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Impact of the Duration of Diabetes Mellitus on the Outcome
of Metastatic Pancreatic Cancer Treated with Gemcitabine:
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Abstract:

Objective To assess the impact of the duration of diabetes mellitus (DM) on the outcomes of pancreatic
cancer patients undergoing chemotherapy.

Methods We reviewed the medical records of patients with metastatic pancreatic cancer who received gem-
citabine monotherapy as the standard therapy before the introduction of combination regimens. The treatment
outcomes of gemcitabine were compared among three groups classified according to the duration of DM: no
DM, short DM (<4 years), and long DM (>4 years).

Results Among 350 patients, 218, 87, and 45 patients were classified into the no DM, short DM, and long
DM groups, respectively. In comparison to the no DM group, the univariate hazard ratios (HRs) for
progression-free survival (PFS) and overall survival (OS) were 1.44 [95% confidence interval (CI), 1.02-2.02;
p=0.027] and 1.33 (95% CI, 0.93-1.89; p=0.081), respectively, in the long DM group, and 1.12 (95% CI,
0.85-1.46; p=0.426) and 1.06 (95% CI, 0.81-1.40; p=0.678), respectively, in the short DM group; the
multivariate-adjusted HRs were 1.33 (95% CI, 0.94-1.89; p=0.103) and 1.37 (95% CI, 0.95-1.98; p=0.095) in
the long DM group and 1.12 (95% CI, 0.85-1.47; p=0.410) and 1.10 (95% CI, 0.82-1.46; p=0.533) in the
short DM group. The survival outcomes of the long DM group tended to remain poorer in analyses using dif-
ferent cutoffs of DM duration as, well as in hospital-specific analyses.

Conclusion Long-standing DM may be associated with shorter PFS and OS in patients with metastatic pan-
creatic cancer.
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factor for pancreatic cancer, it can also develop as a result

Introduction of pancreatic cancer.
Pancreatic cancer is thought to have a different nature in
Diabetes mellitus (DM) is one of the most common patients with DM as a background factor (long-standing
comorbidities in cancer patients, particularly those with pan- DM) and in those with DM as a consequence of cancer
creatic cancer. While DM has been suggested to be a risk (short-term DM). Previous studies from the United States
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and United Kingdom showed that pancreatic cancer patients
with long-standing DM had worse survival than nondiabetic
patients, while patients with short-term DM had a similar
survival to nondiabetic patients (1, 2). However, these stud-
ies included a heterogeneous patient population with differ-
ent stages of cancer and did not consider differences in
treatment. Thus, the impact of the duration of DM on sur-
vival has not been sufficiently studied, especially in patients
receiving chemotherapy for metastatic disease, which is the
most common extent of disease at presentation (3).

We conducted a retrospective study of a homogeneous pa-
tient population with metastatic pancreatic cancer treated
with gemcitabine monotherapy to evaluate the impact of the
duration of DM on the outcomes of chemotherapy using
data from two different hospital sites.

Materials and Methods

Patients

We reviewed the medical records of patients with metas-
tatic pancreatic cancer. The selection criteria were as fol-
lows: 1) pathologically proven metastatic adenocarcinoma of
the pancreas; 2) initiation of gemcitabine monotherapy as
first-line treatment at the National Cancer Center Hospital
(Tokyo, Japan) (“Tokyo”) or at the National Cancer Center
Hospital East (Kashiwa, Japan) (“Kashiwa”) before the in-
troduction of combination therapies [oxaliplatin/irinotecan/
fluorouracil/leucovorin, or gemcitabine/nanoparticle albumin-
bound paclitaxel (nab-PTX), or gemcitabine/erlotinib] as
standard treatments; and 3) no previous curative surgery for
pancreatic cancer. We selected single gemcitabine monother-
apy regimen to enable a uniform assessment of the patient
outcomes. The institutional review board approved the study
(No. 2016-233). Written informed consent was not obtained
because of the retrospective nature of this study. The study
design of this study was publicized via the web page of the
hospitals, according to the Ethics Guidelines for Medical
and Health Research in Japan.

Treatment

Patients received intravenous infusions of gemcitabine
(1,000 mg/m’ of body surface area) over 30 minutes on days
1, 8, and 15 of each 28-day cycle. The dosing was adjusted
according to the adverse events (AEs) and the physician’s
judgment. Treatment was continued until the development of
progressive disease or unacceptable toxicity, or until the pa-
tient expressed a wish to discontinue treatment.

Assessment

DM was defined as either a diagnosis of DM documented
in the patient’s medical records or at least one serum glu-
cose measurement of 2200 mg/dL. We used the serum glu-
cose levels because data on finger-stick levels were not
available. As HbAlc was not routinely measured at “Ka-
shiwa,” it was not included in the definition of diabetes. The

duration of DM was determined based on medical records.
Patients with DM of uncertain duration were excluded from
the analysis. As in a previous study (1), short DM was de-
fined as DM for a duration of <4 years, while long DM was
defined as DM with a duration of >4 years. This previous
study used four years as a cutoff based on reports of an as-
sociation between an increased incidence of pancreatic can-
cer and new-onset DM, classified as DM for less than three
to five years (4-6). We assessed the tumor response accord-
ing to the Response Evaluation Criteria in Solid Tumors
(RECIST), version 1.1, and based on computed tomography
(CT) scans. Generally, the baseline scan covered the neck
though the pelvis and subsequent scans included the areas of
the lesions detected on the baseline scan. CT scans were ob-
tained every other cycle, and as needed. Confirmation of a
response was not required. Stable disease (SD) as the best
response required a duration of at least four weeks. The re-
sponse rate (RR) and disease control rate (DCR) were de-
fined as the proportions of patients who achieved at least a
partial response (PR) and SD, respectively. Progression-free
survival (PFS) was defined as the time from the initiation of
gemcitabine monotherapy until clinical or objective disease
progression, or death. Overall survival (OS) was defined as
the time from the initiation of gemcitabine monotherapy un-
til death. AEs were assessed using the Common Terminol-
ogy Criteria for Adverse Events (CTCAE), version 4.0.

Statistical analysis

The present study was designed to compare the clinical
outcomes (survival outcomes, tumor response, and AEs) be-
tween groups with different durations of DM (no DM, short
DM, and long DM). Data were analyzed for the combined
overall population (both hospital sites) and separately for
each hospital population. These hospital-specific analyses
were conducted to confirm the reproducibility of the out-
comes in different environments. Comparisons of efficacy
and safety were conducted using the no DM group as a ref-
erence. Categorical variables were compared using Fisher’s
exact test. The Kruskal-Wallis test was used for comparisons
of continuous variables among the three groups. Survival
curves were estimated using the Kaplan-Meier method; dif-
ferences between groups were assessed using the log-rank
test. Hazard ratios (HRs) and 95% confidence intervals (CIs)
were estimated using a Cox proportional hazards model with
stratification according to site. Sensitivity analyses using dif-
ferent cut-off values for the duration of DM (three and five
years) and multivariate analyses adjusted according to the
baseline characteristics selected by the univariate analyses
were also conducted. Based on a previous study (1), the
HRs for PFS and OS in the long DM group using antidia-
betic medication in comparison to the no DM group were
estimated and adjusted for selected baseline characteristics.
Since a linear relationship between body mass index (BMI)
and survival outcome was not assumed, the comparison was
made using categories with a BMI cutoff value of 25.0
kg/m’, as previously reported (1). The criterion for the selec-
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Figure 1. Flow diagram of patient selection. *Between Janu-
ary 2008-December 2013. "Between January 2008-December
2011.

tion of baseline characteristics for multivariate analyses was
a p value of <0.10. Otherwise, p values of <0.05 were con-
sidered to indicate statistical significance. All p values were
two-sided. Patients with missing data for any of the vari-
ables or with a carbohydrate antigen 19-9 (CA19-9) level of
<1 U/mL were excluded from analyses requiring these vari-
ables. The analyses were performed using EZR (Saitama
Medical Center, Jichi Medical University, Saitama, Japan),
which is a graphical user interface for R (The R Foundation
for Statistical Computing, Vienna, Austria) (7).

Results

Patients

A total of 356 patients (205 patients from “Tokyo” and
151 patients from “Kashiwa”) started gemcitabine monother-
apy between 2008 and 2013 at “Tokyo” (before the intro-
duction of oxaliplatin/irinotecan/fluorouracil/leucovorin ther-
apy) and between 2008 and 2011 at “Kashiwa” (before the
introduction of gemcitabine/erlotinib therapy). Among these,
three patients from each site had DM of uncertain duration
and were excluded from the analyses, leaving 350 patients
(202 from “Tokyo” and 148 from “Kashiwa”) in the study
(Fig. 1). Among the patients included in the study, 24.9%
and 12.9% were classified into the Short DM and long DM
groups, respectively (“Tokyo”, 22.8% and 12.4%; “Ka-
shiwa”, 27.7% and 13.5%). Besides assumed secondary DM
(due to pancreatic cancer) among patients in the short DM
group, the etiology of DM was type 2 DM in 93.3% of pa-
tients in the long DM group (the etiology was unclear in the
other patients in the long DM group). No statistically sig-
nificant differences were observed in the baseline character-
istics of the three groups, with the exception of BMI, which
was highest in the long DM group (Table 1). Of note, met-
formin, and insulin (oral hypoglycemic agents) were admin-
istered to 29 (65.9%), 12 (27.3%), and 18 (40.9%) patients,
respectively, in the long DM group. The median follow-up
period was 5.6 months (range, 0.1-62.8 months).

Survival outcomes

The PFES and OS of the long DM and short DM groups
of the combined overall population (both hospitals) were
compared with those in the no DM group (Fig. 2). In the
long DM group, the HR for PFS was 1.44 (95% CI, 1.02-
2.02; p=0.027) and the HR for OS was 1.33 (95% CI, 0.93-
1.89; p=0.081) in comparison to the no DM group. In the
short DM group, the HR for PFS was 1.12 (95% CI, 0.85-
1.46; p=0.426) and the HR for OS was 1.06 (95% CI, 0.81-
1.40; p=0.678) in comparison to the no DM group. In a
multivariate analysis, the HRs for PFS and OS were ad-
justed according to baseline characteristics selected using a
univariate analysis [ECOG PS, the number of organs in-
volved, and the types of organs involved (lymph node and
liver) for PFS; ECOG PS, the number of organs involved,
the types of organs involved (lymph node and liver), and the
CA19-9 level for OS; Supplementary material 1]. The ad-
justment did not have a large impact on the HRs. The ad-
justed HRs for PFS and OS were 1.33 (95% CI, 0.94-1.89;
p=0.103) and 1.37 (95% CI, 0.95-1.98; p=0.095), respec-
tively, in the long DM group, and 1.12 (95% CI, 0.85-1.47;
p=0.410) and 1.10 (95% CI, 0.82-1.46; p=0.533), respec-
tively, in the short DM group. There were no marked
changes in the HRs when cut-off values of three or five
years were used to define the duration of DM in the univari-
ate and multivariate analyses (Table 2).

Supplementary material 2, 3 show the Kaplan-Meier
curves for PFS and OS for each hospital site. In the “To-
kyo” population, the PFS in the long DM group was signifi-
cantly worse than that in the no DM group (HR, 1.54; 95%
CI, 0.98-2.44; p=0.048 compared with the no DM group).
The trend toward a worse outcome in the long DM group
was also seen for OS (HR, 1.32; 95% CI, 0.82-2.14; p=
0.242 in comparison to the no DM group). In the short DM
group, the PFS and OS values were similar to those ob-
served in the no DM group (PFS: HR, 1.09; 95% CI, 0.76-
1.56; p=0.662 in comparison to the no DM group; OS: HR,
0.95; 95% CI, 0.65-1.39; p=0.791 in comparison to the no
DM group). In “Kashiwa,” there was also a trend toward a
shorter PFS and OS in the long DM group in comparison to
the no DM group (PFS: HR, 1.33; 95% CI, 0.80-2.21; p=
0.256; OS: HR, 1.34, 95% CI, 0.80-2.26; p=0.190 in com-
parison to the no DM group). The PFS and OS in the short
DM group in the “Kashiwa” population fell between those
in the no DM and long DM groups (PFS: HR, 1.15; 95%
CI, 0.77-1.72; p=0.479; OS: HR, 1.21, 95% CI, 0.81-1.80;
p=0.364 in comparison to the no DM group). A trend to-
ward a worse PFS and OS in the long DM group was also
seen in multivariate analyses conducted separately for each
site (Supplementary material 4).

The HRs for PFS and OS in the long DM group accord-
ing to the use of antidiabetic medication are shown in Sup-
plementary material 5. A univariate analysis revealed that
users of oral medication in the long DM group had signifi-
cantly reduced PFS in comparison to the no DM group (HR,
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Table 1. Patient Characteristics.
Characteristics No DM Short DM Long DM p value?
n 218 87 45
Age Median [range] 66 [32-86] 66 [44-84] 66 [50-83] 0.647
Sex Male (%) 116 (53.2) 51 (58.6) 32 (71.1) 0.077
Female (%) 102 (46.8) 36 (41.4) 13 (28.9)
ECOG PS 0 113 (51.8) 48 (55.2) 24 (53.3) 0.564
1 91 (41.7) 37 (42.5) 18 (40.0)
2 12 (5.5) 1(1.1) 2 (4.4)
NA 2(0.9) 1(1.1) 1(2.2)
Location Head (%) 75 (34.4) 32 (36.8) 13 (28.9) 0.270
Body (%) 81 (37.2) 35 (40.2) 13 (28.9)
Tail (%) 62 (28.4) 20 (23.0) 19 (42.2)
No. of organs involved <2 (%) 123 (56.4) 52 (59.8) 27 (60.0) 0.843
2 (%) 95 (43.6) 35 (40.2) 18 (40.0)
Median [range] 1[1-5] 1[1-5] 1[1-4] 0.824
Organs involved Lymph node (%) 75 (34.4) 29 (33.3) 16 (35.6) 0.958
Liver (%) 159 (72.9) 64 (73.6) 38 (84.4) 0.281
Lung (%) 39 (17.9) 17 (19.5) 11 (24.4) 0.574
Peritoneum (%) 78 (35.8) 27 (31.0) 10 (22.2) 0.193
Bone (%) 5(2.3) 2(2.3) 0(0.0) 0.744
CA 19-9® Normal (%) 20(9.2) 13 (14.9) 5(11.1) 0.482
Elevated, <59xULN (%) 82 (37.6) 26 (29.9) 16 (35.6)
Elevated, >59xULN (%) 102 (46.8) 47 (54) 23 (51.1)
NA 14 (6.4) 1(1.1) 1(22)
Median [range] 2,205 [2-1,861,000] 3,081 [1-2,379,000] 2,418 [3-312,700] 0.933
Biliary stent/tube Yes (%) 43 (19.7) 19 (21.8) 9 (20.0) 0.925
No (%) 175 (80.3) 68 (78.2) 36 (80.0)
BMI (kg/m?) <25.0 195 (89.4) 76 (87.4) 33 (73.3) 0.008
>25.0 21 (9.6) 11(12.6) 12 (26.7)
NA 2(0.9) 0 (0.0) 0 (0.0)
Median [range] 20.7 [14.2-30.3] 21.4 [14.9-30.3] 22.5[16.0-33.6] 0.015
DM medication Oral (%) - 39 (45.3) 29 (65.9) NA
Metformin (%) . 2(2.3) 12 (27.3) NA
Insulin (%) - 17 (19.8) 18 (40.9) NA

aFisher’s exact test/Kruskal-Wallis test."The normal range was 0 to 37 U per milliliter.

DM: diabetes mellitus, ECOG PS: Eastern Cooperative Oncology Group Performance Status, NA: not assessed, CA19-9: carbohydrate antigen 19-

9, ULN: upper limit of normal, BMI: body mass index

1.60; 95% CI, 1.05-2.44; p=0.028) and a multivariate analy-
sis revealed a trend toward worse PFS (HR, 1.46; 95% CI,
0.95-2.22; p=0.083).

PFS and OS were assessed according to HbAlc among
patients in “Tokyo,” where the HbAlc levels of patients
with metastatic pancreatic cancer were routinely measured at
the start of chemotherapy. The unadjusted and adjusted HRs
per 1% increase in HbAlc for PFS were 1.05 (CI, 0.95-
1.16; p=0.341) and 1.00 (CI, 0.9-1.11; p=0.963), respec-
tively; those for OS were 0.98 (CI, 0.88-1.09; p=0.706) and
0.94 (CI, 0.84-1.05; p=0.291), respectively.

Tumor response

The RRs in the no DM, short DM, and long DM groups
were 5.0%, 2.3%, and 11.1%, respectively (no DM vs. short
DM: p=0.362; no DM vs. long DM: p=0.164); the DCRs

were 51.4%, 50.6%, and 37.8%, respectively (no DM vs.
short DM: p=0.900; no DM vs. long DM: p=0.104).

Safety

The AEs in the overall population are shown in Supple-
mentary material 6. The incidence of AEs did not differ to a
statistically significant extent when the AEs of the long DM
and short DM groups were compared with those of the no
DM group. AEs leading to treatment discontinuation were
seen in the no DM [4 patients (grade 3 pneumonitis, grade 2
pneumonitis, grade 2 rash, and grade 1 nausea; 1.8%)] and
short DM groups [l patient (grade 2 pneumonitis; 1.1%)].
No patients in the long DM group (0.0%) developed AEs
leading to treatment discontinuation.
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Figure 2. Kaplan-Meier curves for (a) progression-free survival and (b) overall survival of the

overall population. “In comparison to no DM. DM: diabetes mellitus, HR: hazard ratio, CI: confi-

dence interval

Table 2. Sensitivity Analysis with Different Cutoffs for Diabetes Mellitus
Duration and Multivariate Analysis for Progression-free Survival and
Overall Survival in the Overall Population.

Univariate Multivariate
DM Cutoff HR (95% CI)» p value HR (95% CI)* p value
PFS
Short DM 3years 1.13(0.86-1.49) 0.378 1.13 (0.85-1.49) 0.395
4years 1.12(0.85-1.46) 0.419 1.12 (0.85-1.47) 0.410
Syears 1.10(0.85-1.43) 0.463 1.12 (0.86-1.47) 0.388
LongDM 3years 1.36(0.98-1.89) 0.062 1.30 (0.93-1.81) 0.129
4years 1.44(1.02-2.02) 0.035 1.33 (0.94-1.89) 0.103
Syears  1.55(1.09-2.22) 0.016 1.36 (0.94-1.96) 0.100
(O
Short DM 3years  1.10 (0.83-1.46) 0.512 1.13(0.84-1.52) 0.403
4years  1.06 (0.81-1.40) 0.674 1.10 (0.82-1.46) 0.533
Syears 1.08 (0.82-1.41) 0.590 1.13 (0.85-1.49) 0.397
LongDM  3years 1.21(0.87-1.69) 0.263 1.25 (0.88-1.77) 0.215
4years 1.33(0.93-1.89) 0.115 1.37 (0.95-1.98) 0.095
Syears 1.32(0.91-1.92) 0.144 1.31 (0.88-1.93) 0.183

3Cox proportional hazards model. No DM as reference. In multivariate analyses, hazard ra-

tios were adjusted for Eastern Cooperative Oncology Group Performance Status, number of

organs involved, and types of organs involved (lymph node and liver) for progression-free

survival, and Eastern Cooperative Oncology Group Performance Status, number of organs

involved, types of organs involved (lymph node and liver), and CA 19-9 level for overall sur-

vival.

DM: diabetes mellitus, HR: hazard ratio, CI: confidence interval, PFS: progression-free sur-

vival, OS: overall survival

Discussion

In this retrospective study, we evaluated the outcomes of
gemcitabine monotherapy according to the duration of DM
in metastatic pancreatic cancer patients treated at two differ-
ent hospital sites. A trend toward a shorter PFS and OS was

seen in the long DM group in comparison to the no DM
group. This trend remained unchanged in a sensitivity analy-
sis with different cut-off values for duration of DM and in a
multivariate analysis adjusted for the patients’ baseline char-
acteristics, as well as in analyses conducted separately for
each site. Within the long DM group, the use of oral hypo-
glycemic agents seemed to be associated with a worse PFS.
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There was no apparent trend in the difference in tumor re-
sponse or AEs among the three groups.

In this study, the long DM group had worse PFS and OS
than the no DM group. Although it was not reflected in the
tumor response, this result is in line with previous studies
reporting similar results in pancreatic cancer patients in
Western populations (1, 2). In East Asian patients, who may
have a different diabetic nature from Western patients [such
as an increased risk of DM at a lower BMI and a stronger
association with cancer (8-10)], one study reported that
long-standing DM and short-term DM were associated with
worse survival outcomes in comparison to nondiabetic pa-
tients (11). However, the interpretation of this study’s results
is not straightforward because of the non-uniform patient
population, in terms of tumor histology, stage, and treat-
ment. Furthermore, the study may have included a bias due
to the assessment of DM, which continued throughout the
course of the disease. Thus, the current study is of addi-
tional importance in that it provides data obtained from East
Asian patients, who have not been sufficiently studied. The
evaluation according to antidiabetic medication was limited
by the small number of users of such medications (Supple-
mentary material 5) and further assessment is needed. Nev-
ertheless, the survival outcomes of patients with long-
standing DM who received oral hypoglycemic agents
seemed to be worse than those of patients without DM, as
previously reported (1); however, metformin, which has
been suggested to show a protective effect against can-
cer (12), did not have a significant influence the survival
outcomes. Oral hypoglycemics showed higher univariate/
multivariate hazard ratios for PES than insulin as point esti-
mates (Table S3: oral hypoglycemics, 1.60/1.46; insulin,
1.32/1.14). As hyperglycemia may be associated with
chemoresistance and cancer progression (13, 14), one possi-
bility is that obtaining tight glycemic control using insulin
reduces the risk of cancer progression; however, this remains
a hypothesis and the largely overlapping confidence interval
requires cautious interpretation. Regarding the magnitude of
the impact of long-standing DM, in comparison to the no
DM group, the HRs for PFS and OS in the long DM group
were similar to those of patients who received gemcitabine
as a monotherapy rather than as a combination therapy with
nab-PTX (calculated as the reciprocals of the HRs of combi-
nation therapy in comparison to monotherapy: 1/0.69 =1.45
and 1/0.72 = 1.39 for PES and OS, respectively) (15). Thus,
long-standing DM seems to have a negative effect equivalent
to the difference between monotherapy with gemcitabine
and combination therapy with nab-PTX.

In the short DM group, the PFS and OS seemed to differ
between the two hospital sites. Previous reports on the sur-
vival of pancreatic cancer patients without DM and those
with DM of different durations have reported both similar
survival outcomes and different survival outcomes according
to the DM status (1, 2, 11, 16, 17). The differences between
studies may be due to differences in the methods used to de-
tect DM. In the current study, the proportion of patients be-

longing to the short DM group appeared to be larger in the
“Kashiwa” population, implying that a between-site differ-
ence in the detection of DM, such as the timing of glucose
measurement, might have existed. As long-standing DM
seems to have a negative impact on survival and differences
in the detection of DM may cause different outcomes, the
duration of DM should be assessed in a uniform manner and
should be carefully documented at baseline in clinical stud-
ies.

The duration of DM did not appear to affect the safety of
gemcitabine monotherapy. In this study, the frequencies of
AEs or AEs leading to treatment discontinuation did not dif-
fer significantly among the different groups defined accord-
ing to the duration of DM. This finding suggests that the
poor survival outcomes in patients with long-standing DM
were not due to insufficient treatment caused by AEs.
Rather, they were more likely to be due to a lower efficacy
of treatment in such patients.

Because the relationship between DM and cancer mortal-
ity is complex, the etiological association requires cautious
evaluation. One article addressed nine issues to consider
when assessing the relationship between DM and cancer
mortality: 1) cancer screening use; 2) stage at the diagnosis;
3) cancer treatment selection; 4) cancer treatment complica-
tions and failures; 5) peri-treatment (perioperative) mortality;
6) competing risks for long-term mortality; 7) effects of type
2 DM on anti-cancer therapies; 8) effects of glucose-
lowering treatments on the cancer outcome and 9) differ-
ences in tumor biology (18). As the current study assessed
nonsurgical patients with the same stage, who received the
same treatment, and in whom long-term survival was less
likely to be achieved in comparison to patients with other
cancer types, the relevant points that should be considered
are 4), 7), 8), and 9). In relation to 9), there have been stud-
ies reporting the association between the development of
pancreatic cancer and DM-related hormones, such as adi-
ponectin and leptin (19, 20), as well as one study suggesting
an increased risk of pancreatic cancer in patients with a
single-nucleotide polymorphism related to DM (21). How-
ever, there continues to be a paucity of data, and the mecha-
nism responsible for the poor survival outcomes in patients
with long-standing DM remains to be elucidated. Otherwise,
all of the abovementioned relevant points were covered in
this study, which makes the presence of biases associated
with the link between DM and pancreatic cancer less likely.

Our study was associated with some limitations. First, it
was a retrospective study with a relatively small sample size.
Only grade 3 or worse AEs were assessed because of insuf-
ficient documentation regarding less severe AEs. Although
there was a trend toward a worse PFS and OS in the long
DM group, statistically significant differences were only ob-
served for PFS in the overall and “Tokyo” populations,
probably because of the small sample sizes. Second, the glu-
cose levels were measured using serum samples obtained
with no regard to the timing of meals. Thus, the no DM
group might have included patients with undetected DM.
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Third, we only studied patients who received gemcitabine
monotherapy. Patients receiving other chemotherapy regi-
mens should also be studied. Furthermore, the follow-up
time may have been inadequate for observing survival out-
comes. The limited follow-up time is likely due to the large
proportion of patients who moved to another hospital from
our institutions in order to focus on the best supportive care
and who were consequently lost to follow-up, reflecting the
nature of the clinical practice of the study sites. Nonetheless,
the current study evaluated several factors that had not been
necessarily assessed in previous studies. Clinically important
baseline characteristics of patients with pancreatic cancer,
such as PS and the involved organs, were included in the
analyses. This study assessed not only overall survival as an
outcome, but also other efficacy outcomes, such as the tu-
mor response and PFS. Moreover, we collected data from a
homogeneous population of patients with regard to the ex-
tent of disease (metastatic disease) and the chemotherapy
line and regimen. Furthermore, data from two different hos-
pital sites were collected, and the results were confirmed.

In conclusion, this study suggests that long-standing DM
had an adverse effect on the PFS and OS of patients with
metastatic pancreatic cancer. The incorporation of long-
standing DM in evaluations of baseline characteristics in
clinical studies should therefore be considered. The mecha-
nism responsible for the adverse effect of long-standing DM
on the survival outcomes remains to be elucidated.
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