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Background: Nab-paclitaxel is produced by the combination of paclitaxel particles with human
serum albumin. Encouraging efficacy has been observed with nab-paclitaxel-based chemotherapy
in a variety of solid tumors. The aim of the study reported here was to evaluate the efficacy and
safety of weekly nab-paclitaxel plus cisplatin with concurrent intensity-modulated radiotherapy
in patients with locally advanced esophageal cancer.

Methods: Seventeen patients with esophageal cancer were enrolled between July 2014 and
December 2015.The treatment included radical radiotherapy (95% planning target volume
60Gy/30f) and concurrent chemotherapy comprising nab-paclitaxel 60mg/m?/week plus cisplatin
25mg/m*week, administered on days 1, 8, 15, and 22 of each 28-day cycle. The end point of
this study included objective response rate (ORR), local-recurrence free survival (LRFS), distant
metastasis-free survival (DMFS), progression-free survival (PFS), and overall survival (OS).
Results: All the patients enrolled in the trial had squamous cell carcinoma. The median follow-up
duration was 20.47 months. The ORR was 88.2%. LRFS, DMFS, PFS and OS at 3 years were
61%, 40%, 17% and 35%, respectively. The trial regimen was well tolerated, with grade 3—4
myelosupression, grade 3 radioactive esophagitis, and grade 3 radiation pneumonitis rates of
17.6%, 17.6%, and 11.8%, respectively.

Conclusion: Weekly nab-paclitaxel plus cisplatin with concurrent intensity-modulated radio-
therapy is an effective and well-tolerated treatment option for inoperable, locally advanced
squamous cancer of esophageal.

Keywords: nab-paclitaxel, esophageal cancer, squamous cell carcinoma

Introduction

Since the publication of long-term follow-up data from the landmark RTOG 8501
clinical trial, PF-based chemoradiotherapy has become established as the standard
treatment for inoperable, locally advanced esophageal carcinoma.! A number of recent
studies have explored the application of taxane-based chemoradiotherapy in this indica-
tion, and have shown that platinum/paclitaxel combinations offer improved response
rates and clinical efficacy vs PF-based regimens.?* However, traditional solvent-based
paclitaxel is associated with adverse events such as hypersensitivity, neurotoxicity, and
myelosuppression, necessitating prophylactic pretreatment with antihistamines or ste-
roids. Nab-paclitaxel is a novel, albumin-bound, hypoallergenic paclitaxel formulation
that, compared with traditional solvent-based paclitaxel, demonstrates reduced toxicity
and improved tolerability.® Animal xenograft studies indicate that nab-paclitaxel is
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more rapidly distributed to tumor tissue,® and clinical trials
in breast and non-small-cell lung cancer have demonstrated
increased ORRs in patients treated with nab-paclitaxel/plati-
num vs solvent-based paclitaxel/platinum.”'°

A recent Phase II clinical trial in locally advanced
esophageal cancer reported RO resection, pathologic com-
plete response, and pathologic downstaging rates of 100%,
13.3%, and 63.3%, respectively, with acceptable tolerabil-
ity, in patients treated with concurrent nab-paclitaxel plus
cisplatin chemotherapy followed by surgery.!' However,
little is known about the efficacy of nab-paclitaxel-based
chemoradiotherapy in this indication. The present clinical
trial was therefore designed to evaluate the efficacy and
safety of nab-paclitaxel plus cisplatin administered concur-
rently with radiotherapy in Chinese patients with inoperable,
locally advanced esophageal cancer.

Materials and methods

Patients

Eligible patients were adults aged =75 years with: patho-
logically confirmed, inoperable, locally advanced esophageal
cancer (T3NOMO-TxNxM1la) (American Joint Committee
on Cancer staging, sixth edition) or cervical esophageal
cancer; one or more measurable lesion; Eastern Cooperative
Oncology Group performance status 0—1; white blood cell
count =3,500 mm?; absolute neutrophil count =1,500 mm?;
platelet count =100,000 mm?®; hemoglobin concentra-
tion =90 g/L; serum bilirubin level <1.5 of the ULN for
the institution; alanine aminotransferase and aspartate ami-
notransferase levels =2.5 ULN; serum albumin =30 g/L;
serum creatinine =1.5 ULN; and normal cardiac function with
no severe heart disease. Exclusion criteria included: history
of esophagectomy; pregnancy or breast feeding; past history
of other cancers except for cured non-melanoma skin cancer
or cervical cancer; expected inability to complete the study or
life expectancy <3 months; current participation in any other
clinical trial in esophageal cancer; and any other conditions
considered by the monitors or auditors to be abnormal.

All patients provided written informed consent. All pro-
cedures were conducted in accordance with the Declaration
of Helsinki, Good Clinical Practice guidelines, and local
regulatory requirements. The trial protocol was approved by
the ethics committee of Tianjin Medical University Cancer
Institute and Hospital (approval number E2014067).

Assessment

All the patients were evaluated before treatment by the fol-
lowing: physical examination, upper digestive endoscopy,
endoscopic ultrasonography, cervical/abdominal ultrasound,

upper gastrointestinal radiography, and chest/abdominal
CT scan. Positron emission tomography—CT scan was
not essential. Tumor response were assessed using chest/
abdominal CT scan, upper gastrointestinal radiography, and
cervical/abdominal ultrasound.

Treatments

Nab-paclitaxel 60 mg/m?/week and cisplatin 25 mg/m?*/week
with concurrent radiotherapy were administered on days 1,
8, 15, and 22 of a 28-day cycle. Two cycles of consolidate
chemotherapy (nab-paclitaxel 175 mg/m?/d1 and cisplatin 75
mg/m?/d2 of each 21-day cycle) were administered 4 weeks
after radiotherapy. Contrast-enhanced CT scans were used to
improve the accuracy of radiotherapy dose distribution where
possible; plain scans were carried out in patients who were
sensitive to the contrast agent or had other complications. A
head—neck—shoulder net or chest net was used to immobilize
patients in the supine position for CT simulation. The scan
range extended from the laryngeal prominence to the inferior
margin of the first lumbar vertebra.

Radiotherapy was performed using a 6 MV linear acceler-
ator. The PTV prescription dose (95% PTV) was 60 Gy/30 f,
and the fractional dose was 2 Gy delivered once daily, 5 days
per week. Maximal doses for normal organs were 45 Gy for
the spinal cord and 18 Gy for bilateral lungs. The mean lung
dose (bilateral) was =18 Gy. The volume of organ receiv-
ing n% dose of Gy (Vn) was: bilateral lung V20 <28% and
V30 <20%; heart V30 <40% and V40 <30%.

GTV was determined based on the results of upper gas-
trointestinal radiography, esophageal endoscopy, and chest
CT. If lymphatic metastasis was present in the mediasti-
num, supraclavicular region, or abdominal cavity, GTV in
involved lymph nodes (GTVnd) was delineated. The CTV
was delineated as GTV and GTVnd plus: 3-5 cm margins
in the vertical direction, which covered the corresponding
lymphatic drainage areas; and 0.6—-0.8 cm margins in the
anteroposterior and transverse directions, which did not
exceed the anatomic boundary. PTV was defined as CTV
plus 5 mm margins.

Trial end points

The primary trial end point was the ORR, LRFS, DMFS, and
PFS. Secondary end points included OS and therapy-related
adverse reactions. The ORR was based on Response Evaluation
Criteria in Solid Tumors version 1.1."> Acute adverse reactions
were evaluated according to Common Terminology Criteria for
Adverse Events version 3.0."* LRFS was defined as the length
of time from the start of treatment until disease recurrence of
primary lesion(s) (in the mediastinal region and/or cervical
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lymphatic drainage area); DMFS was defined as the length of
time from the start of treatment until tumor progression exclud-
ing local failure; PFS was defined as the length of time from the
start of treatment until disease progression/recurrence, death
from any cause, or the last follow-up visit; OS was defined as
the length of time from the start of treatment until death from
any cause, censoring, or the last follow-up visit.

Follow-up

The initial follow-up visit was scheduled 2—3 months after
the end of treatment, with subsequent follow-up visits tak-
ing place every 3 months during the first year. Thereafter,
if disease remained stable, patients were followed up once
every 6 months for 3 years, and subsequently once every
year. The follow-up schedule was designed to detect any
delayed side effects, and to establish final treatment out-
comes. Follow-up evaluations included an assessment of
signs and symptoms, Karnofsky Performance Scale score,
routine blood tests, tumor markers, and imaging examina-
tions, such as abdominal ultrasound, upper gastrointestinal
radiography, and chest CT.

Statistical methods

SPSS version 22.0 (IBM, Armonk, NY, USA) was used for
statistical analysis. The LRFS, DMFS, PFS, and OS were
estimated using Kaplan—Meier methodology.

Results

In total, 17 patients were enrolled in the trial between July
2014 and December 2015. Baseline demographics and
clinical characteristics of the trial population are sum-
marized in Table 1. Patients’ median age was 60 years
(range 36—70 years), 16 of the 17 patients were male, all
the patients had squamous cell carcinoma, and 12 patients
(70.6%) had stage III disease. Physical parameters related
to lesions of the patients are summarized in Table 2. All
the patients finished the course of chemoradiotherapy.
Fourteen patients finished two cycles of consolidative che-
motherapy, while three patients did one. At the data cutoff
point (January 28, 2018), the median length of follow-up
was 20.47 months.

The ORR 2-3 months after treatment initiation was 88.2%
(15 patients), with complete response and partial response
rates of 17.6% (three patients) and 70.6% (12 patients),
respectively. OS at 1, 2, and 3 years was 71%, 47%, and
35%, respectively. PES at 1, 2, and 3 years was 59%, 24%,
and 17%, respectively. Median PFS and median OS were
13.5 months (95% CI 8.051-20.861) and 22.5 months (95%
CI 18.176-32.864), respectively (Figure 1).

Table | Baseline demographics and clinical characteristics

Characteristics n (%)
Sex

Male 16 (94.1)
Female 1 (5.9)
Age, years

=65 15 (88.2)
>65 2(11.8)
History of tobacco smoking

Yes 14 (82.4)
No 3(17.6)
History of alcohol consumption

Yes 10 (58.8)
No 7(412)
Decrease in body weight (over 6 months)

Yes 6 (35.3)
No 11 (64.7)
Carcinoma type - pathologic

Squamous cell carcinoma 17 (100)
Carcinoma type — general

Ulcerated 4 (23.5)
Non-ulcerated 13 (76.5)
Location of lesion(s)

Cervical segment 3 (17.6)
Upper thoracic segment 7 (41.2)
Middle thoracic segment 6 (35.3)
Inferior thoracic segment 1 (5.9)
T stage

T2 1 (5.9
T3 14 (82.4)
T4 2(11.8)
N stage

NO 5(294)
NI 12 (70.6)
Disease stage

1A 4 (23.5)
1IB 1 (5.9
] 12 (70.6)

Of the 17 patients, 14 (82.4%) had disease recurrence,
5 (29.4%) had local recurrence, and 9 (52.9%) had distant
metastasis. LRFS and DMFS at 1, 2, and 3 years were
94%, 61%, and 61% and 64%, 50%, and 40%, respectively
(Figure 1).

Adverse reactions included mainly hematologic events,
radiation esophagitis, and radiation pneumonitis (Table 3).
One patient was hospitalized and isolated because of devel-
oping grade 4 leukopenia during treatment.

Table 2 Physical parameters related to lesions

Parameter Median (range)
GTV, cm’ 35.46 (9.6-150.99)
Maximum transverse diameter of GTV, cm 3.28 (1.38-6.4)
GTV length, cm 7 (3.0-11.0)

CTV, cm?
PTV, cm?

263.34 (87.82-506.61)
436.75 (138.56-896.05)

Abbreviations: GTV, gross tumor volume; CTV, clinical target volume; PTV,
planning target volume.
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Figure | Kaplan—Meier curves for survival.
Notes: (A) Overall survival. (B) Progression-free survival. (C) Local recurrence-free survival. (D) Distant metastasis-free survival.

Table 3 Adverse events

Discussion

Adverse event Gradel Grade2 Grade3 Grade4 Nab-paclitaxel is produced by the combination of paclitaxel
Leukopenia 5 5 I ' particles with human serum albumin. As nab-paclitaxel
Anemia 7 0 | 0 . . .

) contains no polyoxyethylene castor oil or ethanol, allergic
Thrombocytopenia 0 | 0 0 ) o . .
Neutropenia 2 2 0 0 reactions and neurotoxicity are greatly reduced in comparison
Radiation esophagitis 3 3 0 with solvent-based paclitaxel.’> Encouraging efficacy has
Neutropenia 2 2 0 0 been observed with nab-paclitaxel-based chemotherapy
Anorexia 3 2 | 0 . . . . .

o in a variety of solid tumors, including breast cancer, non-
Constipation 3 | 0 0 )
Diarrhea 2 | 0 0 small-cell lung cancer, pancreatic cancer, and head and neck
Fatigue 5 2 0 0 squamous cell carcinoma.>®!* Several studies have also
Nausea 6 2 : 0 explored the efficiency of the regimens in esophageal cancer.
Vomitin 2 2 0 0 .. . . .
D 8 In a clinical trial reported by Fan et al, in which 77.1% of

ysphagia 2 3 | 0 ]

Radiation pneumonitis 2 2 0 the population had stage III esophageal cancer, the ORR for
Cough 3 2 0 all patients who received two cycles of nab-paclitaxel plus
Dyspnea 2 0 0 cisplatin chemotherapy was 65.7%.!! Similarly, in a study
6336 submit your manuscript OncoTargets and Therapy 2018:1 |
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of 33 patients with recurrence or metastasis of advanced
esophageal cancer, a radiographic response was observed
in 60.6% of those who received two to six cycles of nab-
paclitaxel plus cisplatin."® Previous studies have also shown
that paclitaxel-based chemoradiotherapy for esophageal can-
cer leads to ORRs of 50%—73%.'%!7 Our trial indicated that
nab-paclitaxel-based chemoradiotherapy leads to a superior
ORR of 88.2%, which is encouraging.

The RTOG 8501 and RTOG 9405 clinical trials estab-
lished PF-based chemoradiotherapy as the standard treatment
for esophageal cancer."'® More recent trials have reported
2-year OS rates of 32%-46% in patients treated with PF-
based chemoradiotherapy.'®2! In our trial, 2-year OS and
median OS were 47% and 22.5 months, which are satisfying.
A number of clinical trials indicated that docetaxel-based
chemoradiotherapy may bring more toxicities than PF-
based regimens. In a randomized trial by Zhao et al, grade
3—4 hematologic toxicities were observed in 35.6% in the
docetaxel group.'” Notably, in our trial, only 17.6% (three
of 17) of patients developed grade 3—4 hematologic toxici-
ties, and no incidences of grade 4 radioactive esophagitis
or pneumonitis were observed. Furthermore, although none
of the patients received anti-allergic pretreatment prior to
nab-paclitaxel administration, no allergic reactions occurred
during treatment, demonstrating the favorable tolerability
of this formulation.

FFCD 9102 trial included 130 patients with esophageal
squamous cell carcinoma treated by chemoradiotherapy, and
the local control rate was 57% at 2 years.’ We observed an
LRFS of 61% at 2 years, which was similar to that in FFCD
9102 trial. However, it is a remarkable fact that patients in
our trial were in a more advanced stage than those in FFCD
9102 trial (stage N1: 70.6% vs 40%). We applied relatively
high dose of nab-paclitaxel (60 mg/m?) in the trial, which
may have contributed to better local control.

Our trial provides the first evidence that nab-pacli-
taxel-based chemoradiotherapy is effective and safe for
esophageal cancer. In consideration of nab-paclitaxel’s low
toxicities, more patients might be able to finish the course
of chemoradiotherapy. However, there are limitations that
must be considered. First, only 17 patients were enrolled
in the trial; hence, future study in larger populations is
needed. Second, long-term efficiency was not observed
because of short follow-up time. Of note, all the patients
in our trial had squamous cell carcinoma; therefore, the
conclusion is only applicable to esophageal squamous cell
carcinoma.

In conclusion, our findings suggest that weekly nab-
paclitaxel plus cisplatin concurrent with radiotherapy brings

satisfied outcome among patients with inoperable, locally
advanced esophageal squamous cell carcinoma. Future pro-
spective studies are needed to confirm these results.

Abbreviations

CT, computed tomography; CTV, clinical target volume;
DMEFS, distant metastasis-free survival; GTV, gross tumor
volume; LRFS, local recurrence-free survival; ORR, objec-
tive response rate; OS, overall survival; PF, cisplatin plus
S-fluorouracil; PFS, progression-free survival; PTV, planning
target volume; ULN, upper limit of normal.
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