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Establishing recurrence indicators and stratifying pancreatic
ductal adenocarcinoma based on routine laboratory exams.
Is it time to incorporate these parameters in daily clinical

practice?
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Summary

Purpose: Systemic inflammation plays a crucial role in car-
cinogenesis and progression of pancreatic cancer, due to its
influence on tumor angiogenesis, invasion and metastasis.
The association of CA 19-9, neutrophil-to-lymphocyte ratio
(NLR) and platelet-to-lymphocyte ratio (PLR) can identify
patients with different prognoses.

Methods: We reviewed 148 pancreatic cancer patients’
charts diagnosed from January 2006 to December 2018 in
a tertiary hospital. Cox proportional survival models were
used to evaluate the impact of each factor on recurrence-free
and overall survival (OS).

Results: When assessing risk of relapse, the presence of an-
giolymphatic invasion was associated with an 80% chance
of recurrence in 5 years. Among other factors associated with
OS, the estimated risk of death in patients with CA 19-9>300

Introduction

Pancreatic cancer is the fourth cause of can-
cer death in the United States, considering men
and women [1]. Approximately 430,000 deaths
are estimated each year around the world [2]. The
prognosis is most often reserved and the OS rate
at 5 years is around 9% [1]. Surgical resection is
the only potentially curative method for pancreatic
cancer. However, only 20% of the patients present
at diagnosis with resectable disease [3]. For pa-
tients with metastatic or unresectable pancreatic

U/mL was 2.37-fold higher compared to lower values. In ad-
dition, the risk of death was 60% and 706% higher in patients
with NLR>3 and PLR>150, respectively. Patients within
these 3 categories had a median OS of only 7.5 months, lower
than all-comer patients with stage IV disease, with median
OS estimated at 9.84 months.

Conclusion: The laboratory variables CA 19-9, NLR and
PLR together can contribute to a better stratification of pa-
tients with pancreatic adenocarcinoma beyond conventional
staging. Prospective initiatives using these factors together
can demonstrate different subgroups of patients who benefit
from new treatment strategies.

Key words: CA 19-9, neutrophil-to-lymphocyte ratio, pan-
creatic cancer, pancreatic neoplasms, platelets-to-lympho-
cyte ratio

cancer, systemic chemotherapy is the main treat-
ment [4]. Therefore, clinical staging and identifica-
tion of prognostic factors are important for esti-
mating risks and selecting appropriate treatment
modalities for each case [5].

Systemic inflammation plays a crucial role in
the carcinogenesis and progression of pancreatic
cancer, affecting all aspects of tumor development,
and as a result it may influence the response to
therapies [6,7]. The molecular pathways of cancer-
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related inflammation are being unraveled, result-
ing in identification of new target molecules that
could lead to better diagnosis and treatment [6].

Many studies have shown that high intratu-
moral neutrophil counts contribute to the survival
of tumor cells due to the supposed suppressive
effect on leukocyte activation [8] and inhibition
of lymphoid cells [9]. Platelets also contribute to
metastatic mechanisms by protecting circulating
tumor cells from immunological mechanisms and
facilitating endothelial permeability for the devel-
opment of secondary lesions [10].

In concordance with this evidence, the neu-
trophil-to-lymphocyte ratio (NLR) and platelet-to-
lymphocyte ratio (PLR) can estimate the magnitude
of systemic inflammation in cancer patients [5,11].
Despite being derived from routine and low-cost
laboratory tests, such markers may play an impor-
tant role in the stratification of pancreatic cancer
and in the prediction of patient survival [5]. In ad-
dition to inflammatory markers, other factors have
already been associated with prognosis in pancre-
atic cancer, the most studied being CA19-9; their
levels correlate with outcomes in both metastatic
and resectable disease [12-14].

Some groups developed nomograms based on
clinical and anatomopathological criteria for the
evaluation of prognosis in pancreatic adenocarci-
noma. Although validated, there are some limita-
tions to their broader use, since not all the infor-
mation necessary for reproduction in daily clinical
practice is routinely obtained [9,15-17].

The primary endpoint of this study was to
determine factors associated with disease recur-
rence and OS, evaluating the possibility of stratify-
ing pancreatic adenocarcinoma only with routine
laboratory exams such as NLR and PLR ratios and
CA 19-9 levels, providing simple and reproducible
prognostic information of the disease. For this pur-
pose, analyses of progression-free survival, as well
as OS, were performed in resectable or borderline
disease at diagnosis and metastatic disease.

Methods

Patients

Patients with pancreatic ductal adenocarcinoma
seen at Hospital Israelita Albert Einstein, a tertiary hos-
pital in Sdo Paulo, Brazil, from January 2006 to Decem-
ber 2018 were included. Those with incomplete data for
the analysis were excluded from the study. Data were
collected on patient’s sex and age, clinical and pathologic
stage at diagnosis (8th edition of TNM staging system of
pancreatic cancer by AJCC/UICC) , angiolymphatic inva-
sion (IAL) and perineural invasion (PNI), smoking status,
diabetes, Eastern Cooperative Oncology Group (ECOG)
performance status, systemic treatments including

perioperative and metastatic treatments, radiotherapy,
surgery of the primary tumor, baseline CA 19-9, neutro-
phils, lymphocytes and platelets at diagnosis calculating
the NLR and PLR. The cutoff points considered for analy-
sis were NLR higher than 3 and PLR ratio higher than
150 as cutoff points associated with worse oncologic
outcomes in previous studies. We also evaluated the cut-
off of 5 for NLR since we didn 't have cutoff validated
in this situation [18-21]. Progression-free survival (PFS)
was determined as the period between the beginning of
treatment to be evaluated and the date of progression.
Overall survival (OS) was determined by the period be-
tween the diagnosis and the date of death or last seen.

Statistics

The quantitative variables were described by mean,
standard deviation, median and interquartile range (IIQ:
1st and 3rd quartiles), in addition to extreme values.
Qualitative variables were described by means of ab-
solute and relative frequency [22]. Initially, graphs of
the cumulative incidence functions and non-parametric
tests of Gray [23] were made to assess the behavior of
progression over time in the categories of possible risk
factors (or protection). The technique chosen to measure
the risk of progression for each explanatory variable,
including the quantitative variables, was Fine-Gray com-
petitive risk survival models [24]. In order to verify the
proportional risk assumption of the models, Schoenfeld
waste graphs were used. We considered the beginning
of the study (time equal to zero) to remove the time
dependence of the interpretation [24]. Factors possibly
associated with time to progression were assessed using
simple linear regression models.

In order to improve the analysis, the logarithm of
the progression time was used as an outcome and conse-
quently, the interpretation of the models was given from
the mean ratio. The second part of the work involved the
analysis of time to death from cancer. To evaluate the
possible factors associated with the occurrence of this
outcome, Cox simple proportional hazards models were
used. The risk-proportionality assumption was tested
using the Schoenfeld waste [25]. For the analyses the
statistical package R [26] was used, besides the survival
and cmprsk packages used for the survival analysis. The
level of significance was set at 5%.

Results

The total sample comprised 148 patients with
pancreatic adenocarcinoma, 83 of them belonging
to the resectable/borderline group at diagnosis and
65 to the unresectable/metastatic group at diag-
nosis. The analysis was done for these two groups
separately, and subsequently, the analysis of all
patients.

Resectable and borderline resectable patients
Gray tests of cumulative incidence of progression

Appendices A, B and C present the description
of the study variables for the 83 patients belonging
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to the resectable/borderline group; 39 (47.0%) pa-
tients had not experienced progression throughout
the study, while 44 (53%) had. The median age of
the patients was 67 years, around 50% were men,
60% non-smokers and 60% reported having diabe-
tes at the time of diagnosis. About 70% of the pa-
tients were classified as Eastern Cooperative Group
(ECOQG) Performance Status 1, and 48% (n=40) died
of the disease.

Of the patients who were resected (98%), 36%
had pT3 as pathological tumor staging and around
50% had positive lymph nodes. Most of them (70%)
were classified as tumor grade 2 and 60% had an-
giolymphatic invasion (IAL). The mean CA 19-9
value was 78 U/mL (1.26-4962.00). About 30% had
jaundice at diagnosis. Only 14 patients received
neoadjuvant therapy (FOLFIRINOX in 10 patients),
65% received gemcitabine-based adjuvant therapy.
In 47.6% of the patients the NLR was higher than
3 at diagnosis, and more than 5 in 28% of the pa-
tients. Of the total, 46% had PLR greater than 150.

Table 1 compares the results of the incidence
curves for the variables by event of interest (dis-
ease progression). The only statistically signifi-
cant difference was found for the progression inci-
dence curves defined by angiolymphatic invasion
(p=0.019). Figure 1 shows the incidence of disease
progression in around 80% of patients with angio-
lymphatic invasion over 5 years after resection of
the primary. No associations were found with risk
of disease progression and NLR or PLR.

Models for competitive risk

Variables that presented association with pro-
gression were positive lymph node ratio (LNR), de-
fined as ratio of positive lymph nodes to all lymph
nodes removed (p=0.033), IAL (p= 0.001) and base-
line CA 19-9 (p=0.010). According to the models,

the increase in one unit of the ratio of positive
lymph node numbers to total lymph nodes (LNR)
multiplied the risk of progression by 5.71, while
the presence of IAL multiplied the risk of progres-
sion by 47.11 and an increase of each 100 units of
baseline CA 19-9 increased the risk of progression
by 3%.

Unresectable and metastatic patients

Appendices D, E and F show the description
of the variables for the 65 individuals belonging
to the unresectable/metastatic group at diagnosis.
Twelve (18.5%) of them did not experience progres-
sion during the study and 53 (81.5%) experienced
progression.

The median age of the patients was 71 years,
with around 60% men, 60% non-smokers and 40%
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Figure 1. Accumulated incidence curves for the IAL vari-
able only for the occurrence of progression. The p value
refers to the Gray curve comparison test.

Table 1. Gray test for cumulative incidence curves of progression according to groups of respective variables for each

event in the resectable/borderline group

Variables Event Groups p value
Grade Progression 1x2x3 0.318
Jaundice Progression Absent x Present 0.102
Angiolymphatic invasion (IAL) Progression Absent x Present 0.019
Perineural invasion (PNI) Progression Absent x Present 0.305
Neoadjuvant chemotherapy Progression No x Gemcitabine x FOLFIRINOX 0.697
Ratio Neutrophils/Lymphocytes Progression <3x>3 0.346
Ratio Neutrophils/Lymphocytes Progression <5x>5 0.998
Ratio Platelet/Lymphocytes Progression <150 x >150 0.259
Baseline CA 19.9 (U/mL) Progression <300 x >300 0.364
Stage (N) Progression NO x N1 xN2 0.196
Stage (T) Progression T1 and T2 x T3 and T4 0.552

Bold number denotes statistical significance
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reporting diabetes at the time of diagnosis. About
70% of the patients were classified as ECOG Perfor-
mance Status 1, and 95% (62) died. The mean CA
19-9 was 578.80 (79.12-3034.50) and about 26%
had jaundice.

Of the total, 22% received FOLFIRINOX as first-
line treatment and around 60% received regimens
based on gemcitabine. Only 50% of the patients in
this sample received a second-line treatment and
20% received a third-line treatment. In 70% of the
patients, NLR was higher than 3 at diagnosis, and
higher than 5 in 17% of the patients. Of the total,
54.7% presented with PLR greater than 150.

Gray tests of cumulative incidence of progression

The only statistically significant difference was
found for the progression incidence curves defined
by groups below and above 5 in the NLR (p<0.001).

Models for competitive risk

Variables that showed association with pro-
gression were NLR (quantitative) (p=0.012), NLR
(cutoff=5) (p=0.002), PLR (cutoff=150) (p=0.048)
and baseline CA 19-9 (quantitative) (p<0.001).

According to the models, increasing one unit of
the NLR increased the risk of progression by 19%,
the risk of progression of patients who had NLR
greater than 5 was 2.72 times the risk ratio for pa-
tients with a ratio of less than or equal to 5. The risk
of progression for patients with PLR greater than
150 at diagnosis was equal to 5.33 times the risk of
those with the lowest or equal to 150. The increase
of each 500 units of baseline CA 19.9 was associ-
ated with an increased risk of progression by 1%.

Overall survival analysis

As expected, stages IIB, III and IV had a sig-
nificant difference in relation to stage I, with p val-
ues of 0.046, less than 0.001 and less than 0.001,
respectively; in relation to stage [, the risk of death
from cancer was multiplied by 2.19 in patients in
stage IIB, 3.85 in patients in stage III and 9.31 in
patients in stage IV (Figure 2).

Evaluating the factors by log rank tests, the
curves that showed a significant difference were
the groups with baseline CA 19-9 above and below
300 U/mL (p<0.001), the groups with NLR above
and below 3 (p=0.021), and PLR groups above and
below 150 (p=0.004). According to Cox models, it
was estimated that the risk of death from cancer
in patients with baseline CA 19-9 above 300 U/mL
was equal to 2.37 times the risk of patients below
300 U/mL. The increase of one unit in the ratio of
PLR increased the risk of death by 2%. Finally, the
risk of death in patients with NLR above 3 was 60%

higher than the risk for those with a ratio below 3,
and the risk for patients with PLR above 150 was
76% higher than the risk of those with a ratio below
150, and also an increase of 500 units in baseline
CA 19-9 increased the risk of death by 1%. Table 2
presents the median OS in months of the patients
according to the presence of these factors.

In order to verify the cumulative effect of the
baseline variables CA 19-9, NLR and PLR on surviv-
al, they were grouped in the following categories:
CA 19-9>300 U/mL
NLR>3
PLR>150
(CA 19-9>300 U/mL+NLR > 3)
or (CA 19-9>300U/mL+PLR > 150)
or (PLR>150+NLR > 3)

E. CA19-9>300 U/mL+NLR>3+PLR>150
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Figure 2. Kaplan-Meier curves for staging and overall sur-
vival. Stages IIB, III and IV had a significant difference in
overall survival in comparison with stage I, with p values
0.046, less than 0.01 and less than 0.001, respectively.

Table 2. Median survival time and variables

Variables Group  Median survival
(months)

Baseline CA 19-9 (U/mL) <300 28.20
>300 13.20
Ratio Neutrophils/Lymphocytes <3 28.00
>3 17.10
Ratio Platelet/Lymphocytes <150 27.50
>150 17.10
Staging I 61.51
1A 2947
IIB 28.06
111 23.03
v 9.84
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Figure 3. Kaplan-Meier curves for the groups formed from
the combinations of the variables CA 19-9, NLR and PLR:
(A) CA 19-9>300U/mL, (B) NLR>3, (C) PLR>150, (D)
CA 19-9>300U/mL+NLR>3 or CA 19-9>300U/mL
+PLR>150 or PLR>150+NLR >3, (E) CA 19-9>300U/mL
+NLR>3+PLR>150. Ax B x C x D x E: p=0.001; A x B:
p=0.044; B x D: p<0.001; C x D: p<0.011; C x E: p=0.02.

The curve that indicated the three variables
with high values (category E) showed the worst
survival. Considering only one of the variables with
a high value (categories A, B and C), having only
baseline CA 19-9 value above 300 was found to
be the worst case for survival (category A). With
this stratification it was possible to notice distinct
groups of patients, with median survival without
any of these risk factors being 33.2 months, while
it was 28.2 months for patients with just PLR > 150
and 21.1 months for patients with just CA 19-9 >300
U/mlL. For patients in the category D (two risk fac-
tors), median OS was 13.2 months, and for patients
with all 3 risks factors, median OS was 7.5 months.
Kaplan-Meier curves for survival in each category
are shown in Figure 3.

Discussion

In this group of patients treated for pancreatic
adenocarcinoma in a tertiary center, their evalua-
tion with resectable disease showed that the pres-
ence of positive lymph nodes, a high lymph node
rate, high levels of CA 19-9 at diagnosis, and pres-
ence of angiolymphatic invasion are factors related
to recurrence after resection of the primary tumor
in localized disease.

It is worth mentioning that the risk of relapse
related to the presence of angiolymphatic invasion
(IAL) was much higher than the presence of posi-
tive lymph nodes and CA 19-9 values. The associa-
tion of IAL with worse outcomes was evaluated
by another group in a study with a small number
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of patients (n=38) which showed an association
mainly in patients with negative lymph nodes [27].
Other previous studies also associated IAL with
worse survival [28,29].

It is interesting to note that the randomized
CONKO-001 and ESPAC-4 trials (treatments evalu-
ated: gemcitabine, gemcitabine and capecitabine
respectively) did not prospectively evaluate the
presence of IAL. In the PRODIGE-24 study, which
demonstrated the superiority of the FOLFIRINOX
regimen in the adjuvant scenario compared to gem-
citabine, around 70% of the patients presented with
IAL in both arms, and its presence tended to be
associated with greater recurrence rate (HR 1.29;
95% CI: 0.99-1.68; p = 0.054) [30-32].

Regarding CA 19-9, the last consensus by spe-
cialists included the marker at a 500 U/mL cutoff
in the borderline biological pancreatic adenocarci-
noma definition [33]. In our study, each 100 U/mL
increase in the marker raised the risk of recurrence
by 3%. The presence of positive lymph nodes and
lymph node ratio has an extensive literature dem-
onstrating worse outcomes including recurrence-
free survival and OS [13,32,34]. In our study, in the
analysis of competitive models, increasing one unit
in the lymph node rate increased the risk of recur-
rence 5 times.

In the evaluation of factors associated with
progression in the first-line of systemic treatment
in patients diagnosed with advanced disease (92%
received first-line chemotherapy), the factors as-
sociated with progression were CA 19-9 levels, and
both NLR and PLR. Notably, the analysis of fac-
tors associated with worse overall survival were
the same.

The impact of cellular components and cancer
has been widely studied in the last decade. Tumor-
associated neutrophils (TAN) and neutrophils in
the bloodstream of patients with advanced cancer
are associated with poor prognosis in several tu-
mors, including bronchoalveolar carcinoma [35],
melanoma [36], renal cell carcinoma [37], and head
and neck squamous cell carcinoma (HNSCC) [38].
Studies have shown that these neutrophils have
an immunosuppressive effect, due to a likely in-
hibitory effect on leukocytes [8] and the ability to
inhibit lymphoid cell activation [9]. In pancreatic
adenocarcinoma, specifically high neutrophilic-in-
filtrates have been associated with tumor subtypes
of worse prognosis [39]. Neutrophil analyses in the
bloodstream, on the other hand, demonstrated an-
titumor and cytotoxic effects, both in vitro and in
vivo, suggesting a protective effect [40-42]. Thus,
the actual impact of neutrophil levels in the blood-
stream in cancer patients is not yet fully elucidated
[43,44].
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It is also known that circulating tumor cells
(CTC) activate and aggregate platelets. These rec-
ognition signals are amplified by cell surface re-
ceptors, cellular products, extracellular factors and
immune cells. This platelet interaction with blood
environment ends up suppressing immunological
mechanisms and facilitating endothelial perme-
ability and CTC survival for the development of
secondary lesions [10,45].

The NLR and PLR relationships start from
these observations and clinical evaluation. A meta-
analysis with 17 cohorts defined that the PLR ratio
is a potential marker in pancreatic adenocarcinoma
[22], whereas NLR ratio is associated with worse
survival in several tumors [46-49]. Three meta-
analyses with a sample of more than 8000 patients
defined that NLR is a good prognostic marker for
pancreatic adenocarcinoma, but due to the hetero-
geneity of the studies included no adequate cutoff
has yet been defined [18,21,50].

When we evaluated these factors included in
the different survival categories, we observed that
the risk of death of CA19-9> 300 U/mL at diagnosis
was around 2.3 times higher than in those with no
elevated levels. This cutoff was based on one of
the largest series of resected pancreatic adenocar-
cinoma published [13]. The risk of death in patients
with NLR above 3 was found to be 60% higher,
whereas for patients with PLR above 150, the risk
was 76% higher.

It was noted that with the categorization in 5
groups, we had patients in different spectra, rang-
ing from a median survival of the group with only
PLR> 150 of 28.2 months, to only 7.5 months in
patients with the 3 risk factors present. This value
was lower than the estimated median survival of
patients with stage IV disease (9.84 months). The
survival rate achieved in this study, considering
different tumors stages, were comparable to con-
temporary data, demonstrating the applicability
of the proposed categorization in patients treated
with combinations of current regimens and treat-
ment strategies [51].
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Appendix A. Description of the demographic variables for the resectable / borderline group separated by progression.

Variables Total No progression Progression
Age, years
Mean (SD) 67.31 (11.55) 66.85 (11.95) 67.72 (11.31)
Median [IQR] 67.22[59.97, 74.72] 66.83 [56.87, 72.99] 67.36 [60.38, 75.05]
Sex (N=83), n (%)
Female 43 (51.8) 19 (48.7) 24 (54.5)
Male 40 (48.2) 20 (51.3) 20 (45.5)
Smoking (N=82), n (%)
Nonsmoker 51 (62.2) 23 (59.0) 28 (65.1)
Exsmoker 3 (3.7) 3(7.7) 0 (0.0)
Smoker 28 (34.1) 13 (33.3) 15 (34.9)
No data 1 0 1
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Variables Total No progression Progression
Diabetes (N=82), n (%)
No 54 (65.9) 27 (69.2) 27 (62.8
Yes 28 (34.1 12 (30.8 16 (37.2
No data 1 0 1
ECOG at diagnosis (N=83), n (%)
0 24 (28.9) 14 (35.9) 10 (22.7)
1 58 (69.9) 24 (61.5) 34 (77.3)
2 1(1.2) 1(2.6) 0 (0.0)
Current status (N=83), n (%)
Alive 37 (44.6) 30 (76.9) 7 (15.9)
Deceased 46 (554) 9(23.1) 37 (84.1)
If deceased, death by cancer? (N=83), n (%)
Alive patient 37 (44.6) 30 (76.9) 7 (15.9)
Yes 40 (48.2) 5(12.8) 35 (79.5)
No 6(7.2) 4 (10.3) 2 (4.5)

Appendix B. Description of the tumor variables for the resectable / borderline group separated by progression.

Variables Total No progression Progression
Stage (T) (N=83), n (%)
cT2 1(1.2) 1(2.6) 0 (0.0
cT4 1(1.2) 1(2.6) 0 (0.0
pT1 1(13.3) (10 3) (15 9)
pT2 27 (32.5) 2 (30.8) 5(34.1)
pT3 0(36.1) 7 (43.0) 3(29.5)
pT4 1(1.2) 0 (0.0) 1(2.3)
ypTO 1(1.2) 1(2.6) 0 (0.0)
ypT1 1(1.2) 0 (0.0) 1(2.3)
ypT2 6(7.2) 3(7.7) 3 (6.8)
ypT3 4 (4.8) 0 (0.0 4(9.1)
Grade (N=79), n (%)
1 7 (8.9) 4(114) 3 (6.8)
2 60 (75.9) 24 (68.6) 36 (81.8)
3 12 (15.2) 7 (20.0) 5(11.4)
No data 4 4 0
Stage (N) (N=83), n (%)
cNO 2(24) 2(5.1) 0 (0.0
pNO 28 (33.7) 15 (38.5) 13 (29.5)
pN1 31 (37.3) 15 (38.5) 16 (36.4)
pN2 10 (12.0) 3(7.7) 7 (15.9)
ypNO 9 (10.8) 3(7.7) 6 (13.6)
ypN1 3 (3.0) 1(2.6) 2 (4.5)
Total L
Mean (SD) 18.19 (12.60) 19.35 (14.35) 17.20 (11.00)
Median [IQR] 15.00 [9.00, 25.00] 15.00 [10.00, 25.00] 15.00 [9.00, 24.50]
Positive L
Mean (SD) 1.84 (3.77) 130 (2.11) 2.30 (4.71)
Median [IQR] 1.00 [0.00, 2.00] 1.00 [0.00, 2.00] 1.00 [0.00, 2.00]
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Appendix C. Description of the clinical variables for the resectable / borderline group separated by progression.
Variables Total No progression Progression
Ratio Positive L/Total L

Mean (SD) 0.10 (0.16) 0.08 (0.14) 0.12 (0.17)

Median [IQR] 0.03[0.00, 0.12] 0.02 [0.00, 0.09] 0.06 [0.00, 0.16]
Stage (M) (N=83), n (%)

MO 83 (100.0) 39 (100.0) 44 (100.0)
Baseline CA 19.9 (U/mL)

Mean (SD) 330.57 (796.98) 155.67 (206.78) 465.11 (1030.18)

Median [IQR] 7845 [21.62, 226.70] 77.72 [13.03, 208.28] 87.20 [35.65, 315.85]

Baseline CA 19.9 (U/mL) (N=69), n (%)
<300
>300
No data

Jaundice (N=83), n (%)
Absent
Present

ALI (N=79), n (%)
Absent
Present
No data

PNI (N=79), n (%)
Absent
Present
No data

Surgery (N=83), n (%)
No
Yes

Margin (N=81), n (%)
Negative

Previous radiotherapy (N=83), n (%)
No
Yes

Neoadjuvant chemotherapy (N=83), n (%)

No
Gemcitabine
FOLFIRINOX
Adjuvant chemotherapy (N=80), n (%)
No
Gemcitabine
Gemcitabine + 5FU/ Capecitabine
FOLFIRINOX
CDDP + Gemcitabine
No data
Adjuvant radiotherapy (N=83), n (%)
No
Yes
BRCA status (N=7), n (%)
Mutant
Wild
Unknown

53 (76.8)
16 (23.2)
14

59 (71.1)
24 (28.9)

32 (40.5)
47 (59.5)
4

7 (8.9)
72 (91.1)
4

2(24)
81 (97.6)

81 (100.0)

77 (92.8)
6(7.2)

69 (83.1)
4(4.8)
10 (12.0)

28 (35.0)
47 (58.8)
2 (2.5)
2 (2.5)
1(1.2)

24 (80.0)
6 (20.0)
9

32 (82.1)
7 (17.9)

17 (47.2)
19 (52.8)
3

4(11.1)
32 (88.9)
3

2(5.1)
37 (94.9)

37 (100.0)

38 (97.4)
1(2.6)

33 (84.6)
1(2.6)
5(12.8)

14 (38.9)

18 (50.0)

2 (5.6)

2 (5.6)

0(0.0)
3

39 (100.0)
0 (0.0)

29 (74.4)
10 (25.6)
5

27 (61.4)
17 (38.6)

15 (34.9)
28 (65.1)
1

3(7.0)
40 (93.0)
1

0(0.0)
44 (100.0)

44 (100.0)

39 (88.6)
5(11.4)

36 (81.8)
3 (6.8)
5(11.4)

14 (31.8)

29 (65.9)

0 (0.0)

0 (0.0)

1(2.3)
0

40 (90.9)
4(9.1)

1 (14.3)
6 (85.7)
37
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Baseline (kg)

Mean (SD)

Median [IQR]
Baseline (cm)

Mean (SD)

Median [IQR]
Weight at progression (kg)

Mean (SD)

Median [IQR]
Neutrophils at diagnosis

Mean (SD)

Median [IQR]

Lymphocytes at diagnosis
Mean (SD)
Median [IQR]

Platelets at diagnosis
Mean (SD)
Median [IQR]

Ratio Neutrophils/Lymphocytes
Mean (SD)
Median [IQR]

72.37 (13.52)
70.00 [63.00, 80.00]

167.26 (10.19)

168.00 [159.00, 175.00]

5147.00 (2300.63)

4574.50
[3569.75, 6341.00]

1572.10 (811.24)

1439.50
[1107.75, 2078.00]

214780.49 (65139.306)

215500.00 [166250.00,
253750.00]

491 (543)
2.9212.08, 5.61]

74.60 (15.73)
68.45 [65.00, 86.75]

168.76 (10.71)

168.00 [160.00, 176.00]

5363.55 (2466.43)

5113.50
[3562.25, 6284.00]

1582.95 (731.61)

1435.00
[1161.75, 2053.25]

213631.58 (65705.49)

213500.00 [166250.00,
251250.00]

4.69 (5.15)
3.10[2.10, 5.10]
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Variables Total No progression Progression

Chemo Metastatic 1% line (N=68), n (%)
No 34 (50.0) 31 (93.9) 3 (8.6)
Gemcitabine 9(13.2) 0 (0.0 9 (25.7)
5FU/Capecitabine 2(2.9) 0 (0.0) 2(5.7)
FOLFOX 6 (8.8) 0 (0.0 6(17.1)
FOLFIRINOX 13 (19.1) 2(6.1) 11 (314)
Gemcitabine + Nab-Paclitaxel 3 (4.4) 0 (0.0) 3(8.0)
Capecitabine + oxaliplatin 1(1.5) 0 (0.0) 1(2.9)

Chemo Metastatic 2™ line (N=68), n (%)
No 50 (73.5) 33 (100.0) 17 (48.6)
Gemcitabine 5(7.4) 0 (0.0) 5(14.3)
FOLFOX 7 (10.3) 0 (0.0 7 (20.0)
FOLFIRINOX 1(1.5) 0 (0.0 1(2.9)
CDDP + irinotecan 1(1.5) 0(0.0) 1(2.9)
Gemcitabine + Nab-Paclitaxel 1(1.5) 0 (0.0 1(2.9)
S1 1(1.5) 0 (0.0 1(2.9)
Olaparibe 1(1.5) 0 (0.0 1(2.9)
Irinotecan 1(1.5) 0 (0.0) 1(2.9)

Chemo Metastatic 3™ line (N=68), n (%)
No 57 (83.8) 33 (100.0) 24 (68.6)
Gemcitabine 1(1.5) 0 (0.0 1(2.9)
5FU/Capecitabine 1(1.5) 0 (0.0) 1(2.9)
FOLFOX 1(1.5) 0 (0.0 1(2.9)
Gem + Nab-Paclitaxel 1(1.5) 0 (0.0 1(2.9)
Paclitaxel 3(4.4) 0 (0.0 3 (8.6)
Trametinib 1(1.5) 0 (0.0 1(2.9)
Docetaxel 3(4.4) 0 (0.0 3 (8.6)

7040 (11.03)
72.00 [60.50, 78.00]

165.93 (9.64)
168.00 [158.00, 172.00]

64.67 (10.84)
66.00 [57.00, 72.00]

4959.98 (2158.40)

4258.50
[3637.25, 6382.00]

1562.73 (882.57)

1439.50
[918.00, 2091.50]

215772.73 (65390.37)

217000.00 [166750.00,
260750.00]

5.10 (5.72)
2.57 [2.04, 5.97]

Continued on the next page

JBUON 2020; 25(1): 442



Stratifying pancreatic cancer based on routine exams 443

Variables Total No progression Progression

Ratio Platelet/Lymphocytes

Mean (SD) 177.66 (119.25) 162.29 (97.13) 190.94 (135.21)

Median [IQR] 137.70 [106.52, 204.32]  132.64 [112.12,168.71]  152.06 [1006.02, 227.34]
Ratio Neutrophils/Lymphocytes (N=82), n (%)

<3 43 (52.4) 18 (474) 25 (56.8)

>3 39 (47.6) 20 (52.6) 19 (43.2)

No data 1 1
Ratio Neutrophils/Lymphocytes (N=82), n (%)

<5 59 (72.0) 28 (73.7) 31 (70.5)

>5 23 (28.0) 10 (26.3) 13 (29.5)

No data 1 1 0
Ratio Platelet/Lymphocytes - n (%) (N=82)

<150 44 (53.7) 22 (57.9) 22 (50.0)

>150 38 (46.3) 16 (42.1) 22 (50.0)

No data 1 1 0
Progression - competing with death (N=83), n (%)

Alive 30 (36.1) 30 (76.9) 0 (0.0)

Progression 44 (53.0) 0 (0.0) 44 (100.0)

Death for any reason 9 (10.8) 9(23.1) 0 (0.0
Baseline CA 19.9 (U/mL) (N=69), n (%)

<50 27 (39.1) 13 (43.3) 14 (35.9)

>50 42 (60.9) 17 (56.7) 25 (64.1)

No data 14 9 5
Stage (N) (N=83), n (%)

NO 39 (47.0) 20 (51.3) 19 (43.2)

N1 34 (41.0) 16 (41.0) 18 (40.9)

N2 10 (12.0) 3(7.7) 7 (15.9)
Stage (T) (N=82), n (%)

T1 and T2 46 (56.1) 20 (52.6) 26 (59.1)

T3 and T4 36 (43.9) 18 (47.4) 18 (40.9)
Time to progression (months)

Mean (SD) - - 16.58 (12.45)

Median [IQR] - - 13.63 [7.64, 20.35]
Time to progression - competing with death (months)

Mean (SD) 23.37 (23.63) 31.02 (30.206) 16.58 (12.45)

Median [IQR] 14.21 [6.53, 34.90] 2539 [5.18, 51.25] 13.63 [7.64, 20.35]
Time to death or follow-up (months)

Mean (SD) 30.66 (25.31) 31.02 (30.26) 30.35 (20.31)

Median [IQR] 25.39 [9.65, 44.23] 2539 [5.18, 51.25] 2543 [16.00, 37.30]
Weight in progression minus baseline weight (kg)

Mean (SD) - - -6.14 (6.72)

Median [IQR] - - -4.50 [-10.75, -2.00]

Appendix D. Description of the demographic variables for the irresectable / metastatic group separated by progression.

Variables Total No progression Progression
Age, years
Mean (SD) 70.88 (11.57) 70.42 (16.65) 70.98 (10.30)
Median [IQR] 71.13 [65.85, 77.79] 72.21 [62.03, 80.32] 71.13 [66.30, 75.80]

Continued on the next page
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Variables Total No progression Progression
Sex (N=65), n (%)

Female 25 (38.5) 5(41.7) 20 (37.7)

Male 40 (61.5) 7 (58.3) 33 (62.3)
Smoking (N=63), n (%)

Non-smoker 38 (60.3) 9 (81.8) 29 (55.8)

Ex-smoker 1 (1.6) 0 (0.0 1(1.9)

Smoker 24 (38.1) 2(182) 22 (42.3)

No data 2 1 1
Diabetes (N=64), n (%)

No 38 (59.4) 7 (63.6) 31 (58.5)

Yes 26 (40.6) 4 (36.4) 22 (41.5)

No data 1 1 0
ECOG at diagnosis (N=065), n (%)

0 8(12.3) 3 (25.0) 5(94)

1 47 (72.3) 6 (50.0) 41 (774)

2 10 (15.4) 3 (25.0) 7 (13.2)
Current status (N=65), n (%)

Alive 3 (4.6) 0 (0.0) 3 (5.7)

Deceased 62 (95.4) 12 (100.0) 50 (94.3)
If deceased, death by cancer? (N=65), n (%)

Alive patient 3 (4.6) 0 (0.0) 3(5.7)

Yes 61 (93.8) 11 (91.7) 50 (94.3)

No 1(1.5) 1(8.3) 0 (0.0)

Appendix E. Description of the tumor variables for the irresectable / metastatic group separated by progression.

Variables Total No progression Progression
Stage (T) (N=65), n (%)
cT2 2(3.1) 1(8.3) 1(1.9)
cT3 1(1.5) 0 (0.0) 1(1.9)
cT4 23 (35.4) 7 (58.3) 16 (30.2)
pT1 1(1.5) 1(8.3) 0 (0.0
pT2 2(3.1) 0 (0.0 2 (3.8)
Tx 36 (55.4) 3 (25.0) 33 (62.3)
Grade (N=06), n (%)
1 1(16.7) 0 (0.0) 1(25.0)
2 3 (50.0) 2 (100.0) 1 (25.0)
3 2 (33.3) 0 (0.0 2 (50.0)
No data 59 10 49
Stage (N) - n (%) (N=65)
cNO 3 (4.0) 2 (16.7) 1(1.9)
cN1 5(7.7) 1(8.3) 4 (7.5)
cN2 6(9.2) 2 (16.7) 4 (7.5)
pNO 2(3.1) 1(8.3) 1(1.9)
pN2 1(1.5) 0 (0.0) 1(1.9)
Nx 48 (73.8) 6 (50.0) 42 (79.2)
Total L
Mean (SD) - - 11.00 (9.90)
Median [IQR] - - 11.00 [7.50, 14.50]
Positive L
Mean (SD) - - 6.50 (9.19)
Median [IQR] - - 6.50 [3.25, 9.75]
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Appendix F. Description of the clinical variables for the irresectable / metastatic group separated by progression.

Variables Total No progression Progression
Positive L/Total L Ratio

Mean (SD) - - 0.36 (0.51)

Median [IQR] - - 0.36[0.18, 0.54]
Stage (M) (N=65), n (%)

MO 12 (18.5) 4 (33.3) 8 (15.1)

M1 53 (81.5) 8 (66.7) 45 (84.9)
Baseline CA 19.9 (U/mL)

Mean (SD) 4350.32 (13464.73) 2300.30 (3412.77) 4737.12 (14600.95)

Median [IQR] 578.80[79.12, 3034.50]  393.30 [64.78, 2948.25] 641.00 [105.00, 2986.00]

Baseline CA 19.9 (U/mL) (N=63), n (%)
<300
>300
No data
Jaundice (N=65), n (%)
Absent
Present
IAL (N=2), nn (%)
Present
No data
IPN (N=2), n (%)
Present
No data
Surgery (N=65), n (%)
No
Yes
Margin (N=4), n (%)
Negative
Previous radiotherapy (N=065), n (%)
No
Yes
Neoadjuvant chemotherapy (N=65), n (%)
No
Gemcitabine
5FU or Capecitabine
FOLFIRINOX
Adjuvant chemotherapy (N=65), n (%)
No
Gemcitabine
Adjuvant RDT (N=65), n (%)
No
Yes
BRCA status (N=4), n (%)
Mutant
Wild
Unknown
Chemo Metastatic first line (N=62), n (%)
No
Gemcitabine
5FU/Cap
FOLFIRI
FOLFIRINOX

26 (41.3)
37 (58.7)
2

48 (73.8)
17 (26.2)

2 (100.0)
63

2 (100.0)
63

61 (93.8)
4(6.2)

4 (100.0)

60 (92.3)
5(7.7)

60 (92.3)
3 (4.6)
1(1.5)
1(1.5)

64 (98.5)
1(L.5)

63 (96.9)
2 (3.1)

1(25.0)
3 (75.0)
61

5(8.1)
34 (54.8)
2(3.2)
1(L.6)
14 (22.6)

5 (50.0)
5 (50.0)
2

10 (83.3)
2(16.7)

0(0.0)
12

0 (0.0)
12

12 (100.0)
0 (0.0)

0 (NaN)

12 (100.0)
0(0.0)

11 (91.7)
1(8.3)
0 (0.0)
0 (0.0)

12 (100.0)
0(0.0)

11 (91.7)
1(8.3)

0 (0.0)
0 (0.0)
12

4 (40.0)
3 (30.0)
1 (10.0)
0 (0.0)
2 (20.0)

21 (39.6)
32 (60.4)
0

38 (71.7)
15 (28.3)

2 (100.0)
51

2 (100.0)
51

49 (92.5)
4(7.5)

4 (100.0)

48 (90.6)
5(9.4)

49 (92.5)
2(3.8)
1(L.9)
1(L.9)

52 (98.1)
1(L.9)

52 (98.1)
1(1.9)

1(25.0)
3 (75.0)
49

1(1.9)
31 (59.6)
1(L9)
1(1.9)
12 (23.1)
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Variables Total No progression Progression
Chemo Metastatic 1% line (N=62), n (%)
Gem + CDDP 1(1.6) 0 (0.0 1(1.9)
Gem + Nab-Paclitaxel 2(3.2) 0 (0.0) 2 (3.8)
Docetaxel + Capecitabine 1(1.6) 0 (0.0) 1(1.9)
Gem + Erlotinib 1 (1.6) 0 (0.0 1(1.9)
Capecitabine + Erlotinib 1(1.6) 0 (0.0) 1(1.9)
Chemo Metastatic 2™ line (N=61), n (%)
No 31 (50.8) 9 (100.0) 22 (42.3)
Gemcitabine 4 (6.6) 0 (0.0 4(7.7)
5FU/Cap 5(8.2) 0 (0.0 5(9.6)
FOLFOX 12 (19.7) 0 (0.0 12 (23.1)
FOLFIRI 1 (1.6) 0 (0.0 1(1.9)
FOLFIRINOX 3(4.9) 0 (0.0) 3(5.8)
Gem + Nab-Paclitaxel 2 (3.3) 0 (0.0 2(3.8)
S1 1 (1.6) 0 (0.0 1(1.9)
Cap + oxaliplatin 1(1.6) 0 (0.0 1(1.9)
Cap + Gemcitabine 1(1.6) 0 (0.0) 1(1.9)
Chemo Metastatic 3™ line (N=61), n (%)
No 49 (80.3) 9 (100.0) 40 (76.9)
Gemcitabine 1(1.6) 0 (0.0) 1(1.9)
5FU/Cap 3(4.9) 0 (0.0 3 (5.8)
CDDP + irinotecan 1(1.6) 0 (0.0 1(1.9)
Gem + Nab-Paclitaxel 1(1.6) 0 (0.0) 1(1.9)
Paclitaxel 4 (6.6) 0 (0.0 4(7.7)
DCF 1 (1.6) 0 (0.0 1(1.9)
Docetaxel 1(1.6) 0 (0.0) 1(1.9)

Baseline (kg)

Mean (SD)

Median [IQR]
Baseline (cm)

Mean (SD)

Median [IQR]
Weight at progression (kg)

Mean (SD)

Median [IQR]
Neutrophils at diagnosis

Mean (SD)

Median [IQR]

Lymphocytes at diagnosis
Mean (SD)
Median [IQR]

Platelets at diagnosis
Mean (SD)
Median [IQR]

Ratio Neutrophils/Lymphocytes
Mean (SD)
Median [IQR]

Ratio Platelets/Lymphocytes
Mean (SD)
Median [IQR]

72.96 (11.72)
71.50 [65.80, 79.25]

169.02 (9.31)
170.00 [163.50, 176.00]

5299.77 (1886.82)

4787.00
[4114.75, 6344.50]

1497.34 (577.48)

1388.50
[1013.75, 1857.50]

233123.08 (90903.37)

209000.00
[173000.00, 287000.00]

3.94 (1.88)
347 [2.82, 4.32]

172.07 (77.32)
158.93 [109.63, 209.54]

65.31 (14.27)
64.00 [55.50, 70.50]

164.70 (9.29)
167.50 [157.75, 170.00]

3924.17 (1420.83)

3746.50
[3051.50, 4349.25]

1482.33 (770.87)

1223.00
[903.00, 2365.75]

188833.33 (61104.73)

180500.00
[169250.00, 220000.00]

3.13 (1.18)
3.25[2.42, 4.17]

167.89 (105.22)
140.94 [73.07, 262.60]

74.55 (10.60)
73.00 [67.00, 81.00]

169.83 (9.17)
170.00 [165.00, 176.00]

69.17 (12.18)
68.00 [60.75, 77.25]

5617.21 (1847.79)

5228.00
[4358.00, 6452.50]

1500.81 (532.65)

1394.00
[1083.75, 1838.25]

243150.94 (93943.39)

224000.00
[184000.00, 296000.00]

4.13 (1.96)
3.55 [2.85, 4.53]

173.04 (70.65)
158.93[116.73, 203.25]
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Variables Total No progression Progression
Ratio Neutrophils/Lymphocytes (N=64), n (%)

<3 19 (29.7) 4 (33.3) 15 (28.8)

>3 45 (70.3) 8 (66.7) 37 (71.2)

No data 1 0 1
Ratio Neutrophils/Lymphocytes (N=64), n (%)

<5 53 (82.8) 12 (100.0) 41 (78.8)

>5 11 (17.2) 0 (0.0) 11 (21.2)

No data 1 0 1
Ratio Platelets/Lymphocytes (N=64), n (%)

<150 29 (45.3) 6 (50.0) 23 (44.2)

>150 35 (54.7) 6 (50.0) 29 (55.8)

No data 1 0 1
Progression - competing with death (N=65), n (%)

Progression 53 (81.5) 0 (0.0 53 (100.0)

Death for any reason 12 (18.5) 12 (100.0) 0 (0.0)
Baseline CA 19.9 (U/mL) (N=63), n (%)

<50 12 (19.0) 2 (20.0) 10 (18.9

>50 51 (81.0) 8 (80.0) 43 (81.1)

No data 2 2 0
Stage (N) (N=17), n (%)

NO 5(29.4) 3 (50.0) 2 (18.2)

N1 5(29.4) 1(16.7) 4 (36.4)

N2 7 (41.2) 2 (33.3) 5 (45.5)
Stage (T) (N=29), n (%)

T1 and T2 5(17.2) 2(22.2) 3 (15.0)

T3 and T4 24 (82.8) 7 (77.8) 17 (85.0)
Time progression (months)

Mean (SD) - - 7.81 (6.21)

Median [IQR] - - 6.22[3.62, 9.84]
Time to progression - competing with death (months)

Mean (SD) 7.95 (6.18) 8.58 (6.29) 7.81 (6.21)

Median [IQR] 641 [3.12, 10.26] 847 [2.62, 12.86] 6.22[3.62, 9.84]
Time to death or follow-up (months)

Mean (SD) 13.60 (10.28) 8.58 (6.29) 14.74 (10.70)

Median [IQR] 9.84 [6.48, 20.20] 847 [2.62, 12.86] 10.33[6.61, 20.70]

Weight in progression minus baseline weight (kg)
Mean (SD) R
Median [IQR] -

-5.64 (6.24)
-5.00 [-9.25, -1.75]
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