
Abstract. Background/Aim: Nab-paclitaxel plus
gemcitabine (nab-P+Gem) is one of most reliable and
effective regimens for borderline or unresectable pancreatic
cancer (PC).  However, the feasibility and clinical benefits
of this regimen have never been evaluated for patients with
recurrent PC after pancreatectomy. The aim of this study was
to investigate the feasibility of combination therapy with
nab-paclitaxel plus gemcitabine (nab-P+Gem) for patients
with recurrent PC. Patients and Methods: Twenty-two
patients with recurrent PC received an intravenous infusion
of nab-P (125 mg/m2) and Gem (1,000 mg/m2) on days 1, 8,
and 15 of a 4-week cycle. The primary end-point of this
study was completion of the 4 cycles. The secondary end-
points were the safety, efficacy, and disease control rate.
Results: The treatment completion rate of the 4 cycles was
90.9%. The objective response rate was 13.6% and the
disease control rate was 63.6%. The median progression-free
survival was 7.2 months. The most common grade 3 or
higher hematological toxicity was neutropenia (72.7%).
There was no treatment-related death. Furthermore, the
chemotherapeutic effects varied with the time of recurrence.
Conclusion: Combination nab-P+Gem therapy was well-
tolerated and effective in patients with recurrent PC.

Pancreatic cancer (PC) is the seventh most common cause of
cancer-related mortality worldwide (1) and surgical resection
is the only potential cure. However, even when curative

surgery is performed, the prognosis after pancreatic surgery is
poor (2). Currently, adjuvant chemotherapy is considered to
be the standard strategy for patients with macroscopically-
resected PC, based on several randomized controlled studies
(2-4). However, most patients with relatively advanced disease
experience recurrence after macroscopically curative surgical
resection with post-operative adjuvant chemotherapy (5-8),
and the 5-year survival rate is 12-19% (9-11). Therefore, an
optimal treatment for recurrent disease is required.

Recently, the efficacy of several chemotherapeutic
regimens has been demonstrated for borderline or
unresectable PC (12, 13). Among them, nanoparticle
albumin-bound (nab)-paclitaxel plus gemcitabine (nab-
P+Gem) is one of most reliable and effective regimens (12,
13). However, the feasibility and clinical benefits of this
intensive regimen have never been fully evaluated for
patients with recurrent PC in weak physical condition after
pancreatectomy. The purpose of this study was to assess the
safety and efficacy of combination nab-P +Gem therapy in
patients with recurrent PC. 

Patients and Methods

Patients. Twenty-two patients with recurrent PC after radical
surgery were treated at our hospital from January 2016 to November
2017. The main treatment regimen of adjuvant chemotherapy was
orally administered S-1 (TS-1, Taiho Pharmaceutical, Tokyo, Japan),
40 mg, 50 mg or 60 mg according to body-surface area twice a day
for 28 days followed by a 14-day rest (1 cycle) for up to 4 cycles
(4), while 2 patients received intravenous gemcitabine, 1000 mg/m2,
on days 1, 8, and 15 every 4 weeks (one cycle) for up to 6 cycles
because of allergic reactions for TS-1. One patient did not receive
adjuvant chemotherapy because he developed recurrence before
starting adjuvant chemotherapy. 

Twenty-one patients who underwent adjuvant chemotherapy
were classified into the following three groups according to the
time of recurrence: the early group (recurrence during adjuvant
chemotherapy), the intermediate group (recurrence within 6
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months after adjuvant chemotherapy), or the late group (recurrence
after 6 months from completion after chemotherapy). The patients
were also divided into two groups according to history of
gemcitabine usage. 

The safety and efficacy of the nab-P+Gem regimen were
retrospectively analyzed for all patients and each patient group
separately.

Tumor markers [carbohydrate antigen 19-9 (CA19-9),
carcinoembryonic antigen (CEA) and Duke pancreatic monoclonal
antigen type 2 (DuPAN-2)] were measured every 4 weeks and
computed tomography (CT) was performed every three months after
surgery. Recurrence of PC was defined as appearance of tumors on
CT and/or successive increases of tumor markers 2 times above the
normal level.

The criteria for patient treatment were performance status (PS)
Eastern Cooperative Oncology Group (ECOG) <3 and adequate
hematological, hepatic, renal, cardiac, and respiratory function.

Treatment. Twenty-two patients were administered a 30-min
intravenous infusion of nab-P (125 mg/m2) followed by a 30-min
intravenous infusion of Gem (1,000 mg/m2) on days 1, 8, and 15
every 4 weeks. Antiemetic prophylaxis with 5-HT3 antagonists plus
dexamethasone was used for all patients. 

If patients developed grade 4 hematological toxicities or grade 3
peripheral sensory neuropathy (PSN), the dosage of nab-paclitaxel
and gemcitabine was reduced. The reduced dose was 100 mg/m2 for
nab-paclitaxel and 800 mg/m2 for gemcitabine. Treatment continued
until disease progression or an unacceptable level of adverse events.

Study evaluations. Objective responses of target lesions were
evaluated with the Response Evaluation Criteria in Solid Tumors
(RECIST ver.1.1) criteria. Radiological response was assessed by
investigators and a radiologist from the institution. Tumor marker
response was defined as a decrease of greater than 50% from baseline
for response and an increase of greater than 20% from baseline for
progression (14-17). Toxicity was graded according to the National
Cancer Institute-Common Toxicity Criteria (NCI-CTC) v4.0. The
median progression-free survival (PFS) was defined as the time
elapsed from treatment start to the first progression of the cancer.

The primary end-point of this study was completion of the 4
cycles of combination nab-P+Gem therapy by patients with
recurrent PC. The secondary end-points of this study were the
safety, efficacy, and disease control rate (DCR). DCR was defined
as the proportion of patients with complete response (CR), partial
response (PR), and stable disease (SD) for 4 weeks or longer. All
patients gave informed consent for treatment.

Statistical analysis. PFS from the start of nab-P+G was estimated
using the Kaplan-Meier method. Statistical significance was set at
p<0.05.

Ethics approval and consent to participate. This study was reviewed
and approved by the ethics committee of the University of
Yamanashi. Clinical trial registration number: UMIN ID:
000031203.

Informed consent statement. Patients were not required to give
informed consent to the study because the analysis used anonymous
clinical data that were obtained after each patient agreed to
treatment by written consent.

Results

Patient characteristics and treatment details. Clinical
characteristics of patients are summarized in Table I. The
median age was 68.0 years. Pancreaticoduodenectomy was
performed in 11 patients, distal pancreatectomy in 9 patients,
and total pancreatectomy in 2 patients. Three patients had
stage IV disease; all of them had localized metastasis to
para-aortic lymph nodes and macroscopically curative
surgery was possible. The sites of recurrence are shown in
Table II. Eight patients had recurrence in the liver, 5 patients
had recurrence in the lung, and 6 patients presented with
local recurrence. Among all patients, 124 treatment cycles
were administered (median=5.6 cycles, range=2-11). The
main causes of treatment discontinuation were disease
progression and toxicity. There were 8 patients who received
the reduced dosage of nab-P+Gem (36.4%). 
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Table I. Clinical characteristics of patients.

Characteristics                                                             N 

Age,years                                                                       
  Median                                                                    68
  Range                                                                      58-79
Gender                                                                            
  Male                                                                        16
  Female                                                                       6
ECOG Performance status                                            
  0                                                                               14
  1                                                                                 8
Surgical procedure                                                        
  Pancreaticoduodenectomy                                      11
  Distal pancreatectomy                                              9
  Total pancreatectomy                                               2
UICC stage                                                                    
  IIA                                                                             4
  IIB                                                                           15
  IV                                                                              3

ECOG, Eastern Cooperative Oncology Group; UICC, Union for
International Cancer Control.

Table II. Site of recurrences.

                                                      N                                   %

Local                                              6                                 27.3
Lymph nodes                                 2                                   9.1
Liver                                               8                                 36.4
Lung                                               5                                 22.7
Peritonium                                     1                                   4.5
Bone                                               1                                   4.5
Other                                             1                                   4.5



Safety. The treatment-related CTC adverse events are
presented in Table III. Hemotological and non-hematological
grade 3 or higher toxicity occurred in 19 patients (86.4%).
The most common grade 3 or higher hematological toxicities
were neutropenia (16 patients, 72.7%) and leukopenia (9
patients, 40.9%). However, no patients were treated with
granulocyte-colony stimulating factor (G-CSF). Regarding
non-hematological toxicities, grade 3 fatigue, anorexia, and
PSN were observed in one patient each. The most frequent
toxicity was grade 2 alopecia (17 patients, 77.3%), followed

by PSN in 10 patients (45.5%, including grade 3 in 1 patient
as described above). 

Dose reduction was required for 8 patients (36.4%), and
doses were skipped for 19 patients (86.4%), mainly because
of neutropenia. However, there was no treatment-related
death. Two patients discontinued treatment at the end of 2
cycles due to progressive disease and fatigue, respectively.
Twenty patients received more than 4 cycles of treatment,
and the treatment completion rate was 90.9% (Table IV).

Efficacy. Among 22 patients, 3 demonstrated PR (13.6%), and
11 demonstrated SD (50.0%), while none had CR. Three
patients presented an objective response (CR+PR 3/22, 13.6%)
and the DCR (CR+PR+SD) was 63.6% (PR+SD 14/22) (Table
IV). The median PFS was 7.2 months (Figure 1). 

Regarding recurrence time, there were 12, 5, and 4
patients in the early, intermediate and late groups,
respectively. The DCRs were 50%, 80%, and 100%,
respectively, which slightly increased with the postoperative
time. On the other hand, the DCR of patients with a history
of gemcitabine use as adjuvant chemotherapy was 55.6%,
which was slightly lower than the 69.2% of gemcitabine-
naïve patients. However, there was no significant difference
between the 2 groups (p=0.535) (Table V).

Discussion

Since the effects of gemcitabine were first reported (12),
many chemotherapy regimens have been evaluated for
treatment of patients with PC. The Metastatic Pancreatic
Adenocarcinoma Clinical Trial (MPACT) demonstrated

Kawaida et al: Nab-P + Gem in Patients with Recurrent PC

6539

Table III. Summary of grade 2 (G2), G3 or G4 adverse events.

Toxicity                                                G2                 G3                 G4

                                                       N        %        N        %         n        %

Leukopenia                                    1        4.5         8       36.4       1       4.5
Neutropenia                                   1        4.5         9       40.9       7     31.8
Lymphopenia                                1        4.5         1         4.5       1       4.5
Thrombocytopenia                        3      13.6         1         4.5       0       0
Αlopecia                                      17      77.3         0         0          0       0
Peripheral sensory neuropathy      9      40.9         1         4.5       0       0
Anorexia                                        5      22.7         1         4.5       0       0
Fatigue                                           2        9.1         1         4.5       0       0

Table IV. Efficiency estimates of nab-paclitaxel plus gemcitabine.

                                                                          N                      %

Response to therapy                                                                    
   Complete response                                         0                      0
   Partial response                                              3                    13.6
   Stable disease                                               11                    50
   Progressive disease                                        8                    36.4
   Objective response (CR+PR)                        3                    13.6
   Disease control (CR+PR+SD)                     14                    63.6
   Treatment completion rate                                                   90.9

Table V. Relationship between recurrence time, history of gemcitabine
use, and DCR.

                                                                          N                DCR (%)

Recurrence time                                                                          
   Early                                                             12                    50
   Intermediate                                                    5                    80
   Late                                                                 4                  100
A history of gemcitabine use                            9                    55.6
Gemcitabine-naïve                                           13                    69.2

DCR, Disease control rate. 

Figure 1. Progression-free survival (PFS). The median-PFS was 7.2
months based on the Kaplan–Meier curve.



significant tumor shrinkage and survival benefits for nab-
P+Gem for both primary pancreatic and metastatic lesions
(13). However, many clinical trials are performed on
unresectable or borderline PC, and the efficacy of nab-
P+Gem in patients with recurrent PC has not been
investigated.

Following surgical resection of the pancreas, especially
pancreaticoduodenectomy, most patients have significant
weight loss and malnutrition due to anorexia and
malabsorption (18, 19). In addition, many patients undergoing
pancreatectomy have diabetes and diet therapy is necessary.
However, the efficacy of aggressive chemotherapeutic
treatment correlates with the performance and nutritional
status of patients (20-22). Therefore, the feasibility and
clinical impact of combination nab-P+Gem therapy were
examined in patients with recurrent PC after pancreatectomy.

For this study, 4 cycles of combination nab-P+Gem therapy
were administered in patients with recurrent PC according to
previous studies (13, 23). The treatment completion rate was
90.9%, even after aggressive pancreatic surgery. Furthermore,
the safety and efficacy of nab-P+Gem in patients with recurrent
PC after pancreatectomy were confirmed. The most common
adverse events were neutropenia, leukopenia, alopecia, and
PSN. Our results were similar with past study results using
nab-P+Gem, including MPACT (13, 24-31). 

In this study, the DCR was 63.6% and the PFS was 7.2
months, which are higher than those in previous studies on
nab-P+Gem (13, 24-31). One possible explanation for this is
that all patients were observed post-operatively and
recurrence was diagnosed earlier. The suitability of the
dosing regimen was also similar with that of MPACT, and
68.2% of patients did not require dose reduction.

Treatment results for PC are improving due to advances
in surgical procedures, neoadjuvant chemotherapy (32-36)
and adjuvant chemotherapy (2-4). However, PC recurs in
many patients, and the prognosis after pancreatic surgery is
still poor (2-4, 11). It may be difficult to select the most
effective treatment in recurrent cases because the optimal
treatment remains controversial.

Among recent clinical trials performed with patients with
unresectable PC, irinotecan, oxaliplatin and leucovorin-
modulated fluorouracil (FOLFIRINOX) was found to be one
of the most effective treatments (37, 38), but it is not
applicable for patients older than 75 years old (38).
Nevertheless, herein, 4 patients older than 75 years old were
included. Furthermore, some reports suggest that the nab-
P+Gem regimen yields a better clinical outcome and fewer
toxicities than FOLFIRINOX for patients with pancreatic
cancer (39, 40). Therefore, nab-P+Gem may be a safe and
effective regimen even for patients after aggressive
pancreatic surgery. 

Of note, the chemotherapeutic effects in this study varied
with the time of recurrence; later recurrence led to a better

response. Thus, intense chemotherapeutic treatment for the
late recurrent group, such as FOLFIRINOX, is not needed
because nab-P+Gem may be sufficient. Moreover, there was
no change in the chemotherapeutic effect regardless of past
gemcitabine use.   

The limitation of the present study is associated with the
small number of patients, thus a larger multicenter study is
recommended. Furthermore, it is necessary to select patients
who can expect the therapeutic effect of nab-P+Gem.

These results suggest nab-P+Gem to be a safe and
efficacious chemotherapeutic option for patients with
recurrent PC. Further studies using a larger number of
patients and prospective study design are recommended in
the future.

Conclusion

Nab-P+Gem may be a safe and effective treatment option for
patients with recurrent PC or borderline and unresectable PC.
This treatment may improve the prognosis of patients with
recurrent PC.
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