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A Comparative Study of Nab-Paclitaxel versus Cisplatin Concurrent

Chemoradiotherapy in Locally Advanced Cervical Cancer

Abstract

Background: Approximately, 80%-90% patients presented with locally advanced stage with bulky
central disease in our center, thus induction followed by concurrent chemoradiotherapy (CCRT) plays a
predominant role in the treatment of cervical cancer. Aim: The purpose of this study was to compare the
effects, toxicities, treatment response, and progression-free survival (PFS) of nab-paclitaxel and cisplatin
in the management of cervical cancer as CCRT. Materials and Methods: This was a prospective,
observational study performed at a tertiary care hospital. A total of 120 patients of squamous cell
carcinoma of cervical cancer had received three cycles of induction chemotherapy (CT), paclitaxel
175 mg/m?, and cisplatin 75 mg/m?, three weekly regimen. All patients were divided into two CCRT
arm, A and B. In arm A, patients received external beam radiation therapy (EBRT) with weekly
cisplatin 40 mg/m? plus intracavitary brachytherapy (ICBT). In arm B, patients received EBRT
with weekly nab-paclitaxel 70 mg/m? plus ICBT. Results: In this study, International Federation of
Gynecology and Obstetrics Stage III B, 53.33% in arm A and 46.66% in arm B. After EBRT, complete
response was 48.33% in arm A and 73.33% patients in arm B, and 51.66% in arm A and 26.66%
patients in arm B had partial response. Median duration of follow-up was 33 months (range 24-48).
The PFS, P = 0.0093 was significant. Conclusion: With this study, we can consider the justification
for future approach for locally advanced cervical cancer which incorporates induction CT followed by
concurrent nab-paclitaxel with EBRT followed by ICBT.

Keywords: Concurrent chemoradiotherapy, intracavitary brachytherapy, locally advanced cervical
cancer, nab-paclitaxel

Introduction Human papilloma virus (HPV) infection is
central cause of carcinogenesis.”! Globally,
the prevalence of HPV in cervical tumors

is 99.7%.[% All three standard treatment

Cervical cancer remains a considerable
health burden worldwide, and it was
reported to be the fourth most familiar cause

e . dalities: , dioth , d
of cancer-related morbidity and mortality Icliloerr?oltlllzsrapysur%ér%) Zlmlo lje;ap ya dviiz d
among women living in the developing either alone or in combination in
countries.l!!  Globally, approximately half different  stages of cervical cancer

a million new cases were diagnosed each
year, and 86% of all deaths due to cervical
cancer were from developing, low-income,
and middle-income countries.”’ Despite
widespread use of screening tests, cervical
cancer was the second most common cancer
in women in India in 2016, with 77,000
diagnosed new cases. The age-standardized
incidence rate of cervical cancer decreased
considerably by 39.7% in India from 1990
to 2016.5! According to a study data, it was
estimated that by year 2025, the incidence
rate in India will increase to 225,000.4

Approximately, 80%-90% patients were
presented with locally advanced stage
with bulky central disease in our center,
thus induction followed by concurrent
chemoradiotherapy (CCRT) was a preferred
choice for the treatment of cervical cancer.
The combination of CT along with external
beam radiotherapy (EBRT) followed by
intracavitary brachytherapy (ICBT) were
accepted treatment modalities in most
cases.

CT drugs most oftenly used to treat
cervical cancer are cisplatin, 5-fluorouracil,
hydroxyurea, carboplatin, paclitaxel,
docetaxel, gemcitabine, and mitomycin
either alone or in combination.”¥ Some

Screening is the mainstay of prevention
and early diagnosis of cervical cancer.
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studies have suggested the use of nab-paclitaxel as
neoadjuvant and adjuvant CT in head and neck, breast, and
cervical cancers. Nab-paclitaxel as CCRT used with the
perspective to improve the delivery of CT to the tumors
while reducing drug dose to normal tissue. The purpose
of the present study is to compare the effects, toxicities,
treatment response, and progression-free survival (PFS) of
nab-paclitaxel and cisplatin in the management of cervical
cancer as CCRT.

Materials and Methods

This prospective, observational study has been approved
by the Institute’s Ethical Committee. The study period
was from July 2014 to 2016, and follow-up period was
at least 24 months. All the patients included in this study
were aged >20 and <70 years, histopathologically proven
squamous cell carcinoma, International Federation of
Gynecology and Obstetrics (FIGO) Stage IB2-IVA,
and Karnofsky Performance Score 80 or more. Patients
with any prior surgery, CT, or radiation therapy for
the treatment of the same disease have been excluded
from this study. A written informed consent has been
obtained from all patients followed by pretreatment
evaluation which included complete medical history and
thorough physical examination, complete hematological
and biochemical profile, chest X-ray, abdominal-pelvis
ultrasonography (USG), and abdominal-pelvis
contrast-enhanced computed tomography (CECT).

A total of 120 patients had received three cycles of
induction: CT, paclitaxel 175 mg/m? and cisplatin
75 mg/m?, as three weekly regimens. All patients included
in the study were randomly divided into two CCRT arm,
A and B. Each arm consists 60 patients. Arm A patients
had received EBRT dose of 50 Gy in 25 fractions (with
or without midline shield) over 5 weeks with weekly
cisplatin 40 mg/m? up to five doses plus ICBT. Arm B
patients had received EBRT dose of 50 Gy in 25 fractions
(with or without midline shield) over 5 weeks with weekly
nab-paclitaxel 70 mg/m? up to five doses plus ICBT.

Response assessment of induction CT has been done
by clinical evaluation, radiologically by USG and
CECT of the abdomen and pelvis. During CCRT,
patients were reviewed routinely every week for
clinical assessment, and complete blood counts were
noted. A hemoglobin >8 g/dl, absolute neutrophil
count >4000/mm?, and platelet count >100,000/mm® were
maintained using oral hematinics and transfusions of whole
blood/blood components whenever required. Patients were
clinically assessed for ICBT during or after EBRT. All
patients had received four or five fractions of high-dose
rate (HDR) ICBT using Ir 192 isotope, 1 week apart, a
dose of 6 Gy/fraction to point A. Before the procedure
started, response was assessed, and this was repeated
during all insertions. All applications were carried out
using the Fletcher Applicator to assure comparability. In

all patients, the treatment was completed within 58 days of
starting external radiotherapy.

Response was assessed using the Response Evaluation
Criteria in Solid Tumors.” Acute toxicities were recorded
weekly during CCRT and after completion of treatment at
first follow-up. Toxicities were reported using the Common
Terminology Criteria for Adverse Events version 3.0.1'
All patients were examined for clinical and radiological
response on routine follow-up. Initially, patients were
followed up after every month of completion of treatment
up to 1 year and thereafter every 3 months. Clinical
assessment includes pelvic examination and Papanicolaou
smear test. Radiologic assessment of disease was conducted
by chest X-ray, abdominal-pelvic USG, abdominal-pelvic
CT, or magnetic resonance imaging.

The primary endpoint was PFS which was defined as
the interval between the date of start of CCRT to the
first documentation of disease recurrence, death, or last
follow-up visit. The secondary endpoint was the toxicity of
nab-paclitaxel and cisplatin during CCRT.

Statistical analysis was done on the data collected, and
result was formulated. Comparisons of patient and tumor
characteristics were performed using the Chi-square test.
The effect of two different treatment modalities on PFS of
patients was investigated using the log-rank test. Kaplan—
Meier survival estimates were calculated. P < 0.05 was
considered as statistically significant. (Epi Info version
7.0 software, CDC-INFO, Atlanta, USA) was used for
statistical analysis.

Results

Cervical cancer accounts for approximately 10.9% of all
malignancies in our department. In this study, maximum
patients belong to fourth to sixth decade of life; mean age
was 52.2 years (range 32-68 years). Maximum patients
belong to rural areas, 80% in arm A, and 83.33% in arm
B; most of the patients were illiterate — 90% in arm A and
86.66% in arm B. Eighty percent patients in arm A and
81.66% in arm B were from low socioeconomic status.
Ninety percent of patients were multiparous [Table 1].

Histologically, all cases were squamous cell carcinoma with
varying degree of differentiation. Well-differentiated type
was the most common, 53.33% in arm A and 51.66% in
arm B. Next common grade was moderately differentiated,
none of the patients had poorly differentiated carcinoma.
Maximum number of patients belong to Stage III B,
53.33% in arm A and 46.66% in arm B. All patients were
presented with symptoms, most common was bleeding per
vagina. On clinical examination 55% patients in arm A
and 46.66% in arm B presented with bilateral parametrium
involvement which was suggestive of locally advanced
disease. Unilateral parametrium was involved in 25% in
arm A and 45% patients in arm B, 85% of them presented
with left parametrium involvement [Table 2].
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Most common side effects were hematological toxicities,
nausea, and vomiting with induction CT. Maximum patients,
83.3% in arm A and 65% in arm B, had Grade I hematological
toxicities [Table 3]. Patients were managed with blood

Table 1: Patient characteristics

Arm A Arm B

Age (years)

31-40 8 6

41-50 18 27

51-60 20 15

61-70 14 12
Habitat

Rural 48 50

Urban 12 10
Socioeconomic status

Middle 8 11

Lower 52 49
Education

[literate 54 52

Literate 6 8
Parity (number of child)

0 0 1

1-4 34 39

5-8 25 18

9-12 1 2
Menopausal status

Premenopausal 38 30

Postmenopausal 22 30

Table 2: Disease characteristics
Arm A Arm B

Histological differentiation

WDSCC 32 31

MDSCC 28 29

PDSCC 0 0
FIGO stage

1B2 3 2

A 3 4

1B 12 13

1A 2

1B 32 28

IVA 8 10
Parametrium involvement

Unilateral 15 27

Bilateral 33 28

Right 12 12

Left 7 15
Symptoms

Bleeding 52 46

White discharge 38 37

Abdominal pain 24 19

WDSCC: Well-differentiated squamous cell carcinoma,
MDSCC: Moderately differentiated squamous cell carcinoma,
PDSCC: Poorly differentiated squamous cell carcinoma,
FIGO: International Federation of Gynecology and Obstetrics

transfusion and growth factors as supportive measures. In
this study, 85% patients in arm A and 96.6% patients in arm
B experienced Grade II nausea and vomiting [Table 4]. All
patients were managed with antiemetic drugs and hydration.

As noticed by patients, subjective response was very
encouraging in both the arm. Almost every patient had
experienced relief from presenting symptoms; this might be
due to control of infection, bleeding, and pain. The overall
objective response of induction CT in both arms were as
follows: complete response (CR) in 26.66% patients in arm
A and 43.33% in arm B, and 71.66% patients in arm A and
56.66% in arm B had partial response (PR) [Table 5].

Most common side effects observed during CCRT were
hematological, gastrointestinal, and wurological. There
were marginally higher late rectal toxicities in patients
undergoing nab-paclitaxel CCRT arm, than in the standard
cisplatin arm. Radiation-induced dermatitis (RID) was
observed in both arms after EBRT, 91.66% in arm A and
90% patients in arm B had Grade I, 8.33% patients in both
arms had Grade II, and 1.66% patients in arm B had Grade
IIT RID. All patients were managed by local application
of gentian violet paint and aloe vera gel. Response after
EBRT in both arms was achieved as CR in 48.33% in arm
A and 73.33% patients in arm B, and 51.66% in arm A
and 26.66% patients in arm B had PR [Table 6]. Complete
response was achieved in 53% in arm A, and 68% in arm
B patients after ICBT treatment completion [Table 7].

Median duration of follow-up was 33 months (range 24-48).
Median PFS for arm A was 30 months (range 22—46) and
median PFS for arm B was 33 months (range 22-42).
P = 0.0093 as a result of comparison of two arms PFS
was significant. These results were suggestive that PFS in
nab-paclitaxel arm was convincingly better than cisplatin
arm [Figure 1].

| Log-Rank| 6.7657 l 1 | 0.0093 |
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Figure 1: Graph depicting progression-free survival
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Table 3: Hematological toxicity after induction

chemotherapy
Grade Number of patient (%)
Arm A Arm B
0 5(8.3) 3(5)
I 50 (83.3) 39 (65)
I 5(8.3) 18 (30)

Table 4: Nausea and vomiting after induction chemotherapy

Grade Number of patient (%)

Arm A Arm B
0 6 (10) 0
I 51 (85) 58 (96.6)
I 3(5) 2 (3.3)

Table 5: Response after induction chemotherapy

Grade of response Number of patient (%)
Arm A Arm B
Complete response 16 (26.66) 26 (43.33)
Partial response 43 (71.66) 34 (56.66)
Progressive disease 1 (1.66) 0

Table 6: Response after concurrent chemoradiotherapy

Grade of response Number of patient (%)
Arm A Arm B

Complete response 29 (48.33) 44 (73.33)

Partial response 31 (51.66) 16 (26.66)

Table 7: Overall response

Grade of response Number of patient (%)
Arm A Arm B
Complete response 32(53) 41 (68.33)
Partial response 22 (36.66) 13 (21.66)
Progressive disease 6 (10) 6 (10)

On follow-up, late complications of ICBT were recorded
in terms of vaginal fibrosis, hydrometra, and pyometra in
patients of both the arms. Three patients had developed
vesicovaginal fistula (VVF) during follow-up due to
progressive disease.

Discussion

Cervical cancer is the prevalent malignancy seen among
the Indian women. In the present study, maximum patients
belong to fourth to sixth decade of life. It was also
revealed from the study of rural India by Thulaseedharan
et al. that the maximum number of cervical cancers were
diagnosed in the fourth and fifth decade of life.''! In our
study maximum patients belong to rural areas and most of
them were illiterate and from low socioeconomic status.
So, these results explained that cervical cancer is associated
with illiteracy and low socioeconomic status in developing

countries. This group of Indian population is less aware
about health, especially female health, and because of this
ignorance, most cases came with late stage of disease,
while in developed countries, where Pap’s smear based
screening of population is in trend and health awareness is
prompt, patients of cervical cancer report with early stage.

During induction CT, maximum number of patients had
Grades I and II hematological toxicities in our study, in
contrast to the study by Moore et al.; they reported Grade
[II-IV anemia and neutropenia with paclitaxel and cisplatin
combination neoadjuvant CT.'>!3)

Overall objective response after induction CT were as
follows: 26.66% patients in arm A and 43.33% patients in
arm B had CR though 71.66% patients in arm A and 56.66%
patients in arm B had PR. This was comparable to the study
by Papadimitriou ef al.; they reported 95% objective response
with induction CT.'M Study by Park et al. suggested that
cisplatin and paclitaxel regimen have overall response rate in
90.7% patients, and downstaging was seen in 72.1% patients.
The 3-5 years’ disease-free survival rate in complete or PR
group were 95% and 83%, respectively, whereas in stable
disease group were 33% and 0%, respectively.!'”)

There were studies which have been suggested that cisplatin
as CCRT had a higher rate of PFS and overall survival rate
than EBRT alone.l'¢!'” Peter et al, found that PFS and overall
survival were significantly improved with CCRT (80%),
in comparison to RT (63%) alone in patients of cervical
cancer. CCRT arm patients had frequent grade III and IV
haematological and gastrointestinal toxicities.'! Another
study by Eifel supported this study and revealed that the
overall survival rate for patients treated with CCRT was
significantly higher than that for patients treated with EBRT
alone (0.7% vs. P < 0.001). Overall reduction in the risk of
disease recurrence was 51% (95% confidence interval [CI],
31%63%) for patients who received CCRT.!'”

A study by Pearcey et al. in which 253 patients were
analyzed with median follow-up of 82 months suggested
that the patients with FIGO Stage IB, to IIB who received
cisplatin-based CCRT had better overall and disease-free
survival than those treated with EBRT (P < 0.001) alone,
with no significant difference found in PFS (P = 0.33).
No significant difference in 3- and S5-year survival rate
were found (69% vs. 66% and 62% vs. 58% respectively,
P = 0.42). The hazard ratio for survival arm A and arm B
were 1.10 (95% CI, 0.75-1.62).22

In a study by Thomas , the estimated curative rates
of survival at 5 years were 73% among patients
treated with RT alone (P = 0.004). Cumulative rate
among patients with combined therapy were 67%, and
40% among patients in RT alone group. The rates of
both distant metastasis (P < 0.001) and locoregional
recurrence (P < 0.001) were significantly higher among
treated with RT alone.2!
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The gynecologic oncology group and added studies
concluded that paclitaxel is active in patient with squamous
cell carcinoma of cervix and is well tolerated in CCRT
schedule with granulocyte colony-stimulating factor
support. The recommended concurrent dose of paclitaxel 40
mg/m? or 60 mg/m?* weekly is feasible and well tolerated.*!
There was no literature available regarding nab-paclitaxel
as a concurrent CT in cancer, although it has been used
as neoadjuvant and adjuvant CT agent in head and neck,
breast, and cervical cancer.

Nab-paclitaxel is a solvent-free, homogenizing paclitaxel
with 3%-4% albumin form nanoparticle of 130 nm with
a large volume of distribution and more concentration of
circulating, free drug which accumulates in tumor by the
enhanced permeability and retention effect. A preclinical
study concluded that nab-paclitaxel showed strong
antitumor efficacy with radiotherapy in a supra-additive
manner without increased normal tissue toxicity.¥

Clinical studies have shown that nab-paclitaxel is
significantly more effective than cremophor-based
paclitaxel, with almost double the response rate,
increased time to disease progression, and increased
survival. Nab-paclitaxel showed better tolerance in
women with gynecological malignancies those who have
experienced cremophor-based paclitaxel hypersensitivity
reactions. The absence of cremophor is also associated
with decreased neutropenia and peripheral neuropathy.
Nab-paclitaxel can be administered in higher doses than
cremophor based paclitaxel.”>*! Nab-paclitaxel showed
better results in patients with squamous histology.?” In
our study, we have used 70 mg/m? dose of nab-paclitaxel,
which was well tolerated by all patients with minimal
toxicities.

Long et al., reported Grade III-IV adverse events with
CCRT, which were hyponatremia (14%), neutropenia (10%),
lymphopenia (4%), and thrombocytopenia (2%); however,
no such severe events were reported in our study.”® No
dose limiting toxicities were reported in our study in both
arms as compared to other CCRT regime.?”

In our study, most common side effects with CCRT
were hematological, gastrointestinal, and urological.
Eighty percent in arm A and 70% in arm B had grade I
haematological and gastrointestinal toxicities. Skin reactions
were developed in both the groups after EBRT. 91.66% in
arm A and 90% in arm B patients had Grade I skin reaction
which were managed by local application of gentian violet
paint and aloe vera gel.

International brachytherapy practice guidelines
recommended standard management for Stage IB-IVA
cervical cancer. They recommended HDR brachytherapy
fractionation regimens according to stage for Stage
IB-IIA, 6 Gy x 5 fractions or 6 Gy x 4 fractions or 7
Gy x 3 fractions, for Stage IIB-IVA, 6 Gy x 5 fractions

or 7 Gy x 4 fractions or 7 Gy x 3 fractions. The mean
combined external beam and brachytherapy equivalent
dose 2 is 81.1 Gy (standard deviation 10.16).B% In our
study, the patients were given 6 Gy for four or five
fractions (depends on midline shielding during EBRT)
to point A. In a Japanese study, they have used low
cumulative dose by administering lower external beam
dose with higher brachytherapy dose to the cervix with
less late toxicities, which were comparable to our study.!
Wang et al. reported 5-years pelvic tumor control rates
which were 94%, 87%, and 72% for Stages IIA, I[IB-IIIA,
and IIIB-IVA, respectively. Five-year actuarial survival
rates were 79%, 59%, and 41%, respectively. Sixty-six
patients (38%) had rectal complications, and 19 (11%)
had bladder complications. The 5-year actuarial rectal
complication rates were 15%, 4%, and 3% for Grades
I, III, and IV, respectively. More number of HDR
intracavitary fractions with low dose per fraction were
recommended.?

The overall treatment time (OTT) in our study was
58 days. Prolongation of OTT is associated with
decreased local control and survival.P¥ Patel er al.
compared the two dose schedule of ICBT and observed
the 3-year actuarial local control was 81.35% with
9 Gy versus 65.18% with 6.8 Gy (P = 0.04). The 3-year
actuarial risk of developing any Grade 3 or worse
late toxicity was 7.47% with 9 Gy and 3.57% with
6.8 Gy (P = 0.3); significant P value was comparable
with our study which supported low dose per fraction
(6 Gy).B¥

Late complications of ICBT were recorded in terms of
vaginal fibrosis, hydrometra, and pyometra in patients
of both the arms, which was indicated that patients need
frequent vaginal dilatation, antibiotic, and antifungal
coverage during follow-up. Three patients had developed
VVF during follow-up due to progressive disease not as a
complication of therapy.

This study revealed that maximum patients who achieved
CR with induction CT also achieved CR with CCRT.

Conclusion

This study shows the superiority of nab-paclitaxel as
concurrent CT in cervical cancer with higher percentage
of overall response, PFS, drug tolerance, and manageable
toxicities with higher doses than cremophor-based
paclitaxel. With this study, we can consider the
justification for future approach for locally advanced
cervical cancer which incorporates induction CT followed
by concurrent nab-paclitaxel with EBRT followed by
ICBT.
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