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REVIEW ARTICLE

Gynecologic Cancer InterGroup (GCIG) Consensus
Review for Cervical Adenocarcinoma
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Abstract: Cervical adenocarcinoma is known to be less common than squamous cell
carcinoma of the cervix comprising approximately 25% of all cervical carcinomas. Dif-
ferences in associated human papillomavirus types, patterns of spread, and prognosis call for
treatments that are not always like those for squamous cancers. In this review, we report a
consensus developed by the Gynecologic Cancer InterGroup surrounding cervical adeno-
carcinoma for epidemiology, pathology, treatment, and unanswered questions. Prospective
clinical trials are needed to help develop treatment guidelines.

Key points: Differences between adenocarcinoma and squamous cell carcinoma, and

Individualization of the therapy
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C ervical cancer is the third most common cancer in women
worldwide. Most cases are of squamous cell carcinoma
(SCC) histology. Less common types include adenocarcinoma
(AC), adenosquamous (AS) (generally considered together),
and several rare histological subtypes. In the 1950s and 1960s,

the proportion of cervical cancers that were either AC or AS was
only 5% to 10%; but recent studies suggest that the proportion
of cases with AC has increased, and currently, SCC represents
approximately 75% of cases of invasive cervical carcinoma,
whereas AC comprises approximately 20% to 25%. Reasons
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for the increase in AC compared to SCC is likely multifactorial.
A relative increase is likely due to the success of the screening
program with Papanicolaou test leading to a fall in invasive
SCC. Papanicolaou testing is not as effective in detecting pre-
invasive and invasive AC, which is generally located in the
endocervical canal rather than on the ectocervix. Furthermore,
preinvasive adenocarcinoma in situ cytology is less consistently
described and recognized. The increasing incidence may also
relate to other risk factors including obesity and reduced parity.

Currently, AC and AS carcinoma of the cervix are
treated similar to SCC. However, there is increasing evidence
to suggest that these subtypes behave differently, with dif-
ferent epidemiology, prognostic factors, patterns of spread,
and failure after treatment. Emerging evidence also suggests
that AC may be more radio resistant. Owing to the relative
rarity of this tumor subtype, randomized studies have been
challenging. This review summarizes the current data and
provides some direction where treatment may differ between
histological subtypes. Given the paucity of data, no attempt is
made to create consensus guidelines but rather to summarize
our existing understanding of this uncommon cancer.

EPIDEMIOLOGY

Whereas AC and SCC share many similar risk factors,
there are also some differences. Both SCC and AC are asso-
ciated with human papillomavirus (HPV) infection; however,
there are some differences in the pattern of this association.
Adenocarcinoma is associated with a higher likelihood of HPV-
16 and HPV-18, which is present in more than 80% of cases.!
Human papillomavirus 18 accounts for approximately 50% of
AC but only 15% of SCC.? Squamous cell carcinoma is also
associated with a wider diversity of uncommon HPV subtypes.

The use of oral contraceptives has been associated with
an increased relative risk of cervical cancer, but the risk is
similar for both SCC and AC.? In contrast, smoking is strongly
associated with SCC of the cervix but seems to be less asso-
ciated with AC.* Adenocarcinoma has been linked to several
other risk factors more commonly associated with endometrial
cancer, including obesity! and nulliparity.®

PROGNOSTIC FACTORS

The prognostic significance of histological subtype
remains controversial. However, most studies suggest a worse
prognosis for AC compared to SCC, with a 10% to 20% dif-
ference in 5-year overall survival (OS) rates.%’

Clinical stage remains the most important prognostic
factor for all cervix cancer subtypes, including AC. One study®
involving 305 patients with AC found 5-year OS reduced from
80% in International Federation of Gynecology and Obstetrics
stage I to 37% in stage 2 and less than 11% in stage 3. The
difference between SCC and AC prognosis in early-stage cer-
vical cancer is controversial. Kasamatsu et al® showed no dif-
ference, but Hopkins et al'® showed a worse prognosis in AC
compared with SCC. Nevertheless, it becomes more apparent
as the stage increases.®!® Hopkins et al reported that patients
with stage II squamous cell disease had a 62% survival com-
pared with patients with AC who had 47% survival (P =0.01);
patients with stage III squamous cell disease had a 36%
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survival, compared with patients with AC who had 8% survival
(P=0.002).10

An example of the difficulty in ascertaining the prog-
nostic significance of cell type is seen among prospective
clinical trials performed by the Gynecologic Oncology Group
(GOG). The GOG has a long history of combing AC and SCC
together in their studies. On behalf of the GOG, Monk et al'!
retrospectively reviewed data from 335 women with primary,
previously untreated, histologically confirmed invasive (stages
1IB to IVA) cervical carcinoma who received weekly cisplatin
and pelvic radiation while participating in similar arms of
2 GOG studies (protocols 120 and 165). This ancillary data
project was only able to demonstrate a trend in worse survival
for AC compared to SCC (PFS: hazard ratio, 1.40; P = 0.147
and OS: hazard ratio, 1.32: P = 0.261). This nonstatistical dif-
ference may clearly be a result of small numbers as only 11.4%
had AC."

Tumor size is also a significant prognostic factor. Dif-
ferences in prognosis are less evident with small tumors but
increase with larger tumor size. Several studies have shown
that tumors greater than 4 cm had a poorer prognosis in AC
compared with SCC.” Adenocarcinoma has also been reported
to have a higher likelihood of lymph node involvement, com-
pared to SCC, and a worse prognosis. 2

For stage I AC, survival was significantly related to
tumor differentiation, lymph node status, and amount of re-
sidual disease present in the cervix after radical hysterectomy.
Survival was not significantly influenced by histologic sub-
type, patient’s age, number of positive lymph nodes, or tumor
size greater than 3 cm.'?

Adenosquamous carcinoma is generally included with
AC in most studies.'* However, there are some data suggesting
that AS has a poorer prognosis compared with AC.!5-16

Patterns of Dissemination and Recurrence

There are also differences in the pattern of dissemina-
tion of advanced or recurrent disease with a possible higher
rate of ovarian metastases seen with AC than SCC (5.31% vs
0.79%) and also a higher tendency for intra-abdominal carci-
nomatosis and hematogenous metastases compared with SCC.!7
Outcome for patients with ovarian metastasis is generally be-
lieved to be very poor and not related to International Federa-
tion of Gynecology and Obstetrics stage and histological type.
The presence of ovarian metastasis has no correlation with
lymph node involvement or parametrial invasion. Kuji et al'®
found that peritoneal cytology was positive in 9 patients (3.9%),
with 3 (2.2%) of 139 patients having SCC and 6 (6.7%) of
89 patients having AC. Thirty percent of patients with SCC
who had positive cytology had a recurrence, whereas all pa-
tients with AC had recurrence. In this single study, multi-
variate analysis revealed that peritoneal cytology (P = 0.029)
and histological type (P = 0.004) were independent prog-
nostic factors.!®

One possible reason for the poor prognosis associated
with AC in some studies might be a lower sensitivity to ra-
diotherapy'® as well as a higher rate of lymph node metas-
tasis.”!? Subset analyses of several studies suggest higher
recurrence rates after radiation in AC compared to SCC.2°
However, one study also shows a higher local control rate for
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AC with postoperative adjuvant radiotherapy than for
SCC.?° In a prospective GOG trial, Peters et al?! reported
a similar prognosis for patients with AC and SCC when
adjuvant treatment involved chemoradiotherapy after radical
hysterectomy.

Tang et al®? recently reported a large phase 3 study in
880 patients with stages IIB to IVA AC comparing con-
current chemoradiation therapy (CCRT) to chemoradiation
with one cycle of cisplatin and paclitaxel followed by radi-
ation then 2 further cycles of cisplatin/paclitaxel. Results
showed an improved disease-free (P < 0.05), survival (P <
0.05), and long-term tumor control (P < 0.05) in patients
receiving neoadjuvant and consolidation chemotherapy in
addition to radiotherapy.??

There have also been several small studies in AC and
substudies of patients with cervical cancer with metastatic
disease receiving platinum-based combination chemotherapy
showing activity similar if not better than seen with SCC. The
GOG protocol 240 demonstrated that chemotherapy plus
bevacizumab significantly improved OS in advanced and re-
current cervical cancer.?> In an unplanned hypothesis gener-
ating subgroup analysis, the benefit conferred by bevacizumab
was not sustained among the 27% with AC histology, sug-
gesting that AC is a different disease than SCC when treated
with antiangiogenesis therapy. Three other phase 3 GOG stud-
ies of chemotherapy in this setting have also been reviewed
(179, 204, and 240). Binary exchange analysis was performed
using the Pearson test to evaluate response rate, the Kaplan-
Meier method to estimate progression-free survival and OS,
and the Cox proportional hazards model to estimate the ef-
fect of histology on progression-free survival and OS. Eli-
gible patients (N = 994) were evaluated, of whom 25% (n =
246) had AC/AS and 75% (n = 748) had SCC. There were no
significant differences in response rates and time to response
between histologic subgroups. The hazards of progression
and death for AC + AS vs SCC were 1.13 (95% confidence
interval [CI], 0.97-1.33; P = 0.119) and 0.97 (95% CI,
0.82-1.15; P = 0.747), respectively. The hazards of pro-
gression and death for AC vs SCC + AS were 1.01 (95% CI,
0.84-1.23; P = 0.893) and 0.89 (95% CI, 0.73-1.10; P =
0.277), respectively. The GOG protocol 240 was under-
powered for AC/AS to draw any conclusions regarding the
efficacy of incorporation of antiangiogenesis therapy in these
uncommon histologies. Given the relative infrequency of AC +
AS, these pooled data support the hypothesis that these his-
tologic subtypes are not significantly different in their bio-
logic response to systemic therapy in the recurrent/metastatic
setting.24

PATHOLOGY

Fifty percent of cervical ACs are exophytic or polypoid,
but 15% of patients have no visible lesion especially for early
invasive AC or adenocarcinoma in situ.? In cases of invasive
AC, immunohistochemistry is usually used to separate a pri-
mary endocervical tumor from an endometrial tumor, for in-
stance, carcinoembryonic antigen and p16 expression (a surrogate
of HPV) together with the absence of hormone receptors and
vimentin favor a cervical origin.
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Cervical ACs are subdivided into several categories®> in-
cluding endocervical, mucinous, villoglandular, endometrioid,
clear cell, serous, mesonephric ACs, and AS carcinomas.

Endocervical AC of usual type represents the most fre-
quent subtype of cervical ACs (90% of cases).

Mucinous ACs are subdivided into gastric type includ-
ing its variant adenoma malignum, intestinal type, and signet-
ring cell type. The adenoma malignum variant of gastric-type
AC is the most difficult diagnosis because their well-
differentiated tumor glands are difficult to distinguish from
normal endocervical glands. In this case, the key histological
feature is the depth of invasion together with clinical data.
Somatic mutations of the STK/! gene responsible for the
Peutz-Jeghers syndrome have been described in 55% of
these tumors.2 The gastric-type cervical AC?"2® is composed
of glands with a pyloric phenotype (voluminous, clear, pale
eosinophilic cytoplasm and distinct cell borders) and immuno-
profile (HIK1083 and MUCS6 expression). There is no associa-
tion with HPV. Patients with this type of mucinous carcinomas
have a poor prognostic with a decreased 5-year survival rate of
30% versus 77% for usual-type AC.

Villoglandular AC ofthe cervix is rare, showing a distinct
exophytic and villopapillary growth. When superficially inva-
sive, this variant has an excellent prognosis with very rare lymph
node metastases.

Endometrioid (5% of cervical ACs), serous, and clear
cell ACs are less frequent and exhibit the same morphologi-
cal and phenotypic features of their endometrial and/or ovarian
counterparts. Diagnosis of cervical serous AC should be made
only when an ovarian or endometrial tumor has been excluded.
As it is the case with vaginal tumors, cervical clear cell AC is
associated with in utero exposure to diethylstilbestrol.

Finally, mesonephric AC, which arises from mesoneph-
ric remnants, is a very rare tumor located in the lateral and
posterior wall of the cervix. The main characteristics of these
tumors are the presence of eosinophilic hyaline secretion within
tubules and the coexpression of both CD10 and vimentin in
the absence of hormone receptors.?’

In contrast to SCCs, which are the most frequent tu-
mors of the cervix, a few molecular alterations have been
described for ACs. Gene expression profiling showed up-
regulation of 4 genes (CEACAMS, TACSTDI1, S100P, and
MSLN) belonging to the tetraspanins family that might be
associated with tumor progression.>® More recently, onco-
genic mutations have been identified in PI3KCA (25%) and
KRAS (17.5%) genes.3!

PRIMARY TREATMENT
The currently recommended treatment for AC of the
uterine cervix, according to each disease stage, is described
later in the text based on the National Comprehensive Cancer
Network guideline.* Clear treatment differences between AC
and SCC are not evidence based.

Adenocarcinoma in situ

Simple total hysterectomy (the cone is considered for
fertility preservation)
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Stage IA Adenocarcinoma

Invasions of 3 to 5 mm: type-B radical hysterectomy
with retroperitoneal lymph node dissection Invasions of less
than 3 mm: simple total hysterectomy is recommended. In cases
where fertility preservation is needed, conization or trachelec-
tomy is considered.

Stage IB/Il AC

Radical hysterectomy or CCRT for patients with small
tumors, less than 2 cm, and negative lymphovascular space
invasion, the survival difference between AC and SCC is neg-
ligible, so the treatment strategy for the patients with AC should
be same as that for the patients with SCC.

Although literatures showed inferior survival of stage
IB1 (<4 cm),*® radical hysterectomy or CCRT is the standard
care because of the lack of evidence that adjuvant chemo-
therapy is efficacious to improve the survival.

In patients with tumor sizes greater than 4 cm and pro-
gressively advanced disease, CCRT is the primary treatment.>*
A pretherapeutic aortic nodal staging by laparoscopy has been
proposed.>-¢

Some Asian studies suggested that the prognosis of AC
is worse than SCC in patients with pathologically high-risk
factors after radical hysterectomy.'*37

Neoadjuvant chemotherapy followed by radical hyster-
ectomy has been controversial®®3%; however, it is of great in-
terest by using less toxic regimen, docetaxel and carboplatin.*®

Stage IIA/IVA AC

Concurrent chemoradiation therapy (CCRT) mainly
uses weekly administration of cisplatin. Standard radiother-
apy (RT) technique is as follows*!: Patients generally receive
40- to 45-Gy whole pelvic RT with 10-MV x-rays using either
parallel-opposed anteroposterior or 4-field box beams, with
1.8 to 2 Gy per fraction and 5 fractions weekly. An extended
field to the para-aortic region is not routinely given for pa-
tients without imaging findings of para-aortic lymphade-
nopathy. The parametria receives a boost of 57.6 Gy or less
to 58 Gy using a parallel-opposed anteroposterior field with a
4-cm-wide midline block in patients with stage IIB or greater
disease. The intracavitary brachytherapy boost is usually given
using an iridium 192 source. The typical dose to point A was
4.3 Gy per fraction for 6 fractions, with 2 fractions weekly.
The median cumulative dose and biologically equivalent dose
to point A was 70.8 and 90 Gy, respectively, with the a/b ratio
for tumor effects assumed to be 10 Gy. For patients with lower
vaginal tumor extension, bladder or rectal invasion, or persis-
tent bulky tumor after 44 to 45 Gy of initial RT, the external
beam doses to the low pelvis are increased to 50 to 54 Gy
without a central block, followed by either intracavitary brachy-
therapy or an additional primary tumor boost of 70 or less to
72 Gy without brachytherapy.

There is a report showing that CCRT with paclitaxel plus
cisplatin is potentially more effective than single-agent cisplatin.*?

Stage IVB AC

Systemic chemotherapy with platinum and paclitaxel is
reasonable in patients with good performance status and is
similar to those with recurrent disease.

© 2014 IGCS and ESGO

TREATMENT OF METASTATIC
DISEASE AND RELAPSE
The frequency of ovarian metastasis is higher in AC
than in SCC (5% vs 0.8%).!7 The differences in the sites of
recurrence suggest that SCC predominantly disseminates lym-
phatically, whereas AC may do so hematogenously.!” The fre-
quency of distant metastasis is higher in AC than in SCC.”

Chemotherapy Regimen

At present, the same chemotherapy regimen might be
recommended for both AC and SCC**: paclitaxel plus cis-
platin as standard treatment*> and paclitaxel and carboplatin
as alternative treatment (JCOG 0505). The effectiveness of
paclitaxel*®*7 or docetaxel plus carboplatin®® have been re-
ported for AC. Adding bevacizumab is an option.?*

Should AC be studied separately from SCC?
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Background: Based on the result of our previous study showing better overall survival (OS) at the lower dose (0.2 pg) of
immunomodulator Z-100 than higher dose (40 pg) in patients with locally advanced cervical cancer who received radio-
therapy, we conducted a placebo-controlled double-blind randomized trial.

Patients and methods: Patients of stages lIB-IVA squamous cell carcinoma of the uterine cervix were randomly
assigned to receive Z-100 at 0.2 pg (Z) or placebo (P). The study agent was given subcutaneously twice a week during
the radiotherapy, followed by maintenance therapy by administering once every 2 weeks until disease progression.
Primary end point was OS, and secondary end points were recurrence-free survival, and toxicity.
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Resulis: A total of 249 patients were randomized. Death events occurred extremely slower than expected, and
Independent Data Monitoring Committee recommended to analyze the survival result prematurely. The 5-year OS rate
was 75.7% [95% confidence interval (Cl) 66.4% to 82.8%)] for Arm Z and 65.8% (95% Cl 56.2% to 73.8%) for Arm P
(P =0.07); hazard ratio was 0.65 (95% Cl 0.40~-1.04). Survival benefit in Arm Z was observed regardless of chemoradia-
tion or radiation alone. There was no trend in recurrence-free survival between the two arms. Side-effects were not differ-

ent between two arms.

Conclusion: Z-100 showed a trend of improvement on OS in locally advanced cervical cancer, aithough the statistical
power was less than anticipated because survival rates were unexpectedly higher than expected for both arms. Validation

of potential survival benefit of immune modulation should be made.
Trial registration: umin.ac.jp/ctr Identifier: CO00000221.

Key words: cervical cancer of the uterus, chemoradiotherapy, radiotherapy, immunotherapy, dose of immunomodulator,

Z-100

introduction

Although concurrent cisplatin-based chemoradiotherapy has
been shown to improve the overall survival (OS) compared
with radiotherapy alone [1, 2], prognosis of advanced cervical
cancer is not satisfactory. To improve the efficacy of chemor-
adiotherapy further, other modalities have been investigated,
such as adjuvant chemotherapy following chemoradio-
therapy [3] or combining chemotherapy and immunotherapy
[4].

Z-100 is a hot-water extract from human bacillus tuberculosis
containing polysaccharides such as arabinomannan and man-
nan. It is an immunomodulatory agent, and its carcinostatic
potential was reported in 1966 [5].

In recent preclinical studies, the administration of Z-100 in
combination with the radiation showed the inhibitory action of
pulmonary metastasis in tumor-bearing mice model [6].
Moreover, the combination of Z-100 with the radiation showed
the prolongation of survival time in tumor-bearing mice model
[6]. The effect of Z-100 was expressed by the improvement of
the helper T-cell response from type 2 dominant to type 1 dom-
inant state via upregulation of interferon-y and interleukin-12
productions {7, 8].

We have conducted two clinical studies. The first study was
a dose-finding randomized phase II trial (2 versus 20 versus
40 pg) with radiotherapy. In this study, 40 pg was the most ef-
fective dose in terms of tumor response [9]. Based on this result,
we conducted a double-blind randomized phase III trial. At the
time of designing the trial, a placebo-controlled trial comparing
with 40 pg was attempted, but it was impossible to use placebo
due to social and ethical considerations. Therefore, we con-
ducted a randomized phase III trial comparing 0.2 (substitute to
placebo) versus 40 pg of Z-100 with radiotherapy for stage III
cervical cancer of the uterus [10]. Unexpectedly, OS was better
in the low-dose group than in the high-dose group. We looked
at the historical survival data and found that the 5-year survival
rate of the high-dose Z-100 group appeared to be similar to that
of radiotherapy alone [11].

Therefore, we hypothesized that low-dose Z-100 improved
OS although administering a higher dose of Z-100 did not show
survival benefit [10]. To prove this hypothesis, we conducted
the current trial to test whether low-dose Z-100 demonstrates a
survival benefit over placebo.

patients and methods

This is a double-blinded placebo-controlled phase III trial to compare the
efficacy of low-dose (0.2 pg) Z-100 and placebo in patients with locally
advanced cervical cancer.

patients

Eligible patients were the International Federation of Gynecology and
Obstetrics (FIGO) stage IIB-IVA squamous cell carcinoma of the uterine
cervix without having suspicion of para-aortic lymph node metastasis. The
patients were scheduled to undergo radiotherapy with or without cisplatin-
based concurrent chemotherapy. Patients must be between 20 and 79 years
old with a performance status of 0, 1, or 2. For patients who were scheduled
to undergo chemoradiotherapy, creatinine clearance must be greater or equal
to 60 ml/min.

We excluded those patients who had double cancer, other invasive cancer
treated within 5 years, renal disease except hydronephrosis due to cervical
cancer. Patients who were allergic to platinum agents were excluded, if there
were plans to treat the patients with chemoradiation.

Representative hematoxylin—eosin-stained microscopic slides of the
primary site before radiotherapy were reviewed by the Central Pathology
Review Committee. The Image Evaluation Committee confirmed that there
was no para-aortic lymph node metastasis by computer tomography scan,
and the tumor size was estimated by magnetic resonance imaging.

This trial was approved by each institutional ethical review board and all
patients must sign the informed consent form.

randomization

Patients were randomly assigned in a ratio of 1:1 to receive Z-100 or placebo
in a blinded manner by the central registration system. Randomization was
carried out with dynamic allocation by minimization method with the
biased-coin method. The allocation factors were FIGO stage (IIB versus IIIA
versus IIIB low-intermediate versus IIIB high versus IVA), plan to perform
combined use of cisplatin during the radiotherapy period (yes versus
no), plan to perform adjuvant chemotherapy to response case (yes versus
no) and facility. Stratification was made by degree of the parametrium, low-
intermediate or high. Pelvic wall invasion is unilateral, and its degree is from
low to medium. Low-intermediate was defined when parametrial invasion
was unilateral or if the degree of parametrial invasion is not sure whether
moderate or severe. When parametrial invasion was bilateral, or unilateral
with definitely high it was classified to be high.

The study sponsor, study personnel, and patients remained masked to
treatment assignment until completion of the study.
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treatment schedule

administration of Z-100. Z-100 or placebo was administered twice a
week during the radiotherapy, and also given once every 2 weeks during the
follow-up period. Z-100 or placebo was administered until progression or
recurrence.

radiotherapy

The radiotherapy was scheduled based on the guideline [12] from the Japan
Society of Obstetrics and Gynecology. Patients were treated with a combin-
ation of external beam and intracavitary irradiation. External beam radio-
therapy (EBRT) was delivered to the whole pelvis through anterior and
posterior parallel-opposed portals or the 4-field box technique using >6-MV
X-rays. The clinical target volume included the cervical tumor, uterus, para-
metrium, at least the upper half of the vagina, and the pelvic lymph nodes.
EBRT was given at 1.8-2.0 Gy per fraction, five times per week. A central
shield was inserted in the radiation field after delivering 30-40 Gy to the
whole pelvis, in principle. The planned total dose to the pelvic sidewall was
50 Gy, but modification of the dose was allowed based on the tumor volume.

With regard to intracavitary brachytherapy (ICBT), tandem and ovoid
applicators were used, and X-ray-based 2D treatment planning was built for
all patients. Either high-dose rate or low-dose rate treatment was given
according to the institutional practice. Most common schedule of high-dose
rate ICBT was 24 Gy in 4 fractions to point A, carried out weekly during
central shielding EBRT. In low-dose rate ICBT, the prescribed dose to point
A was 20-50 Gy in 2-3 fractions. The Radiotherapy Committee reviewed
compliance with the radiotherapy.

When chemoradiotherapy was applied, cisplatin-based chemotherapy
must be used. Weekly administration of cisplatin at 30-40 mg/m? and a total
of 150-300 mg/m* were recommended. The decision to treat with chemora-
diotherapy or radiotherapy alone was up to the physician’s discretion based
on each patient’s condition.

response rate

Evaluations are to be made in five stages through gynecological palpation and
rectal examination according to the following criteria. Complete response (CR):
tumor disappeared (the size of the cervical section has returned to normal);
partial response (PR): tumor is reduced by 50% or more; minor response
(MR): tumor is reduced 25% or more; no change (NC): no change in tumor;
progressive disease (PD): tumor increased in size. CR and PR are defined as
‘respond case.” The response rates were calculated as follows. Response rate (%)
= (number of respond case) x 100/number of evaluated cases.

adjuvant chemotherapy

Since the subset analysis in our previous study demonstrated a favorable
result by administering adjuvant chemotherapy using oral 5-FU or tegafur-
uracil, we allowed each institution to decide on the use of adjuvant chemo-
therapy. In other words, each institution had to declare before the trial
started whether they would administer the adjuvant chemotherapy. For ad-
juvant chemotherapy, only oral agents of 5-FU, tegafur-uracil, or doxifluri-
dine were allowed. These agents were administered daily until progression or
unacceptable toxicity occurred.

adverse evenis

All adverse events regarding Z-100 or chemotherapy or radiotherapy were
reported until the time of objective disease progression. The survey period
of an adverse event is from the starting day of treatment to the final
administration day +28 days. In case where an adverse event occurred the
severity was to be judged as mild, moderate or severe. Late toxicity was

evaluated according to RTOG-EORTC Late Radiation Morbidity Scoring
Schema [13].

statistical analysis
end points. The primary end point of this study was OS, and recurrence-
free survival, tumor response, and toxicity were the secondary end points.

The estimated total sample size was 240 to detect an 18% increase in the
5-year survival rate, assuming that the 5-year survival rate for the Z-100
group is 60% [i.e. a hazard ratio (HR) of 1.7 for placebo over Z-100.), signifi-
cance level of 5% (two-sided), power of 80%, 2-year recruitment period, and
3.5-year follow-up period. We planned an interim analysis after 80 deaths to
specify the follow-up period.

OS and recurrence-free survival were compared between treatment
groups with a log-rank test; HRs [with 95% confidence interval (CI)] were
calculated from score statistics of log-rank test; and Kaplan-Meier estimates
were calculated for each treatment group. Tumor response rates were com-
pared between treatment groups with Fisher’s exact tests. Adverse events and
laboratory abnormalities were reported by treatment group, category, and
worst grade.

In efficacy analyses, OS was based on the full-analysis set (FAS) following
the intention-to-treat principle and recurrence-free survival was based on
the patients who had a tumor response in FAS. Toxicity analyses included all
patients who received at least one dose of study drug. SAS (version 9.1.3) was
used for statistical analysis.

results

The study opened September 2004 and closed for enrollment in
October 2006. A total of 249 patients were enrolled from 61 insti-
tutions, and 123 patients were randomized to the Z-100 group
and 126 patients were allocated to the placebo group (supplemen-
tary Figure S1, available at Annals of Oncology online).

patients characterislics

The demographic and clinical characteristics of the patients
were similar in both groups (Table 1) in terms of age, perform-
ance status, stage, chemoradiotherapy or radiotherapy alone,
and with or without adjuvant chemotherapy. Of patients, 70%-
75% received chemoradiotherapy, and more than 90% received
no adjuvant chemotherapy. The median doses and overall treat-
ment time was also equivalent for both groups.

sfficacy

The death events occurred much slower than expected (supple-
mentary Figure S2, available at Annals of Oncology online).
Therefore, the Independent Data Monitoring Committee
recommended stopping the trial after the 5-year follow-up
period was passed because it would take years to reach the
required event number, but survival can be estimated with 5-
year survival. Therefore, the committee decided further follow-
up was unethical. The recalculated power was approximately 0.7
for this situation. The clinical cutoff date for the analyses pre-
sented here was November 2011. With a median follow-up of
70 months at the time of data cutoff, 67 deaths had occurred
before unblinding.

Figure 1A shows the Kaplan-Meier curve for the OS of
patients. The 5-year survival rate of the Z-100 group was 75.7%,
whereas that of the placebo group was 65.8%. The HR of death
was 0.65 (95% CI 0.40-1.04, P=0.07). Although the overall
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7-100 Placebo

group group
(N=121) (N=122)

- Age, years
Mean (SD) 60 (11) 60 (12)
Median (range) 61(32-79) 62 (31-79)
erformance status, no. of patients (%)
97 (80) 101 (83)
23(19) 18 (15)
1(1) 3(3)
1GO stage, no. of patients (%)
1II 55 (46) 52 (43)
m 59 (49) 63 (52)
v 7(6) 7 (6)
isplatin, no. of patients (%)
No 30 (25) 33 (27)
Yes 91 (75) 89 (73)
djuvant chemotherapy, no. of patients (%)
No 114(94) 111 (91)
Yes 7(6) 11(9)
xternal beam Radiotherapy, Gy
Median total dose (range)
ntracavitary brachytherapy, Gy*
HDR median point A dose
(range)d
LDR median point A dose
(range)®

50 (45-60) 50 (45-60)
24 (5-35) 24 (1-30)
30 (28-42) 36 (30-40)

verall treatment time, days

Median (range) 49 (35-79) 50 (39-101) 0.08"

‘Wilcoxon rank sum test.
Fisher’s exact test.
In Z-100 group, three patients did not carry out the intracavitary
- brachytherapy.
Z-100 group (1 = 115), Placebo group (n =117).
Z-100 group (n = 3), Placebo group (n=5).
DR, high-dose rate; LDR, low-dose rate.

treatment time was longer in the placebo group, Cox regression
with covariates including overall treatment time showed similar
result (HR = 0.70).

There was no difference in recurrence-free survival between the
two groups (Figure 1B). We carried out subset analysis on OS
(Figure 2), and found that Z-100 improved the survival in almost
all patients’ populations, particularly for patients with stage III
(Figure 2; P=0.03), and the survival showed a trend in favor of
the Z-100 group regardless of chemoradiotherapy or radiotherapy.

The response rate was 99% of the Z-100 group (CR 82, PR 37/
120), the placebo group 99% (CR 66, PR 54/121). No significant
difference in the response rate between the two groups.

Site of recurrence were summarized in Table 2. There was no
difference between the treatment groups.

adverse evenis

Major adverse events during the radiotherapy or concurrent
chemoradiotherapy were similar in both groups (Table 3). The
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Figure 1. Overall survival curves and recurrence-free survival. Panel (A)
shows overall survival. Panel (B) shows recurrence-free survival. The 5-year
survival rates of patients assigned to Z-100 and those assigned to placebo are
75.7% versus 65.8% (A). HR, hazard ratio.

late adverse events (the Z-100 group/the placebo group, number
of case) of grade 3 or 4 was the hematological (2/1), gastrointes-
tinal (3/3), renal or genitourinary (3/2), reproductive (0/3) and
others (2/1). There was no difference in the late adverse events
associated with radiotherapy between the two groups (supple-
mentary Table S1, available at Annals of Oncology online).

discussion

This study is the first placebo-controlled double-blind rando-
mized phase trial of the immunomodulating agent for locally
advanced cervical cancer. The trial design of this study is an
obvious strength of the study. It was unfortunate, however, that
the difference in OS improvement was not statistically signifi-
cant, because the events were fewer than expected, therefore
further evaluation for this agent will be needed. Despite the stat-
istical insignificance, we believe that this study shows clinical
benefit of combination of Z-100. The magnitude of hazard
reduction of death of the patients who received Z-100, where
HR =0.65, was similar to the results shown in the chemora-
diotherapy trials in 1999 [1].
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65-79 94 = 0.82 0.37t01.83
FIGO Stage

1} 107 = 0.77 0.32t01.84

1 122 —_— 0.51 0.28t00.94

v 14 = —+ 3.48 0.52 10 23.29
PS

0 198 e 0.68 0.40t01.18

1 41 & 0.69 02210217
2 4 — —
CCRT

Yes 180 e 0.62 0.35t01.09

No 63 & 0.72 0.29t01.77
Adjuvant chemotherapy

Yes 18 & » 166 0.21to 11.60

No 225 ] 0.60 0.37100.98
Tumor response

PR 91 e 0.52 0.251t01.06
Others 2% + 0.14 0.00t0 6.82
Overall treatment time

<6W 19 & 0.38 0.04 to 3.71
6-8W 172 | 0.87 0.481to0 1.59
8W< 52 B 0.45 0.191t01.07

r T T T T T T 1
0 0.5 1 1.5 2 2.5 3 3.5 4

4— Z-100 better

Placebo better —

Figure 2. Hazard ratios for the risk of death, according to subgroup. Horizontal lines represent confidence intervals. PS, performance status; CCRT, concur-
rent chemoradiothrapy; HR, hazard ratio; CR, complete response; PR, partial response.

Site of recurrence Z-100 group Placebo group

N Death (%) N Death (%)

Local 11 9(82) 15 (75)
Distant 31 16 (52) 14 (56)
Local + distant 1 (50) 2 (67)
Total 44 26 (59) 31 (65)

The reason of fewer occurrences of the events might be
because more stage IIB patients were enrolled than we expected.
At the time of planning of this study, Japanese gynecologic
oncologists more likely perform radical hysterectomy for stage
IIB cervical cancer. Also, more patients received chemora-
diotherapy than we expécted, although chemoradiotherapy was
not widely accepted as the standard of care in the Japanese
population. Because of these two factors, the survival of the
placebo group appeared to exceed our predictions.

Subset analysis showed a significant improvement of OS in
the stage III patients (Figure 2) in combination with Z-100. This
observation was in contrast to the result from the meta-analysis
study for chemoradiotherapy in cervical cancer, which demon-
strated the HR of survival was significantly less in the stage III-
IVA patients [2]. Therefore, Z-100 may be more effective for the
patients with more advanced cases with radiotherapy.

In this trial, OS benefit was observed, but recurrence-free sur-
vival was not different from placebo. At this time, there is no

good explanation for this observation; therefore, this might be a
chance finding. However, it might be a common observation for
the immunotherapy, as shown in the sipuleucel-T cancer
vaccine trial for castration-resistant prostate cancer [14].

One possible explanation might be the enhancement of the
systemic immune function by long exposure to Z-100. Also,
more patients experienced distant recurrence in the Z-100
group (n=31) than in the placebo group (n=25), but almost
the same number of patients died (16 versus 14). However, these
observations are inconsistent with the results from our previous
trial; therefore, the mechanism of this observation should be
investigated fully in the future.

Z-100 has been shown to be safe in the current study as well
as in our previous trials. Only a minor skin reaction at the injec-
tion site has been reported. This is in contrast to other immuno-
therapy agents, such as sipuleucel-T [14] or ipilimumab [15],
which improved an OS but showed more adverse events. Z-100
did not enhance acute or late radiation-related toxicities.

This compound is convenient for both patients and health
care providers because it can be administered as a subcutaneous
injection, twice a week during radiotherapy and once every
2 weeks afterward.

The most important finding from this trial and our previous
trial is that immunomodulatory agent like as Z-100 may
improves OS in combination of radiotherapy for locally
advanced cervical cancer, even though there is no dose depend-
ency [10]. Therefore, finding the optimal dose and dosing
schedule seems to be important to further improve the OS in
future trials; however, it will be extremely difficult to conduct
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Adverse events

Z-100 group (n

122)

Annals of Oncology

Placebo group (n = 122)

Mild, N (%)

Moderate, N (%)

Severe, N (%)

Mild, N (%)

Moderate, N (%)  Severe, N (%)

Hematological toxic
Anemia
Leukopenia
Neutropenia

Nonhematological toxic

Gastrointestinal
Colitis
Dyspepsia
Constipation
Diarrhea
Intestinal obstruction
Nausea
Vomiting
Skin
Radiation dermatitis
Dermatitis
Renal or genitourinary
Cystitis
Dysuria
Pollakiuria
Renal dysfunction
Neurologic
Dysgeusia
Headache
Peripheral neuropathy
Others
Anorexia
Fatigue
Radiation-associated pain

8(7)
6(5)
1(1)

0
14 (12)
24 (20)
76 (62)
0
67 (55)
40 (33)

14 (12)
8(7)

15(12)
4(3)
2(2)
0

11(9)
15 (12)
3(3)

41 (34)
33(27)
5 (4)

7(6)
3(3)
1Q1)

3(3)
0
3(3)

19 (16)
[4]

14 (12)

12 (10)

2(2)
0

1(1)
0
0

(1)

0
2(2)
0

14 (12)
5(4)
3(3)

11 (9)
10 (8)
1(1)

3(3)
8(7)
29 (24)
78 (64)
1(1)
57 (47)
37 (30)

13 (11)
10 (8)

11(9)
4(3)
6 (5)
2(2)

6 (5)
16 (13)
1(1)

39 (32)
34 (28)
5(4)

11 (9)
8(7)
1(1)

0
1(1)
4(3)
19 (16)
0
22 (18)
15 (12)

1(1)
1(1)

7(6)
101)
0
0

17 (14)
5(4)
3(3)

*Fisher’s exact test.

Mild: the symptom can be felt or sensible but tolerable. Moderate: the symptom mildly affects the daily life. Severe: the symptom severely affects a daily

life.

these trials, because higher or lower dose of Z-100 than 0.2 ug
may reduce the efficacy.
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