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Mesothelioma: What’s New? 

 

Introduction 

Second revision of the scientific literature on malignant pleural mesothelioma (MPM).  

What new discoveries, studies and research protocols have been developed during the last few months?   

How is research progressing on mesothelioma, a subject close to our hearts?  

 

PubMed, the free access database containing articles, references, abstracts, revisions, etc., about science 

and medicine, serves as the definitive starting point for this new revision.  

We therefore consulted all the scientific literature published between January 1 and June 30, 2013.  

Under the general topic of “Mesothelioma”, we found the following for this period: 

- 345 total publications 

- By filtering the search to studies conducted in humans only, we narrowed it down to 75 studies  

during the last 6 months (not bad for a disease considered “rare” by some!)   

 

 

Our revision does not claim to be a scientific review, but it offers patients, their families and general 

practitioners a concise idea of the latest scientific research on mesothelioma. This is not a critical analysis 

of individual articles, rather it is a recent snapshot of the most well-known scientific bibliography in the 

world. People who would like more detailed information can delve further into the topics by reviewing 

the references provided at the end of this short revision.   

 

Diagnosis 

Various research groups are looking for new biomarkers that can be used to diagnose MPM.  

For example, claudin-4 is a protein involved in cellular junctions and is considered a useful 

immunohistochemical biomarker to distinguish between epithelioid mesothelioma and carcinoma 

metastases
i
. 
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Another biomarker being studied is BAP1, which is a deubiquitylase involved in the cellular cycle, 

gluconeogenesis, response to DNA damage, cellular differentiation and cell death. Researchers have 

discovered that a germline mutation of BAP1 may be associated with a “syndrome” that causes 

melanoma in young people and may lead to the development of mesothelioma, uveal and cutaneous 

melanoma, and perhaps other neoplasms in older people
ii.
 Other noteworthy mesothelioma

iii
 biomarkers 

currently under investigation include fibulin 
iv v vi

, PTEN
vii

, GLUT, MCT-1 and MCT-4 
viii

, IMP3
ix
. 

New technologies and methods are currently being defined for earlier and better identification of this 

diseasex, others could be developed in addition to those already existing to provide further informationxi. 

Mesothelioma must be differentiated from other benign diseases such as fibrous pleuritis. Several 

researchers are focusing on this topic and have evaluated a biomarker that could distinguish between 

these two diseases
xii

.  

The distinction between mesothelioma and lung cancer is also important, especially because it leads to 

different treatment approaches; this topic is also being studied
xiii

. 

In addition to biomarkers, we must not forget the importance of differential diagnosis
xiv

 and an accurate 

case history to determine the possibility of environmental exposure
xv

 
xvi

 
xvii

 
xviii

 
xix

 so we can arrive at the 

most accurate and early diagnosis possible.  

 

Therapy 

Notwithstanding the increased survival rate obtained through multimodal therapy based on a 

combination of surgery and chemotherapy, we need new treatments to further improve the results.  

With this in mind, new therapeutic approaches are appearing on the horizon for the treatment of MPM.  

Several researchers have investigated the administration chemotherapy or other agents directly into the 

thoracic or pleural cavity
xx

 
xxi

 
xxii

. Effective results have not yet been obtained, however. 

There have been a few case reports of spontaneous remission after intratumoral lymphocytic infiltration, 

which have increased the median survival rate.  

Based on these reports, several researchers are investigating the results further. For example, studies on 

immunotherapeutic approaches for MPM are underway with the aim of obtaining better results than 

those offered by standard therapy
xxiii

. 

Various studies have shown that patients who develop post-operative empyema after pulmonary 

resection have an improved survival rate.  
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Based on this data, we can hypothesize about the importance of the immune system against the tumor 

and the need to find drugs that can increase the immune response against cancer
xxiv

 
xxv

 
xxvi

.  

Various studies have investigated the intrapleural injection of Calmette-Guerin bacillus as an adjuvant to 

surgery, but significant clinical benefits have not yet been obtained
xxvii

.  

Various studies have investigated the systemic administration of immunotherapy such as interleukin and 

interferon gamma. However, the results thus far have been no more effective than current therapy and it 

is important to evaluate the side effects to determine the risk versus the benefit of these treatments
xxviii

 

xxix.  

Several researchers have analyzed the possibility of administering immunostimulant cytokines into the 

intrapleural cavity to treat MPM. Their research has shown a significant tumoral response using both IL2 

and IFN gamma. The treatment seems more effective in patients with early stage MPM and these results 

could be truly promising
xxx

 
xxxi

 
xxxii

 
xxxiii

 
xxxiv

. 

The search for an adequate, effective treatment for MPM continues and new methods for novel, more 

effective and less toxic approaches are under investigation. 

Gene therapy and new, emerging technologies in particular are examining the use of “transfer” genes to 

potentially transport cancer drugs. Gene vectors have been researched in clinical and preclinical studies 

and are characterized by complex liposomes/DNA or modified viruses, including herpes, vaccinia and 

adenoviruses
xxxv

 
xxxvi

. 

The results from these studies have been mixed and need further research, but they are promising and 

offer much hope for the future.  

Several researchers
xxxvii

 have documented a dose-dependent response to intrapleural administration. The 

case of two “long surviving” patients whose disease stabilized after 6 months was reported a few years 

later
xxxviii

. Also reported
xxxix

 were complete responses to the treatment, partial responses and stable 

disease evaluations after therapy
xl
 
xli

 
xlii

 
xliii

.  

There has been much discussion about “suicide gene therapy” and “cytokine gene therapy”. 

“Suicide gene therapy” is a treatment characterized by the transduction of tumor cells with a gene 

codifying for an enzyme that induces sensitivity to the chemotherapy drugs normally used. In other 

words, a prodrug is transformed into a toxic metabolite by introducing an enzyme into the malignant 

cells, resulting in the death or suicide of the tumor cellsxliv xlv xlvi xlvii xlviii xlix l.  

The rationale behind “cytokine gene therapy” is the fact that activated tumor cells cause the release of 

many immunostimulatory cytokines, which in turn leads to an immune response against cancerli lii liii liv. 
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Local administration of these cytokines could certainly avoid the side effects that have been documented 

with systemic administration
lv
 
lvi

 
lvii

 
lviii

 
lix

. 

All these new treatments have led to improved patient survival and quality of life than in the past. New 

studies will certainly help offer patients new hope for the future.  

 

Conclusions 

This is the latest news on the scientific research being conducted to find new treatments for MPM. We 

must emphasize that these clinical studies need further investigation and more data before they can be 

translated into clinical practice.  

Nonetheless, guidelines for the diagnosis and treatment of this disease are being used on a daily basis. 

Continual congresses and conferences allow physicians to remain up-to-date and exchange information 

about new scientific achievements. For example, recommendations on total MPM patient care were 

published following the “Second Italian consensus conference on malignant pleural mesothelioma”
lx
.  

We therefore propose that MPM patients consult clinical centers dedicated to this disease in order to 

receive care that is personalized and focused on the patient rather than just the disease, in the 

knowledge that there is an answer to the question posed at the beginning of this article: are scholars, 

scientists and researchers making progress in their work? Are they focusing on a subject that is close to 

our hearts? Are they studying mesothelioma?   

 

The answer is yes. 



Fondazione Buzzi Unicem 
Bibliographic review of the scientific literature: Mesothelioma: What's New? 

July 2013 

 

References 

 

                                                           

i  Value of claudin-4 immunostaining in the diagnosis of mesothelioma. Ordóñez NG. Am J Clin Pathol. 2013 

May;139(5):611-9. doi: 10.1309/AJCP0B3YJBXWXJII. 

 

 

ii  BAP1 and cancer. Carbone M, Yang H, Pass HI, Krausz T, Testa JR, Gaudino G. Nat Rev Cancer. 2013 Mar;13(3):153-9. 

 

 

iii  Eur Respir J. 2013 Jan;41(1):18-24. doi: 10.1183/09031936.00148211. Epub 2012 Jul 12. A prospective trial evaluating 

the role of mesothelin in undiagnosed pleural effusions. Hooper CE, Morley AJ, Virgo P, Harvey JE, Kahan B, Maskell NA. 

 

 

iv  Select item 2330174433. Fibulin-3 as a biomarker for pleural mesothelioma. Hollevoet K, Sharon E. N Engl J Med. 2013 

Jan 10;368(2):189. doi: 10.1056/NEJMc1213514#SA1. No abstract available.  

 

 

v  Fibulin-3 as a biomarker for pleural mesothelioma. Lamote K, Baas P, van Meerbeeck JP. N Engl J Med. 2013 Jan 

10;368(2):189-90. doi: 10.1056/NEJMc1213514#SA2. No abstract available.  

 

 

vi  Fibulin-3 as a biomarker for pleural mesothelioma. Pass HI, Goparaju C.N Engl J Med. 2013 Jan 10;368(2):190. doi: 

10.1056/NEJMc1213514. No abstract available.  

 

 

vii  Tumour Biol. 2013 Apr;34(2):847-51. doi: 10.1007/s13277-012-0615-9. Epub 2012 Dec 15. PTEN protein expression in 

malignant pleural mesothelioma. Agarwal V, Campbell A, Beaumont KL, Cawkwell L, Lind MJ. 

 

 

viii  Virchows Arch. 2013 Jan;462(1):83-93. doi: 10.1007/s00428-012-1344-6. Epub 2012 Nov 28. Expression and role of 

GLUT-1, MCT-1, and MCT-4 in malignant pleural mesothelioma. Mogi A, Koga K, Aoki M, Hamasaki M, Uesugi N, Iwasaki A, 

Shirakusa T, Tamura K, Nabeshima K. 

 

 

ix  IMP3 and GLUT-1 immunohistochemistry for distinguishing benign from malignant mesothelial proliferations. 



Fondazione Buzzi Unicem 
Bibliographic review of the scientific literature: Mesothelioma: What's New? 

July 2013 

 

                                                                                                                                                                                           
 Lee AF, Gown AM, Churg A. Am J Surg Pathol. 2013 Mar;37(3):421-6. doi: 10.1097/PAS.0b013e31826ab1c0. 

 

 

x  Morphologic and immunocytochemical performances of effusion cell blocks prepared using 3 different methods. Jing 

X, Li QK, Bedrossian U, Michael CW. Am J Clin Pathol. 2013 Feb;139(2):177-82. doi: 10.1309/AJCP83ADULCXMAIX. 

 

 

xi   Evaluation of soluble mesothelin-related peptide as a diagnostic marker of malignant pleural mesothelioma effusions: 

its contribution to cytology. Canessa PA, Franceschini MC, Ferro P, Battolla E, Dessanti P, Manta C, Sivori M, Pezzi R, Fontana V, 

Fedeli F, Pistillo MP, Roncella S. Cancer Invest. 2013 Jan;31(1):43-50. doi: 10.3109/07357907.2012.749265. Epub 2012 Dec 18. 

 

 

xii  Diagnostic usefulness of p16/CDKN2A FISH in distinguishing between sarcomatoid mesothelioma and fibrous pleuritis. 

Wu D, Hiroshima K, Matsumoto S, Nabeshima K, Yusa T, Ozaki D, Fujino M, Yamakawa H, Nakatani Y, Tada Y, Shimada H, Tagawa 

M. Am J Clin Pathol. 2013 Jan;139(1):39-46. doi: 10.1309/AJCPT94JVWIHBKRD. 

 

 

xiii  J Clin Pathol. 2013 Mar;66(3):256-9. doi: 10.1136/jclinpath-2012-201020. Epub 2012 Oct 19. 

 

 

xiv  Extrapulmonary small cell carcinoma mimicking malignant pleural mesothelioma. Noguchi K, Fujimoto N, Asano M, 

Fuchimoto Y, Ono K, Ozaki S, Hotta K, Kato K, Toda H, Taguchi K, Kishimoto T. J Clin Pathol. 2013 May;66(5):450-1. doi: 

10.1136/jclinpath-2012-201401. Epub 2013 Feb 15. No abstract available.  

 

 

xv  Int J Cancer. 2013 Mar 15;132(6):1423-8. doi: 10.1002/ijc.27758. Epub 2012 Aug 16. Familial aggregation of malignant 

mesothelioma in former workers and residents of Wittenoom, Western Australia. de Klerk N, Alfonso H, Olsen N, Reid A, Sleith J, 

Palmer L, Berry G, Musk AB. 

 

 

xvi  Autopsy findings and pleural plaques in the Malignant Mesothelioma (MM) Regional Register of Friuli-Venezia-Giulia. 

De Zotti R, Barbati G, Negro C. Med Lav. 2013 Jan-Feb;104(1):55-66. Italian.  

 

 

xvii  Analyses of radiation and mesothelioma in the US Transuranium and Uranium Registries. Gibb H, Fulcher K, Nagarajan 

S, McCord S, Fallahian NA, Hoffman HJ, Haver C, Tolmachev S. Am J Public Health. 2013 Apr;103(4):710-6. doi: 

10.2105/AJPH.2012.300928. Epub 2013 Feb 14. 

 

 



Fondazione Buzzi Unicem 
Bibliographic review of the scientific literature: Mesothelioma: What's New? 

July 2013 

 

                                                                                                                                                                                           

xviii  Researchers explore possible link between mesothelioma and dust emissions in southern Nevada. O'Hanlon LH. J Natl 

Cancer Inst. 2013 Mar 6;105(5):312-4. doi: 10.1093/jnci/djt033. Epub 2013 Feb 12. No abstract available.  

 

 

xix  High risk of malignant mesothelioma and pleural plaques in subjects born close to ophiolites. Bayram M, Dongel I, 

Bakan ND, Yalçin H, Cevit R, Dumortier P, Nemery B. Chest. 2013 Jan;143(1):164-71. Erratum in: Chest. 2013 Mar;143(3):880.  

 

 

xx  Monneuse O, Beaujard AC, Guibert B, et al. Longterm results of intrathoracic chemohyperthermia (ITCH) for the 

treatment of pleural malignancies. BrJ Cancer 2003;88:1839. 

 

 

xxi  IkeO,ShimuzuV,Hitomi S,et al. Treatment ofmalignant pleural effusions with doxorubicin hydrochloridecontaining ply 

(L-lactic acid) microspheres. Chest 1991;99:911. 

 

 

xxii  van Ruth S, Baas P, Haas RL, et al. Cytoreductive surgery combined with intraoperative hyperthermic intrathoracic 

chemotherapy for stage I malignant pleural mesothelioma. Ann Surg Oncol 2003;10: 176. 

 

 

xxiii  Antman KH. Natural history and epidemiology of malignant mesothelioma. Chest 1993;103:373S. 

 

 

xxiv  Lawaetz O, Halkier E. The relationship between postoperative empyema and long-term survival after 

pneumonectomy. Results of surgical treatment of bronchogenic carcinoma. Scand J Thorac Cardiovasc Surg 1980;14(1):113–7. 

 

 

xxv  Minasian H, Lewis CT, Evans SJ. Influence of postoperative empyema on survival after pulmonary resection for 

bronchogenic carcinoma. Br Med J 1978;2(6148):1329–31. 

 

 

xxvi  Bone G. Postoperative empyema and survival in lung cancer. Br Med J 1973;2(5859):178. 

 

 

xxvii  Bakker W, Nijhuis-Heddes JM, van der Velde EA. Post-operative intrapleural BCG in lung cancer: a 5-year follow-up 

report. Cancer Immunol Immunother 1986;22(2):155–9. 

 

 



Fondazione Buzzi Unicem 
Bibliographic review of the scientific literature: Mesothelioma: What's New? 

July 2013 

 

                                                                                                                                                                                           

xxviii  Robinson BW, Manning LS, Bowman RV, et al. The scientific basis for the immunotherapy of human malignant 

mesothelioma. Eur Respir Rev 1993;3:195. 

 

 

xxix  Astoul P, Picat-Joossen D, Viallat JR, et al. Intrapleural administration of interleukin-2 for the treatment of patients with 

malignant pleural mesothelioma: a phase II study. Cancer 1998;83:2099 

 

 

xxx  Davidson JA, Musk AW, Wood BR, et al. Intralesional cytokine therapy in cancer: a pilot study of GM-CSF infusion in 

mesothelioma. J Immunother 1998;21(5): 389–98 

 

 

xxxi  Boutin C, Nussbaum E, Monnet I, et al. Intrapleural treatment with recombinant gamma-interferon in early stage 

malignant mesothelioma. Cancer 1994; 74:2460. 

 

 

xxxii  Boutin C, Viallat JR, Van Zandwijk N, et al. Activity of intrapleural recombinant gamma-interferon in malignant 

mesothelioma. Cancer 1991;67:2033. 

 

 

xxxiii  Goey SH, Eggermont AM, Punt CJ, et al. Intrapleural administration of interleukin 2 in pleural mesothelioma: a phase I-

II study. Br J Cancer 1995;72:1283. 

 

 

xxxiv  Nowak AK, Lake RA, Kindler HL, et al. New approaches for mesothelioma: biologics, vaccines, gene therapy, and other 

novel agents. Semin Oncol 2002;29:82. 

 

 

xxxv  Robinson BW, Mukherjee SA, Davidson A, et al. Cytokine gene therapy or infusion as treatment for solid human 

cancer. J Immunother 1998;21:211 

 

 

xxxvi  Vachani A, Moon E, Wakeam E, et al. Gene therapy for mesothelioma and lung cancer. Am J Respir Cell Mol Biol 

2010;42(4):385–93.. 

 

 

xxxvii  Sterman D, Treat J, Litzky LA, et al. Adenovirusmediated herpes simplex virus thymidine kinase/ ganciclovir gene 

therapy in patients with localized malignancy: results of a phase I clinical trial in malignant mesothelioma. Hum Gene Ther 

1998;9:1083. 



Fondazione Buzzi Unicem 
Bibliographic review of the scientific literature: Mesothelioma: What's New? 

July 2013 

 

                                                                                                                                                                                           

 

 

xxxviii  Sterman DH, Molnar-Kimber K, Iyengar T, et al. A pilot study of systemic corticosteroid administration in conjunction 

with intrapleural adenoviral vector administration in patients with malignant pleural mesothelioma. Cancer Gene Ther 

2000;7:1511. 

 

 

xxxix  Sterman DH, Recio A, Carroll RG, et al. A phase I clinical trial of single-dose intrapleural IFN-beta gene transfer for 

malignant pleural mesothelioma and metastatic pleural effusions: high rate of antitumor immune responses. Clin Cancer Res 

2007; 13:4456–66. 

 

 

xl  Sterman DH, Recio A, Haas AR, et al. A phase I trial of repeated intrapleural adenoviral-mediated interferon- beta gene 

transfer for mesothelioma and metastatic pleural effusions. Mol Ther 2010;18(4): 852–60. 

 

 

xli  Sterman DH, Haas AR, Moon E, et al. A trial of intrapleural adenoviral-mediated interferon-alpha2b gene transfer for 

malignant pleural mesothelioma. Am J Respir Crit Care Med 2011;184:1395–9. 

 

 

xlii  Dong M, Li X, Hong LJ, et al. Advanced malignant pleural or peritoneal effusion in patients treated with recombinant 

adenovirus p53 injection plus cisplatin. J Int Med Res 2008;36:1273–8. 

 

 

xliii  Schwarzenberger P, Byrne P, Gaumer R, et al. Treatment of mesothelioma with gene-modified PA1STK cells and 

ganciclovir: a phase I study. Cancer Gene Ther 2011;18(12):906–12. 

 

 

xliv  Hwang HC, Smythe WR, Elshami AA, et al. Gene therapy using adenovirus carrying the herpes simplex-thymidine 

kinase gene to treat in vivo models of human malignant mesothelioma and lung cancer. Am J Respir Cell Mol Biol 1995;13:7. 

 

 

xlv  Smythe WR, Hwang HC, Amin KM, et al. Successful treatment of experimental human mesothelioma using adenovirus 

transfer of the herpes simplexthymidine kinase gene. Ann Surg 1995;222:78. 

 

 

xlvi  Sterman D, Treat J, Litzky LA, et al. Adenovirusmediated herpes simplex virus thymidine kinase/ ganciclovir gene 

therapy in patients with localized malignancy: results of a phase I clinical trial in malignant mesothelioma. Hum Gene Ther 

1998;9:1083. 



Fondazione Buzzi Unicem 
Bibliographic review of the scientific literature: Mesothelioma: What's New? 

July 2013 

 

                                                                                                                                                                                           

 

 

xlvii  Sterman DH, Molnar-Kimber K, Iyengar T, et al. A pilot study of systemic corticosteroid administration in conjunction 

with intrapleural adenoviral vector administration in patients with malignant pleural mesothelioma. Cancer Gene Ther 

2000;7:1511. 

 

 

xlviii  Sterman DH, Recio A, Vachani A, et al. Long-term follow-up of patients with malignant pleural mesothelioma receiving 

high-dose adenovirus herpes simplex thymidine kinase/ganciclovir suicide gene therapy. Clin Cancer Res 2005;11(20):7444–53. 

 

 

xlix  Schwarzenberger P, Lei DH, Freeman SM, et al. Antitumor activity with the HSV-tk-gene-modified cell line PA-1-STK in 

malignant mesothelioma. Am J Respir Cell Mol Biol 1998;19:333. 

 

 

l  Schwarzenberger P, Byrne P, Gaumer R, et al. Treatment of mesothelioma with gene-modified PA1STK cells and 

ganciclovir: a phase I study. Cancer Gene Ther 2011;18(12):906–12. 

 

 

li  Sterman DH, Recio A, Haas AR, et al. A phase I trial of repeated intrapleural adenoviral-mediated interferon- beta gene 

transfer for mesothelioma and metastatic pleural effusions. Mol Ther 2010;18(4): 852–60. 

 

 

lii  Sterman DH, Recio A, Carroll RG, et al. A phase I clinical trial of single-dose intrapleural IFN-beta gene transfer for 

malignant pleural mesothelioma and metastatic pleural effusions: high rate of antitumor immune responses. Clin Cancer Res 

2007; 13:4456–66. 

 

 

liii  Sterman DH, Haas AR, Moon E, et al. A trial of intrapleural adenoviral-mediated interferon-alpha2b gene transfer for 

malignant pleural mesothelioma. Am J Respir Crit Care Med 2011;184:1395–9. 

 

 

liv  Zhao Y, Moon E, Carpenito C, et al. Multiple injections of electroporated autologous T cells expressing a chimeric 

antigen receptor mediated regression of human disseminated tumor. Cancer Res 2010; 70(22):9053–61. 

 

 

lv  Vachani A, Moon E, Wakeam E, et al. Gene therapy for mesothelioma and lung cancer. Am J Respir Cell Mol Biol 

2010;42(4):385–93. 

 



Fondazione Buzzi Unicem 
Bibliographic review of the scientific literature: Mesothelioma: What's New? 

July 2013 

 

                                                                                                                                                                                           

 

lvi  Robinson BW, Mukherjee SA, Davidson A, et al. Cytokine gene therapy or infusion as treatment for solid human 

cancer. J Immunother 1998;21:211. 

 

 

lvii  Mukherjee S, Haenel T, Himbeck R, et al. Replication- restricted vaccinia as a cytokine gene therapy vector in cancer: 

persistent transgene expression despite antibody generation. Cancer Gene Ther 2000;7:663. 

 

 

lviii  Odaka M, Sterman D, Wiewrodt R, et al. Eradication of intraperitoneal and distant tumor by adenovirusmediated 

interferon-beta gene therapy due to induction of systemic immunity. Cancer Res 2001; 61:6201–12. 

 

 

lix  Vachani A, Sterman DH, Albelda SM. Cytokine gene therapy for malignant pleural mesothelioma. J Thorac Oncol 

2007;2(4):265–7. 

 

 

lx    Second Italian consensus conference on malignant pleural mesothelioma: state of the art and recommendations. 

 Pinto C, Novello S, Torri V, Ardizzoni A, Betta PG, Bertazzi PA, Casalini GA, Fava C, Fubini B, Magnani C, Mirabelli D, Papotti M, 

Ricardi U, Rocco G, Pastorino U, Tassi G, Trodella L, Zompatori M, Scagliotti G. Cancer Treat Rev. 2013 Jun;39(4):328-39. doi: 

10.1016/j.ctrv.2012.11.004. Epub 2012 Dec 12. Review. 

 

 


