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Efficacy of Nab-Paclitaxel Plus Gemcitabine and Prognostic Value of
Peripheral Neuropathy in Patients with Metastatic Pancreatic Cancer
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Background/Aims: The combination of nab-paclitaxel and
gemcitabine (nab-P/Gem) is widely used for treating meta-
static pancreatic cancer (MPC). We aimed to evaluate the
therapeutic outcomes and prognostic role of treatment-relat-
ed peripheral neuropathy in patients with MPC treated with
nab-P/Gem in clinical practice. Methods: MPC patients treat-
ed with nab-P/Gem as the first-line chemotherapy were in-
cluded. All 88 Korean patients underwent at least two cycles
of nab-P/Gem combination chemotherapy (125 and 1,000
mg/m?, respectively). Treatment-related adverse events were
monitored through periodic follow-ups. Overall survival and
progression-free survival were estimated by the Kaplan-
Meier method, and the Cox proportional hazards regression
linear model was applied to assess prognostic factors. To
evaluate the prognostic value of treatment-related peripheral
neuropathy, the landmark point analysis was used. Results:
Patients underwent a mean of 6.7+4.2 cycles during 6.3+4.4
months. The median overall survival and progression-free
survival rates were 14.2 months (95% confidence interval
[CI], 11.8 to 20.3 months) and 8.4 months (95% CI, 7.1 to
13.2 months), respectively. The disease control rate was
84.1%; a partial response and stable disease were achieved
in 30 (34.1%) and 44 (50.0%) patients, respectively.
Treatment-related peripheral neuropathy developed in 52
patients (59.1%), and 13 (14.8%) and 16 (18.2%) patients
experienced grades 2 and 3 neuropathy, respectively. In the
landmark model, at 6 months, treatment-related peripheral
neuropathy did not have a significant correlation with survival
(p=0.089). Conclusions: Nab-P/Gem is a reasonable choice
for treating MPC, as it shows a considerable disease control
rate while the treatment-related peripheral neuropathy was
tolerable. The prognostic role of treatment-related neuropa-
thy was limited. (Gut Liver 2018;12:728-735)
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INTRODUCTION

Pancreatic cancer, one of the most deadly malignancies, is
now the fourth leading cause of cancer-related death and is
expected to rank as the second leading cause by 2030."> Most
patients with pancreatic cancer are initially diagnosed at ad-
vanced stages since there are no adequate screening tests, and
early stages lack specific symptoms.” While curative surgery is
attempted in some patients with locally advanced cancer invad-
ing adjacent vascular or lymphatic systems,* only palliative or
supportive care is possible in patients with metastatic pancreatic
cancer (MPC). MPC has an extremely poor prognosis and a
5-year survival rate of 2.6%.”

The nab-paclitaxel plus gemcitabine (nab-P/Gem) regimen
has been approved in many countries after the phase IIl MPACT
trial, which reported that the addition of nab-paclitaxel to
gemcitabine significantly increases overall survival (0S) with
tolerable adverse events.® Subsequent retrospective series have
also stated that nab-P/Gem is an effective, well-tolerated, cost-
effective, and active regimen in pretreated patients.”"' However,
most retrospective studies about the efficacy and safety of nab-
P/Gem are limited by a small number of patients.”*"

The major toxicity of nab-paclitaxel, a microtubule-stabi-
lizing agent, is peripheral neuropathy.'”"” Recent retrospective
studies have reported 30.4% to 56.8% incidence of peripheral
neuropathy during the course of nab-P/Gem combination che-
motherapy, raising questions regarding discrepancies between
the safety profile of nab-paclitaxel in clinical trials and in real-
world practice.*”"" Subset analysis'* of the MPACT trial and

Correspondence to: Ji Kon Ryu

Department of Internal Medicine and Liver Research Institute, Seoul National University Hospital, Seoul National University College of Medicine,

101 Daehak-ro, Jongno-gu, Seoul 03080, Korea
Tel: +82-2-2072-1962, Fax: +82-2-762-9662, E-mail: jkryu@snu.ac.kr

Received on May 16, 2018. Revised on June 23, 2018. Accepted on July 24, 2018. Published online October 29, 2018

pISSN 1976-2283 eISSN 2005-1212 https://doi.org/10.5009/gnl18220

@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



You MS, et al: Nab-Paclitaxel Plus Gemcitabine for Metastatic Pancreatic Cancer 729

the report by Cho et al." demonstrated that the occurrence of
treatment-related peripheral neuropathy independently predicts
improved OS in patients with MPC treated with nab-P/Gem.

In post-hoc studies of the MPACT trial, several prognostic
factors associated with OS of MPC were identified, including
age, performance status, and liver metastasis.”'® In addition,
Luo et al."” reported that baseline neutrophil-to-lymphocyte
ratio (NLR) >3.1 was a poor prognostic factor in patients with
advanced pancreatic cancer. NLR is an indicator of systemic
inflammatory response and is widely known as a prognostic
factor in various carcinomas. However, there is a lack of studies
investigating the prognostic role of NLR in patients with MPC
who received nab-P/Gem combination chemotherapy.

Since the MPACT trial, nab-P/Gem combination therapy has
been widely used in patients with MPC. However, clinical data
regarding treatment outcomes and prognostic factors in real-
world practice are still lacking. Subsequent studies show a high
occurrence rate of adverse drug events, especially peripheral
neuropathy, and an association with long-term prognosis.
We aimed to evaluate the efficacy of nab-P/Gem combina-
tion therapy and investigate an independent prognostic role of
treatment-related peripheral neuropathy.

MATERIALS AND METHODS
1. Study subjects

Medical records of 88 Korean patients treated with nab-P/
Gem as first-line chemotherapy for MPC at Seoul National Uni-
versity Hospital from June 2015 to October 2017 were reviewed.
All patients were diagnosed with pancreatic adenocarcinoma by
pathologic examination and were classified into metastatic dis-
ease. Metastasis to distant organs or lymph nodes was evaluated
by pathologic findings and/or "°F-fluoro-2-deoxy-D-glucose
positron emission tomography with computed tomography. Pa-
tients who had previous cytotoxic chemotherapies were exclud-
ed. Informed consent was obtained from all patients undergoing
chemotherapy. The Institutional Review Board of Seoul National
University Hospital, Seoul, Korea, approved this study (1705-
132-856).

2. Treatment and data collection

All patients received at least two cycles of combination che-
motherapy; each cycle comprised nab-paclitaxel at a dose of
125 mg/m’, followed by gemcitabine at a dose of 1,000 mg/
m’ on days 1, 8, and 15 every 4 weeks. The dose and treatment
intervals were adjusted according to patient performance status
and development of adverse events including peripheral neu-
ropathy, neutropenia, and thrombocytopenia. If progression was
confirmed, treatment with nab-P/Gem was discontinued. All
patients were evaluated for initial tumor response after initial
therapy except for two patents lost to follow-up.

Data regarding patient demographics, Eastern Cooperative

Oncology Group (ECOG) performance status, Charlson comor-
bidity index, primary tumor site, metastatic location, baseline
and follow-up laboratory findings, further subsequent lines
of therapy, reasons for treatment discontinuation, and history
of previous treatment including curative surgery and biliary
drainage procedures were collected. Baseline NLR was defined
as absolute neutrophil count divided by absolute lymphocyte
count in peripheral blood. To evaluate tumor response, contrast
computed tomography, magnetic resonance imaging, or '*F-flu-
orodeoxyglucose-positron emission tomography was performed
every 8 to 12 weeks, at the discretion of the treating physician.
The Response Evaluation Criteria in Solid Tumors guideline was
used to assess tumor response, and the best overall response
was evaluated.' Mortality data were collected from the database
established by the Korean Ministry of the Interior and Safety.

3. Treatment outcome measurements

The primary outcome measures were OS and progression-free
survival (PFS). OS was determined from the date of first che-
motherapy to death from any cause, whereas patients who were
still alive were censored at the date of last known follow-up.
PES was calculated from the date of first chemotherapy to the
earliest date of radiographic progression or death. Investigators
monitored development of treatment-related adverse events,
periodic laboratory tests, rates of dose reductions, and discon-
tinuations of combination therapy. Treatment-related adverse
events were graded according to the National Cancer Institute
Common Terminology Criteria for Adverse Events, version 4.0
(CTCAE v4.0).

Treatment-related peripheral neuropathy during the course of
combination chemotherapy was assessed for its association with
prognosis. In addition, we evaluated factors associated with
prognosis in patients with MPC. Baseline patient demographics
and laboratory findings including blood cell count, transami-
nases, total bilirubin, estimated glomerular filtration rate, NLR,
and carbohydrate antigen 19-9 (CA 19-9) were reviewed.

4. Statistical analysis

For baseline characteristics, numerical data were expressed as
means and standard deviation or medians and range depending
on distributions of the data. Survival analysis was based on the
Kaplan-Meier method with median and 95% confidence inter-
val (CI). Univariable and multivariable analyses were performed
by Cox proportional-hazard model to reveal the prognostic fac-
tors related to OS. Hazard ratio (HR) for increased risk of mor-
tality and 95% CI were calculated. Multivariable analysis was
performed using factors with p-values <0.1 in the univariable
analysis. p-values <0.05 were considered statistically significant
in the final multivariable analysis model. The landmark point
method was used to analyze the association between peripheral
neuropathy and prognosis to minimize lead-time bias."” All
statistical computations were performed using R version 3.3.3
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for Windows (Institute for Statistics and Mathematics, Vienna,
Austria; http://www.R-project.org).

RESULTS
1. Clinical characteristics of patients

Baseline patient characteristics are shown in Table 1. The

Table 1. Baseline Characteristics

Characteristic Patients with MPC (n=88)
Age, yr 61.5 (32.0-83.0)
Sex

Female 33 (37.5)

Male 55 (62.5)
ECOG

0-1 85 (96.6)

2 3 (3.0)
Charlson comorbidity index 8.5+1.3
Primary tumor location

Head 39 (44.3)

Body and tail 49 (55.7)
Metastasis

Liver 55 (62.5)

Lung 15 (17.0)

Peritoneum 27 (30.7)

Distant LNs 12 (13.6)

No. of metastasis

1 57 (64.8)
2 21 (23.9)
3 or more 10 (11.4)

Previous therapy

Bile duct stent 15 (18.1)*

Curative surgery 17 (19.3)
Baseline laboratory findings

Hemoglobin, g/dL 12.5+1.5

Platelet, 10°/uL 228.5+73.6

ANG, cells/uL

AST, IU/L

ALT, IU/L

Total bilirubin, mg/dL
eGFR, mL/min/1.73 m’
NLR

CA 19-9, U/mL

4,531.9+2,584.0
31.6+25.9
37.4+50.4
0.8+0.8
95.8+19.9
3.1+2.3
473.0 (1.7-5,322.5)'

Data are presented as median (range), number (%), or mean+SD.
MPC, metastatic pancreatic cancer; ECOG, Eastern Cooperative Oncol-
ogy Group; LN, lymph node; ANC, absolute neutrophil count; AST,
aspartate aminotransferase; ALT, alanine aminotransferase; eGFR,
estimated glomerular filtration rate; NLR, neutrophil-to-lymphocyte
ratio; CA 19-9, carbohydrate antigen 19-9.

*Includes two patients treated by percutaneous approach; 'Median
(interquartile range).

median age was 61.5 years, and 23 patients (26.1%) were older
than 70 years. Most patients (n=85, 96.6%) had ECOG perfor-
mance status scores of 0 or 1. Mean Charlson score was 8.5+1.3,
and it was 9 or more in 14 patients (15.9%). Metastasis was
most commonly identified in the liver in 55 patients (62.5%),
followed by the peritoneum in 27 patients (30.7%) and lung in
15 patients (17.0%). There were 31 patients (35.2%) with me-
tastasis at two or more sites, while 57 patients (64.8%) had one
metastatic site. Seventeen patients (19.3%) had a history of cu-
rative surgery before diagnosis of MPC.

2. Treatment course and adverse events

Table 2 displays the clinical course and treatment outcomes
during the course of combination chemotherapy. The median
follow-up duration was 10.4 months (range, 1.5 to 21.5 months).
Patients received 6.7+4.2 total cycles of treatment. Median OS
and PFS were 14.2 months (95% CI, 11.8 to 20.3 months) and 8.4
months (95% CI, 7.1 to 13.2 months), respectively (Fig. 1). Tu-
mor control was achieved in 74 patients (84.1%). Overall, partial
response was achieved in 30 patients (34.1%), and stable disease
was achieved in 44 patients (50.0%). No patient achieved com-
plete response. Of the patients with progressive disease, further
regimens were employed in 43 (48.9%). Among these, combina-
tion of folinic acid, fluorouracil, irinotecan, and oxaliplatin was
the most common regimen, used in 16 patients (37.2%).

Adverse drug events over grade 2 are summarized in Table
3. Several adverse events over grade 3 were observed, includ-
ing neutropenia in 34 patients (38.6%), anemia in 19 patients

Table 2. Treatment Data during the Course of Nab-Paclitaxel/Gem
Combination Chemotherapy

Variable Value

Total cycle 6.7+4.2
Treatment duration, mo 6.3+4.4
Cumulative dose

Nab-P, mg/m” 1,812.8+1,040.3
Gem, mg/m’ 14,679.5+8,442.5

Relative dose per cycle

Nab-P, % 94.9+24.2
Gem, % 95.8+24.2
Overall best response
Partial response 30 (34.1)
Stable disease 44 (50.0)
Progression 12 (13.6)
Not evaluable 2(2.3)
0S, mo 14.2 (11.8-20.3)
PFS, mo 8.4 (7.1-13.2)

Data are presented as mean+SD, number (%), or median (95% confi-
dence interval).

Nab-P, nab-paclitaxel; Gem, gemcitabine; OS, overall survival; PFS,
progression-free survival.
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(21.6%), and peripheral neuropathy in 16 patients (18.2%).
Febrile neutropenia occurred in 5 patients (5.7%). The most
common adverse events that caused dose reduction and dis-
continuation of therapy were peripheral neuropathy of grade
1 or 2 (19.3%) and grade 3 (18.2%). Overall, dose reduction
was needed in 39 patients (44.3%) for nab-paclitaxel and 28
(31.8%) patients for gemcitabine. After three cycles of therapy,
44 patients (50.0%) underwent dose reduction (n=21, 23.9%) or
discontinued treatment (n=23, 26.1%).

3. Peripheral neuropathy during chemotherapy

Treatment-related peripheral neuropathy occurred in 52 pa-
tients (59.1%) during the total cycle. The mean number of cycles
until developing grade 1, 2, and 3 peripheral neuropathy was
2.8+1.7, 4.7+2.6, and 6.2+3.2, respectively. Most peripheral neu-
ropathy began as grade 1, and 46 patients (52.3%) experienced
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Fig. 1. OS and PFS graphed by the Kaplan-Meier survival method.
0S, overall survival; PFS, progression-free survival.

grade 1 peripheral neuropathy. Worsening of grade 1 peripheral
neuropathy to grade 2 or 3 was observed in 25 patients (54.3%),
and worsening of grade 2 to grade 3 peripheral neuropathy
was observed in 13 patients (54.29). In 24 patients who expe-
rienced grade 2 peripheral neuropathy, dose reduction or delay
was required in 16 (66.7%). All patients with grade 3 peripheral
neuropathy had to discontinue combination chemotherapy, and
the time to recovery from neuropathy after discontinuation was
66.0 (interquartile range [IQR], 35.0 to 102.0) days.

The prognostic value of peripheral neuropathy was assessed
by the landmark point method, which was determined based on
survival status at 6 months after initiation of therapy (Table 4).
In the naive model, patients with peripheral neuropathy had a
significantly lower hazard ratio and longer survival. In the land-
mark model at 6 months, treatment-related peripheral neuropa-
thy did not have a significant correlation with survival. There
were 11 deaths (57.9%) in 19 patients with peripheral neuropa-
thy and 17 deaths (43.6%) in 39 patients without peripheral

Table 3. Treatment-Related Adverse Events

Complications Grade 2 Grade 3 Grade 4
Febrile neutropenia - 5 (5.7) -
Anemia 38 (43.2) 19 (21.6) -
Thrombocytopenia 7 (8.0) 3(3.4) 2(2.3)
Neutropenia 22 (25.0) 20 (22.7) 14 (15.9)
Peripheral neuropathy* 13 (14.8) 16 (18.2) -
Peripheral edema 17 (19.3) 4 (4.5) -
Diarrhea 3(3.4) 1(1.1) -

Nausea, vomiting 15 (17.0) 3(3.4) -

Data are presented as number (%).
*Grade 1 peripheral neuropathy developed in 23 patents (26.1%).

Table 4. Results of Landmark Analysis for Overall Survival by Survival Status at 6 Months after Initiation of Therapy

Naive model

Landmark set at 6 mo

Variables Patients without Patients with Patients without Patients with
neuropathy (n=36) neuropathy (n=52) p-value neuropathy (n=19) neuropathy (n=39) p-value

0S (95% CI), mo 10.13 (7.87-NE) 15.53 (13.3-NE) 0.007 11.4 (9.7-NE) 15.3 (13.2-NE) 0.089

Death 17 (47.2) 19 (36.5) 11 (57.9) 17 (43.6)
Adjusted HR (95% CI)* 1.00 0.34 (0.17-0.67) 0.002 1.00 0.43 (0.20-0.94) 0.034
Clinical benefit' <0.001 0.006

No 13 (36.1) 1(1.9) 6(31.6) 1(2.6)

Yes 23 (63.9) 51(98.1) 13 (68.4) 38 (97.4)
Total accumulate dose

nab-P, 10’ mg/m’ 1.3:0.9 2.2+1.0 <0.001 1.8+1.0 2.4+1.0 0.029

Gem, 10° mg/m2 10.7+7.3 17.5+8.0 <0.001 14.2+8.4 19.7+8.0 0.020
Total cycle 5.1+3.9 7.9+4.1 0.002 6.9+4.4 8.6+4.3 0.174
Duration of treatment, mo 4.8+4.3 7.4+4.7 0.008 6.8+4.8 8.0+4.3 0.373

Data are presented as number (%) or mean+SD.

0S, overall survival; CI, confidence interval; NE, not evaluable; HR, hazard ratio; nab-P, nab-paclitaxel; Gem, gemcitabine.
*Adjusted for neutrophil-to-lymphocyte (NLR) ratio >3.1 and the presence of liver metastasis; 'Includes partial response and stable disease.
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neuropathy. Median OS in patient without and with peripheral adjusted HR was significant in the landmark model at 6 months,
neuropathy was 11.4 (95% CI, 9.7 to not estimable [NE]) and it was 0.50 (95% CI, 0.17 to 1.49; p=0.212) in the landmark
15.3 (95% CI, 13.2 to NE) months, respectively (p=0.089). While model at 9 months and was not statistically significant. Like-

Table 5. Univariate and Multivariate Analyses by Cox Regression

Univariable analysis Multivariable analysis
Variables
HR (95% CI) p-value HR (95% CI) p-value
Age >70 yr
No 1.00
Yes 0.87 (0.39-1.94) 0.729
Male
No 1.00
Yes 0.86 (0.44-1.72) 0.678
ECOG
0 1.00
1-2 1.74 (0.86-3.51) 0.122
Charlson score >9
No 1.00
Yes 1.21 (0.60-2.42) 0.597
Primary tumor location
Body and tail 1.00
Head 1.34 (0.69-2.62) 0.389
Metastasis
Liver 2.49 (1.13-5.50) 0.023 2.03 (0.91-4.53) 0.084
Lung 0.75 (0.30-1.85) 0.533
Peritoneum 1.11 (0.56-2.20) 0.767
Distant LNs 0.82 (0.30-2.22) 0.700
No. of metastasis
1 1.00
2 1.41 (0.63-3.13) 0.401
3 or more 1.55 (0.64-3.77) 0.329
Previous therapy
Bile duct stent 0.55 (0.19-1.55) 0.257
Curative surgery 1.13 (0.53-2.42) 0.745
Total bilirubin> 1.5 ULN
No 1.00
Yes 0.96 (0.23-4.04) 0.955
Transaminase> 1.5 ULN
No 1.00
Yes 1.21 (0.49-2.97) 0.673
NLR>3.1
No 1.00 1.00
Yes 2.54 (1.32-4.91) 0.005 2.00 (1.17-4.22) 0.045
CA19-9> 1.5 ULN
No 1.00 1.00
Yes 2.33 (1.02-5.33) 0.045 1.80 (0.77-4.22) 0.178

HR, hazard ratio; CI, confidence interval; ECOG, Eastern Cooperative Oncology Group; LN, lymph node; ULN, upper limit of normal; NLR, neutro-
phil-to-lymphocyte ratio; CA 19-9, carbohydrate antigen 19-9.
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wise, clinical benefit rate was not significant in the landmark
model at 9 months (p=0.062).

4. Prognostic factors

There were six patients (6.8%) with baseline hyperbilirubine-
mia (>1.5xULN) due to malignant biliary obstruction; median
bilirubin level was 2.9 mg/dL (IQR, 2.3 to 3.4 mg/dL). Baseline
abnormal level of bilirubin in all six patients with hyperbilirubi-
nemia recovered to normal level during the course of combina-
tion chemotherapy, and the median duration to recovery was
25.0 days (IQR, 13.0 to 51.3 days). Baseline hyperbilirubinemia
was not related to OS in univariable or multivariable analysis.

Possible prognostic factors related to OS are shown in Table
5. Univariable analysis demonstrated several meaningful factors
associated with poor OS: metastasis to liver (HR, 2.49; 95% CI,
1.13 to 5.50; p=0.023), CA19-9>1.5 x ULN (HR, 2.33; 95% (I,
1.02 to 5.33; p=0.045), and NLR>3.1 (HR, 2.54; 95% CI, 1.32
to 4.91; p=0.005). In multivariable analysis, NLR>3.1 was an
independent prognostic factor for poor OS (HR, 2.00; 95% CI,
1.17 to 4.22; p=0.045). Median OS in patients with NLR>3.1 and
patients with NLR<3.1 were 10.6 months (95% CI, 7.3 to NE
months) and 15.5 months (95% CI, 14.2 to NE months), respec-
tively (Fig. 2).

DISCUSSION

The objective of this study was to investigate the therapeutic
outcomes, prognostic factors, and treatment-related adverse
events in patients with MPC treated with nab-P/Gem as first-
line chemotherapy. The results of this single-center retrospective
study showed longer OS and PFS than the previous random-
ized controlled trial and the extension study of the MPACT
trial based on mortality data from 90% of enrolled patients.**
The reason for longer OS and PES than other studies may stem
from the restricted patient selection. In this study, total cycles

1.0 —— NLR23.1
-~ NLR<3.1
0.8 S
= o
3 3
T 0.6
o
o
S 0.4
2
=]
n
0.2- :
p=0.004* L
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Fig. 2. Kaplan-Meier survival curves classified by baseline NLR >3.1
or NLR <3.1.
NLR, neutrophil-to-lymphocyte ratio. *p<0.05.

and treatment duration were longer than in the MPACT trial,
which had treatment duration of 3.9 months (range, 1.0 to 21.9
months), and another retrospective study with four median
cycles.*”' Meanwhile, a recent clinical trial in Japan reported
an OS of 13.5 months (95% CI, 10.6 to NE months) in patients
with MPC. Another study based on survival data of the Korean
population showed OS of 12.1 months (95% CI, 10.7 to NE
months),'”* which is different from the previous result of the
MPACT trial. The OS of our study was consistent with the two
previous studies in Asia. Geographic or genetic factors may
contribute to the therapeutic effect of nab-paclitaxel and gem-
citabine combination therapy.

Tumor control rate in this study is in general agreement with
other retrospective studies ranging from 43.5% to 81.000,>'%*'
which vary depending on whether they include pretreated
patients, patients with liver function test abnormalities, and
patients with advanced pancreatic cancer or only patients with
metastatic pancreatic cancer. Since nab-P/Gem can pharma-
cokinetically cause hepatic impairment, care must be taken in
patients with hepatic impairment and hyperbilirubinemia, and
those patients should be monitored frequently.”’ Results of this
study demonstrated that elevated bilirubin and transaminases
were not significantly related to OS, suggesting that abnormal
laboratory findings caused by malignant biliary obstruction and
liver metastasis in patients with MPC are not an absolute con-
traindication for chemotherapy, but rather an integral part of
the inclusion criteria.

There was a difference in the frequency of peripheral neu-
ropathy compared with other studies. In the MPACT trial, grade
3 peripheral neuropathy was reported in 17% of patients; 10%
of these patients required dose reduction, and 8% required dis-
continuation of chemotherapy.® In several retrospective studies,
the incidence of grade 3 peripheral neuropathy ranged from
10.3% to 30.4%.">”' In our study, 19.3% and 18.2% of all pa-
tients needed dose reduction and discontinuation of treatment
due to peripheral neuropathy, respectively. Severe neuropathy
was the most common drug-related adverse event that resulted
in discontinuation of therapy, and the percentage of patients
who had to stop treatment was almost twice as high as in the
previous clinical trial. Nonetheless, the proportion of patients
with grade 3 peripheral neuropathy was lower in this study than
in the MPACT trial. All patients with grade 3 neuropathy in our
study had to discontinue the combination drug. Although most
studies have assessed peripheral neuropathy based on CTCAE,
there are some difficulties in objectively grading peripheral neu-
ropathy in practice, and differences exist between studies. Stud-
ies regarding an objective grading system for treatment-related
peripheral neuropathy are required.

Peripheral neuropathy is the main adverse effect of nab-pa-
clitaxel and is reported in 51.0% of cancer patients who receive

1.24

nab-paclitaxel.”™ In breast cancer, studies to identify factors

related to treatment-related peripheral neuropathy have been
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actively performed;” however, studies on pancreatic cancer are
still lacking. In the subset analysis of MPACT trial, long-term
administration of nab-paclitaxel was associated with treatment-
related peripheral neuropathy, and other retrospective study
revealed no risk factors.'"'* We also analyzed the association
between treatment-related peripheral neuropathy and baseline
laboratory findings, tumor characteristics, and patient demo-
graphics including ages, sex, and comorbidity index, and no
risk factors were found. Further investigations to identify fac-
tors associated with peripheral neuropathy in patients with MPC
treated with nab-P/Gem are warranted.

In general, the symptoms of neuropathy can be controlled by
reducing the dose of nab-paclitaxel or increasing the interval
between doses.’ In this study, peripheral neuropathy was man-
ageable for most patients with dose reduction or discontinua-
tion, coinciding well with previous studies. However, because
more than half of patients with grade 1 peripheral neuropathy
ultimately progress to a worse grade, dose reduction should be
considered in the early state of neuropathy. Although about half
of patients had to reduce their dose during the course of treat-
ment in this study, the clinical benefit rate was significantly
high. These findings coincide well with other studies that indi-
cate the effectiveness of a biweekly regimen and reduced agent
doses. These results suggest that the current standard therapeu-
tic dose and schedule may need adjustment.”®” Since previous
studies did not have a comparative design, further studies are
warranted regarding the appropriate dose and interval.

NLR is a prognostic factor for various tumors, including
advanced pancreatic cancer in patients who undergo chemo-
therapy. Neutrophils secrete vascular endothelial growth factor
to promote and mediate the development and proliferation of
cancer.” In this study, the results of multivariable analysis dem-
onstrated that baseline NLR is an independent prognostic pre-
dictor for patients with MPC undergoing nab-P/Gem combina-
tion chemotherapy. Because cancer-associated inflammation is
associated with cancer prognosis, many studies have attempted
to target inflammation for treatment. Recently, drugs targeting
specific cytokines and chemokines have been studied.”® As a
measure of cancer-associated inflammation, the role of NLR as
an important predictor of prognosis should be emphasized in
future studies.

In this study, OS and PFS were based on relatively few deaths
(36/88, 40.9%), compared to the MPACT trial (692/861, 80.4%).
However, the aim of this study to evaluate the effectiveness of
nab-P/Gem was not constrained because OS and PFS were in
close agreement with the results of other studies. Second, this
study has limitations due to its small sample size and statistical
power. This study set the landmark point at 6 months, and it
confirmed that the OS and peripheral neuropathy were not sig-
nificantly correlated, whereas adjusted HR and clinical benefit
rate still showed significant difference between two groups. In
further analysis with landmark point at 9 months, the statistical

differences clearly diminished, indicating statistical bias may
stem from the small sample size. Unlike previous studies that
evaluated prognostic role of treatment-related peripheral neu-
ropathy in cross-sectional analysis, this study has advantages in
that is used statistical model to reduce lead-time bias.'""*

Combination chemotherapy of nab-P/Gem in patients with
MPC showed similar disease control rate and comparable rate of
treatment-related peripheral neuropathy as compared to previ-
ous studies, and the neuropathy was not a predictor of progno-
sis. This regimen is a reasonable choice for palliative treatment.
Careful attention and early interventions, such as dose reduction
or delay, are required in patients with treatment-related periph-
eral neuropathy.
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