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Introduction

Worldwide, cervical cancer is the second most common

malignancy [1] and is the most prevalent female malig-

nancy in many developing countries. Eighty percent of the

world’s new cervical cancer cases and resulting deaths

occur in developing countries, where 80% of cases are di-

agnosed with locally advanced disease. There is no agree-

ment on the best approach for bulky (≥ four cm in diameter

of tumor) or locally advanced cervical cancer (LACC),

whose prognosis remains poor in spite of the therapeutic

advances achieved in recent years. For many, chemoradia-

tion is now considered the treatment of choice for these pa-

tients, but a substantial proportion of patients treated with

chemoradiation will have persistent or progressive disease

after primary treatment. Thus different therapeutic ap-

proaches such as neoadjuvant chemotherapy (NAC) were

introduced.

Tierney et al. [2] in a meta-analysis study based on indi-

vidual participant data (IPD) compared NAC followed by

surgery with radical radiotherapy and showed a highly sig-

nificant benefit of NAC with an absolute improvement of

14% in five-year survival from 50% to 64%. However

nowadays NAC has not been adopted as the standard of

care and is still considered investigational. Several expla-

nations for this hesitancy can be given, which probably the

most important is that this treatment modality being com-

pared to radiotherapy alone, which is inferior to today’s

standard of care of chemoradiation. 

There are two ongoing randomized trials, the EORTC

55994 and Tata Memorial trial, comparing chemoradiation

with chemotherapy before surgery. An important topic is to

assess which chemotherapy scheme is more effective. The

meta-analysis results suggest that it seems to be prudent

to use a short cycle length and dose intense NAC scheme

[2]. In addition several trials have shown that patients

achieving pathological complete response to NAC do ex-

perience a significant improvement in rates of overall sur-

vival [3, 4].

The studies using regimens based on cisplatin and drugs

such as bleomycin and vincristine have shown that these

agents are clearly not the most effective agents against cer-

vical cancer [5, 6]. With these regimens the overall re-

sponse rate varied between 47% and 88%. However with

newer drug regimens such as cisplatin plus gemcitabine [7],

taxanes [8], ironotecan [9], vinorelbine [10], oxaliplatin

[11], ifosfamide [8], overall response rates were achieved in

the range between 78%-95% and pathological complete re-

sponse were 14%-35.7%. In the present study the authors

used the combination of cisplatin and paclitaxel. 

The aim of this study was to focus on the efficacy (clin-

ical and pathological results) and tolerability of induction

chemotherapy followed by radical resection in patients with

Stages IB2 to IIB cervical cancer, and to determine the

prognostic factors responsible for clinical and pathological

response.
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Summary

Purpose: The purpose of this study was to evaluate the efficacy and toxicity of paclitaxel and cisplatin as neoadjuvant chemotherapy

for patients with Stage IB2 to IIB cervical cancer and determine factors accountable for response. Materials and Methods: From No-

vember 2009 to January 2011, a total of 19 patients with Stage IB2 to IIB cervical cancer were treated with three ten-day courses of pa-

clitaxel 60 mg/m2 and cisplatin 80 mg/m2 followed by type III radical hysterectomy and adjuvant  therapy if indicated, or chemoradiation

in non-resectable patients. Results. Clinical response occurred in 79% (15/19) of patients, including 10.5% (2/19) with complete response,

and 68.5% (13/19) with partial response. Four (21%) patients were nonresponders including 16% (3/19) with stable and 5.2% (1/19)

with progressive disease. Resectability rate was 68.5% (13/19). Pathological optimal response rate was 46% (6/13) including, 15%

(2/13) with complete and 31% (4/13) with residual disease < three mm stromal invasion response (PR1). Suboptimal response (PR2)

(residual disease with > three mm stromal invasion) was 54% (7/13). It appears that both clinical and pathological response were cor-

related with tumor stage and size. Clinical response was seen in 87.5% of tumors sized = < eight cm vs 33.3% of tumors sized > eight

cm (p = 0.166) and optimal pathological response was seen in 66.7% of tumors sized < four cm vs 28.6% of tumors sized four to eight

cm, (p = 0.286), although because of small number of patients, the difference was not statistically significant. Adjuvant therapy was nec-

essary for 38.5% (5/13) patients. Toxicities were not life-threatening and all manageable. Conclusions: The present results suggest that

neoadjuvant chemotherapy (NAC) with paclitaxel and cispaltin is a highly active and well-tolerated regimen. Best candidates are pa-

tients with stages IB2/IIA bulky and IIB non-bulky than IIB bulky groups. 
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Materials and Methods

From November 2009 to January 2011, 19 untreated patients

with Stage IB2 through IIB cervical cancer who were hospitalized

at Valiasr Hospital were eligible for the study. Further entry crite-

ria were age < 75 years, performance status (PS) of ≤ 2 according

to the WHO criteria, adequate bone marrow, renal and hepatic

functions, as determined by a Hb ≥ 9 gr/dl, WBC > 3,000/mm3,

and platelet count of at least 100,000/mm3, total bilirubin and

transaminase and creatinine less than the 1.5 times the upper limit

of normal, a normal posteroanterior CXR, signed written

informed consent. 

Exclusion criteria included: severe systemic or uncontrolled

disease that precluded the use of chemotherapy, preexisting neu-

ropathy of any cause, pregnancy or lactation, mental illness, pre-

vious or concomitant malignancies except non-melanoma skin

cancer, previous radiotherapy or chemotherapy.

All patients were staged based on FIGO clinical staging crite-

ria for cervical cancer. Tumor size was measured before the NAC

by pelvic examination and magnetic resonance imaging (MRI).

Following parameters were obtained from imaging studies: tumor

size, parametrial invasion, lymph node metastasis, and vaginal

involvement. The NAC regimen consisted of paclitaxel (60

mg/m2) and cisplatin (80 mg/m2). NAC was administered on day

one every ten days. 

Three consecutive cycles were planned. Complete blood count

and platelet count plus routine 12-channel biochemistry were per-

formed before each cycle. The toxicity of the regimen was deter-

mined according to the WHO toxicity criteria by grade. Response

to NAC was determined ten days after the third cycle of

chemotherapy by pelvic examination and MRI. Clinical response

was evaluated according to the WHO criteria as follows: complete

response: the disappearance of all measurable disease; partial

response: a 50% or more reduction of the product of two perpen-

dicular tumor diameters; stable disease: less than 50% reduction;

progressive disease: greater than 25% increase in tumor. 

After NAC, if the multidisciplinary team judged that the disease

could be resected obtaining margins free of disease, patients were

submitted to type III radical hysterectomy and bilateral pelvic

lymphadenectomy (patients with clinical objective response). The

surgery was performed within two or three weeks after comple-

tion of the third cycle. Those patients who were judged to have a

non-resectable disease (patients with stable or progressive

disease) underwent standard chemoradiation. 

For the surgically treated patients, the authors also evaluated

the pathologic response. Pathologic responses were defined as

follows: Optimal pathologic response (OR) included a complete

disappearance of tumor in the cervix with negative nodes (CR)

or a residual disease with < three mm stromal invasion includ-

ing insitu carcinoma (PR1). Suboptimal response consisted of

persistent residual disease with > three mm stromal invasion on

surgical specimen (PR2).

Postoperative concurrent chemoradiation was administered to

high-risk patients who were defined as those with at least one

major risk factor among: positive nodes, parametrial involvement,

and positive surgical margins or two or more intermediate risk

factors among: tumor size, depth of invasion (> 1/3 cervical

stromal invasion) and lymph-vascular space invasion (LVSI). All

patients had a follow up visit every three months until the end of

the second year and then every six months until the last follow up.

Statistical methods: data was descript as median (range) for

continues and frequency (percentage) for categorical variables.

The Fisher’s exact test was used to assess the association

between clinical or pathological response rates and baseline

tumor characteristics.

Results 

A total of 19 patients were enrolled in this prospective

study of NAC before surgery. The tumor characteristics are

shown in Table 1. The median patient age was 52 years

(range 30-72).

Clinical response to NAC
Clinical response occurred in 79% (15/19) of patients,

including 10.5% (2/19) with complete, and 68.5% (13/19)

with partial response. Sixteen percent (3/19) of patients

showed stable and 5.2% (1/19) had progressive disease.

Thus 15 (79%) patients were NAC responders and four

(21%) were non-responders. The correlation between re-

sponse rate and clinicopathological parameters has been de-

tailed in Table 2. Whereas 90% of patients aged more than

50 years responded clinically to NAC, this rate was 66.7%

in ages = < 50 years old. 

This result may be affected by the difference in tumor stage

and size between the age groups, because when patient age

group was cross-tabulated by stage and tumor size, two age

groups were significantly different according to stage of

tumor (p = 0.049) and were considerable different according

to size of tumor. Both patients (100%) with Stage IB2 and

Table 1. — Tumor characteristics at baseline.
No. %

FIGO Stage:
IB2 1 5.3

IIA bulky 1 5.3

IIB non-bulky 7 36.8

IIB bulky 10 52.6

Histologic type:
SCC 17 89.4

Adenocarcinoma 1 5.3

Adenosquamous 1 5.3

Tumor size:
< 4 cm 7 36.8

4 - 8 cm 9 47.4

> 8 cm 3 15.8

SCC: squamous cell carcinoma.

Table 2. — Chemotherapeutic response according to
clinicopathologic parameters.
Measured No. of Clinical response Patients with p
parameters patients clinical response

CR PR SD PD No. % (RR)

Age group (years) 0.303

= < 50 9 0 6 3 0 6 66.7

> 50 10 2 7 0 1 9 90.0

Stage 0.756

IB2/IIA bulky 2 0 2 0 0 2 100

IIB non bulky 7 2 4 1 0 6 85.7

IIB bulky 10 0 7 2 1 7 70.0

Tumor size 0.166

< 4 cm 7 2 4 1 0 6 85.7

4 - 8 cm 9 0 8 1 0 8 88.9

> 8 cm 3 0 1 1 1 1 33.3

CR: complete response, PR: partial response, SD: stable disease, PD: progressive

disease, RR: response rate.
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IIA bulky disease had clinical response. Whereas the clinical

response decrease to 85.7% in Stage IIB non-bulky and 70%

in Stage IIB bulky disease. Clinical response was consider-

able lower in tumors sized > eight cm (33.3%) than tumor

sizes of four to eight cm (88.9%) or < four cm (85.7%), (p =

0.166), although because of small number of patients, the

difference is not statistically significant.

Local therapy
Two of the 15 patients considered surgically resectable re-

fused surgery and underwent chemoradiation in other cen-

ters. Thus surgery was performed on 13 patients.

Resectability rate was 68.5% (13/19). The four patients with

SD and PD were unresectable (21%) and were subsequently

referred for chemoradiation. Type III radical hysterectomy

with lymphadenectomy was performed in 12 patients and in

one patient a protocol violation occurred during surgery and

simple hysterectomy with lymphadenectomy was performed.

In this patient tumor necrosis in the cervix was too extensive

that the cervix was separated off the uterus during surgery, so

radical hysterectomy was technically impossible. 

Pathological responses
The analysis of the surgical specimens showed complete

pathological response in 15% (2/13), and PR1 response in

31% (4/13) of patients (46% optimal response rate) and sub-

optimal response (PR2) in 54% (7/13) of patients. Patholog-

ical data is shown in Table 3. All patients had free surgical

margins. No patient had parametrial involvement. Lymph

node metastases were present in one patient (7.5%), although

MRI findings before chemotherapy showed lymph node in-

volvement in six patients.

In six patients with parametrial invasion reported by MRI,

after completion of chemotherapy, no parametrial invasion

was observed pathologically. Thus the findings show that

there was no correlation between clinical and pathological

findings in this study. Table 4 shows the pathological re-

sponse according to patient’s characteristics. 

Although due to the small numbers of cases, the authors

cannot show any statistically significant association be-

tween pathological response and baseline characteristics,

but found that optimal response rate was considerably

lower in age group < 50 than = > 50 (25% vs 55.6%), Stage

IIB bulky than IIB non-bulky (20% vs 66.7%) or than

IB2/IIA bulky (20% vs 100%) group, and tumor size four

to eight cm than < four cm (28.6% versus 66.7%). Here the

cut-off point for pathological response was four cm. 

According to histological findings and evaluation of

prognostic factors, postoperative adjuvant therapy was rec-

ommended for (7/13) 54% of patients although it was nec-

essary for (5/13) 38.5% of patients, because in one patient,

only simple hysterectomy was performed, and in the other

despite having PR1 response, adjuvant chemotherapy was

used due to recommending it in some other studies [12].

Table 5 summarizes the compliance and toxicities encoun-

tered during the treatment of NAC. Hematologic toxicity was

anemia of grade 1-2 which occurred in four (21%) patients,

there was no grade 3 or 4 toxicity. Non hematological toxic-

ity consisted of nausea/vomiting and alopecia. Grade 1-2 nau-

sea/vomiting occurred in six (31.5%) patients and grade 3-4

in four (21%) patients. Grade 1-2 alopecia occurred in three

(16%) patients and grade 3-4 occurred in four (21%) patients.

Table 4. — Histologic response to initial chemotherapy by
characteristics of patients.
Parameters No. of Pathological response Optimal response p

patients CR PRI PR2 No. (%)

Age group (years) 0.559

= < 50 4 1 0 3 1 (25.0)

> 50 9 1 4 4 5 (55.6)

Stage 0.476

IB2/IIA bulky 2 1 1 0 2 (100)

IIB non bulky 6 1 3 2 4 (66.7)

IIB bulky 5 0 1 4 1 (20.0)

Tumor size 0.286

< 4 cm 6 1 3 2 4 (66.7)

4 - 8 cm 7 1 1 5 2 (28.6)

CR: complete response, PR: partial response.

Table 5. — Toxicities according to WHO criteria expressed as
n (%) of patients.
Toxicity Grade

1 2 3 4

Anemia 4 (21)

Nausea/vomiting 6 (32) 3 (16) 1 (5)

↑Creatinine 2 (10)

Skin allergy 1 (5)

Hair loss 3 (16) 2 (10) 3 (16)

Cardiac 1 (5)

Neuropathy 1 (5)

Pain 1 (5)

Table 3. — Pathological data of 13 patients submitted to
surgery.

No. of patients %

Parametrial involvement
Yes 0

No 13 100%

LN metastases
Yes 1 7.6%

No 12 92.3%

Positive surgical margin
Yes 0

No 13 100%

Vaginal involvement 
Yes 1 7.7%

No 12 92.3%

LVSI

Yes 2 15.4%

No 11 84.6%

Cervical stromal invasion
> 1/3 5 38.5%

< 1/3 8 61.5%

Residual lesion size
No tumor 2 15.4%

< 0.6 mm 5 38.5%

0.6 mm-2 cm 3 23.0%

> 2 cm 3 23.0%

LVSI: lymph-vascular space invasion.
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Discussion

NAC represents a promising alternative to surgery or ra-

diotherapy as the initial treatment of LACC. Response to

chemotherapy has been confirmed as a potent predictor of

survival. In the study by Benedetti-Panici et al. on 130 pa-

tients, Stage IB2-III cervical cancer treated with NAC con-

taining cisplatin, bleomycin ± methotrexate, followed by

surgery, the correlation above is supported by the fact that

the parameters significantly associated with survival were

the same factors as those predicting response to chemother-

apy. [13] 

In the present study, clinical objective response was ob-

served in 79% (15/19) of patients. Overall response rate in

the present study is comparable with response rate of 78%-

95% observed in published phase II trials that used newer

drug regimens as NAC [7-11].

Identifying the factors predicting chemoresponsiveness

may therefore allow for a more rationale selection of patients.

In the long-term follow up study by Benedetti-Panici et al. on

130 patients as mentioned above, factors predicting of re-

sponse were FIGO Stage (IB2-IIB vs III), histotype (SCC vs

adenocarcinoma), cervical tumor size (four to five cm vs >

five cm), the extension of parametrial involvement clinically

(absent-monolateral vs complete bilateral) [13]. In the study

by Sardi et al., the most powerful predictor of response was

pretreatment tumor volume. The critical pretreatment tumor

volume was 84 cm3 (4.85 cm) in diameter [14]. In the study

by Chen et al., the two parameters responsible for response,

were tumor size and histologic type. In this study, tumors

larger than eight cm had significantly poorer response than

those with smaller size. The response was still 63.2% in tu-

mors with a diameter of six to eight cm and it decreased to

as low as 41.7% in tumors larger than eight cm [15].

The present study was not powered enough to statistically

detect the predicting factors of clinical and pathological re-

sponse, due to small number of patients. Nonetheless the au-

thors found that some of baseline measured parameters may

be a considerable predicting factor. These clinically impor-

tant factors were tumor stage and size. The cut-off point for

the tumor size in this study was eight cm, which is in accor-

dance to Chen et al. study [15]. The present authors noted

that response rate was still 89% in tumors with a diameter of

four to eight cm and it decreased to 33% in tumors larger

than eight cm, which suggests that extra large tumors may be

poor candidates for NAC. The studies on NAC prior to sur-

gery, underscore the importance of achieving pathological

response as a potent prognostic factor for survival. The

meaning of pathological response remains unsettled. 

In the SNAPO1 Italian collaborative study performed by

Buda et al., achievement of optimal pathological response

(OR) was a strong independent predictor of survival (HR =

5.88, p < 0.0001). The importance of OR was as much that,

it was stated that OR may be a surrogate endpoint for survival

[4]. In the study by Candelaria et al., the criteria for response

were further more strict than the SNAPO1 study. In this study,

complete pathological response, but no near-complete or par-

tial response was associated with longer survival [3].

The combination of cisplatin and paclitaxel in the present

study induced an optimal response rate of 46% (6/13) in-

cluding complete pathological response rate of 15% (2/13)

and PR1 response of 31% (4/13). These results approximate

the results of the studies incorporating newer drug regimens

in the NAC settings. In the study by Park et al. with the same

regimen as the present, on 43 patients, complete pathologi-

cal response was 11.6% [16] and the long- term follow up of

that study showed a five-year survival rate of 89.2% among

the 37 patients followed up [17]. Thus the high rate of patho-

logical complete response in the present study may be trans-

lated to a high survival rate as the Park study. 

A primary objective of chemotherapy is to increase oper-

ability rate. In fact, undergoing surgery after chemotherapy

represents one of the most important prognostic factors [18].

However response to chemotherapy is not the sole factor de-

termining operability, the aggressiveness of the surgical team

also plays an essential role and it requires a highly motivated

team of surgeons to attempt surgical resection in cases with

no optimal response to chemotherapy. This was shown in

Dueñas-Gonzalez et al. studies in which, in their primary tri-

als using gemcitabine + cisplatin [7] and oxaliplatin + gem-

citabine [11] the operability rate was 60% and 70%

respectively and in their further protocol for comparable

cases using carboplatin + paclitaxel, the resection rate was

95% [19]. They stated that this high rate was due to the fact

that operability was defined intraoperatively. 

In the present study, the resectability rate was 68.5%

(13/19) which is comparable with other studies with high

rate of resectability. The status of lymph nodes is the most

important prognostic factor in cervical cancer. In the ten-yr

follow up study by Hwang et al. on 80 patients with Stage

IB2-IIB cervical cancer treated with VBP followed by radi-

cal hysterectomy, the only significant risk factor for recur-

rence was pelvic lymph node involvement (p = 0.0016) [20].

In the present study, positive lymph nodes were seen only in

one patient (7.5%). 

Several studies have reported a pelvic lymph node metas-

tases rate of seven to 25% after NAC for stages IB-IIB pa-

tients [21, 22]. The present results are in the range of the least

rates. The better results in this study may be due to the efficacy

of cisplatin + paclitaxel combination, or the selection of ap-

propriate stages in the study (IB2-IIB). It is worthwhile to note

that in this study, no patients had parametrial involvement or

positive surgical margins despite seven of these impressed

clinically with parametrial involvement and six of these re-

ported by MRI post chemotherapy. This lack of correspon-

dence between clinical and pathological parametrial

infiltration has already been observed in other studies [23, 24],

and it shows that the clinical suspicion of parametrial disease

should not necessarily contraindicate a radical hysterectomy. 

In the present study, adjuvant therapy based on pathological

risk factors was necessary for 54% (7/13) of patients. The per-

centage of patients who received adjuvant therapy was com-

parable with other studies that used same guidelines for

adjuvant therapy. In the study by Lee et al., comparing 31 pa-

tients with Stage IB2-IIA bulky cervical cancer in the NAC

followed by radical hysterectomy and 41 patients in the radi-

cal hysterectomy group, due to decreasing risk factors, adju-

vant therapy was performed on 51.6% for NAC group

compared to 82.9% in the primary R.H group (p = 0.005) [25].
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Cisplatin and paclitaxel were well-tolerated. The most

common hematologic toxicity was anemia which was mild.

The most common non-hematological toxicity was re-

versible alopecia and nausea and vomiting which never

caused treatment interruption and no patient required dose

reduction. The limitations of this study were the small num-

ber of patients and limited long-term follow up. However the

follow up of the patients in this study will be continued and

the results will be reported in the future.

These preliminary findings indicate that NAC with pacli-

taxel and cisplatin is highly active and well-tolerated for pa-

tients with Stage IB2 to IIB cervical cancer, making surgery

possible for patients with tumors considered inoperable and

improve pathologic prognostic factors, and thereby decreas-

ing the need for adjuvant therapy. Best candidates are pa-

tients with Stages IB2/IIA bulky and IIB non-bulky groups.

A randomized phase III trial is required to establish the value

of NAC/surgery with or without adjuvant chemoradiation vs

standard chemoradiation.
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