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Abstract
No standard treatment for unresectable or recurrent pseudomyxoma peritonei has been defined. Our study
showed that metronomic capecitabine with cyclophosphamide is a well tolerated and potentially active
regimen in this disease setting. Neutrophil to lymphocyte ratio baseline < 3, compared with ‡ 3, showed a
significant association with a prolonged progression-free survival.
Background: No standard treatment for advanced unresectable pseudomyxoma peritonei (PMP) has been defined so
far. PMP is traditionally considered chemoresistant but nonrandomized series showed promising results with regimens
for gastrointestinal tumors. Patients and Methods: We conducted a single-center prospective single-arm trial. In-
clusion criteria were histologically confirmed PMP, unresectable or progressive to surgery/previous treatments. Pa-
tients received a continuous metronomic regimen with capecitabine (625 mg/m2 twice per day) with
cyclophosphamide (50 mg/d) until progression, unacceptable toxicity, or consent withdrawal. The primary end point
was progression-free survival (PFS); secondary end points were disease control rate (DCR), overall survival (OS), and
safety. Exploratory analyses were the variation of circulating tumor biomarkers and neutrophil to lymphocyte ratio
(NLR). Results: Twenty-three consecutive patients were enrolled from April 2015 to October 2017. At a median follow
up of 22.4 months, median PFS was 9.5 months and 1-year OS rate was 73.7%. Overall, DCR was 87% and 6 (27%)
patients achieved disease control �12 months. The safety profile was manageable: 26% of patients reported Grade 3
drug-related adverse events and none Grade 4/5. NLR baseline < 3 versus � 3 was associated with prolonged PFS
(12.6 vs. 3.4 months; P ¼ .0001). Conclusion: Metronomic capecitabine with cyclophosphamide is a well tolerated
regimen in unresectable/recurrent PMP, and its safety profile favorably compares with previously investigated
regimens.
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Capecitabine With Cyclophosphamide for PMP
Introduction
Pseudomyxoma peritonei (PMP) is an extremely rare disease,

with an estimated incidence of 1 to 2 per million per year, char-
acterized by mucinous tumor implants throughout the peritoneum
and progressive accumulation of mucinous ascites.1 PMP includes
mucinous tumors endowed with a wide morphologic and biologic
spectrum of aggressiveness: from indolent neoplasms to cancers with
invasive potential.2 PMP mostly originates from an appendiceal
mucinous neoplasm and its main histological features are the
presence of abundant mucinous deposits with scattered neoplastic
cells whereas lymph node or distant metastases are uncommon.3 In
the fourth edition of the World Health Organization Classification
of Tumours of the Digestive System PMP has been classified as low
or high grade according to the histological criteria initially defined
by Bradley et al,4 although controversies about its pathologic clas-
sification still remain.5

The standard treatment of PMP is cytoreductive surgery (CRS)
combined with hyperthermic intraperitoneal chemotherapy
(HIPEC), aiming at extirpating gross and microscopic disease,
respectively.6,7 This approach, compared with historical data of
debulking surgery, offers a significant overall survival (OS) benefit,
with a 20-year OS rate > 70%.8,9 Thus, up to 30% of patients will
develop tumor recurrences and eventually die because of progressive
disease (PD). The major prognostic factors after curative surgery are
the completeness of cytoreduction, peritoneal carcinomatosis index
(PCI), and pathological grade,10 even if molecular biomarkers—
such as Kirsten rat sarcoma 2 viral oncogene homolog and guanine
nucleotide binding protein, alpha stimulating mutations—with
prognostic effect have been studied.11-13

In the setting of unresectable or relapsed PMP, no consensus has
been reached regarding the optimal treatment. Several studies
showed the potential benefit for repeated surgery, associated or not
with HIPEC, in selected patients, but poor evidence is available
about systemic chemotherapy.14,15 PMP is endowed with a low
proliferation rate and a borderline malignant potential, thus being
traditionally considered chemoresistant. Moreover, PMP generally
shows an indolent natural history, potentially characterized by
phases of spontaneous disease stabilization or extremely slow
growth. Therefore, the evaluation of the real effect of medical
treatments represents a major challenge, and even the definition of
the methods and criteria of disease response assessment is still an
open question.16

Nevertheless, nonrandomized series reported satisfactory out-
comes in patients with unresectable or recurrent PMP receiving
fluoropyrimidine-based regimens17,18: metronomic capecitabine
and bevacizumab,12,19 FOLFOX (oxaliplatin and 5-
fluoruracil),20,21 mitomycin C and capecitabine
(Table 1).12,17,20,22 However, such systemic treatments might be
associated with relevant toxicity and/or costs. Metronomic schedules
might be preferred, because of their favorable safety profile, as well
as antiangiogenic and immunomodulatory properties, hence
potentially improving treatment outcomes in these low-proliferating
tumors.23,24

On the basis of this evidence, we conducted a single-center
prospective study of treatment with metronomic capecitabine and
cyclophosphamide in patients with unresectable or recurrent PMP.
- Clinical Colorectal Cancer June 2019
Patients and Methods
Study Population

Patients affected by histologically confirmed PMP of appendiceal
origin were eligible for this study. Inclusion criteria included: age
older than 18 years; histologically confirmed PMP; disease relapse
after standard CRS and HIPEC not eligible for surgery, or alter-
natively primary disease judged unresectable by our multidisci-
plinary team; Eastern Cooperative Oncology Group (ECOG)
performance status 0 to 1, and adequate bone marrow, hepatic, and
renal function. Exclusion criteria were: potential repeated surgery in
case of treatment response or preplanned surgery after neoadjuvant
treatment, even if with debulking intent; clinically significant car-
diovascular disease or other uncontrolled comorbidities; history of
malignancy in the previous 3 years; women with childbearing po-
tential and men must agree to use adequate contraception from
enrollment until at least 3 months after the last study drug
administration.

This single-center study was conducted according to the Good
Clinical Practices and Declaration of Helsinki and was approved by
the local ethics committee (study protocol INT 14/14 v.3). All
subjects provided written informed consent before all of the study
procedures.

Treatment Administration
The patients enrolled in the protocol received a continuous

treatment schedule of oral metronomic chemotherapy with capeci-
tabine 625 mg/m2 twice per day with cyclophosphamide 50 mg
daily. Treatment was continued until PD, consent withdrawal, or
unacceptable toxicity.

Study End Points
The primary study end point was progression-free survival (PFS),

defined as time from enrollment to investigator-assessed progression
or death, whichever occurred first. Secondary end points were: OS,
defined as time from enrollment to death or last follow-up for alive
patients; disease control rate (DCR) according to Response Evalu-
ation Criteria In Solid Tumors (RECIST) version 1.1 criteria25

(evaluated by a radiologist with particular expertise in the setting
of PMP) to define complete response (CR), partial response (PR),
stable disease (SD), and PD; duration of disease control, defined as
time from the first documented response or SD to PD or death; and
treatment safety profile. For disease evaluation, for each patient we
reviewed the baseline radiological imaging and the previous radio-
logical scans (whenever available), to assess the disease evolution
over time, and disease progression should be documented at 2
consecutive scans per inclusion criteria. Afterward, we identified the
most defined and clearly assessable lesions, that we chose as target
lesions; however, nonclearly definable lesions were chosen as
nontarget lesions. Mucinous ascites was quantified by identifying
the major diameter of the localized ascites accumulations and they
were considered as nontarget lesions, if deemed significant. Despite
the implicit biases of this approach, in absence of specific guidelines
on this topic, we classified as disease progression, besides the stan-
dard criteria, all of the cases of unequivocal progression of the
localized ascites accumulations chosen as nontarget lesions or the
evidence of new significant localized or diffused ascites



Table 2 Baseline Patients and Disease Characteristics

Characteristic Value
Median Age (IQR), Years 62 (44-68)

Sex

Male 14 (61)

Female 9 (39)

ECOG Performance Status

0 16 (70)

1 7 (30)

Grade

Low 22 (96)

High 1 (4)

Previous CRS/HIPEC

No 7 (30)

Yes 16 (70)

Peritoneal Cancer Index

Median (range) 27 (9-39)

<20 3 (23)

�20 10 (77)

Unknown 3

CRS/HIPEC Not Performed 7

Time From CRS/HIPEC to Relapse

Median (range), months 12.7 (1.8-67.9)

�12 months 8 (50)

>12 months 8 (50)

Data are presented as n (%) except where otherwise noted.
Abbreviations: CRS ¼ cytoreductive surgery; ECOG ¼ Eastern Cooperative Oncology Group;
HIPEC ¼ hyperthermic intraperitoneal chemotherapy; IQR ¼ interquartile range.

Table 1 Efficacy of Chemotherapy Regimens in Advanced Pseudomyxoma Peritonei

Regimen Median PFS, Months OS RR, % DCR, %

Capecitabine With Bevacizumab12 8.2 1-Year rate 91% 20 87

5-Fluorouracil- or Capecitabine-Based17 7.6 Median value
56 months

24 56

FOLFOX20 8.0 Median value
26 months

20 65

Mitomycin C With Capecitabine22 NR 1-Year rate 84%
2-Year rate 61%

8 38

Abbreviations: DCR ¼ disease control rate; FOLFOX ¼ oxaliplatin and 5-fluoruracil; OS ¼ overall survival; PFS ¼ progression-free survival; RR ¼ response rate.
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accumulations. Moreover, during the treatment, at any disease
evaluation, the radiologist compared the new imaging with baseline
as well as previous evaluations during the study protocol and the
pattern of pretreatment disease evolution was considered, to better
interpret the findings.

Exploratory end points were the correlation of circulating
markers: carcinoembryonic antigen (CEA), cancer antigen (CA)-
19.9 and CA-125 level, and neutrophil to lymphocyte ratio (NLR)
with outcomes.

Study Procedures
Baseline evaluations included: medical history and concomitant

medications registration; physical examination and vital signs;
complete blood count and biochemical profile; electrocardiogram;
computed tomography (CT) of chest, abdomen, and pelvis;
assessment of circulating tumor markers including CEA, CA-19.9
and CA-125.

During treatment, patients were evaluated with physical exami-
nations, complete blood cell counts and biochemical profiles,
circulating tumor markers and assessment of adverse events before
each cycle, considered as 4 weeks of continuous treatment. CT scans
were performed every 12 weeks during the treatment phase until
PD, with the possibility to anticipate the radiological evaluation if
clinically appropriate, at the discretion of the investigators. Adverse
events and treatment-related toxicities were evaluated according to
the National Cancer Institute Common Toxicity Criteria version
4.0.26

Statistical Analysis
Descriptive statistics were used to summarize patients and disease

characteristics. The KaplaneMeier method was used for survival
analyses to estimate PFS and OS. The log rank test was used to test
for differences between groups and to estimate hazard ratios (HRs)
and their 95% confidence intervals (CIs). Statistical significance
threshold was set to a canonical 2-tailed 0.05 value. GraphPad
Prism software version 5.02 (GraphPad Software, La Jolla, CA) was
used to perform all the statistical analyses.

Results
Patients and Disease Characteristics

A total number of 23 consecutive patients were enrolled from
April 2015 to October 2017 (Supplemental Figure 1). Baseline
patient and disease characteristics are shown in Table 2. Median age
was 62 years (interquartile range, 44-68 years), patients were pre-
dominantly male (61%) and with ECOG performance status
0 (70%). All patients but 1 were affected by low-grade PMP,
classified according to previously described criteria.4 Overall, 16/23
patients (70%) had received a previous CRS/HIPEC procedure and
intraoperative PCI was superior or equal to 20 in 77% of them.

Treatment Outcome
At a median follow-up of 22.4 months, median PFS was 9.5

months (Figure 1A) and median OS was not reached, although 1-
year OS rate was 73.7% (95% CI, 47.3%-88.3%; Figure 1B).
Median treatment duration in the overall population was 8.9
months.

Overall no CR, 1 PR, 19 SD, and 2 PD as best disease response
to treatment were observed. In 1 case, best response was not assessed
Clinical Colorectal Cancer June 2019 - e181



Figure 1 Survival Analysis. Progression-Free Survival (A) and Overall Survival (B) Curves in the Overall Study Population
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because the patient discontinued treatment before the first radio-
logical evaluation for the occurrence of persistent creatinine increase
of Grade 2 not related to the study treatment. In the intention to
treat population, overall response rate was 4% and DCR was 87%
(Figure 2A). In the 22 patients evaluable for disease response, 6/22
patients (27%) achieved disease control �12 months and 3 of 22
(14%) �18 months.

Safety Profile
All patients received at least 1 treatment cycle and were

evaluable for safety analysis. The safety profile was manageable:
22/23 (96%) patients reported any grade treatment-related
adverse events, 6/23 (26%) patients experienced Grade 3 drug-
- Clinical Colorectal Cancer June 2019
related adverse events, and none Grade 4/5 adverse events. As
expected, the main toxicities were respectively, anemia, hand-foot
syndrome, fatigue, neutrophil count decreased, diarrhea, nausea,
platelet count decreased, and mucositis (Table 3). Overall, 4 of 23
(17%) patients required a capecitabine dose reduction to the first
level (75% of the total predicted dose) and 1 patient of 23 (4%) to
the second level (50% of the total predicted dose) for the
occurrence of adverse events, whereas none received a dose
reduction for cyclophosphamide. Overall, 1 patient discontinued
treatment for drug-related adverse events, whereas 3 patients
discontinued because of medical decision, in consideration of the
prolonged disease control and of the persistence of Grade 1/2
treatment-related toxicities.



Figure 2 Response Evaluation Criteria In Solid Tumors and Carcinoembryonic Antigen (CEA) Best Tumor Response and Dynamics. (A)
The Percentage Variation versus Baseline of the Sum of the Longest Diameters of Target Lesions During Treatment for Each
Patient. In Red, Blue, and Green Are Reported Patients With PD, SD, and PR as Best Response, Respectively. (B) The
Percentage Variation versus Baseline of CEA During Treatment for Each Patient Is Illustrated, With Patients Achieving a CEA
Reduction Superior or Inferior to 20% in Blue and Red, Respectively
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Circulating Biomarkers
A significant tumor marker reduction, considered superior to the

cutoff of 20% of the baseline value, was seen in 11/20 (55%) pa-
tients for CA-19.9, 4/10 (40%) for CA-125 and 10/20 (50%) for
CEA (Figure 2B). CA-19.9 or CA-125 decrease superior or inferior
to 20% were not associated with PFS (P ¼ .53 and P ¼ .47,
respectively). However, CEA reduction superior to 20% was
nonsignificantly associated with prolonged PFS compared
with <20% reduction, 21.7 versus 7.8 months (HR, 0.37 [95% CI,
0.12-1.14]; P ¼ .08; Figure 3A) and showed a nonsignificant trend
for longer OS, median OS not reached versus 32 months (HR, 0.42
[95% CI, 0.41-8.41]; P ¼ .42; Supplemental Figure 2A).

Regarding NLR, median NLR baseline value was 1.7. We chose a
baseline NLR cutoff value of 3, on the basis of previous literature
data.26 NLR baseline <3 resulted as statistically significantly asso-
ciated with a prolonged PFS compared with NLR baseline �3,
median PFS 12.6 versus 3.4 months (HR, 0.003 [95% CI, 0.0-
0.06]; P ¼ .0001; Figure 3B) and showed a trend toward an
improved OS (HR, 0.18 [95% CI, 0.02-1.84]; P ¼ .15;
Supplemental Figure 2B).

We tested the potential association between NLR and survival
outcome (PFS and OS) in the overall data set of patients affected by
advanced unresectable or relapsed PMP treated with a chemother-
apeutic fluoropyrimidine-based regimen at our institution in this
study and in the 2 previously published trials.12,20 Overall, 44 pa-
tients with available data were included in the analysis. Median
baseline NLR value was 2.2. Baseline NLR value < 3 versus �3
showed a statistically significant association with improved PFS
Clinical Colorectal Cancer June 2019 - e183



Table 3 Treatment-Related Adverse Events in the Overall Study Population

Adverse Event G1 G2 G3 G4

Anemia 6 (26) 4 (17) 0 0

Hand-Foot Syndrome 4 (17) 1 (4) 3 (13) 0

Fatigue 3 (13) 3 (13) 1 (4) 0

Neutrophil Count Decreased 2 (9) 1 (4) 2 (9) 0

Diarrhea 3 (13) 1 (4) 1 (4) 0

Nausea 3 (13) 1 (4) 0 0

Platelet Count Decreased 1 (4) 0 0 0

Mucositis 1 (4) 0 0 0

Data are presented as n (%).
Abbreviation: G ¼ grade.
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(median PFS, 14.8 vs. 3.37 months; HR, 0.06 [95% CI, 0.01-
0.26]; P ¼ .0002), and showed a trend toward an increased OS
(median OS, 47.1 vs. 19.1 months; HR, 0.40 [95% CI, 0.11-1.43];
P ¼ .16; Figure 4A and B).

Discussion
The treatment of unresectable or relapsed PMP is still matter of

debate and lacks a well established standard of care. In this light, we
performed a single-center prospective study on the safety and effi-
cacy of a capecitabine with cyclophosphamide metronomic regimen.
The study treatment resulted to be active and endowed with a
manageable safety profile in this patient population.

We report a median PFS of 9.5 months and a median OS not
reached at the median follow-up of 22.4 months, with a 1-year OS
rate of 73.7%. These results are consistent with the available pre-
vious literature evidence and they are acceptable compared with
formerly investigated treatment options for what concerns PFS,
because FOLFOX4 and metronomic capecitabine with bev-
acizumab regimens obtained a median PFS of approximately 8
months,12,20 and a pooled analysis including patients treated with
fluoropyrimidine-based chemotherapy reported a median PFS of
7.6 months.17

Considering tumor response, we appreciated a remarkable rate of
prolonged disease control (superior to 12 months in 27% of patients
and to 18 months in 14% of cases), although we did not obtain a
significant disease shrinkage, except for 1 case. This result was in
line with our expectations, because PMP is a tumor endowed with a
low proliferation rate and a borderline malignant potential. How-
ever, because the natural history of PMP is of slow growth and
possible phases of spontaneous disease stabilization or extremely
slow growth, we were not able to clearly appreciate the real effect of
chemotherapy on the disease natural course. Of note, we included
in this study only patients with demonstrated disease progression at
2 consecutive CT scans.23,24

The safety profile was manageable, with most patients experi-
encing at least 1 any grade adverse event and 26% patients Grade 3
drug-related adverse events, but no Grade 4 adverse events and
treatment-related death. The toxicities recorded were mainly cuta-
neous/mucosal, hematological, and gastrointestinal, being consistent
with previous literature data12,17 and clinical experience, with no
unexpected or serious adverse events potentially related to the study
treatment. There was only 1 treatment discontinuation because of
- Clinical Colorectal Cancer June 2019
drug-related adverse events. However, in 3 cases treatment was
discontinued because of shared decision-making between clinician
and patient, supported by the persistence of Grade 1/2 adverse
events besides a prolonged disease control. In fact, PMP is an
indolent disease and, in this perspective, treatment holidays seem to
be feasible and safe in patients who show a long-term disease
stabilization.

Regarding tumor markers, we appreciated a reduction superior to
20% of the baseline value in tumor markers, consistent with liter-
ature data.17,22 Biomarker reduction could be considered a signal of
tumor response to treatment even in case of clinical disease stabi-
lization, because of the indolent growth of PMP.

Considering the potential immune modulating property of
metronomic chemotherapy, we analyzed the balance between the
leukocyte components, belonging to innate and adaptive immunity,
namely NLR, showing that NLR baseline value inferior to 3 was
significantly associated with a prolonged PFS in the study popula-
tion and in a larger data set. These results are consistent with pre-
vious evidence obtained in other tumor settings, including
colorectal cancer, showing an association between elevated pre-
treatment NLR and worse clinical outcome, although a well
established cutoff value has not been defined.27-30 However, the
consistency of this correlation and its potential pathogenetic
mechanisms are still unclear. First of all, the role of tumor micro-
environment and, specifically, inflammation in cancer development
and progression has been pointed out.31 One possible explanation
relies on the association of elevated NLR with systemic inflamma-
tion, because neutrophilic reaction is able to suppress the cytolytic
activity of effector immune cells and to promote the development of
an immunosuppressive and protumorigenic tumor microenviron-
ment. Other hypotheses account for the imbalance of systemic cy-
tokines or the hyperproduction of tumor growth factors and
extracellular matrix proteases able to stimulate the tumor micro-
environment toward cancer progression.32 In the setting of PMP,
previous studies have shown an association of elevated baseline NLR
(using different cutoff values) with poor disease-free survival and OS
in patients who undergo CRS/HIPEC.33-35 However, to our
knowledge, this is the first report on the potential prognostic value
of NLR in the setting of relapsed/unresectable PMP.

Our study has several limitations. First, the small sample size
prevents from achieving solid evidence and could have impaired the
statistical significance of the analyses. Anyway, PMP is a rare tumor



Figure 3 Biomarker Association With Progression-Free Survival. Progression-Free Survival KaplaneMeier Curves According to
Biomarkers; (A) Patients Are Stratified for a Reduction During Treatment Superior (in Blue) and Inferior (in Red) to 20% of
Carcinoembryonic Antigen (CEA). (B) Patients Are Stratified for Baseline Neutrophil to Lymphocyte Ratio (NLR) Inferior to 3
(in Blue) and Superior or Equal to 3 (in Red)
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and its low incidence leads to a high difficulty in collecting a large
series of patients, especially in the setting of disease not amenable to
surgery. Second, as previously questioned, RECIST version 1.1
criteria do not probably represent the optimal tool to classify the
response to treatment of PMP.16 In this light, studies are ongoing
with the aim to identify a novel and more suitable classification,
such as the “modified peritoneal RECIST” criteria in the ongoing
NCT01946854 trial. However, to date no validated criteria aside
from RECIST version 1.1 have been established, thus we chose to
use those criteria, although, as previously described, evaluated by a
radiologist with particular expertise in this disease setting and ac-
cording to the specified criteria. Furthermore, for PMP, the clinical
evaluation and the increase or reduction of tumor markers are
fundamental to evaluate the tumor response to treatment, besides
the radiological restaging. Finally, another important bias in this
trial is represented by the natural history of PMP itself. In fact, PMP
is a slow-growing tumor, and, in some cases, it could be charac-
terized by an indolent clinical course, thus, a chemotherapy-free
Clinical Colorectal Cancer June 2019 - e185



Figure 4 Neutrophil to Lymphocyte Ratio (NLR) and Survival Outcome in the Overall Institutional Data Set. (A) Progression-Free
Survival and (B) Overall Survival KaplaneMeier Curves for NLR in the Overall Institutional Data Set of Patients With
Advanced Unresectable or Relapsed Pseudomyxoma Peritonei Treated With a Fluoropyrimidine-Based Regimen at our
Institution. Patients Are Stratified for Baseline NLR Inferior to 3 (in Blue) and Superior or Equal to 3 (in Red)
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control arm could have highlighted the specific action of metro-
nomic treatment in achieving tumor control, aside of a spontaneous
disease stabilization in the natural history of the disease. Only few
data are available on the possible outcomes of an observation-only
management of relapsed PMP,2 because patients are generally
treated either with chemotherapy or, often, with repeated surgical
interventions, with curative or palliative/debulking intent.7,14,36 In
this light, as several authors reported, in the current clinical practice,
most patients receive an active treatment at the time of first relapse,
particularly in case of diffuse tumor deposits, a comparison with a
historical no-treatment arm is very difficult.37 Therefore, clinical
- Clinical Colorectal Cancer June 2019
trials addressing this specific question are warranted, potentially
performed with a randomized design and in a multicenter effort,
and the results of the ongoing NCT01946854 study would provide
more robust evidence on this issue.

Conclusion
Metronomic capecitabine with cyclophosphamide represents a

well tolerated and potentially effective therapeutic option for
unresectable or recurrent PMP and it might be considered as an
alternative to previously investigated regimens, because of its low
toxicity and costs, and to its fully oral administration.
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Clinical Practice Points

� Pseudomyxoma peritonei is rare tumor characterized by
mucinous peritoneal tumor implants and progressive accumula-
tion of mucinous ascites. The standard treatment of PMP is CRS
with HIPEC, which confers a 20-year OS rate >70%.

� In the setting of unresectable or relapsed PMP, no standard
treatment has been defined. PMP is endowed with a low pro-
liferation rate and a borderline malignant potential, thus being
traditionally considered chemoresistant. Nevertheless, non-
randomized series reported satisfactory outcomes with
fluoropyrimidine-based regimens, although not free from rele-
vant toxicity and/or costs.

� We conducted a single-center prospective study on a metro-
nomic capecitabine and cyclophosphamide regimen in the
setting of unresectable advanced PMP. This schedule proved to
be active, comparing favorably with previous evidence, with a
median PFS of 9.5 months, a 1-year OS rate of 73.7% at a
median follow-up of 22.4 months, and a DCR of 87% with a
prolonged disease control (�12 months) in 27% of patients. The
safety profile was manageable with the occurrence of Grade 3
drug-related adverse events in approximately one-fourth of pa-
tients and no evidence of Grade 4/5 side effects.

� Neutrophil-to-lymphocyte ratio baseline < 3 versus � 3 was
associated with prolonged PFS (12.6 vs. 3.4 months; P¼ .0001).

� Metronomic capecitabine with cyclophosphamide represents a
safe and potentially effective therapeutic option for unresectable
or recurrent PMP.
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Supplemental Figure 1 Consolidated Standards of Reporting Trials Diagram of the Study Protocol INT 14/14 v.3
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Supplemental Figure 2 Biomarkers Association With Overall Survival. Overall Survival KaplaneMeier Curves According to
Biomarkers. (A) Patients Are Stratified for a Reduction During Treatment Superior (in Blue) and Inferior (in
Red) to 20% of Carcinoembryonic Antigen (CEA). (B) Patients Are Stratified for Baseline Neutrophil to
Lymphocyte Ratio (NLR) Inferior to 3 (in Blue) and Superior or Equal to 3 (in Red)
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