m* with G-CSF 10
mcg/kg. After mobilization, a large-volume apheresis
was performed until the harvested number of cells
was enough for two transplantations. The high-dose
protocol was the combination of carboplatin AUC 4

daily for 5 days plus etoposide 300mg/m?/day, days
1-5. The median number of the administered stem
cells per transplantation was 3.6x109 (range 1.9-4.5)
CD34+ cells per kg of body weight. The median time
for neutrophils engraftment was 10 days, and for
thrombocytes 13 days. There were no therapy-related
deaths. The most frequent grade 3 / 4 toxicities were
febrile neutropenia (100% of patients), thrombocyto-
penia (100%), colitis / diarrhea (63%), nausea (54%)
and oral mucositis (45%). One patient developed
veno-occlusive liver disease, while 2 patients devel-
oped grade 4 infections (facial phlegmon and one
septic shock). Overall clinical benefit rate was 62.5%
(37.5% PR, 25% SD). No complete remissions were
seen. Median survival was 11 months (range 4-20).
High-dose chemotherapy with stem cell transplanta-
tion represents an option for heavily pretreated pa-
tients with GCTs and is feasible at our Institute, which
may be one of the reference centers for this kind of
treatment in the Balkans. The treatment results in this
group of patients is poor, so earlier intensification is
mandatory.
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Colon involvement in a chronic lymphocytic leukemia patient

Dear Editor,

Chronic lymphocytic leukemia (CLL) is the most fre-
quently observed type of leukemia in patients older than
50 years. The prognosis of this disease is much better
when compared to other leukemia types [1]. Although
CLL primarily involves the bone marrow, extramedullary
tissues may also be affected. In CLL patients, gastrointes-
tinal involvement is usually seen in Richter syndrome,
which is the disease transformation into large B cell lym-
phoma [2]. The prognosis worsens in such cases.

A 61-year-old woman presented to our outpatient
department with stomach ache in the midline. Physical
examination revealed no lymphadenopathy or hepato-
splenomegaly. Lab tests revealed white blood cell count
25890 mm’, lymphocyte count 18290 mm?, hemoglo-
bin level 14.2 g/dl, platelet count 208000 mm?®, lactate
dehydrogenase level 454 IU/dl, while peripheral blood
smear demonstrated 72% mature lymphocytes with
occasional basket cells. Bone marrow aspiration and
biopsy were performed and were consistent with CLL
(60% B lymphocytes, CD 20 (+), CD 79 (+), CD5 (+)).
A flow cytometry performed showed CD5 90% CD23
80%, indicating that the sample comprised of leukemic
cells. Abdominal CT scan revealed thickening of the
wall of the transverse colon, after which a colonoscopy
was performed. In colonoscopy, the transverse colon
mucosa was, in general, minimally edematous, granular
and in the rectum there were numerous apparent Peyer
plaques. Biopsies were obtained from the rectum and
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transverse colon which were consistent with chronic
lymphocytic colitis. Microscopically, dense mucosal and
submucosal lymphocytic infiltrates were detected in the
transverse colon, and 4/7 biopsies of the colon, showed
predominance of small CD20 positive lymphocytes. The
cells stained positively also for CLL-associated antigens
CD5, CD23, and CD43, but were negative for mantle
cell-associated antigen cyclin D1. The patient was con-
sidered stage 0 CLL with colon involvement. Gastro-
intestinal involvement is not common in CLL. Colon
involvement without Richter syndrome has rarely been
reported in the literature. Arkila et al. [3] have reported
a 69-year-old man with CLL and anemia in whom colo-
noscopy was macroscopically normal, but the histologi-
cal specimens revealed lymphocytic leukemia in the ile-
um and colon. In our patient we also have demonstrated
colon involvement without Richter syndrome. CLL may
cause upper gastrointestinal haemorrhage by directly
infiltrating the gastroesophageal junction or through
bleeding from oesophageal varices caused by CLL-asso-
ciated splenomegaly and portal hypertension. Accord-
ing to one case report [4], protein-losing enteropathy
may be found in CLL patients. Reports also mention
gastrointestinal CLL manifestations such as infiltration
of the intestinal mucosa in the small bowel as well as
CLL presenting as colitis. CLL, especially after Richter
transformation, can cause signs and symptoms sugges-
tive of chronic inflammatory bowel disease. Other rarely
described CLL manifestations include intussusception,
even perforation of the colon and can also form a route
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for infectious complications. The histopathologic dif-
ferential diagnosis of common benign lymphatic hyper-
plasias and various malignant lymphoid disorders of the
intestine may be challenging. The diagnostic range for
CLL should include CD20+/CD5+ coexpression with
CD23+ phenotype, and negative staining pattern for
Cyclin D1 to exclude mantle cell lymphoma. Differential
diagnosis of indolent CD5 negative B-cell lymphomas
include follicular lymphoma, which usually has CD10+
phenotype, whereas mucosa-associated marginal zone
lymphoma lacks specific phenotypic markers and its
immunophenotypic diagnosis is mainly based on exclu-
sion. Lymphoepithelial lesions and plasmacytic difter-
entiation are suggestive of MALT-lymphoma [5].

In conclusion, also gastrointestinal evaluation
should perhaps be part of a complete assessment of
the treatment response and remission status in CLL
patients in whom the colon was originally involved.
In CLL patients with gastrointestinal symptoms, an
endoscopic evaluation must be performed, and biop-
sies must be obtained from suspicious regions. The fact
that CLL patients may have gastrointestinal involve-
ment without Richter syndrome must be kept in mind.
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A simple technique for vacuum drainage of the peritoneal cavity for
the management of anastomoticleaksin patients with gastrointestinal

malignancies

Dear Editor,

In cancer patients, any anastomosis along the gastro-
intestinal tract carries the risk of an anastomotic leak, the
incidence of which can be as high as 20%, depending on
several and specific local and systematic factors [1]. Fol-
lowing an anastomotic leak, the content of the gastroin-
testinal tract accumulated into the peritoneal cavity can
lead to generalized peritonitis, intraperitoneal abscess
formation or it can be drained through the abdominal
wound, predisposing to abdominal wall infection and
wound dehiscence. Sometimes gravity is not enough for
the drainage of the accumulated content and the applica-
tion of a negative pressure has been proposed as an eftec-

tive method for the drainage of anastomotic leaks [2].
Between January 2005 to December 2010, 6 patients
who were operated on either electively or as an emergen-
cy for gastrointestinal tract malignancies and developed
gastrointestinal anastomotic leak, were treated with a
simple technique for vacuum drainage of the peritoneal
cavity after the diagnosis of gastrointestinal leak. In all
cases the edge of either the silicon or the PVC tubes was
connected to the vacuum pump system (Basic 30 Aspi-
rator, Medela, Illinois, USA) and -20kPa (-150 mm Hg)
negative pressure was applied. The -20kPa vacuum pres-
sure was chosen, since we noticed that greater pressures
collapsed the lumen of the silicon tubes. We also noticed
that the simple connection of the cannula of an ileostomy
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Table 1. Details of the gastrointestinal leaks and the application of the proposed vacuum system

Sex/Age Brief clinical Diagnosis of leak Period of VS Type of fistula Healing of the
(years) history application (days)  finally formed fistula (weeks)
M/86 Disseminated Enteric content through 5 Entero-cutaneous 8
descending colon the intra-operatively
cancer. placed drain tube and the
Palliative procedure surgical incision
M/54 Splenic flexure colon Smelly gas but no faecal 2 Feacal-cutaneous 2
cancer. content through
Curative operation the drain tube
M/51 Disseminated Enteric content 6 Entero-cutaneous 14
descending colon through the lower
cancer. third of the
Palliative procedure surgical incision
M/62 Cecal adenocarcinoma.  Curative operation
Abdominal CT scan
revealed a subhepatic
abscess infiltrating the
right lateral abdominal wall 3 Entero-cutaneous 8
M/75 Pancreatic head Bile through the upper
adenocarcinoma. third of the surgical incision 3 Bilio-cutaneous 4
Curative operation
M/77 Rectosigmoid junction  The three lowermost 4 Feacal-cutaneous 4
cancer. metallic staples for skin

Curative operation

approximation were removed

leaving a 3cm cutaneous opening

M: males, VS: vacuum system

bag to the vacuum system was similarly insufficient, since
the application of even the minimum vacuum pressure
(-9kPa) collapsed the bag. Thus, in cases of enteric con-
tent drainage through the surgical incision we preferred
the air-tightly secure placement of either PVC (N=2) or
soft silicon drain tubes (N=1) via the colostomy bag up
to the dermal gap and connection of the drain tubes to
the vacuum system. With this technique the inflamed,
ischemic or necrotic tissues of the abdominal wound
were drained into the bag, while the gastrointestinal tract
content was driven away of the wound into the vacuum
system collector. The vacuum was applied continuously
throughout the day and the gastrointestinal content out-
put was recorded every 24 hours. The vacuum was dis-
connected when less than 30mL of gastrointestinal tract
content drainage was recorded within 24 hours and when
obvious improvement of the local signs of inflammation
was noticed.
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Patient characteristics, details of the gastrointestinal
leaks and the application of the proposed vacuum system
are shown on Table 1. All fistulae were healed spontane-
ously within 3-14 weeks (median 6). None of the patients
developed generalized peritonitis, abscess formation or
would dehiscence. A single fistula was successfully crated
in all patients and none of the patients developed adverse
events while all abdominal wounds were healed unevent-
fully.

Vacuum assisted closure (VAC) therapy represents a
well-established effective treatment option for the treat-
ment of infected wounds, traumatic open abdominal
wounds, wounds with bone exposure, pressure ulcers,
diabetic foot ulcers and ulcers arising from venous ecta-
sia in the extremities. The method is contraindicated or
should not be applied in unexplored or non-enteric fis-
tulae, in wounds with necrotic tissue, in the treatment of
osteomyelitis, over actively bleeding tissues, over wounds
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being in contact with exposed blood vessels or organs, in
previously irradiated or sutured vessels or organs, or in
patients treated with anticoagulants [3]. However, the ap-
plication of the negative pressure for the management of
enterocutaneous fistulae arising within an open abdomen
still remains controversial with various reports favoring
[4] and other being against its use [5].

In conclusion, the application of low vacuum pressure
on the distal end of either the intraoperatively placed silicon
drain tubes or the newly placed PVC tubes can desirably
lead to an enterocutaneous fistula formation through a sin-
gle point, disrupting the unfavorable sequences of the leak.
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Frequency of thyroid disease among breast cancer patients: a
descriptive study of breast cancer patients

Dear Editor,

Currently, there are numerous studies on the relation-
ship between breast cancer and thyroid disorders. Al-
though the exact mechanism of the relationship remains
unclear, many studies have shown that thyroid diseases
are common among women with breast cancer [1,2].
Some investigators have suggested increased breast can-
cer risk in patients treated for thyroid disorders, but oth-
ers believe that there is no association between thyroid
diseases and risk of breast cancer [3].The purpose of this
descriptive study was to examine the frequency of thyroid
disease among breast cancer patients and to compare pa-
tient and tumor characteristics in patients with and with-
out thyroid disease.

We retrospectively analysed the medical records
of breast cancer patients diagnosed between 2004 and
2012 in Hacettepe University, Institute of Oncology.

We examined the frequency of patients with known
thyroid diseases including hyperthyroidism, hypo-
thyroidism, Hashimoto's thyroiditis and multinodular
goiter and searched patients with suspected thyroid
diseases. We evaluated tumor size, tumor grade, estro-
gen and progesterone receptor status, HER-2 expres-
sion and histology of primary tumors. Pearson’s chi-
square test was used for statistical analysis. A value of
P<0.05 was considered statistically significant.

Among 2218 patients with breast cancer, 445
(20.1%) cases with thyroid diseases were found. The
majority had multinodular goiter (7.9%, N=177) and
diffuse goiter (6.9%, N=153). The incidence of other
thyroid disorders are shown in Table 1. There was no
statistically significant difference in patient and tumor
characteristics between patients with and without thy-
roid diseases.

The relationship and coincidence of breast cancer
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Table 1. Distribution of thyroid diseases and
thyroidectomy in breast cancer patients

Thyroid disease N %
Multinodular goiter 177 7.9
Diffuse goiter 153 6.9
Hashimoto’s thyroiditis 20 0.9
Thyroid cancer 9 0.4
Toxic goiter 6 0.3
Thyroidectomy 124 5.6

with thyroid disorders is a subject of extensive debate.
In a prospective study, prevalence of autoimmune
thyroid disorders in Greek breast cancer patients was
found to be higher (43.9%) than in patients with benign
breast diseases (19%) and healthy controls (18.4%) [4].
Ron et al. reported that there was a significantly elevat-
ed risk of thyroid cancer following breast cancer and
breast cancer following thyroid cancer [3].The results
of our study also support their conclusion. Our study
suggests a fairly frequent occurrence of thyroid disease
among breast cancer patients. However, we could not
find an association between the presence of a thyroid
disorder and any tumor characteristic.

Breast cancer may share some similar etiologic fea-
tures with thyroid disease. For instance, thyroid and
breast, both are under the influence of similar hormones.
On the other hand, estrogen may influence the develop-
ment, physiology and pathology of human thyroid gland
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[5]. We did not check all breast cancer patients for thy-
roid disease, we evaluate only patients with known thy-
roid disease and patients with suspected thyroid disease
so there might be an information bias in our study. Given
the inconclusive evidence in the literature we believe that
further analytical studies in larger populations are clearly
warranted. Meanwhile, we suggest oncologists to check
for thyroid disease in women with breast cancer.
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contribution in the treatment of uterine cancer
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Summary

At the beginning of the 20th century, Professor Jean-Louis Faure, one of the leading surgeons of the innovative
Parisian Medical School, published an exhaustive work on uterine cancer. He was the first to perform in France
the procedure of total abdominal hysterectomy by median section of the uterus contributing to the evolution
of cancer surgery.

Key words: Faure, gynecologic oncology, hysterectomy, surgery

Introduction
At the beginning of the 19th century the first hysterectomy attempts
ended in bloody failures and the practice was abandoned. In about 1875-
1880, the German surgeon Kaltembach reattempts abdominal hysterec-
Ak tomy with operative mortality of around 67%. Therefore, surgeons con-
| tinued to perform vaginal hysterectomy with low operative mortality (5
-10%), but still without chances of recovery.
S Thanks to asepsis, we return to abdominal hysterectomy with the

Viennese Ernst Wertheim (1864-1920) who proposed in 1900 a radical
L | therapy of uterine cancer. However, between 1896 and 1905, he loses 20
(22%) of his 90 operated patients. Generally, 466 hysterectomies in total
were identified in 1907 by Sobre-Casas and performed since 1898 by 27
surgeons, the operative mortality rate being 25.1% (117 deaths) [1].

The surgical technique of hysterectomy was perfected in 1896, thanks

to the French surgeons Faure, Terrier, Poirier and Quénu. Actually, the
removal of the uterus, called “radical” or “total’, with extirpation of neo-

plastic lesions in the pelvic tissues and partial resection of the vagina in-
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creased the survival rates. In 1899, during the 2nd Congress of the Inter-

The eminent cancer surgeon national Society of Surgery, some surgeons claimed cure rates about 20

Jean-Louis Faure. to 40% and absence of recurrence beyond 5 years [2].
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Faure’s Life - Studies - Career

Jean-Louis Faure was born on October 27, 1863 in
Sainte-Foy-la Grande, a small town near Bergerac in
Gironde, France, which was the little homeland of the
eminent physicians Jean-Martin Charcot (1825-1893),
Paul Reclus (1847-1914) and Samuel Pozzi (1848-
1918). He died on October 27, 1944 in Saint Emilion.
His maternal uncle Paul Reclus was professor of sur-
gery in Paris. Faure began his studies in the Protestant
College of Sainte-Foy and graduated in the Lyceum
Louis-le-Grand in Paris. In 1884, he enrolled in the
Faculty of Medicine (Photo). In 1886, he becomes ex-
tern in the department of Alexis Legroux (1839-1894),
professor of pathology in the Laennec Hospital and
in 1887-1890 he becomes an intern. On July 5, 1888,
Faure married Madeleine Bourgeois. From this mar-
riage four children were born.

In 1889-91, he was appointed assistant in anatomy
and later on lecturer. In 1895, he became hospital phy-
sician. In 1898, he obtained the title of associate profes-
sor of surgery. In 1899-1904, he was appointed lectur-
er of the surgical clinic at the Hotel-Dieu hospital. In
1918, he was designated lecturer of clinical gynecology
and in 1919 he replaced the late professor Samuel Pozzi
in the chair of clinical gynecology at Broca Hospital. In
1934, he became emeritus professor of surgery.

In 1924, Faure received the insignia of Commander
of the Legion of Honor and became member of the
French Academy of Medicine. One year later he was
elected president of the Surgical Society [3].

Faure’s scientific work

Jean-Louis Faure was one of the greatest surgeons of
his time. Although he was specialized in gynecology,
he presented an interesting work on cancer and left his
mark in many surgical techniques such as the extirpa-
tion of the parotid glands and the drainage of perito-
nitis [3].

His name is related to: 1) Faure’s needle: needle
of round point handle, for ligation of the hypogastric
artery. 2) Faures needle with a lever: variety of lateral
Reverdin needle with lever. 3) Faure’s operation: surgi-
cal technique of subtotal abdominal hysterectomy by
uterine hemisection. 4) Faure’s clamp: long curved he-
mostatic forceps. 5) Faure’s extra-condylar veins [4]. 6)
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Faure’s and Ionesco vestibule (pre-vestibular funnel):
inconstant prolongation of the vestibule of the back
cavity of the omentum, to the right of the opening into
lesser sac of peritoneum [5].

His publications include: his doctoral thesis en-
titled The suspensory apparatus of the liver (Lappareil
suspenseur du foie), Hepatoptosis and hepatopexy
(Chépatoptose et I'hépatopéxie) published in 1892,
Surgery of the Uterine adnexa (Chirurgie des annex-
es de l'utérus) printed in 1902, Clinical lessons and
operative techniques (Lecons de clinique et de tech-
niques opératoires), his famous book Hysterectomy
(Chystérectomie) published in 1906 and Treatise on
medical and surgical gynecology (Traité de gynécolo-
gie médico-chirurgicale) appeared in 1911 [6].

His work on oncology

In 1896, Faure practiced the first successful hysterec-
tomy in a cancer patient. It was the first operation of its
kind performed in France.

In his book entitled Chirurgie des annexes de
l'utérus, Faure describes the procedure of total abdom-
inal hysterectomy by median section of the uterus. He
points that it is an extremely simple procedure with-
out any risk of damaging the ureter. The surgeon can
reverse the uterus giving in the bottom of the pelvis
space to maneuver and to reach the adnexa below by
taking them off upwards, both right and left. Accord-
ing to Faure, this method collects all the facilities and
is the ideal of operative simplicity.

Faure actually improved this surgical technique so
that in 1920 he achieved long-term survival in 60% of
the cases. He also claimed that hysterectomy was the
treatment of choice in cancer of the cervix when the
uterus was still mobile [7].

In 1932, he stated that he had successfully removed
uterine cancer in 86% of the cases. However, these re-
sults involved mainly early-stage uterine cancers.

Moreover, to relieve the suffering of his patients
professor Faure in 1891 and professor Mathieu Jabou-
lay in 1901 used to practice section of the spinal nerves,
in order to cut off the sources of pain. These caused
such physiological alterations though, that they had to
abandon this method [8].

Faure was also involved in the 19th century’s debat-
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ing issue of cancer contagiousness. He and other great
oncologists of his time like Roussy and Delbet did not
attach the least importance on this belief, rejecting that
theory [8].

Conclusion

Professor Faure revolutionized the practice of hyster-
ectomy opening new horizons of research in cancer
surgery. In fact, it was not until the aftermath of the
Second World War when the modern fight against
cancer begins with the discovery of new chemothera-
peutic agents.
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