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ABSTRACT

Introduction. Diffuse malignant peritoneal mesothelioma
(DMPM) is a rare malignancy associated with poor out-
comes. Recent reports have shown longer survival with
radical surgery, usually combined with intraperitoneal
chemotherapy. However, surgical interventions in these
patients have not been extensively studied at a population
level. The objective of this retrospective cohort study is to
assess the prevalence of surgical and nonsurgical inter-
ventions for DMPM patients, the influence of surgery on
survival outcomes, and the associations between demo-
graphic and clinical factors with treatments and outcomes.
Methods. This study included adult patients diagnosed
with DMPM from 2003 to 2014 and registered in the
National Cancer Database (NCDB). The primary outcome
was overall survival. Histologically confirmed mesothe-
lioma was defined using International Classification of
Diseases (ICD)-3 codes 9050/3, 9051/3, 90523, and 9053/3
and peritoneum as primary affected organ using ICD codes
C17-19, C22-24, C26, C42, C48, and C76. Relationships
between demographic and clinical variables, surgical
treatments, and survival outcomes were evaluated using
logistic and Cox modeling and log-rank tests.

Results. A total of 2062 patients were identified, of whom
1055 (51%) did not receive any surgery while 701 (34%)
received radical surgery. Patients receiving radical surgery
had overall survival of 38.4 months compared with
7.1 months for patients without surgery (p < 0.001) and
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41.8 months in patients who received both radical surgery
and systemic chemotherapy.

Conclusions. Patients selected for and treated with radical
surgery had significantly better overall survival compared
with those receiving nonsurgical treatment. Patients newly
diagnosed with DMPM should be evaluated for the possi-
bility of receiving radical surgery.

Diffuse malignant peritoneal mesothelioma (DMPM) is
a rare primary malignancy of the peritoneum, affecting
approximately 200-400 new patients per year in the USA.
It accounts for approximately 30% of all mesothelioma
tumors and is characterized by progressive accumulation of
tumor nodules within the abdominal cavity, leading to
nutritional dysfunction, bowel obstruction, malignant
ascites, and death.! Asbestos is the primary risk factor for
all mesotheliomas; however, 67% of patients with peri-
toneal mesothelioma have no reported history of asbestos
exposure.”

An important characteristic of peritoneal mesothelioma
is that, despite its tendency for diffuse involvement and
aggressive progression within the peritoneal cavity, it is
rare for DMPM to spread via hematogenous or lymphatic
routes or to extend beyond the peritoneal cavity.>~ Despite
this characteristic, the disease has been considered uni-
versally fatal with a historical survival of 6-12 months.®'°
Chemotherapy-based treatment utilizing pemetrexed in
combination with cisplatin has been considered the stan-
dard of care, with median survival time of 13.1-24 months
and median time to disease progression of 9.5 months.''"?
Cytoreductive surgery (CRS) and hyperthermic intraperi-
toneal chemotherapy (HIPEC) has been developed in
recent years as a treatment option for patients with a
variety of peritoneal surface malignancies including
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TABLE 1 Characteristics of 2062 patients with malignant peritoneal
mesothelioma

No. patients (%)

Age (years)

Median (IQR?) 63 (53-74)
<55 600 (29.1)
55-64 503 (24.4)
65-74 491 (23.8)
> 175 468 (22.7)
Sex
Male 1149 (55.7)
Female 913 (44.3)
Race
White 1858 (90.1)
Black 127 (6.2)
Other 51 (2.5)
Unknown 26 (1.3)
Comorbidity score
0 1578 (76.5)
> 1 484 (23.5)
Histology subtype
Epithelioid 841 (40.8)
Biphasic 81 (3.9)
Fibrous 78 (3.8)
Mesothelioma, NOS® 1062 (51.5)
Surgical treatment
None 1055 (51.2)
Limited surgery 306 (14.8)
Radical surgery 701 (34.0)
Radiation
None 2008 (97.4)
Yes 25 (1.2)
Unknown 29 (1.4)
Chemotherapy
No 752 (36.5)
Yes 1233 (59.8)
Unknown 77 (3.7)
Chemotherapy for nonsurgical patients
No 480 (23.3)
Yes 533 (25.9)
Unknown 42 (2.0)
Chemotherapy for surgical patients
No 272 (13.2)
Neoadjuvant chemotherapy (before surgery) 50 (2.4)
Adjuvant chemotherapy (after surgery) 266 (12.9)
Intraoperative chemotherapy (during surgery) 264 (12.8)
Chemotherapy used, with sequence unknown 120 (5.8)
Chemotherapy status unknown 35 (1.7)

YIQR, interquartile range
bNOS, not otherwise specified

DMPM. Multiple studies utilizing CRS and HIPEC have
demonstrated median survival of 34—100 months, indicat-
ing that surgery may have a very significant impact on
survival.'*"'” However, the available studies are primarily
single-institution cohort studies from expert HIPEC cen-
ters, while prospective clinical trials evaluating the role and
impact of surgery are not available.

At a broader, national level, there are very limited data
regarding the frequency and impact of surgical treatments
on the majority of patients diagnosed with DMPM in the
USA. The single published study on this topic is a review
of Surveillance, Epidemiology, and End Results (SEER)
data, demonstrating that only 56% of patients treated in the
USA between 1990 and 2010 received radical surgical
therapy.'®

Therefore, it appears that surgical treatments may have
significant potential but are underutilized for patients with
DMPM. It is unknown whether the current trends in uti-
lization of surgical management for DMPM in the USA
over the last 10 years have been increasing, correlating
with wider acceptance and availability of CRS and HIPEC.
There has also been little research identifying which clin-
ical and socioeconomic factors may be associated with
surgical interventions in DMPM.

The aim of this study is thus to evaluate the prevalence
of all surgical interventions in patients diagnosed with
DMPM between 2003 and 2014, the frequency of radical
surgery compared with palliative surgical interventions and
nonsurgical treatments, the association between clinical
and socioeconomic factors and treatments, as well as sur-
vival outcomes of patients with DMPM, utilizing data from
the National Cancer Database.

METHODS

This study is a retrospective cohort study of adult
patients diagnosed with DMPM from 2003 to 2014 and
registered in the National Cancer Database (NCDB), a
clinical oncology database jointly sponsored by the
American College of Surgeons and the American Cancer
Society. The data are sourced from hospital registry data
that are collected in more than 1500 Commission on
Cancer (CoC)-accredited facilities. The data represent
more than 70% of newly diagnosed cancer -cases
nationwide.

Patients with histologically confirmed mesothelioma
[International Classification of Diseases (ICD)-3 histology
codes 9050/3 Mesothelioma malignant, 9051/3 Fibrous
mesothelioma, malignant, 9052/3 Epithelioid mesothe-
lioma, malignant, and 9053/3 Mesothelioma biphasic,
malignant] and peritoneum as primary affected organ (ICD
site codes C17-19, C 22-24, C26, C42, C48, and C76) were
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included. Cases with pleural or genital tract mesothelioma
were excluded. Cystic mesothelioma (ICD-3 code 9055/1)
was also excluded. Cases with missing data regarding
surgical interventions or survival were excluded. Data
related to age, sex, race, histologic subtype, surgical
treatment, radiation and systemic treatment, treatment
facility type, residential area, residential distance to treat-
ment facility, insurance status, community median
household income, community education level, and sur-
vival data were analyzed.

Surgical interventions were classified into three cate-
gories: (1) no surgery (procedure code 00), (2) minimal or
partial surgery, defined as codes describing partial
destruction without specimen, excisional biopsy, and par-
tial removal of primary site (procedure codes 10, 13, 20,
21, 22, 23, 25, 26, 30, 51, and 80), and (3) radical surgery,
defined as procedures classified as total removal of primary
site, debulking surgery, and codes describing en bloc
removal or primary site with contiguous organs (procedure
codes 40, 50, 60, 61, and 63).

Chemotherapy was classified as no chemotherapy
(codes 00, 82, 85, 86, and 87), chemotherapy used (codes
01, 02, and 03), and chemotherapy status unknown.

For surgical patients, the NCDB provides data on the
sequence of surgery and “systemic therapy” as a summa-
tive variable that includes chemotherapy, immunotherapy,
and hormonal therapy. We assumed that the majority of
patients who received any form of “systemic therapy”
received it in the form of chemotherapy. Therefore, we use
the term “chemotherapy” to analyze based on surgery—
chemotherapy (“systemic therapy”) sequence. The patients
were grouped as follows: no chemotherapy, neoadjuvant
chemotherapy before surgery (sequence codes 2 and 4),
adjuvant chemotherapy after surgery (sequence code 3),
intraoperative therapy during surgery (sequence codes 5
and 6), and status unknown. The patients in the intraop-
erative therapy group include both those who received
other systemic therapy either before or after surgery (se-
quence code 6) as well as those who only received
intraoperative therapy (sequence code 5).

The NCDB does not provide further details regarding
the type of “intraoperative” therapy in this variable.
However, the authors assume that the majority of these
patients received HIPEC.

Descriptive statistics were used to describe the demo-
graphic and clinical characteristics, as well as available
socioeconomic factors (type of treatment facility, insurance
status, household income, and education at community
level derived from 2012 US survey data). Primary analyses
were designed to address the correlation of the surgical
type with overall survival (OS) and identify factors asso-
ciated with use of radical surgery in this population. OS
was defined as time from diagnosis to death due to any

cause or last contact, whichever occurred first. Median OS
was estimated using the Kaplan—-Meier method, with log-
rank test to compare the group difference in survival
function. Cox proportional hazard model was used to
evaluate the relationship between surgical type and OS,
with hazard ratio (HR) and 95% confidence interval (CI)
for risk of death estimated for limited surgery or radical
surgery as compared with no surgery, after adjusting rele-
vant demographic and clinical variables. The surgical type
was also further categorized with respect to radical surgery
(yes or no), and a multiple logistic regression analysis was
performed to identify the demographic, socioeconomic, or
clinical characteristics that could significantly affect use of
radical surgery. All statistical analyses were carried out
using SAS version 9.4 (SAS Institute, Cary, NC), and
statistical significance was assessed at o = 0.05. All tests
were two-sided.

RESULTS
Patient Characteristics

After applying the inclusion and exclusion criteria to the
NCDB dataset, a total of 2062 cases were included in the
analysis. A majority of patients were male [1149 (55.7%)]
and White [1858 (90.1%)], with median age of 63 years.
The most commonly reported histological classification
was mesothelioma not otherwise specified (NOS) [1055
(51.5%)] followed by epithelioid mesothelioma [841
(40.8%)], while fibrous mesothelioma and biphasic
mesothelioma were reported in 78 (3.8%) and 81 (3.9%)
cases, respectively. Only 701 (34%) patients received
radical surgery, while the majority of patients [1055
(51.2%)] did not receive any surgical intervention. A
majority of patients received chemotherapy [1233
(59.8%)]. The clinical and demographic characteristics of
the patients are summarized in Table 1. The rate of uti-
lization of radical surgery did not change significantly over
the study period.

Factors Associated with Surgical Interventions

Socioeconomic factors as well as type of treatment
facility were important factors in determining whether
surgery was performed. Patients treated at academic/re-
search cancer programs, those with longer distance from
residence to treatment facility, and those with private
insurance were more likely to undergo radical surgery.
Residential area, patient education level, and household
income level did not have a statistically significant corre-
lation with the likelihood of receiving radical surgery.
Younger patients and females were more likely to receive
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TABLEAZI Multivariable a‘nalysis OR* (95% CI") » Value
of association between radical
Cociocconomie. demographic, and P 0pe
clinical factors Community cancer program Reference
Comprehensive community cancer program 1.08 (0.66-1.76) 0.772
Integrated network cancer program 1.62 (0.84-3.12) 0.150
Academic/research program 2.75 (1.67-4.52) < 0.0001
Residential area
Metro Reference
Urban 0.76 (0.51-1.13) 0.172
Rural 1.11 (0.48-2.54) 0.815
Residential distance to facility (miles)
< 10.0 Reference
10.0-29.9 1.14 (0.85-1.53) 0.384
> 30.0 2.69 (1.96-3.69) < 0.0001
Insurance status
Not insured Reference
Private insurance/managed care 1.87 (0.92-3.81) 0.085
Medicare 1.67 (0.77-3.61) 0.193
Medicaid 0.64 (0.25-1.60) 0.336
Median household income (USDF)
< 30,000 Reference
30,000-34,999 1.20 (0.79-1.83) 0.391
35,000-45,999 1.26 (0.80-1.97) 0.315
> 46,000 1.55 (0.95-2.54) 0.079
Education at community level (no HSDY)
> 21.0% Reference
13.0-20.9% 1.07 (0.71-1.59) 0.759
7.0-12.9% 1.09 (0.72-1.65) 0.697
< 7.0% 1.05 (0.65-1.68) 0.850
Age group (years)
<55 Reference
55-64 0.70 (0.52-0.96) 0.025
65-74 0.49 (0.32-0.74) 0.0008
> 75 0.28 (0.18-0.45) < 0.0001
Sex
Male Reference
Female 2.40 (1.90-3.03) < 0.0001
Race
White Reference
Black 0.84 (0.50-1.41) 0.499
Other 1.15 (0.54-2.43) 0.720
Comorbidity score
0 Reference
> 1 0.86 (0.66-1.14) 0.293
Histology subtype
Epithelioid Reference
Biphasic 1.00 (0.56-1.79) 0.999
Fibrous 0.31 (0.16-0.61) 0.0008
Mesothelioma, NOS® 0.58 (0.46-0.74) < 0.0001

2OR odds ratio

°CI confidence interval
“USD United States dollars
4HSD high-school diploma
°NOS not otherwise specified
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who did not have any surgery (7.1 months) (Fig. ).
Among patients who did not have any surgery, treatment
with systemic chemotherapy was associated with improved
survival compared with no treatment (11 vs. 3.3 months),
but overall survival remained poor in both groups (Fig. 2a).
Among patients who did have surgery, treatment with
systemic chemotherapy was associated with improved
survival as well with an overall survival of 41.8 months for
patients who had both surgery and systemic chemotherapy
(Fig. 2b). On multivariable analysis, increasing age, female
sex, comorbidity score, epithelioid histology type, surgical
intervention of any type, and chemotherapy were all found
to be associated with improved overall survival (Table 3).

An exploratory analysis evaluating the potential effect
of chemotherapy sequence in surgical patients is shown in
Fig. 3. Improved survival was particularly evident for
patients receiving intraoperative chemotherapy, while no
survival benefit was seen with neoadjuvant chemotherapy,
though the sample size was limited. The survival was
similar for patients who received radical surgery and

a malignant peritoneal mesothelioma patients treated nonsurgically
based on whether they received systemic chemotherapy and
b malignant peritoneal mesothelioma patients undergoing radical
surgery based on whether they received systemic chemotherapy.
Numbers at risk shown below x axis. HR hazard ratio, CI confidence
interval

intraoperative chemotherapy compared with those who
received radical surgery and intraoperative therapy with
additional systemic therapy (median OS: 66.6 vs.
65.4 months; p = 0.964).

DISCUSSION

Diffuse malignant peritoneal mesothelioma (DMPM)
has not traditionally been considered a surgical dis-
ease.™*!” With only approximately 200-400 new cases
diagnosed each year in the USA, it is an orphan disease,
and a generally nihilistic attitude among physicians pre-
vails. Indeed, the outcomes with the traditional approach of
palliative systemic chemotherapy have been disappointing,
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TABLE 3 .Associat.iO.n of Univariate analysis Multivariate analysis
demographic and clinical
factors with overall survival HR? (95% CI°) p-Value HR (95% CI) p-Value
Age
Inc each 10 years® 1.40 (1.34-1.45) < 0.0001 1.25 (1.20-1.30) < 0.0001
Sex
Male Reference Reference
Female 0.59 (0.53-0.65) < 0.0001 0.70 (0.63-0.78) < 0.0001
Race
White Reference Reference
Black 0.68 (0.54-0.87) 0.002 0.79 (0.62-1.01) 0.055
Other 0.68 (0.48-0.98) 0.038 0.81 (0.56-1.16) 0.243
Unknown 1.50 (0.99-2.29) 0.058 1.41 (0.92-2.15) 0.116
Comorbidity score
0 Reference Reference
> 1 1.35 (1.20-1.52) < 0.0001 1.17 (1.04-1.32) 0.011
Histology subtype
Epithelioid Reference Reference
Biphasic 2.04 (1.59-2.63) < 0.0001 2.43 (1.89-3.13) < 0.0001
Fibrous 2.84 (2.20-3.65) < 0.0001 2.34 (1.82-3.02) < 0.0001
Mesothelioma, NOS? 1.37 (1.23-1.53) 0.0001 1.13 (1.01-1.27) 0.032
Surgical treatment
None Reference Reference
Limited surgery 0.41 (0.35-0.48) < 0.0001 0.48 (0.41-0.57) < 0.0001
Radical surgery 0.34 (0.30-0.39) < 0.0001 0.50 (0.43-0.57) < 0.0001
Chemotherapy
No Reference Reference
Yes 0.56 (0.51-0.63) < 0.0001 0.69 (0.62-0.77) < 0.0001
Unknown 0.57 (0.43-0.77) 0.0002 0.66 (0.49-0.89) 0.006

?HR hazard ratio
°CI confidence interval
Inc increment

4NOS not otherwise specified

and the results of this study confirm again that, even in the
most recent years, this has not changed compared with
historically reported outcomes. The median overall sur-
vival of patients treated with systemic chemotherapy in our
cohort was only 11 months. The attitude of treating
physicians may be impacted by their view of malignant
pleural mesothelioma (MPM), for which outcomes have
been particularly poor and surgery has also not been con-
sistently utilized. Nelson et al.*° recently published a
propensity score matching analysis in which only one-third
of the patients were treated surgically. Median survival was
extended in the surgery groups, but the difference in sur-
vival between patients who received surgery and those who
did not was more limited.

Starting in the early 1990s, several centers around the
world, spearheaded by efforts at the National Institutes of
Health, started to adopt a different treatment strategy for

peritoneal mesothelioma that centered on surgery.'>!”

Several characteristics of DMPM made this treatment
strategy a logical choice: although the disease involves the
abdominal cavity diffusely, it virtually never spreads
hematogenously to the liver or distant organs, and even
lymphatic metastases are rare. CRS has evolved as a sur-
gical procedure aimed at resecting visible tumor nodules
from the abdominal cavity using a combination of peri-
toneal stripping and visceral resections.”' This surgical
procedure is typically combined with application of
HIPEC, based on the fact that microscopic disease is likely
to still be present in the abdominal cavity at the end of a
cytoreductive procedure and the favorable pharmacologic
characteristics of intraperitoneal application and heat for
certain chemotherapeutics.”>*> These expert centers have
shown that much improved survival outcomes compared
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FIG. 3 Kaplan—Meier estimate of overall survival among malignant
peritoneal mesothelioma surgical patients based on sequence of
chemotherapy. No CT no chemotherapy used, Neo-CT chemotherapy
used before surgery, Adj-CT chemotherapy used after surgery, Intra-
CT chemotherapy used during surgery. Number at risk shown below
X axis

with historical controls can be achieved with CRS and
HIPEC for DMPM, with median overall survival ranging
from 34 to 100 months.

Experience has grown significantly over the years. Yan
et al.** performed a multiinstitutional study that included
405 patients with DMPM and demonstrated median sur-
vival of 53 months and 5-year survival of 47%, with the
caveat that 79% had epithelial tumors. The most recent
systematic review that summarized the outcomes of CRS
and HIPEC for DMPM across the world over the last
approximately 25 years included 1047 patients.”> While
this fairly large number of treated patients and the out-
comes reported provide evidence supporting CRS and
HIPEC for DMPM, it is less clear that surgery is suffi-
ciently used for DMPM across the USA at the present time
and that there has been any significant change in utilization
of surgery in recent years.

The study reported herein is the largest regarding
treatments administered for patients with DMPM across
hospitals in the USA in the modern era (2003-2014). The
results demonstrate that surgery had a profound impact on
survival, similar to the outcomes reported by expert peri-
toneal malignancy centers. Patients receiving radical
surgery in our cohort had median survival of 38 months
compared with 7 months for patients who had no surgery
and 41.8 months for patients who received both radical
surgery and systemic chemotherapy. However, it appears
that surgery remains underutilized, with only about one-
third of patients receiving radical surgery and no change in
the rate of utilization of radical surgery over the 10-year
study period.

The results of this study confirm that a multimodality
approach that combines surgery and chemotherapy is
associated with the best outcomes. An important aspect of
multimodality treatment that combines surgery and
chemotherapy is the optimal sequence of these treatments.
Expert CRS and HIPEC centers have tried to answer this
question, but studies were often limited by small sample
size. Some have suggested that neoadjuvant chemotherapy
prior to cytoreduction has a detrimental effect.”® Interest-
ingly, the current study also suggests that the outcomes
among patients who were treated with both chemotherapy
and surgery were worst for patients treated with neoadju-
vant chemotherapy (27.9 months) and best for those who
were treated with  intraoperative  chemotherapy
(65.9 months). We hypothesize that this latter group of
patients most likely represent those treated with CRS and
HIPEC who benefited from both the most aggressive sur-
gery as well as HIPEC.

Another interesting aspect of mesothelioma is the
impact of gender on the epidemiology and outcomes of
mesothelioma (both pleural and peritoneal).””*®* While
improved survival outcomes for women have been pub-
lished in multiple studies, the explanation for this
difference remains uncertain. It has been speculated that
the hormonal milieu may be a significant factor, as well as
possibly earlier diagnosis and improved ability to undergo
treatment. In the current study, increased utilization of
surgical treatment was observed, which may be another
factor that ultimately influences improved survival among
women. The reasons why there is a difference in utilization
of surgery between sexes cannot be reliably studied using
the NCDB dataset. We speculate that the increased use of
surgery could be related to frequent involvement of the
uterus and ovaries by mesothelioma in women, prompting
a different diagnostic approach in females. There is a
possible association between infertility and mesothelioma
in young women, which again may lead to more aggressive
and earlier workup, sometimes including diagnostic
laparoscopy allowing for earlier definitive diagnosis and
improved assessment of resectability.

There are little data on what factors influence physi-
cians’ decisions regarding treatment choice in peritoneal
malignancies such as DMPM. Multiple studies suggest that
physicians who do not specialize in treatment of peritoneal
malignancies have limited knowledge about the possibility
of complete surgical resection, the indications for cytore-
ductive surgery, and the associated outcomes, which in turn
may influence their decisions to pursue only nonsurgical
treatments.””>° The current study could identify some
socioeconomic and treatment facility characteristics that
were associated with radical surgical treatment, including
academic/research program and private insurance.
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Considering the rarity of peritoneal mesothelioma, the
complexity of the required evaluation and treatments, and
in particular the potential strong impact of radical surgical
treatment, which appears to be more available in academic
cancer programs, strong consideration should be given to
the formation of a national network of designated peri-
toneal mesothelioma treatment centers able to deliver the
full spectrum of potential treatments, including radical
surgical resection through cytoreductive surgery. This
would have the potential to improve access to optimal care
for all patients with this rare disease and would facilitate
further research. While the NCDB dataset did not allow us
to directly evaluate how outcomes of known expert centers
in the USA differ from the overall results, we observed that
patients who were treated at facilities with the greatest
distance from their place of residence had improved out-
comes, which potentially captures those patients treated at
referral centers.

There are limitations to this study, deriving from the fact
that data available through large national databases may
have inaccuracies in data collection or classification that
cannot be corrected by examining the original patient files.
However, the NCDB is likely less prone to these types of
errors due to the fact that its primary purpose is not billing
or other administrative use, but tracking and quality control
of cancer outcomes specifically, and it is based on indi-
vidual hospitals’ cancer registry information.

Another important limitation in interpreting the results is
the fact that peritoneal mesothelioma does not have an
accepted staging system and therefore stage of disease
could not be incorporated into the analysis. There is no
doubt that extent of the disease as well as other patient and
clinical factors that we were able to study, such as age, sex,
and histological subtype, play an important and indepen-
dent role in determining the prognosis and survival of
patients with mesothelioma, as confirmed in our multi-
variable analysis. These factors also influence the decision
to perform surgery, so that the large survival difference
seen between patients who are treated surgically and those
who are not in part reflects the inherent difference in
prognosis among those two groups of patients. The influ-
ence of stage or extent of disease may be somewhat
diminished in peritoneal mesothelioma compared with
pleural mesothelioma, in which mediastinal invasion, chest
wall invasion, and lymph node involvement can be seen
and incorporated into staging. In contrast, peritoneal
mesothelioma rarely shows retroperitoneal invasion or
lymph node extension, and some authors have proposed a
staging system that relies in significant part on the
intraperitoneal burden of disease.®’

The results of this study show that, for those patients
who are good candidates for and are selected to receive
radical surgery, this is associated with very significant

long-term survival, especially when combined with
chemotherapy. This means that every patient diagnosed
with peritoneal mesothelioma should be evaluated for the
possibility of receiving radical surgery. Indeed, the deci-
sion of whether or not a patient is an appropriate candidate
for radical surgery is likely one of the most important
therapeutic decisions when evaluating a patient with newly
diagnosed peritoneal mesothelioma and should be done in
centers with appropriate experience with surgical treat-
ments of diffuse peritoneal disease. Considering the rarity
of DMPM and the difficulties in conducting prospective
randomized trials comparing operative and nonoperative
treatments, it is unlikely that we will ever have a higher
level of evidence supporting surgery versus nonsurgical
treatments than a large cohort study such as this one.

This study is the largest to date to report the prevalence
of surgical therapy for management of DMPM and the
associated outcomes. The results demonstrate that the
majority of patients with DMPM are not treated surgically.
For those patients who are able to have radical surgery,
survival is significantly improved and much better than
what is generally discussed as the expected survival after a
diagnosis of peritoneal mesothelioma. On the other hand, if
patients are not offered or are not candidates for surgery,
the outcomes remain very poor and similar to historic
results, with median survival of 11 months in our study.
The results of this study suggest that every newly diag-
nosed patient with peritoneal mesothelioma should be
evaluated by a multidisciplinary team that includes a sur-
geon with expertise in peritoneal malignancies, as surgical
resection appears to be the intervention with the greatest
potential to positively impact survival in appropriately
selected patients.
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