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Abstract. Aim: To assess preliminary results with dose-
dense neoadjuvant chemotherapy (NACT) prior to surgery
or concurrent chemo-radiotherapy (CCRT) in cervical
cancer. Patients and Methods: Thirty patients received
weekly paclitaxel (80 mg/mz) plus carboplatin (AUC2) for 6
cycles followed by radical hysterectomy in 16 (stage 1b,-1Ib),
conisation in one (stage Ibl), and CCRT in 13 (stage Ib,-
IIb). Median follow-up of survivors was 12 months (range=
3-22). Results: Among the surgically treated patients, clinical
overall response rate (RR) was 82.3%, optimal pathological
RR was 17.6%, and suboptimal pathological RR with intra-
cervical residual disease was 41.2%. Only one patient
relapsed. Among the CCRT treated patients, partial RR after
NACT was 76.9% and complete RR after CCRT was 58.3%.
However, 42.8% of complete responders recurred. Toxicity
was acceptable. Conclusion: Dose-dense NACT seems to
achieve promising RRs with manageable toxicity in cervical
cancer. Investigation on larger series with longer follow-up
is warranted.

Concurrent chemo-radiotherapy (CCRT) plus brachytherapy
is the standard of care for locally advanced cervical cancer
(LACC) and recent meta-analysis of randomized trials has
confirmed that this therapeutic approach significantly
improves the clinical outcome of patients compared to
definitive radiotherapy (RT) alone (1-6). However, about 30-
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40% of patients with LACC fail to achieve a complete
response to CCRT (7). In an attempt to improve their
outcome, several approaches have been investigated, such as
the use of neoadjuvant chemotherapy (NACT) before
definitive RT, the use of adjuvant chemotherapy after CCRT,
and the use of NACT followed by radical hysterectomy. The
meta-analysis of 18 trials that compared NACT followed by
definitive RT versus the same RT alone revealed a trend to
a better overall survival (OS) for NACT arm when
chemotherapy cycle length was <14 days (Hazard Ratio
(HR)=0.83, 95% Confidence Interval (CI)=0.69-1.00) or
CDDP dose intensity was =25 mg/m?/week (HR=0.91, 95%
CI=0.78-1.05) (8). Conversely, trials using cycle lengths
longer than 14 days (HR=1.25, 95% CI=1.07-1.46) or CDDP
dose intensity <25 mg/m?*/week (HR=1.35, 95% CI=1.11-
1.14) detected a detrimental effect of NACT. Few
randomized trials seem to show a positive impact of adjuvant
chemotherapy after CCRT (4, 9-11). This adjuvant treatment
deserves to be further investigated, especially in patients
with large tumor size, positive lymph nodes, and stage III-
IVA disease (7).

NACT followed by radical hysterectomy has achieved
satisfactory results in cervical cancer, with tumor size
reduction and down-staging, increased operability rate with
free surgical margins, decreased incidence of lymph node and
parametrial involvement, and better control of distant
metastases (12-30). The meta-analyses of randomized trials
showed that NACT followed by radical hysterectomy
significantly improved progression-free survival (PEFS) and OS
compared to primary radical hysterectomy (31), and that
NACT followed by radical hysterectomy was associated with
a significantly better PFS and OS compared to definitive RT
(8). Different CDDP-based regimens have been used in the
NACT setting. The combination of ifosfamide, paclitaxel
(TAX) and CDDP has obtained the highest optimal
pathological response rates, associated with non-negligible
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hematologic toxicity and neurosensory symptoms (15, 21, 26).
A Japanese randomized phase III trial, enrolling 253 patients
with metastatic or recurrent cervical cancer, found that TAX
plus carboplatin (CBDCA) every 3 weeks [q21] was not
inferior to TAX plus CCDP g21 in terms of OS, and it showed
a lower incidence of grade 4 neutropenia, grade 3-4 febrile
neutropenia, creatinine elevation and nausea/ vomiting (32).
The combination of TAX plus CBDCA has been found to be
an active regimen with acceptable toxicity also in the NACT
setting (33, 34). Recently, some authors have investigated the
feasibility and the clinical activity of a dose—dense NACT
with weekly TAX plus CBDCA before radical hysterectomy
or definitive CCRT in LACC (28, 35-37).

The purpose of this retrospective study was to assess the
preliminary results of our experience with the use of dose-
dense NACT in this clinical setting.

Materials and Methods

This retrospective study was conducted on 30 patients with
untreated cervical squamous cell carcinoma or adenocarcinoma that
underwent dose-dense CBDCA- and TAX-based NACT followed by
surgery or definitive CCRT after assessment of the multidisciplinary
committee of gynecologic oncology of the azienda ospedaliera
universitaria pisana (AOUP) between February 2015 and July 2016.
Pre-treatment evaluation included history, physical examination,
vaginal-pelvic examination, colposcopy, biopsy, complete blood
analysis, chest X-ray, abdominal-pelvic computed tomography (CT)
scan and/or Magnetic Resonance Imaging (MRI). Cystoscopy and/or
proctoscopy wereperformed if there was a clinical and/ or
radiological suspicion of bladder or rectal involvement. Further
investigations werecarried out when indicated.

The clinical staging wasperformed according to the system
adopted by FIGO.

Twenty-nine patients had FIGO stage Ib,-IV disease. NACT
followed by radical hysterectomy was the common treatment
strategy for patients with FIGO stage Ib,-Ila-IIb “early” (limited
parametrial involvement) cervical carcinoma, whereas CCRT plus
brachytherapy was the standard therapy for those with stage IIb
“late” (extended parametrial involvement)-III-IVa disease.

Post-NACT treatment consisted of type II-1II radical hysterectomy
with pelvic lymphadenectomy in 16 patients and definitive CCRT in
13 patients. One patient with FIGO stage Ib; adenocarcinoma
underwent laparoscopic pelvic lymphadenectomy (with histologically
negative nodes), followed by NACT and then conisation to spare
fertility.

Dose-dense NACT consisted of TAX (80 mg/m?) plus CBDCA
AUC 2 (area under the time-concentration curve of 2 mg x min/ml)
every week for 6 cycles. Physical and vaginal-pelvic examination
and abdominal-pelvic CT scan and/or MRI were repeated 2-3 weeks
after the completion of NACT.

Response to NACT was determined using the response
evaluation criteria in solid tumors (RECIST) version 1.1 (38).
Adverse events were evaluated according to the common
terminology criteria for adverse events (CTCAE) Version 4.0
(Published: May 28, 2009 (v4.03: June 14, 2010).

Pathological responses of the patients who underwent surgery
were assessed as reported in a previous paper (27). Complete

1250

response was defined as the complete disappearance of the tumor in
the cervix with negative nodes; optimal partial response was defined
as persistent residual disease with <3 mm stromal invasion including
in situ carcinoma on the surgical specimen and negative nodes; and
suboptimal partial response consisted of persistent residual disease
with >3 mm stromal invasion on the surgical specimen and negative
nodes (intra-cervical residual disease), or positive nodes with
positive or negative parametria and/or surgical margins (extra-
cervical residual disease with positive nodes), or positive parametria
and/or surgical margins with negative nodes (extra-cervical residual
disease with negative nodes). Overall, optimal response rate was the
sum of complete and optimal partial response rates. Post-operative
management was individually established on the basis of histological
findings on surgical specimen, patient age and general conditions,
after an exhaustive discussion with the patient herself by the
multidisciplinary committee of gynecologic oncology.

The patients scheduled for definitive CCRT received external beam
RT 50.4 Gy (in 25-28 fractions) concurrent with CDDP 40 mg/m2
weekly plus intracavitary brachytherapy. External RT was performed
with a 15 MV beam and a four-field conformal technique (gantry
angles at 0°, 90°, 180° and 270°) or with Volumetric Modulated Arc
Therapy (VMAT) using 6MV beam. The pelvic target volume was
outlined on a CT scan. When common iliac or para-aortic node
involvement was detected on CT scan, the para-aortic space was
included into the planned volume (45 Gy). Subsequently, a high-dose
rate (HDR) brachytherapy was delivered as a boost with a three-way
Fletcher-Williamson applicator set (Nucletron B.V., Veenendaal,
Netherlands). The prescribed dose to the high-risk target volume was
21-28 Gy in 3-5 fractions (39). Rectal and bladder doses were
estimated from dose volume histograms on CT-based plans.

Physical and vaginal-pelvic examination and abdominal-pelvic
CT scan were repeated 8 to 12 weeks after the completion of RT.

Radiation induced toxicities were scored according to Radiation
Therapy Oncology Group [RTOG]/European Organization for
Research and Treatment of Cancer (EORTC) criteria (40).

The patients were periodically followed-up with clinical and
radiological examinations until they died or until January 2017. The
median follow-up of survivors was 12 months (range: 3-22 months).

The statistical package SAS, (Release 6.7, SAS institute, Cary,
NC, USA), was used for computations.

Results

Patient characteristics. Patient characteristics at diagnosis
are shown in Table I.

One patient with diagnosis of adenocarcinoma at pre-
treatment biopsy was found to have a mixed tumor consisting
of both adenocarcinoma and high-grade neuroendocrine tumor
of small cell type (SCNEC) at the definitive histological
examination of hysterectomy specimen.

Patients treated with definitive CCRT had higher tumor
stage and greater tumor size than those who underwent
surgery. All the 6 patients with stage IIIb-IV disease received
definitive CCRT after NACT, whereas all the 7 patients with
stage Ib, disease underwent radical hysterectomy.

Clinical outcome of the patients that underwent surgery.
Clinical response to NACT was complete in 6 and partial in
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8 of the 17 patients who underwent surgery, with an overall
response rate of 82.3%. Three patients had stable disease.

Pathological response was complete in 2 and optimal
partial in 1, with an overall optimal response rate of 17.6%,
and suboptimal partial in 11 (64.7%). Three patients had no
response. One of the pathologically complete responders
was the patient with stage Ibl disease who underwent
conisation.

As for suboptimal responders, 7 (41.2%) had intra-cervical
residual disease (ypT,a, with negative LVSI=1; ypTb; with
negative LVSI=2, ypTb; with positive LVSI=4), 2 (11.8%)
had extra-cervical residual disease with negative nodes, and
2 (11.8%) had extra-cervical residual disease with positive
nodes. Overall, histologically positive nodes, positive
parametria and positive surgical margins were found in 2
(12.5%), 3 (18.7%) and 1 (6.2%), of the 16 patients who
underwent radical hysterectomy, respectively.

The two pathologically complete responders and the
patient with intra-cervical residual ypT;a, disease received
no adjuvant treatment. The patient with optimal partial
response is currently undergoing adjuvant chemotherapy
with TAX (175 mg/mz) plus CBDCA (AUCS) q21.

Of the 6 patients with intra-cervical residual ypT,b;
disease, 5 underwent adjuvant CCRT (followed by
brachytherapy in one case because of isthmus involvement)
and one received adjuvant external RT without concurrent
CDDP. Of the 7 patients with extra-cervical residual disease
or no response on surgical specimen, 6 underwent adjuvant
CCRT (followed by brachytherapy in 3 cases). The
remaining patient with a diagnosis of mixed adenocarcinoma
and SCNEC on hysterectomy specimen received adjuvant
chemotherapy with CDDP (80 mg/m? day 1) plus etoposide
(100 mg/m? day 1-3) q21.

Only one (5.9%) of the 17 patients who underwent surgery
developed local and distant recurrence (peritoneum and
bone) 9 months after the first cycle of NACT. The other 16
patients are alive with no clinical evidence of disease (NED)
after a median of 12 months (range=3-22 months) from the
first cycle of NACT.

Clinical outcome of the patients who underwent definitive
CCRT. Ten patients (76.9%) had a partial response and 3 had
stable disease after NACT. One patient stopped CCRT early,
at a total RT dose of 3,600 cGy, because of pulmonary
embolism and aspergillosis. She developed tumor progression
in pelvis, aortic nodes and bone 6 months after starting NACT
and died of disease 4 months later. Three patients, unfit to
brachytherapy for vaginal stenosis, received stereotactic boost
(15-20 Gy) on the high-risk target volume after CCRT.

The clinical and radiological evaluation detected complete
response in 7(58.3%), partial response in 4 (33.3%), and
progressive disease in one (8.3%) of the 12 patients that
completed the scheduled treatment.

Table 1. Patients’ characteristics.

Post NACT treatment

Surgery CCRT
Median age 50 years 55 years
(34-70 years) (35-63 years)

FIGO stage

Ib; 1 0

Ib, 7 0

IIa 2 1

1Ib 7 6

1IIb 0 3

IVa 0 3
Histological type

Squamous cell 10 10

Adenocarcinoma 5 3

Squamous + clear cell 1 0

Adenocarcinoma + SCNEC 1 0
Tumour grade

G, 3 5

G3 14 8
Tumour size

<5 cm 16 1

>5 cm 5

NACT: Neoadjuvant chemotherapy; CCRT: concurrent chemo-
radiotherapy; SCNEC: high-grade neuroendocrine tumor of small cell
type; G1: well differentiated; G2: moderately differentiated; G3: poorly
differentiated.

The clinical outcome of 7 complete responders was as
follows: 3 patients (42.8%) were alive with NED 11 months,
13 months, and 20 months, respectively, after the first cycle
of NACT; one patient (14.3%) died of intercurrent gastric
cancer 16 months after starting NACT with no clinical or
radiological evidence of recurrent cervical cancer; and 3
patients (42.8%) developed recurrent disease after 10 months
(aortic nodes), 9 months (pelvis and aortic nodes) and 15
months (pelvis), respectively, after the first cycle of NACT.
All 3 patients died of disease 7 months, 8 months, and 7
months later, respectively.

Of the 4 partial responders, 2 are still alive with disease 5
and 14 months after the first cycle of NACT, respectively,
and the other 2 died of disease after 13 and 19 months,
respectively. The patient with progressive disease is still
undergoing palliative second-line chemotherapy 11 months
after the first cycle of NACT.

Toxicity. Overall, 27 of the 30 patients (90.0%) completed all
six cycles of weekly NACT. TAX dose was reduced from 80
mg/m? to 60 mg/m? in one patient after the first cycle due
to increased serum bilirubin levels. Three patients stopped
NACT after the fifth cycle because of persistent grade (G)
3-4 neutropenia (n. 2) and pneumonia (n.1).
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Table II. Toxicity during neo-adjuvant chemotherapy (a) and during concurrent chemo-radiotherapy (b).

(a) (®)
Toxicities NACT (30 pts) Toxicities CCRT (13 pts)
Leukopenia Leukopenia

Gl 7 (23.3%) Gl 0

G2 7 (23.3%) G2 3 (23.1%)

G3/4 1 (3.3%) G3/4 4 (30.7%)
Neutropenia Neutropenia

Gl 4 (13.3%) Gl 1(7.7%)

G2 6 (20.0%) G2 2 (15.4%)

G3/4 5(16.6%) G3/4 5 (38.4%)
Anemia Anemia

Gl 6 (20.0%) Gl 0

G2 5(16.6%) G2 4 (%)

G3/4 1 (3.3%) G3/4 0
Thrombocytopenia Thrombocytopenia

Gl 0 Gl 1(7.7%)

G2 0 G2 2 (15.4%)

G3/4 0 G3/4 1(7.7%)
Neurotoxicity Nausea

Gl 13 (23.3%) Gl 1 (7.7%)

G2-4 0 G2 1(7.7%)
Nausea G3/4 0

Gl1 14 (46.6%) Vomiting

G2 1 (3.3%) Gl 1(7.7%)

G3/4 0 G2 0
Vomiting G3/4 0

Gl 0 Diarrhea

G2 1 (3.3%) Gl 3 (23.1%)

G3/4 0 G2 0
Alopecia G3-4 2 (15.4%)

Gl 1 (3.3%) Cystitis

G2 6 (20%) Gl 4 (30.8%)

G3 23 (76.6%) G2 1(7.7%)
Hepatotoxicity G3/4 0

Gl 2 (6.6%)

The most severe toxicities during NACT and during CCRT  Discussion

are reported in Table II. During NACT, G3-4 leukopenia,
neutropenia and anemia occurred in 3.3%, 16.6%, and 3.3%
of the patients, respectively, whereas thrombocytopenia of
any grade was never observed (Table Ila). Three patients
(10.0%) received blood transfusions and 6 (20.0%) were
supported with granulocyte-colony stimulating factors. Hair
loss was the most frequent non-hematological toxicity: 23
women (76.6%) had G3 alopecia. Conversely, G2 nausea, G2
vomiting and G; hepatotoxicity (transient transaminase or
bilirubin elevation) were reported in 3.3%, 3.3%, and 6.6%
of the patients, respectively. No women developed G=2
peripheral neuropathy and no life-threatening events occurred.
During CCRT, G3-4 leukopenia, neutropenia,
thrombocytopenia and diarrhea developed in 30.7%, 38.4%,
7.7% and 15.4% of the patients, respectively (Table IIb).
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CCRT plus brachytherapy is currently accepted as standard
treatment for LACC (1-6). A meta-analysis of 13 trials
comparing CCRT versus the same RT detected that CCRT
significantly improved 5-year overall disease-free survival
(HR=0.78, 95% CI=0.70-0.87), 5-year loco-regional disease-
free survival (HR=0.76, 95% CI=0.68-0.86), S5-year
metastases-free survival (HR=0.81, 95% CI=0.72-0.91), and
5-year OS (HR=0.81, 95% CI=0.71-0.91) (4).

An alternative therapeutic approach using NACT before
radical hysterectomy has been widely investigated, especially
in Argentina, Italy, Japan, South Korea and China (12-23,
25-27). The meta-analysis of 6 randomized trials including
1078 patients with early or locally advanced disease revealed
that NACT followed by radical hysterectomy significantly
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reduced the risk of progression (HR=0.75, 95%CI=0.61-
0.93) and the risk of death (HR=0.77, 95% CI=0.62-0.96)
compared to primary radical hysterectomy (31). Moreover,
the meta-analysis of 5 randomized trials including 872
patients with LACC showed that chemo-surgical treatment
obtained a better overall disease-free survival (HR=0.68,
95%CI1=0.56-0.82), loco-regional disease-free survival
(HR=0.68, 95%CI=0.56-0.82), metastases-free survival
(HR=0.63; 95%CI=0.52-0.78), and OS (HR=0.65, 95%
CI=0.53-0.80) compared to definitive RT, although there
were some differences between trials in their design and
results (8). In the Italian multicenter study, NACT arm
experienced a significant better PFS and OS in patients with
stage Ib,-IIb disease (p=0.02 and p=0.005, respectively), but
not in those with stage III disease (18). The recently closed
EORTC randomized trial (protocol 55994) compared CDDP-
based NACT plus radical surgery versus CCRT in FIGO
stage Ib,-IIb cervical carcinoma. Two additional studies
comparing CCRT versus NACT followed by surgery are still
ongoing in India (NCT00193739) and Thailand
(NCT01000415), respectively.

Different CDDP-based regimens have been used in the
NACT setting (12-30, 33, 34). Recently, dose—dense NACT
with weekly TAX plus CBDCA has obtained very promising
results with acceptable toxicity both in patients who
underwent radical hysterectomy and in those who received
definitive CCRT (35-37).

Dose-dense weekly TAX can allow a larger percentage of
cancer cells to enter the vulnerable phase of their cell cycle
when cytotoxic TAX concentrations are present, and
moreover, the lower doses and shorter infusion times can
reduce myelosuppression and other toxicities associated with
standard 3-weekly schedule (41). Persistent TAX and
apoptotic cells have been detected in cervical cancer tissues
of patients treated with weekly schedule up to 6-7 days after
the last administration (42).

Mori et al. (35) reported that NACT with TAX (60 mg/mz)
plus CBDCA (AUC2) weekly for six cycles obtained a
complete clinical response and partial response in 2 and 24,
respectively, of 30 patients with stage Ib,-IIIb cervical cancer,
with an overall response rate of 86.7%. Twenty-eight patients
underwent radical hysterectomy followed by adjuvant RT in
13 cases with high-risk factors. Five-year PFS and OS were
78.6% and 81.8%, respectively, in the whole series, and
79.2% and 83.1% in patients with stage Ib,-IIb disease,
which were comparable with those achieved with CCRT in a
similar clinical setting. In the study of Singh et al. (36), TAX
(60 mg/mz) plus CBDCA (AUC2) weekly for six cycles
achieved a complete response and a partial response in 2 and
17, respectively, of 28 patients with stage IIb-IVa disease,
with an overall response rate of 67.8%. Twenty-four patients
received CCRT, 23 (82.1%) achieved a complete response,
and 22 complete responders were still in complete response

at a median follow-up of 12 months (range, 7 to 24 months).
G3-4 neutropenia was found in 32.2% and 29% of patients,
respectively, during NACT and during CCRT. Moreover, G3
nausea, vomiting and diarrhea occurred in 8%, 8% and 16%,
of the cases, respectively, during CCRT. In the phase II study
of McCormack et al. (37), 46 patients with stage Ib,-IVa
disease underwent NACT with TAX (80 mg/mz) and CBDCA
(AUC2) weekly for six cycles followed by CCRT. Overall
response rate was 70% after NACT and 85% 3 months after
CCRT, and OS rates were 91% at 6 months, 80% at 1 year,
and 67% at both 3 and 5 years. G3-4 adverse events (mainly
hematological) occurred in 20% of the patients during NACT
and in 52% during CCRT.

In our preliminary experience, 30 patients underwent dose—
dense NACT with weekly TAX plus CBDCA followed by
surgery of definitive CCRT, mainly according to tumor stage
at presentation. Among the 17 patients treated with surgery,
the overall clinical response rate was 82.3%, similar to that
reported by Mori et al. (35). Only one of these 17 patients
has recurrent disease at the time of publication, but the low
length of follow-up (median, 12 months) does not allow for
any conclusion to be drawn about the clinical outcome of
patients. The pathological examination showed an optimal
response in 17.6% and a suboptimal response with intra-
cervical residual disease in 41.2% of the surgical specimens.
Histologically positive nodes, positive parametria and positive
surgical margins were found in 12.5%, 18.7%, and 6.2% of
the 16 patients who underwent radical hysterectomy,
respectively. In a recent Italian retrospective study, 3- weekly
TAX- and CDDP- based regimens obtained an optimal
pathological response and a suboptimal pathological response
with intra-cervical residual disease in 19.2% and 38.1% of
333 patients with FIGO stage Ib,-IIb cervical carcinoma
treated with NACT and radical hysterectomy (27). Toxicity
was acceptable in agreement with literature data (35-37).

Among the 13 women who underwent definitive CCRT,
FIGO stage was IIb in 7 and III-IV in 6. Seven of the 12
patients who completed treatment achieved a complete
response, but 3 complete responders developed recurrent
disease. These data are worse than those reported in literature
(36, 37).

The preliminary results of this retrospective study seem to
suggest that dose-dense TAX- and CBDCA-based NACT has
acceptable toxicity, obtains promising response rates, and
does not compromise the standard CCRT treatment. Further
clinical investigation on larger series of patients with longer
follow-up is strongly warranted.

The final results of the EORTC 55994 trial, together with
those of the ongoing trials NCT00193739 and
NCT01000415, will clarify the role of chemo-surgical
treatment in patients with stage Ib2-IIb2 cervical carcinoma.
Moreover, the ongoing NCT01566240 study induction
chemotherapy plus chemoradiation as first line treatment for
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locally advanced cervical cancer (INTERLACE) will assess
whether the induction chemotherapy with TAX (80 mg/mz)
plus CBDCA (AUC2) weekly for six cycles followed by
CCRT offers a clinical benefit versus CCRT alone in patients
with stage Ib,-IVa cervical carcinoma.
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