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5, Conclusions

We showed that TU-100 prevented development of an OXN-
induced type-2 model colitis. TU-100-induced ADM may be
involved in the mechanism of the ameliorative effects. TU-
100 may open the way to the development of novel preventive
strategies for IBD, especially as a new agent to delay acute
aggravation and maintain remission in UC patients.
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the uterine cervix treated with radical hysterectomy and
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Objective: The aim of this study was to investigate the prognostic factors and treatment outcome of patients with adenocarci-
noma of the uterine cervix who underwent radical hysterectomy with systematic lymphadenectomy.

Methods: A total of 130 patients with stage IB to IIB cervical adenocarcinoma treated with hysterectomy and systematic
lymphadenectomy from 1982 to 2005 were retrospectively analyzed. Clinicopathological data including age, stage, tumor size,
the number of positive node sites, lymphovascular space invasion, parametrial invasion, deep stromal invasion (>2/3 thickness),
corpus invasion, vaginal infiltration, and ovarian metastasis, adjuvant therapy, and survival were collected and Cox regression
analysis was used to determine independent prognostic factors.

Results: An estimated five-year survival rate of stage IB1 was 96.6%, 75.0% in stage B2, 100% in stage IIA, and 52.8% in stage
IIB. Prognosis of patients with one positive-node site is similar to that of those with negative-node. Prognosis of patients with
multiple positive-node sites was significantly poorer than that of negative and one positive-node site. Multivariate analysis
revealed that lymph node metastasis, lymphovascular space invasion, and parametrial invasion were independent prognostic
factors for cervical adenocarcinoma. Survival of patients with cervical adenocarcinoma was stratified into three groups by the
combination of three independent prognostic factors.

Conclusion: Lymph node metastasis, lymphovascular space invasion, and parametrial invasion were shown to be independent
prognostic factors for cervical adenocarcinoma treated with hysterectomy and systematic lymphadenectomy.

Keywords: Adenocarcinoma, Cervical cancer, Multivariate analysis, Prognosis, Radical hysterectomy

INTRODUCTION squamous cell carcinoma (SCC) [2,3]. Our incomplete under-

standing of the prognostic factors [4,5] and optimal treatment

Adenocarcinoma (ADC) of the uterine cervix is a relatively
uncommon histological subtype of cervical cancer, while have
been increasing recently in many areas [1]. Several reports
have shown that ADC is more aggressive and exhibits more
distant metastases, resulting in a lower survival rate than

Received Feb 7, 2013, Revised May 5, 2013, Accepted May 7, 2013

Correspondence to Hidemichi Watari

Department of Obstetrics and Gynecology, Hokkaido University Graduate
School of Medicine, N15 W7, Kita-ku, Sapporo 060-8638, Japan. Tel: +81-11-
706-5941, Fax: +81-11-706-7711, E-mail: watarih@med.hokudai.acjp

[6,7] of ADC may account for its poor outcome. Indeed, there
has been no uniformly accepted form of management for
ADC. As with SCC, patients with International Federation of
Obstetrics and Gynecology (FIGO) stage IB1-IIB cervical ADC
are treated by radical hysterectomy (RH). The prognosis of
patients with ADC after RH remains unclear and conventional
adjuvant therapy in high-risk group after primary surgery or
salvage therapy of recurrent ADC seems generally ineffective
[6]. Several reports found that patients with ADC have poorer
prognosis than do those with SCC [4,5,8-10], whereas others
found no differences in prognosis [11-15]. Therefore, the
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prognosis after RH and the optimal management of ADC are
still a matter of debate.

Thus, the aim of this study was to clarify the treatment
outcomes and prognostic factors after RH in patients with
FIGO stage [B1-11B ADC of uterine cervix, and to postulate the
optimal management of patients with early-stage ADC of
uterine cervix.

MATERIALS AND METHODS

1. Patients

After approval by the Institutional Review Board of Hokkaido
University Hospital, we searched the cancer registry and
computerized database of our institution for patients with
1) FIGO stage IB1-1IB cervical ADC, 2) who underwent RH
with removal of a vaginal cuff of at least 2 cm, total resection
of parametrial tissue and systematic lymphadenectomy
(LND). This operation is a nerve-sparing modification of the
Okabayashi operation [16]. The nerve-sparing procedure was
further refined by introducing the preservation of vesical
branches of pelvic plexus since 1997. As the preferred treat-
ment in our institution for patients with FIGO stage IB1-IIB
cervical cancer is RH, almost all patients with FIGO stage IB1-
IIB cervical cancer underwent RH and only a small number of
patients who were not eligible for radical surgery because of
severe medical co-morbidity received radiotherapy (RT) or
concurrent chemoradiotherapy (CCRT). Medical records were
retrospectively reviewed, and the following parameters were
collected: age, FIGO stage, tumor size, deep stromal invasion
(DSI, >2/3 thickness), parametrial invasion (Pl), lymphovascular
space invasion (LVSI), lymph node metastasis (LNM), corpus
invasion, vaginal metastasis, ovarian metastasis, adjuvant
therapy, and date of death or last follow-up. Pathologic slides
were reviewed by two experienced pathologists at our institu-
tion.

2. Adjuvant therapy

Since there is no definitive evidence that adjuvant RT is
more effective than adjuvant chemotherapy for cervical
ADC undergoing RH, we have used more frequent adjuvant
chemotherapy after surgery since the year 2000 [16]. Patients
with risk factors for recurrence, including DSI, LVSI, Pl, LNM,
and/or bulky tumor, received whole pelvic irradiation or sys-
temic platinum-based chemotherapy as postsurgical adjuvant
therapy. RT consisted of whole pelvic external irradiation by
four-field technique with 50 Gy for 25 fractions beginning
four weeks after surgery. Chemotherapy was given at least
three courses at four-week intervals beginning approximate 3

JGynecol Oncol Vol. 24, No. 3:222-228

Journal of Gynecologic Oncology é )
s |

weeks after surgery. Chemotherapeutic regimens used were
previously described [17]. Briefly, IEP (ifosphamide: 1.5 g/m?,
day 1-3; epirubicin: 40 mg/m’, day 1; cisplatin: 14 mg/m? day
1-5) was used for eleven patients, CAP (cyclophosphamide:
500 mg/m? day 1; adriamycin: 50 mg/m?, day 1; cisplatin: 50
mg/m?, day 1) for five, MEP (mitomycin C: 10 mg/body, day 1;
cisplatin: 70 mg/m?, day 1; etoposide: 100 mg/m?, day 1-3) for
two, BOMP (bleomycin: 7 mg/body, day 1-5; vincristine: 0.7
mg/m?, day 5; mitomycin C: 7 mg/m? day 5; cisplatin: 14 mg/m?
day 1-5) for one, TC (paclitaxel: 175 mg/m?, day 1; carboplatin:
AUC5, day 1) for one, TP (paclitaxel: 135 mg/m? day 1;
cisplatin: 50 mg/m?, day 2) for one, ITP (ifosphamide: 1.5 g/m?,
day 1-3; paclitaxel: 175 mg/m? day 1; cisplatin: 14 mg/m?, day
1-5) for one, and intra-arterial infusion of cisplatin (100 mg/
body) for one, and cisplatin-based chemotherapy (unknown)
for seven.

3. Statistical analysis

Categorical variables were analyzed using the chi-square test
or Fisher’s exact test. We used the Kaplan-Meier method, log-
rank test for survival analysis and the Cox hazard method for
prognostic analysis. A result was considered significant when
the p-value was less than 0.05.

RESULTS

1. Patients’ characteristics

The clinicopathological characteristics of 130 patients with
cervical ADC are summarized in Table 1. Among 130 patients
with cervical ADG, sixty had clinical stage IB1, six had stage IB2,
four had stage A, and sixty had stage IB. Histologic subtypes
include eighty-eight cases of endocervical type, two of intes-
tinal type, thirty-two of adenosquamous carcinoma, seven of
endometrioid type, and one of clear cell carcinoma. Median
age of the patients was 47 years (range, 26 to 69 years). Median
follow-up period was 72 months (range, 4 to 120 months).
Among 130 patients, seventy-one patients did not receive
adjuvant therapy, because 53 patients showed no risk factors
for recurrence, and 18 patients refused adjuvant therapy due
to personal reasons. Fifty-nine patients with risk factors for
recurrence received adjuvant therapy, including 29 cases of RT
and 30 cases of systemic platinum-based chemotherapy.

2, Ovarian metastasis in adenocarcinoma of the uterine cervix
All cases of ovarian metastasis had stage IIB disease. Ovarian
metastasis was found in 12 of 130 cases (9%), and 11 of 12
cases died within five years. Ovarian metastasis is significantly
related to other pathological risk factors including LN me-
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Table 1. The clinicopathological characteristics of 130 patients with

adenocarcinoma

Tatsuya Kato, et al.

Table 2. Ovarian metastasis and other pathological risk factors

P Risk factor p-value
Characteristic No. (%) Histologic subtype (adeno) 0.97
Age (yn) Lymphovascular space invasion (positive) <0.001
<50 75(57.7) Parametrial invasion (positive) <0.001
=30 55 (42.3) Depth of stromal invasion (>2/3) <0.001
Stage Tumor diameter (>4 cm) 0.14
187 60 (46.2) Lymph node metastasis (positive) <0.001
i 6(4.6) Vaginal wall invasion (positive) <0.001
1A 4G.1) Uterine corpus invasion (positive) <0.001
1B 60 (46.2)
Histologic subtype
Endocervical 88 (67.7) 1.0 7%
Intestine 2(15) :
Adenosquamous 32(24.6) 084
Endometrioid 7(54) é. Ovarian metastasis (-) (n=118)
Clear cell 1(0.8) 5 081 E_:
Lymphovascular space invasion 2 'E
Negative 67 (51.5) D044 U :
Positive 63485 | T P
Parametrial invasion 62 :, Ovarian metastasis (+) (n=12)
Negative 111 (85.4) R e A LA S SR s e p<0.001
FeBligR il 0 20 40 60 80 100 120 140
Depth of stromal invasion Moniths
SZB 26738 Fig. 1. Survival of adenocarcinoma of the uterine cervix according
>2/3 34(26.2) to ovarian metastasis. All cases of ovarian metastasis had stage 1B
Tumor diameter (cm) disease. Ovar_ian metgstasis was found in 12 of 130 cases (9%), and 11
of 12 cases died within five years.
<4 106 (81.5)
e 24 (18.5)
Lymph node metastasis ovarian metastasis for multivariate survival analysis in this
Negative % (73.8) stady (. 13
Positive 34(26.2)
el sl e 3. Multivariate survival analysis
Negative 115 (87.0) An es.timat'ed five-year sgrvival rate of stage IB1 .vvas 96.6%,
Argipies 15(13.0) 75.0% in stagg I.BZ, 100% m.stage I1A, and 52.8% in sftage [IB.
Uterine corpus invasion Amgng the clinicopathological fac.tors analyzed in this study,
) all risk factors except for age are significantly related to poor
Negatie ki survival by univariate analysis (Table 3). Multivariate analysis
Peslthia SHed revealed that LNM (hazard ratio [HR], 4.4, 95% confidence
Ovarian metastasis interval [Cl], 1.7 to 11.4; p=0.002), LVSI (HR, 4.0; 95% Cl, 1.1
Negative 118(30.8) to 14.1; p=0.03), and Pl (HR, 4.6; 95% C|, 1.8 to 11.5; p=0.001)
Positive 12(9.2)

tastasis, LVSI, parametrial invasion, DSI, vaginal invasion, and
corpus invasion (p<0.001 for all 6 risk factors), which should
explain why the patients with ovarian metastasis showed
extremely poor survival (Table 1). We, therefore, excluded

224 www.ejgo.org

were independent prognostic factors in cervical ADC treated
with RH and systematic LND (Table 3).

Survival of the patients with cervical ADC could be stratified
into three groups by the combination of three independent
prognosticators. An estimated five-year survival rate for the
patients without three independent risk factors (group A,
n=59) was 98%, that for the patients with LVSI| and/or Pl with-

http://dxdoi.org/10.3802/jg0.2013.24.3.222
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Table 3. Multivariate analysis on the prognostic factors for adenocarcinoma

. . Univariate Multivariate
Clinicopathological factor s =
p-value RR 95% Cl p-value
Age (<50 vs. >50) 0.20 ' -
Stage (IB-IIA vs. 1IB) <0.001 -
Histologic subtype (adenosquamous vs. adeno) 0.27 0.07
LVSI (negative vs. positive) <0.001 4.0 1.1-14.1 0.03
Parametrial invasion (negative vs. positive) <0.001 46 1.8-11.5 0.001
Depth of stromal invasion (<2/3 vs. >2/3) <0.001 0.70
Tumor diameter (<4 cm vs. >4 cm) <0.001 0.59
Lymph node metastasis (negative vs. positive) <0.001 4.4 1.7-114 0.002
Vaginal wall invasion (negative vs. positive) <0.001 0.76
Uterine corpus invasion (negative vs. positive) 0.001 0.96
Ovarian metastasis (negative vs. positive) <0.001 -
Cl, confidence interval; LVSI, lymphovascular space invasion; RR, risk ratio.
1.0 — R —
Lﬂl\___l:\l‘(—), LVSI (=), Pl (=) (n=59) $=0.004 ) LNM (-) (n=96) _ _
08 " . | 0.8 1 p=0.210
L LN(=), LVSl and/or Pl (+) (=37) LNM [, one node site (n=7)=
< 0.6 < 0.6 4
E p<0.001 % p<0.001
@ 0.4 @ 04 p=0.009
024 LN (+) (n=34) 024  O—— —
LNM (+), more than two node site (n=27)
0 2lO 4IO 6'0 8|0 1(I)O 1.’1_’0 1:10 0 210 410 gO 8]0 160 150 1210
Months Months

Fig. 2. Stratification of survival of the patients with cervical adeno-
carcinoma by the combination of three independent prognosticators.
An estimated five-year survival rate for the patients without three
independent risk factors was 98%, that for the patients with lymph-
ovascular space invasion (LVSI) and/or parametrial invasion (Pl)
without lymph node metastasis (LNM) was 75%, and that for the
patients with LNM irrespective of the presence of LVSI/PI was 37%.

out LNM (group B, n=37) was 75%, and that for the patients
with LNM irrespective of the presence of LVSI/PI (group C,
n=34) was 37%. There is statistically significant difference
of disease-specific survival among each group (p=0.004 for
group A vs. group B, p<0.001 for group B vs. group C, p<0.001
for group A vs. group Q) (Fig. 2).

4, Impact of LNM on the survival of ADC of the uterine

cervix
Since multivariate analysis has shown that LNM was one of

J Gynecol Oncol Vol. 24, No. 3:222-228

Fig. 3. Impact of lymph node metastasis (LNM) on the survival of
adenocarcinoma of the uterine cervix. Estimated five-year survival
rate of the patients without LNM (group A) was 89%, that with one
positive-node site (group B), and that with more than two positive-
node sites (group C) was 86% and 23%, respectively. )

the most important prognostic factors in cervical ADC, we
analyzed its impact on the survival in cervical ADC according
to the number of positive-node sites. Estimated five-year
survival rate of the patients without LNM (group A, n=96)
was 89%. Estimated five-year survival rate with one positive-
node site (group B, n=7), and with more than two positive-
node sites (group C, n=27) was 86% and 23%, respectively
(Fig. 3). There was statistically significant difference of survival
between group A and C (p<0.001), and between group B and
C (p=0.009). However, there was no statistically significant
difference of survival between group A and B (p=0.29).
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DISCUSSION

In this retrospective analysis, we demonstrated that LNM,
LVSI, and Pl were independent prognostic factors for ADC of
the uterine cervix, and their survival was stratified by the com-
bination of three independent prognostic factors. Postopera-
tive treatment and follow-up modality could be individualized
according to the independent risk factors for survival.

Several reports found that patients with ADC have poorer
prognosis than do those with SCC [4,5,8-10], whereas oth-

Table 4. Patient characteristics between adenocarcinoma and squamous
cell carcinoma

Characteristic ADC SCC p-value

Age (yr)

<50 75(57.7) 146 (56.2) NS

>50 55(423) 114(43.8)  0.06
Stage

IB-1IA 70(53.8) 161(61.9) NS

1B 60 (46.2)  99(38.1) 0.24
Lymphovascular space invasion

Negative 67 (51.5) 105 (40.4) NS

Positive 63(485) 155(59.6) 0.25
Parametrial invasion

Negative 111(854) 215(827) NS

Positive 19(146) 45(17.3) 034
Depth of stromal invasion

<2/3 96 (73.8) 183(70.4) NS

>2/3 34(262) 77(296) 021
Tumor diameter (cm)

<4 106 (81.5) 213(81.9) NS

>4 24(185) 47(18.1) 037
Lymph node metastasis

Negative 96 (73.8) 194 (74.6) NS

Positive 34(262) 66(254) 030
Vaginal wall invasion

Negative 115(87.0) 207 (79.6) NS

Positive 15(13.0)  53(20.4) 0.25
Uterine corpus invasion

Negative 96 (73.8) 220 (84.6) NS

Positive 34(262) 40(154) 047
Ovarian metastasis

Negative 118(90.8) 255(98.1) NS

Positive 12(9.2) 5(1.9 0.53

Values are presented as number (%).
ADC, adenocarcinoma; NS, not significant; SCC, squamous cell carci-
noma.
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ers found no differences in prognosis [11-15]. When we
compared the frequency of clinicopathologic risk factors and
survival between ADC and SCC (260 cases) at our institution
during the same study period, we found no significant differ-
ence of frequency of clinicopathologic risk factors according
to the histologic subtype (Table 4). However, overall survival
of ADC was significantly worse than that of SCC (Fig. 4), sug-
gesting that adjuvant therapy might be less effective for ADC
than SCC.

Currently, standard adjuvant therapy was not fully estab-
lished after RH and LND for cervical ADC, but RT is widely
employed as a standard adjuvant therapy as well as for SCC.

“However, there is no definitive evidence that RT is more

beneficial than chemotherapy after radical surgery for cervical
cancer. Thus, adjuvant chemotherapy combined with RH and
systematic LND may also provide a survival benefit. However,
there are no randomized controlled studies comparing the
clinical efficacy of RT and chemotherapy after surgery so far.
We need to analyze the survival difference according to type
of adjuvant therapy in other patients’ cohort and in random-
ized trials in the future.

LNM have been shown to be the most important prognos-
ticator for ADC of the uterine cervix. However, it is still unclear
whether number of LNM sites affect differential survival of
cervical ADC treated with RH and pelvic lymph node dissec-
tion. We, therefore, analyzed overall survival according to the
number of positive-node sites and demonstrated that survival
with one positive-node site was not significantly worse than
that with negative-node (Fig. 3), which is similar to our previ-
ous report [18]. We speculate that single LNM site might be
a local disease, and can be curable by our current treatment
strategy consisting of extensive surgery and adjuvant therapy.
This result is similar to that in node-positive endometrial

1.0q =
SCC (n=257)
0.8
ADC (n=130)
= 0.6
=
f
=
N 0.4
0.24
p<0.001
T T T N T T 1
0 20 40 60 80 100 120 140
Months

Fig. 4. Comparison of overall survival according to the histologic type.
ADC, adenocarcinoma; SCC, squamous cell carcinoma.
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cancer as we previously reported [19].

In contrast to node-negative patients, prognosis of patients
with multiple positive-node sites was significantly worse than
that with no and one positive-node site, indicating that most
appropriate treatment strategy for patients with multiple
positive-node sites remains to be established. If we can
accurately predict LNM preoperatively, we can choose CCRT
instead of radical surgery as a primary treatment for patients
with multiple positive-node sites. Among risk factors, which
can be assessed preoperatively, tumor size is supposed to
be a good predictive factor for LNM. However, its prognostic
value remains controversial [10,15]. In fact, tumor size was not
an independent prognostic factor in our patient cohort. One
possible preoperative assessment to predict LNM might be
use of the combination of serum tumor markers, because we
have previously shown that preoperative serum SCC and CA-
125 levels strongly associated with number of positive pelvic
nodes, site of positive-node in cervical SCC [20]. Alternatively, it
is worth to utilize new imaging technique to efficiently detect
LNM. Magnetic resonance/positron emission torography (PET)
has been reported to be more accurate than PET-computed
tomography (CT) to predict LNM in cervical cancer [21].

In summary, we found three independent prognostic factors
for patients with ADC of the uterine cervix who underwent
RH and systematic LND. Prospective study is necessary to
establish standard primary treatment (CCRT or RH) or standard
adjuvant therapy (RT or CCRT or chemotherapy) after RH and
systematic LND for early-stage ADC of the uterine cervix with
multiple-node sites to improve their survival.
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Although clinical trials of molecular therapies targeting critical biomarkers (mTOR, epidermal growth factor receptor/epidermal
growth factor receptor 2, and vascular endothelial growth factor) in endometrial cancer show modest effects, there are still
challenges that might remain regarding primary/acquired drug resistance and unexpected side effects on normal tissues. New
studies that aim to target both genetic and epigenetic alterations (noncoding microRNA) underlying malignant properties of tumor
cells and to specifically attack tumor cells using cell surface markers overexpressed in tumor tissue are emerging. More importantly,
strategies that disrupt the cancer stem cell/epithelial-mesenchymal transition-dependent signals and reactivate antitumor immune
responses would bring new hope for complete elimination of all cell compartments in endometrial cancer. We briefly review the
current status of molecular therapies tested in clinical trials and mainly discuss the potential therapeutic candidates that are possibly

used to develop more effective and specific therapies against endometrial cancer progression and metastasis.

1. Introduction

Endometrial cancer (EC) is the most common gynecological
malignancy among women worldwide with 287000 new cases
and estimated 74000 deaths per year [1].

EC has been dichotomized into two types with distinct
underlying molecular profiling, histopathology and clinical
behavior: less aggressive type I and highly aggressive type IL
Most ECs are type I (approximately 75%) and are estrogen-
dependent adenocarcinomas with endometrioid morphology
[2]. They are usually diagnosed at an early stage and have
a good prognosis (a 5-year survival rate of 80-85%) after
surgery [2, 3]. In contrast, type II ECs with poorly differen-
tiated endometrioid and serous histology are associated with
myometrial invasion, extrauterine spread, and a lower 5-year
survival rate (35%) [3-6]. Although patients with advanced
or recurrent disease typically receive adjuvant chemotherapy
and radiation, they have an extremely poor prognosis. A
potential strategy for the treatment of these cases is to target
EC cells by blocking key signaling pathways that are necessary
for tumor development.

2. Therapeutic Targets for EC

Type I EC frequently exhibits altered PI3K/PTEN/AKT/
mTOR signal pathway [7-11]. Type II cancer predominantly
shows mutations in p53 [12] and epidermal growth factor
receptor 2 (HER-2) overexpression [13]. The upregulation
of epidermal growth factor receptor (EGFR) [14, 15] and
vascular endothelial growth factor (VEGEF) [16], dysregu-
lated microRNA (miRNA) [17], and activation of cancer
stem cell (CSC)/epithelial-mesenchymal transition (EMT)
programs are involved in oncogenesis and progression of
both cancer types [18-20]. Owing to the high-frequency
activation of PI3K/AKT/mTOR, EGFR/HER2 and VEGEF-
related pathway and their important roles in promoting EC
growth and metastasis, new drug targeting these signals
would be valuable to a very large number of patients with
EC. Recently, clinical trials assessing the efficacy of mTOR
inhibitor, EGFR/HER2 inhibitor, and antiangiogenic agent
for EC have been conducted and demonstrated modest effects
[21, 22] (Figure 1).





