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Cultural Linguistic Competency (CLC) & Implicit Bias (IB)

STATE LAW:
The California legislature has passed Assembly Bill (AB) 1195, which states that as of July 1, 2006, all Category 1 CME activities that
relate to patient care must include a cultural diversity/linguistics component. It has also passed AB 241, which states that as of
January 1, 2022, all continuing education courses for a physician and surgeon must contain curriculum that includes specified
instruction in the understanding of implicit bias in medical treatment.

The cultural and linguistic competency (CLC) and implicit bias (IB) definitions reiterate how patients’ diverse backgrounds may 
impact their access to care.

EXEMPTION:
Business and Professions Code 2190.1 exempts activities which are dedicated solely to research or other issues that do not contain a 
direct patient care component. 

This presentation is dedicated solely to research or other issues that do not contain a direct patient care component. 

https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=200520060AB1195
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201920200AB241
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Malignant mesothelioma is an aggressive cancer with poor prognosis

▪ 3,000 new cases in US each year

▪ Majority of patients not candidates for surgery

▪ Staging and radiologic assessment difficult

▪ Pemetrexed plus cisplatin FDA approved, 2004

▪ Nivolumab plus Ipilimumab FDA approved, 2020

Median overall survival ~18 months

Kindler H,…Hassan R, J Clin Oncol., 2018
Rusch VW et. al., J Thorac Oncol., 2016
Vogelzang NJ et. al., J Clin Oncol., 2003
Baas P et. al., Lancet, 2021
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Mesothelioma arises at sites that are lined by mesothelial cells

Peritoneal Pericardial Tunica vaginalisPleural
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Malignant mesothelioma - causes

▪ Asbestos is the primary cause of 
mesothelioma

▪ Patients with Hodgkin’s disease and 
NHL that have received XRT have an 
increased risk of developing 
mesothelioma

▪ Mesothelioma risk also increased in 
patients with germline mutations in 
the BAP1 gene
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Patients and their family members with germline BAP1 mutations 
are at increased risk for mesothelioma and other cancers

Hassan R et. al. PNAS, 2019
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Phase III Study of Pemetrexed plus Cisplatin in MPM

12.1 months

Hazard ratio = 0.77

P = .020 (log-rank)

9.3 months
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pemetrexed + cisplatin (n = 226)

cisplatin (n = 222)

Vogelzang NJ et al. J Clin Oncol 2003 
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Frequently mutated genes in MPM

BAP1, CDKN2A, 
CDKN2B, CFAP45, 

DDX3X, DDX51, 
LATS1, LATS2, MTAP,
NF2, RYR2, SETD2, 
TP53, TRAF7, ULK2 

Oncogenes

Tumor Suppressors

Under Investigation

SETDB1, 
SETD5, SF3B1

bold = mutation frequency >5%

Illei Clin Cancer Res. 2003; Bueno R. et al. Nat 
Genet 2016; Hmeljak J. et al. Cancer Discov 2018.
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Targets for Current and Future Approaches

Janes SM et al N Engl J Med 2021
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Luciano M,…Hassan, R. JTO, 2018

Selected examples of different strategies currently in clinical 
trials for therapy of malignant mesothelioma
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Anti-angiogenic agents for 
treatment of mesothelioma
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Anti-angiogenic therapies

▪ Limited activity of cediranib, sorafenib and sunitinib

▪ The following two agents show some activity when combined 
with chemotherapy 

• Bevacizumab, an anti-VEGF antibody 

• Nintedanib, a multi-kinase inhibitor that targets VEGF 
receptors 1, 2, 3; PDGFR, FGF receptors
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Zalcman G et al. ASCO 2015

IFCT-GFPC-0701 trial: MAPS
IFCT-sponsored, open-label, multi-center randomized phase II-III trial
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Increased overall survival in patients receiving 
bevacizumab plus pemetrexed and cisplatin

Zalcman G et al. Lancet 2015
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Immune checkpoint blockade in 
mesothelioma
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Abril-Rodriguez G, Ribas A. Cancer Cell, 2017

Immune-Checkpoints

Clinical trials of immune checkpoints in mesothelioma

▪ Anti-CTLA-4 antibodies: Tremelimumab, Ipilimumab

▪ Anti-PDL1 antibodies: Avelumab, Durvalumab

▪ Anti-PD-1 antibodies: Pembrolizumab, Nivolumab
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Pleural mesothelioma tumor immune microenvironment
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Checkpoint 
Inhibitor (Target)

Clinical Trials Objective Response Rate 
(No. of Responders/ 
Total No. Enrolled)

References

Pembrolizumab 
(Anti-PD-1)

KEYNOTE-028: Ph 1b, 10 mg/kg every 2 wk up to 
2 y

PR: 20% (5/25) Alley et al., 2017, Lancet Oncol

Ph 2, 200 mg every 21 d PR: 19% (12/65) Desai et al., 2018, J of Clin Oncol

Nivolumab (Anti-
PD-1)

Ph 2, 3mg/kg every 2 wk PR: 24% (8/34) Quispel-Janssen et al., 2018, J Thorac
Oncol

MERIT: Ph 2, 240 mg every 2 wk ORR: 29% (10/34) Okada et al., 2019, Clin Cancer Res

Avelumab 
(Anti-PD-L1)

JAVELIN: Ph 1b, 10 mg/kg every 2 wks 1CR, 4PR: 9% (5/53) Hassan et al., 2019, JAMA Oncol 

Tremelimumab
(Anti-CTLA-4)

Ph 2, 15 mg/kg every 90 d PR: 7% (2/29) Calabro et al., 2013, Lancet Oncol

Ph 2, 10 mg/kg every 4 wk for 6 doses then 
every 12 wk

PR: 3% (1/29) Calabro et al., 2015, Lancet Respir 
Med

DETERMINE: Ph 2b, same dose and schedule as 
above, treated (n=382) vs placebo (n=189)

No benefit in OS Maio et al., 2017, Lancet Oncol

Efficacy of immune checkpoints in mesothelioma
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Response rate
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Overall survival
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Overall survival by histology



24Advancing Innovative Therapies for Cancers That Invade the Peritoneum and the Pleura

Adverse events
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Bringing IO to Frontline Treatment
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Pleural Mesothelioma Second-line Options

Janne, Clin Lung Cancer 2003; Stebbing, Lung Cancer 2009; Sherpereel Lancet 2019
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Mesothelin targeted therapies for mesothelioma
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Mesothelin

▪ Cell surface glycoprotein

▪ Expression in normal human tissues 
limited to mesothelial cells lining 
pleura, peritoneum and pericardium

▪ Mesothelin binds MUC16 and may 
play a role in tumor metastases

Chang K, Pastan I., PNAS 1996; Hassan R. et al. Clin 
Cancer Res. 2004; Pastan I, Hassan R., Cancer Res. 
2014; Faust J.R et al. Cancers 2022
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▪ Mesothelioma (epithelial) ~ 100%

▪ Pancreatic Cancer ~ 80%

▪ Ovarian Cancer 67-71%

▪ Lung adenocarcinoma 41-53%

▪ Gastric cancer, synovial sarcomas, TNBC, biliary cancers, thymic

Mesothelin is highly expressed in many solid tumors

Mesothelioma Ovarian Cancer               Pancreatic Cancer         Lung Cancer

Hassan et al. Clin. Cancer Res., 2004 Ordonez NG. Am J Surg Pathol, 2003
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Hassan R et. al. Journal of Clinical Oncology, 2016; Hassan R et. al. Cancer, 
2020; Hassan R et. al. Journal of Clinical Oncology, 2020; Hassan R et. al. Clin 
Cancer  Res., 2019; Jiang Q…Hassan R. Science Transl. Medicine, 2020

Mesothelin targeted therapies currently in clinical trials
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Summary

▪ Prognoses for patients diagnosed with mesothelioma remains poor

▪ Targeted approaches that take advantage of the mutational profile in 
mesothelioma have not come to fruition

▪ Frontline IO therapy with ipilimumab plus nivolumab increased overall survival in 
particular for patients with sarcomatoid mesothelioma

▪ There is a need for more biomarker-driven trials in mesothelioma


