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Introduction 
Malignant pleural mesothelioma (MPM) behaves in an aggressive manner and the current therapeutic 
approaches are generally unable to change the bleak prognosis that characterizes cancer patients with this 
disease. Moreover, it is important to keep in mind that the life expectancy of MPM is defined by known 
prognostic factors such as stage and histologic classification. Nevertheless, there are no validated predictors of 
the treatment response or of long-term outcomes, such as overall survival or survival free of disease 
progression. Many studies have examined ideal biomarkers as a predictive or prognostic approach to MPM. 
These include substances present in both the pleural fluid and in the blood to validate whether a minimally 
invasive analysis of these elements could provide early information about the disease.  
It is well known that one of the most studied markers in pleural effusion is mesothelin, which shows good 
specificity but low sensitivity, especially for non-epithelial MPM. Other biomarkers found in pleural fluid 
include fibulin-3, hyaluronan, microRNAs, and CYFRA-21.1, which have lower diagnostic capabilities compared 
with mesothelin but provide prognostic information and play a potential role as therapeutic targets.  
Serum is the most widely studied matrix for MPM biomarkers. 
To this regard, several serum biomarkers of PM have been studied, of which mesothelin, osteopontin, and 
fibulin-3 are the ones most frequently tested. Soluble mesothelin-related peptide (SMRP) is the only FDA-
approved biomarker in patients with suspected mesothelioma to provide useful information regarding 
diagnosis, prognosis, follow-up, and response to therapy in epithelial MPM. As far as future prospects are 
concerned, panels combining different markers and proteomic technologies look promising in terms of 
improving clinical performance in the diagnosis and monitoring of the disease under specific treatment. In this 
scenario, one might glimpse the dawn of a new era: obtaining important information about the disease and 
the patient with MPM through inexpensive, repeatable, and minimally invasive analyses: the discovery of ideal 
prognostic and predictive biomarkers. 
 
Which biomarkers are available today? 
The search for biomarkers useful for MPM has been of great interest for some time now, with three main 
potential purposes:  
1) Screening in people at risk (both those exposed to asbestos and family members in cases of "genetically 
related" MPM);  
2) Improvement of the diagnostic process in patients with pleural effusion or other abnormalities, such as 
nonspecific pleural thickening;  
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3) Evaluation of the treatment response and prognostic evaluation.  
 
In this context, the detection of soluble or pleural fluid biomarkers of MPM could be useful to cut down on the 
need for invasive procedures in patients with poor performance status.  
The 2018 British Thoracic Society's guidelines for investigating and managing MPM recommend that 
biomarker analysis be taken into consideration only in patients with suspicious cytology who are not 
sufficiently suitable for more invasive diagnostic tests, whereas these biological predictors are not suggested 
for screening or diagnosis of MPM, nor for predicting treatment response or survival [16].  
For the management of MPM, the European Respiratory Society (ERS/European Society of Thoracic Surgery 
(ESTS)/European Association of Cardio-Thoracic Surgery (EACTS)/European Society of Radiotherapy and 
Oncology (ESTRO) 2020) does not suggest routine determination of mesothelin or other biomarkers for 
diagnosis, screening, or prognostic assessment, in the absence of clear scientific evidence as to their usefulness 
[17]. 
Screening methods should be minimally invasive and cost-effective tests capable of identifying MPM in the 
population of asbestos-exposed individuals so as to potentially treat the disease at an early stage.  
Although it would certainly be desirable to have very sensitive and specific tests, high specificity is strongly 
recommended for screening asymptomatic subjects to reduce the number of false positives as well as the 
resulting unnecessary procedures and psychological stress for the subjects involved [18]. High specificity is also 
necessary for tests that concern the differential diagnosis of pleural lesions, most of which are obtained by 
pleural biopsies. The complication rate, morbidity, and costs associated with pleural biopsies depend on the 
procedure used to obtain the specimen, such as medical thoracoscopy, thoracic surgery, and transthoracic 
image-guided biopsy [19]. 
The diagnostic definition of MPM and its distinction from nonmalignant lesions are crucial when making 
management decisions involving the patient and family members.  
Though relatively invasive, medical or surgical thoracoscopy can allow diagnosis and staging and, at the same 
time, offer permanent treatments to counteract the onset of malignant pleural effusion (e.g., indwelling 
placement of a pleural catheter and/or palliative pleurodesis) [20].  
In the past two decades, several studies have investigated the diagnostic and prognostic markers of MPM, but 
as of today, the most reliable predictors of disease outcome are still clinical and pathological parameters. In 
particular, non-epithelial histology, poor performance status, male sex, anemia, thrombocytosis, leukocytosis, 
high LDH, advanced age, and advanced disease are unfavorable prognostic indicators in patients with MPM. 
Many of these parameters are included in the most widely used scoring systems for MPM, namely that of the 
European Organization for Research and Treatment of Cancer (EORTC) and Cancer and Leukemia Group B 
(CALGB). They were introduced more than 20 years ago and are still valid, although many studies have 
attempted to update them, identify additional prognostic biomarkers, and develop models that combine 
clinical and molecular characteristics [21, 22]. 
Candidate biomarkers can be molecules with different traits, such as proteins or their fragments, nucleic acids, 
lipids and metabolites. As a result, methods for their identification vary considerably.  
Proteomics-based approaches, such as those based on mass spectrometry, represent promising tools and have 
been increasingly implemented to identify and quantify biomolecules in a variety of biological samples.  
Nucleic acid evaluation is more complex, as it requires RNA extraction, quantification and purification, with 
samples stored at very low temperatures (-80 °C). The purified RNA is then transcribed in reverse into cDNA, 
which, in turn, is amplified through polymerase chain reaction (PCR).  
Nucleic acid evaluation and, even more so, proteomics are expensive and present problems in terms of 
accessibility in low-income countries. 
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Pleural biomarkers 
 
Many molecules present in pleural fluid have been studied as potential biomarkers of malignancy. 
In particular, pleural fluid biomarkers are potentially promising diagnostic tools for MPM, which in about half 
of cases manifests itself as pleural effusion. However, the diagnostic value of the most studied biomarkers for 
MPM in pleural effusion is still largely to be defined [17].  
In this regard, the greatest attention of the scientific community has been focused on mesothelin and 
mesothelin-related soluble peptides (SMRPs), fibulin-3, osteopontin, and cell-free microRNAs. 
In a recent meta-analysis on PM markers, 36% of the included studies searched for them in pleural effusions. 
Proteins were the most studied biomarkers (89%), while DNA and miRNAs were studied in only 5.5% of the 
studies [25]. 
 
MESOTHELIN 
 
Mesothelin is a protein usually found in the mesothelial cells of the pleura, peritoneum, and pericardium. It 
appears to play a role in cell adhesion but is probably a nonessential component in normal cells.  
Mesothelin is overexpressed in some malignancies, such as MPM, but also in adenocarcinomas of the 
pancreas, ovary, and lung [47]. Therefore, this protein may be considered an interesting biomarker for the 
diagnosis of MPM, for screening people exposed to asbestos, for monitoring disease progression, and as a 
potential target for cancer therapy [48].  
Several pioneering studies on mesothelin found that individuals with the epithelial subtype had mesothelin 
expression, whereas those with the sarcomatous subtype were all negative for this biomarker; moreover, in 
patients with biphasic MPM, only the epithelial component showed positivity for mesothelin [50] [51] [52]. 
Consequently, positive immunostaining for mesothelin suggests epithelial MPM, although it is not absolutely 
specific. 
The meta-analyses by Gao et al. [26] and Cui et al. [27] evaluated the diagnostic accuracy of SRMPs on pleural 
fluid for the diagnosis of MPM. They analyzed SMRP concentrations in 13 and 11 studies, respectively, and all 
reported higher levels of mesothelin in MPM patients compared with controls. Overall, the authors concluded 
that MPM can be suspected when SMRPs in pleural effusion are above 8 nmol/L, while values above 20 nmol/L 
are strongly suggestive.  
A more recent meta-analysis by Schillebeeckx et al. [25] included 19 studies that evaluated the diagnostic 
efficacy of mesothelin in pleural effusion. Cut-off values ranged from 6 nM (where sensitivity and specificity 
were 72% and 46%, respectively) to 6 nM. 
 
FIBULIN-3 
 
Fibulin-3 is a glycoprotein encoded by the fibulin-like extracellular matrix protein 1 gene containing the 
epidermal growth factor. It plays a role in cell proliferation and migration [53, 54].  
Fibulin-3 has low expression in normal tissues but is overexpressed in several tumors, including MPM, and is 
also secreted into body fluids. It accumulates in the pleural effusions of patients with MPM and has been 
suggested to distinguish these patients from individuals with nonmalignant pleural inflammation [28]. These 
findings were not confirmed by other studies that found similar fibulin values in effusions from mesothelioma 
and other diseases [55].  
A comparative analysis suggested that fibulin-3 correlates less precisely than mesothelin with the diagnosis of 
PM, whether measured in plasma or pleural effusion; consequently, mesothelin has been recognized as the 
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best pleural marker that can be used for routine diagnostic purposes [56, 57]. Conversely, fibulin-3 has been 
put forward as a better prognostic factor than PM; genuine evidence suggests that fibulin-3 promotes 
malignant behavior of mesothelial cells, while the knockdown of fibulin-3 decreases the viability, clonogenic 
capacity and invasion, as well as the chemoresistance, in PM cells. 
 
HYALURONIC ACID 
 
Hyaluronan, or hyaluronic acid (HA), is a polysaccharide that seems to be involved in the progression of several 
types of neoplasms [58]. Several scientific studies have demonstrated high levels of HA in pleural effusions 
associated with mesothelioma [29], due to the release of growth factors from tumor cells that can stimulate 
other cells to produce HA [59]. HA is rapidly removed from the circulation by the stabilin-2 clearance receptor 
and has a plasma half-life of 2.5-5 minutes [29]. In the past, measuring hyaluronic acid by high-performance 
liquid chromatography required high technical expertise, which has limited the number of studies on this 
biomarker.  
More recent research, using faster analytical systems within the reach of any scientific laboratory, has shown 
that mesothelin and hyaluronic acid levels in pleural effusion have similar diagnostic accuracy and that 
combining the two markers could improve diagnostic accuracy [60]. 
 
MicroRNAs  
MicroRNAs are short single-stranded noncoding RNA molecules that regulate gene expression at the post-
transcriptional level. These molecules affect the course of many important processes in the human organism, 
including cell division, proliferation, differentiation, apoptosis, and blood vessel formation.  
Some studies have evaluated serum levels of different microRNAs as markers of malignant mesothelioma, 
while searches for this biomarker in pleural fluid are rare [30]. The authors analyzed microRNAs in cells and 
supernatants of pleural effusion from 26 patients with MPM and 21 with pleural effusion caused to conditions 
other than MPM. The researchers found that four microRNAs (miR-944, miR-139-5p, miR-210 and miR-320) 
found in the pleural effusion were upregulated and seven (miR-200b, miR-200c, miR-143, miR-200a, miR-203, 
miR-31 and miR-874) were downregulated. A combination of miR-143, miR-210 and miR-200c was able to 
differentiate MPM from pleural effusions caused by other diseases. 
 
 
CYFRA-21-1 and CEA 
CYFRA-21-1 is the soluble fragment of cytokeratin 19. It can be released into the circulation after cell death, 
thus showing a close relationship with necrosis and apoptosis of cancer cells.  
CYFRA-21-1 is found in the blood of patients with various epithelial malignancies, including non-small cell lung 
cancer (NSCLC), and has been used as a useful marker to predict diagnosis and prognosis [62].  
Even though CYFRA-21-1 has not been extensively studied in MPM, all studies that have measured it in pleural 
effusion have found higher levels in patients with this neoplastic disease than in controls [31,63,64]. However, 
diagnostic accuracy was found to be modest. 
CEA is a glycoprotein involved in cell adhesion.  
In healthy individuals, very low levels of CEA are detectable in the bloodstream and body fluids, while its 
increase has been reported in several diseases including neoplastic conditions.  
Two studies that measured CEA in pleural fluid reported its increase in MPM [31,65], while another research 
showed that pleural CEA in MPM was lower than in other types of cancer, suggesting that CEA levels above 3 
ng/mL in pleural fluid may exclude the diagnosis of such pleural disease [64].  
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However, CEA currently shows poor diagnostic accuracy and is not recommended as a differential diagnostic 
biomarker for MPM [25]. 
 
COMBINING MARKER PANELS 
In a study aimed at establishing a predictive model using biomarkers taken from pleural effusions, samples 
were collected from 190 consecutive patients [66].  
The biomarkers significantly associated with MPM were hyaluronan, N-ERC/mesothelin, C-ERC/mesothelin, and 
syndecan-1.  
Recently, a new proteomic method based on affinity-enrichment mass spectrometry was applied for the 
exploratory analysis of pleural effusions from a prospective cohort of 84 individuals undergoing thoracoscopy 
for suspected MPM [67]. The immunohistology of pleural biopsies confirmed MPM in 40 patients and ruled it 
out in 44 patients. The authors identified protein biomarkers with a marked ability to discriminate patients with 
MPM from those without MPM and applied a random forest algorithm in order to construct classification 
models.  
Depending on the specific combination of proteins, the proteomic analysis of pleural effusions identified 
panels of proteins with excellent diagnostic properties (sensitivity of 90-100%, specificity of 89-98%, and 
AUCROC 0.97-0.99).  
The proteins associated with cancer diagnosis include the galactin-3 binding protein, testican-2, haptoglobin, 
Beta ig-h3 and AMBP protein. Furthermore, the study confirmed the previously reported diagnostic accuracy 
of the two MPM markers fibulin-3 and mesothelin. 
 
CYTOLOGY 
The detection of neoplastic invasion has always been a key element in diagnosing MPM with certainty, but 
diagnosis based exclusively on the cytology of pleural effusion is controversial, mainly due to poor sensitivity 
[68]. The best interpretive output comes from correlating cytologic findings with imaging, which can provide 
information on the anatomic distribution of the lesion, evidence of nodularity of pleural disease, and 
sometimes tissue invasion.  
Although "positive" and "negative" immunohistochemical markers have been shown to be remarkably effective 
in distinguishing epithelial mesothelioma from other secondary malignancies, no biomarker has 100% 
sensitivity or specificity for the diagnosis of mesothelioma. With regard to histology, MPM can be determined 
directly from morphology through hematoxylin-eosin staining. However, pathologists usually recommend 
confirmation via immunohistochemistry. 
Calretinin, Wilms' tumor 1 (WT-1), cytokeratin 5 (CK5), podoplanin, mesothelin, and cardiac development 
protein with EGF-like 1 (HEG1) domains are immunohistochemical biomarkers of mesothelial differentiation, 
whereas Carcinoembryonic Antigen (CEA), B72. 3, Ber-EP4, Lewisy blood group (BG8), MOC-31, CD15, mucin-4 
(MUC4) and claudin-4 are markers indicative of epithelial metastasis [2]. The loss of expression of the BAP1 
protein by immunohistochemistry has recently been suggested as a potential marker for the identification of 
MPM since it has been observed in more than half of MPMs, both epithelial and biphasic or sarcomatoid [69]. 
Recent breakthroughs in cytologic analysis promise diagnostic advances for PMs. Recent studies suggest that 
cytologic evaluation of pleural effusions, assisted by HA evaluation, has a diagnostic accuracy for MPM that is 
not inferior to that of standard histologic evaluation and can be taken into consideration in difficult or unclear 
diagnostic cases. 
Likewise, a large single-center database was retrospectively explored to shed light on the value of cytology in 
distinguishing malignant mesothelioma according to the International System for Reporting Serous Fluid 
Cytopathology (ISRSFC) [71]. Cytology samples from 210 patients with malignant mesothelioma (164 pleural 
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effusions and 46 peritoneal effusions) were available for analysis. All cases were examined and reclassified 
according to the scheme proposed by the ISRSFC. The final histological diagnosis was epithelial mesothelioma 
in 192 patients (91.4%) and sarcomatoid-type mesothelioma in the remaining 18 patients (8.6%). The cytologic 
cases were reclassified as follows: 2 (0.9%) as nondiagnostic, 81 (38.6%) as formally negative, 4 (1.9%) as 
atypical of undetermined significance, 11 (5.2%) as formally suspicious, and 112 (53.4%) as malignant. 
Sarcomatoid cells in the malignant category appeared solitary, with moderate or marked nuclear 
pleomorphisms and irregular chromatin compared with the epithelial subtype. The authors concluded that 
morphologic features, together with clinical-radiologic data, can assist physicians in the proper management 
of patients. 
 
 
Blood biomarkers 
 
Serum is the most extensively studied matrix for MPM biomarkers; the most commonly studied biomarkers in 
recent research have been: mesothelin, osteopontin, and fibulin-3.  
 
MESOTHELIN AND SMRP 
Mesothelin has been the most widely studied serum biomarker in MPM [73]. A meta-analysis regarding the 
diagnostic value of soluble mesothelin in 4491 patients estimated the sensitivity and specificity of this marker 
to be 47% and 95%, respectively [74]. A more recent systematic review and meta-analysis, which included 27 
studies, showed overexpression of the protein in patients with malignant mesothelioma.  
Higher concentrations of this protein were detected in the epithelial type compared with other MPM subtypes 
[17, 75, 77-79].  
Increased SMRP levels correlate with large tumor volume [80, 81].  
Several studies have shown that longitudinal measurement can be used to assess tumor response and 
progression and can be associated with radiological findings [82-86]. However, some researchers have recently 
confirmed the correlation of SMRP and fibulin-3 with initial tumor volume, although more recent studies have 
not confirmed the clinical usefulness of biomarkers in terms of assessing tumor response in patients 
undergoing immunotherapy [81]. 
SMRP levels decrease after surgery and are a promising serum biomarker for detecting recurrence after the 
resection of epithelial MPM [73, 87]. 
Mesothelin expression represents a key criterion for selecting patients to undergo targeted treatments with 
mesothelin. 
It has also been studied as a potential therapeutic target in patients with MPM.  
 
OSTEOPONTIN 
Serum osteopontin (OPN) shows good accuracy as regards the diagnosis of MPM when compared with 
healthy controls with or without asbestos exposure, but it is not useful when compared with benign pleural 
effusions [25,36] and other pathologies [37], thus suggesting the low specificity of this marker.  
Plasma OPN shows higher accuracy compared with serum markers, as suggested by meta-analyses and head-
to-head studies [25, 94-96]. This could be due to the easy degradation by thrombin in peripheral blood [97].  
OPN may play a role in terms of prognosis. Several studies have shown that high OPN levels correlate with 
poor prognosis in patients with MPM [38-40, 95].  
 
FIBULIN-3 
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The properties of plasma fibulin-3 as a marker were first reported by Pass et al. in 2012 [28]. In 507 patients 
from 3 cohorts, the authors found the biomarker to have a sensitivity and specificity of 95%, meaning that it 
might be useful in distinguishing MPM from asbestos-exposed healthy controls and patients with other 
malignancies.  
These results were not confirmed by subsequent studies [57, 98-100], which showed lower accuracy of the 
biomarker.  
However, a recent meta-analysis that included studies of plasma fibulin-3 showed the possible efficacy of 
plasma fibulin as a useful marker [25].  
Head-to-head studies comparing the diagnostic performance of fibulin-3 and mesothelin/SMRP have shown 
conflicting and inconclusive results [36,57]. 
Several researches have demonstrated that serum/plasma fibulin-3 is not a reliable marker for either prognosis 
[38] or for assessing response to immunotherapy in MPM [81].  
Fibulin-3 has also been suggested as a relevant molecular target to reduce the progression of MPM, and anti-
fibulin-3 approaches are currently being investigated [88]. 
 
CALRETININ 
Calretinin is a calcium-binding protein originally found in neurons but also expressed on the surface of 
mesothelial cells.  
Calretinin is widely used in immunohistochemical evaluations of cytohistological specimens of suspected 
MPM, both epithelioid and sarcomatoid [32]. Its detection in plasma and serum does not differ significantly. 
Higher values of circulating calretinin have been detected in subjects with MPM compared with healthy 
controls exposed to asbestos [101].  
Studies on mice primary mesothelial cells have suggested that overexpression of calretinin would promote the 
proliferation and migration of mesothelial cells [102]. Consequently, researchers have begun to speculate that 
calretinin may be a possible blood biomarker for screening as well as a new potential therapeutic target of 
MPM.  
Studies have shown promising results for this marker in the early diagnosis of MPM and in differentiating 
MPM patients from asbestos-exposed and healthy patients [33, 103].  
In addition, calretinin, both alone and in combination with mesothelin, was also evaluated in a large 
prospective cohort study of subjects with benign asbestos-related diseases who took part in annual 
screenings. The combination of the two markers obtained a sensitivity and specificity of 46% and 98%, 
respectively, in detecting mesothelioma up to about one year before the clinical diagnosis [104] 
 
MicroRNAs (miRNAs) AND LONG NONCODING RNAs (lncRNAs)  
The expression characteristics of miRNAs are associated with tumor type and clinical outcome, as 
demonstrated by genomic profiling. Therefore, miRNAs have a potential role as candidates for diagnostic and 
prognostic biomarkers and as tools for therapeutic targets [105]. 
Circulating miRNA profiles of MPM patients have been studied to identify markers for early detection, 
differential diagnosis, and prognosis. Several studies have reported increased expression of miR-197-3p, miR-
1281, miR-548-3p, miR-20a, miR-625-3p, and miR-34b/c along with downregulation of miR-126, which may be 
attributed to its tumor suppressor activity [17, 90, 106].  
miR-20a and miR-126I have been studied as screening markers [25, 33, 91, 104]: they could be useful in 
distinguishing healthy individuals who are more or less exposed to asbestos.  
Some researchers have demonstrated different expression levels of miR-132 in circulating samples of 
mesothelioma patients and control subjects exposed to asbestos. The discrimination sensitivity was 86% and 
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the specificity was 61%. When miR-132 was combined with the previously described miR-126, the sensitivity 
was 77% and the specificity 86% [41]. 
 The results of the studies are somewhat heterogeneous, and this may be primarily attributed to the use of 
different control groups, small sample sizes, and lack of standardization of circulating microRNA detection 
methods [24, 43, 45, 73]. 
 
CIRCULATING TUMOR DNA (ctDNA) AND EPIGENETIC BIOMARKERS 
Recent breakthroughs in medical research have led to new understanding through the study of ctDNA and 
epigenomic biomarkers.  
Circulating free DNA (cfDNA), which comes from healthy and cancerous tissues undergoing apoptosis or 
necrosis, has shown significant potential in the field of oncology.  
On the contrary, circulating tumor DNA (ctDNA), which comes exclusively from cancer cells, carries somatic 
mutations and accounts for only a small portion of cfDNA [108]. 
This finding offers a new perspective for previously untreated MPM patients.  
In 2018, Hylebos and colleagues conducted a comprehensive analysis of 10 MPM patients using whole-exome 
sequencers to identify cancer-specific mutations in both germline and tumor DNA [109]. They were able to 
detect these mutations in serum samples from five treatment-naïve patients, achieving a 60% detection rate. It 
is interesting to note that no tumor-specific alterations were observed in the cfDNA of patients undergoing 
chemotherapy. Although ctDNA has the potential to be used as a biomarker of treatment response, further 
validation and cost-effective technologies will be needed before it can be widely used in routine clinical 
practice.  
Furthermore, epigenetic changes occurring during tumor development have emerged as promising 
biomarkers detectable in various body fluids. 
In asbestos-induced carcinogenesis, the generation of reactive oxygen species (ROS) leads to methylation of 
gene promoters, orchestrated by polymerase 1 (PARP1) and DNA (cytosine-5) methyltransferase 1 (DNMT1) 
[110]. Nocchi et al. introduced an innovative approach by combining two epigenetically regulated markers, 
miR-126 and TM, with SMRP [111]. Indeed, it has been reported that epigenetic mechanisms can silence TM 
gene expression in MPM tissue, and hypermethylation of the promoter region of miR-126 contributes to its 
downregulation. Despite a sensitivity rate of 60%, the authors reported that circulating methylated TM DNA 
effectively differentiated MPM patients from controls with a specificity of 82%. This result complements the 
performance of miR-126 and SMRP as independent biomarkers for MPM detection [112]. 
More recently, Guarrera et al. used a genome-wide methylation array to identify distinct methylation patterns 
at selected CpGs in DNA extracted from white blood cells in a cohort of 163 patients with MPM and 137 
controls [113]. This finding promises to shed further light on the epigenetic landscape of MPM and its 
potential implications for diagnosis and treatment. 
 
HIGH-MOBILITY GROUP BOX 1 (HMGB1) 
HMGB1 is a damage-associated molecular protein that is released in the extracellular space during necrosis 
[37, 73].  
It has been deemed a promising biomarker, with a cytoplasmic hyperacetylated isoform that can be released 
into the extracellular space, with better results than the nonacetylated form present in the nucleus [25,36]. 
However, there are conflicting studies in this regard [114]. There are only a few studies showing high marker 
accuracy in terms of distinguishing between patients with asbestosis and healthy patients with and without 
asbestos exposure [115]. However, no differences were found when patients with MPM were compared with 
those with asbestosis, and no studies comparing with other malignancies are available [25, 92].  
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HMGB1 might also play a role as a potential target for MPM [89]. 
 
 
 
CONCLUSIONS 
 
As mentioned in this literature review, several scientific efforts were made to test and screen biomarkers 
derived from the pleural fluid or serum of asbestos-exposed individuals and MPM patients. 
Certainly, additional studies will be required to confirm the data reported in this review. 
However, the overview that this research offers to the world today is extremely interesting and shows the 
potential role of biomarkers in the diagnosis and prognosis of MPM, including as potential innovative 
therapeutic targets. 
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