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Abstract

Abstract

Background:

Malignant Pleural Mesothelioma (MPM) is a lethal cancer with limited
therapeutic options. Patients with MPM have a poor prognosis, with estimated
median survival 1 year and cure is rare. BRCA associated protein 1 (BAP1) has
the highest prevalence of protein-altering mutations identified in MPM.

Aim of the study:

Assessment of the frequency and pattern of BAP1 gene mutations in Egyptian
patients with Advanced Sporadic MPM in relation to response to treatment,
disease progression and survival rates in order to identify a novel therapeutic
target for MPM.

Methods:

A prospective, cohort study included 122 patients who were diagnosed and
treated as advanced MPM at National cancer Institute. BAP1 gene mutations
were assessed from circulating tumor cells (CTCs) and tissue blocks by
Polymerase  Chain  Reaction (PCR) and  Sequencing. BAP1
immunohistochemistry was performed using the Dako Envision visualization
system. The relationship between BAP1 gene mutations, Progression Free
Survival (PFS) and Overall Survival (OS) rates was assessed using the Log rank
test. The relationship between BAP1 gene mutations, clinical response and
patient's clinicopathological characteristics was assessed using Chi-Square test.

Results:

Forty seven (38.5%) MPM cases showed one or more mutations in BAP1
gene. The presence of BAP1 mutations associated significantly with BAP1
protein expression (p < 0.001), the incidence of organ metastasis (p = 0.04), PFS
after second line treatment (p = 0.04) and clinical response after second line
treatment (p = 0.01). There was no significant association between BAP1
mutation, PFS after first line treatment (p = 0.3), clinical response after first line
treatment (p =0.3), OS (p = 0.6) and other clinicopathological features of the
patient including age, gender, asbestos exposure, smoking and histology.
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Abstract

Conclusion:

BAP1 gene mutations are relatively common in Egyptian patients with
Advanced Sporadic MPM. BAP1 mutations are associated with disease
progression especially after second line therapy and the incidence of organ
metastasis.

Key words:

Malignant Pleural Mesothelioma, BAP1 mutations, Circulating Tumor Cells,
Immunohistochemistry, Overall Survival, Progression Free Survival, Overall
Clinical Benefit.
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Malignant Pleural Mesothelioma
Definition

Malignant Pleural Mesothelioma (MPM) is an insidious tumor arising from
the mesothelial surfaces of the pleura. About 80% of Malignant Mesothelioma
(MM) cases are pleural in origin (NCCN guidelines, 2017).

Epidemioloqy

Malignant Pleural Mesothelioma (MPM) affects approximately 2,500 persons
in the United States every year. It was peaked around the year 2000 and is now
declining, due to control the asbestos exposure (Price et al., 2005).

The incidence of MPM is increasing in many other places of the world,
especially in Great Britain and Australia. The rate of MPM peaked around 2015
in England, but it declined gradually thereafter. These changes in the rate of
MPM are associated with the understanding of the relationship between
mesothelioma and asbestos exposure. In contrast, MPM incidence are predicted
to increase dramatically in resource-limited countries due to poor regulation of
asbestos mining , the utilization of industrial and household asbestos (Park et
al., 2011).

MPM cases are also increasing in other countries such as Russia, Western
Europe, China, and India (Nishikawa et al., 2008).

In Egypt it was estimated that there will be an increase in the incidence of
MPM from 161 cases in 2013, to 456 cases in 2050 (Ibrahim et al., 2014).

MPM occurs mainly in elder men (median age of 72 years) who have been
exposed to asbestos where it occurs 20—40 years later after asbestos exposure
(Taioli et al., 2015).

In 2011 a high incidence of mesothelioma was reported in Egypt especially in
women (39.2%) and young adults < 40 years (19.1%) (Awad et al., 2011).

The reported median age of MPM patients was 53 years. Residential
exposure to asbestos was reported in 64.7% of cases from Shoubra El
Kheima, 35.6% from El Maasara, 23.6% from ElI Zeytoon whereas 25% of
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cases came from other Cairo areas and only 9.8% came from other
governorates. A-registry data from National cancer Institute (NCI)
showed an increase in the relative frequency of MPM from 0.47% in the year 20
02 to 1.3% in the year 2003 (Awad et al., 2011).

The mortality rates from MPM are increasing with estimated median survival
times ranging from 4 to 12 months. It reached to high levels in the United
Kingdom, Netherlands, Australia, Japan, Argentina and Brazil (Nishikawa et
al., 2008).

According to Ibrahim et al., 2014 the Overall Survival (OS) of MPM

patients in Egypt ranges from 1 to 70 months, and the median survival duration
was 8+2.211months.

Risk and Prognostic factors

The risk of developing Malignant Pleural Mesothelioma (MPM) is age
dependent where it is ten times higher in persons > 60 years than in persons < 40
years (Neumann et al., 2013).

Smoking isn't considered a risk factor for MPM; however smoking together
with asbestos exposure is increased the risk for lung cancer development
(NCCN guidelines, 2017).

Patients with MPM have a poor prognosis, with estimated median survival 1
year. The main prognostic factors in MPM are the age, sex, tumor subtype, and
disease stage. Patients with Epithelioid tumors have a relatively favorable
prognosis, as do women and patients who are less than 75 years (Neumann et
al., 2013).

The World Health Organization (WHO) Classification of Tumors of the
Pleura 2015 showed that the Pleomorphic and Sarcomatoid subtypes are usually
associated with a poor prognosis (Galateau-salle et al., 2015).

Malignant Pleural Mesothelioma (MPM) is an aggressive cancer that occurs
more frequently in men, and is associated with longer survival in women (De
Rienzo et al., 2016).
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Within chemotherapy trials, two Prognostic scoring systems have been
identified by the statistical analysis of large series of patients, The European
Organization for Research and Treatment of Cancer (EORTC) as well as the
Cancer and Leukaemia Group B (CALGB) which have been validated by
Leicester series.

The EORTC series identified two risk groups, the high risk group were
characterized with Eastern Cooperative Oncology Group (ECOG) Performance
Status (PS) more than one, high WBC count, low hemoglobin level, probable/
possible histologic diagnosis of mesothelioma, and having sarcomatous tissue as
the histologic subtype. Age, Gender, Modified Butchart staging didn’t affect
survival significantly (Curran et al., 1998).

The regression tree of CALGB series characterized six prognostic groups of
similar survival characteristics. Patients with pleural disease, LDH more than
500 IU/L, poor PS, platelet count >400,000/ fLL , nonepithelial histology , and
increasing age more than75 years showed poor survival (Herndon et al., 1998
and Edwards et al., 2000).

For Leicester series median survival rates were comparable to the EORTC
and CALGB series. A history of asbestos exposure was also reported in 81% of
cases but wasn't considered as significant poor prognostic factor (Fennell et al.,
2005).

In a revision of the seventh edition of TNM staging of MPM, The eighth
edition has identified any metastasis as stage IV for MPM. The median survival
with stage IV was 9.7 months compared to the median survival for stage 111 B
which was 13.4 months (Rusch et al., 2016).

In addition, infection with Simian Vacuolating Virus 40 (SV40) together with
asbestos exposure could contribute to poor Overall Survival (OS) in MPM
patients (Zekri et al., 2007).

Some investigators showed that the Neutrophil /Lymphocyte (N/L) ratio
represents another prognostic marker in advanced cases of MPM treated with
second line chemotherapy as it is associated with lowering the 6 months
Progression Free Survival (PFS) (El Bastawisy et al., 2014).



