
Serous Effusions 
Part II 

 
Spasenija Savic Prince, MD 

Pathology, University Hospital Basel, Switzerland 



Outline 

ÅPre-analytics 

ÅNon-neoplastic effusions 

ÅMalignant effusions 

ï Morphological features of the most 

common malignancies 

ï Predictive marker testing 

ÅAncillary techniques 

ï Immunocytochemistry 

ï FISH 



Sensitivity 32-76%:  
 

DD reactive vs. MM 

Malignant mesothelioma 



 

ÅNumerous, large (>50 cells) papilliform cell 

groups 

 

ÅMacronucleoli 

 

ÅNuclear atypia 

 

 

Whitaker D Cytopathology 2000 

Features of epithelioid MM 





Z07.6776 

Reactive mesothelial cells 

mimics of  adenocarinoma and malignant mesothelioma 
 

pericard - radiation/chemotherapy - cirrhosis  

  



54y F, recurrent pleural effusion 



Mesothelial   Epithelial 

 Calretinin    BerEP4 

 D2-40     CD15 

 WT-1    TTF1, PAX8,é 

Panel depends on: 

Å Location (pleural vs peritoneal) 

Å Type of tumor in the DD  

Husain AN et al. Arch Pathol Lab Med  2013 

Immunocytochemistry 



Calretinin BerEp4 

Cells of mesothelial origin 

ICC 



..., they should not be solely relied on for MM diagnosis 

in individual cases 

Husain AN et al. Arch Pathol Lab Med  2013 

Reactive mesothelial cells vs MM 



..., they should not be solely relied on for MM diagnosis 

in individual cases 

Husain AN et al. Arch Pathol Lab Med  2013 

Reactive mesothelial cells vs MM 

BAP-1: loss of expression in 50% of MM 



Desmin 

Loss of desmin expression: 

Cells of malignant mesothelioma? 



FISH p-Value Total 

Negative (%) Positive(%) n (%) 

Mesothelioma 11 (21) 41 (79) 

<0.01 

52 (65) 

BMC 28 (100) 0 28 (35) 

Sensitivity= 78.8%, Specificity= 100%, PPV= 100%, NPP= 71.8% 

Savic S et al, Chest 2010 

UroVysion FISH 



FISH p-Value Total 

Negative (%) Positive(%) n (%) 

Mesothelioma 11 (21) 41 (79) 

<0.01 

52 (65) 

BMC 28 (100) 0 28 (35) 

Sensitivity= 78.8%, Specificity= 100%, PPV= 100%, NPP= 71.8% 

UroVysion FISH 

Å positive FISH exculdes benign mesoth. cells 

Å negative FISH does not exclude MM 

Å 20-30% of pleural epith. MM FISH- 

Å >50 % of peritoneal epith. MM FISH-  



PAP Desmin loss FISH+ 

Malignant mesothelioma 
In the setting of appropriate radiologic findings 

 





Diagnosis of MM should always be based on a biopsy 

(less commonly cytology) in the context of 

appropriate clinical and radiological findings 

 

Molecular testing more widely available and helpful in 

selected cases 

 

Arch Pathol Lab Med 2013 



70y M, unilateral pleural effusion 







Calretinin BerEp4 

Desmin 



UroVysion FISH + 



UroVysion FISH + 

Malignant mesothelioma 
In the setting of appropriate radiologic findings 



Radiologic findings not suggestive of MM 







Calretinin Desmin 



Calretinin Desmin 

Chronic, lymphocytic pleuritis. 

Few mesothelial cells with loss of desmin. 

 

Comment: VATS re-biopsy recommended  



Calretinin Desmin 

CT follow-up every 3 month: 

ÅAt 9 month follow-up: Malignant mesothelioma 



65y M, unilateral pleural effusion  



TTF1 

Calretinin 

Adenocarinoma 

Mucin 



ADC: Molecular Subtypes 

Tsao AS et al., JTO 2016 

EU:  

Aug 2016 

Crizotinib  

approved 



Gene sequencing by NGS  ICC ALK & ROS1 

DNA content for 

NGS: å 5 ng 
Confirmation by FISH  

+ - KRAS, EGFR WT 

FISH: MET, RET on clinical request 

Stage IV 

«Non-squamous» NSCLC 

Predictive molecular testing: 

EGFR, ALK, ROS1 



DNA based analyses on  
cytological specimens 

PAP MGG ICC (AEC) Cell block 



Molecular Pathology USB: From Sanger to 

NGS 

ÅApril 2015 - April 2016: 

ï1400 NGS, Ion Torrent (900 diagnostic, 500 research) 

ï65% from outside hospitals 

ï50% from cytology specimens: Adequacy rate 90% 
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How many cancer cells do we need?  

Gene Sequencing (DNA) 

 

ÅNGS (IonTorrent):  

 å 200 (5ng), >20%  

Å Sanger: 

Ó 50 (1-2ng), >30% 

    Gene Rearrangement 

 

ÅFISH: 

50 - 100 

Å NGS (IonTorrent)(RNA): 

 å 500 ï 1000, >20%  



>30% cancer cells: Manual dissection 

TTF1 



ALK Testing 

Savic S et al, JTO 2013 

5A4 mAb  

(BOND-MAX)  

ALK FISH positive 



ROS1 Testing 

D4D6 mAb 

(BOND-MAX)  

  

ROS1 FISH positive 

Bubendorf L et al, Virchows Arch 2016 





30j. female, never smoker 

Å10/14      Pleural effusion: TTF1+ ADC 



30j. female, never smoker 

Å10/14      Pleural effusion: TTF1+ ADC 

ALK positive 



Å10/14      Pleural effusion: TTF1+ ADC, ALK+ 

ÅTreatment with Alectinib (ALEX clinical trial)  

30j. female, never smoker 



Å10/14      Pleural effusion: TTF1+ ADC, ALK+ 

ÅTreatment with Alectinib (ALEX clinical trial) 

Å03/15     Progressive disease: Pleural effusion 

30j. female, never smoker 



Å10/14      Pleural effusion: TTF1+ ADC, ALK+ 

ÅTreatment with Alectinib (ALEX clinical trial) 

Å03/15     Progressive disease: Pleural effusion 

ALK positive 

30j. female, never smoker 



Å10/14      Pleural effusion: TTF1+ ADC, ALK+ 

ÅTreatment with Alectinib (ALEX clinical trial) 

Å03/15     Progressive disease: Pleural effusion 

ALK positive NGS: 

p.G1202R ALK mutation 

30j. female, never smoker 



Mechanisms of Resistance to Crizotinib 

1. Target modification 

2. Bypass signalling 

Doebele RC et al, Clin Cancer 

Res, 2012 



Gainor JF et al. et al., Cancer Discov 2016 

ALK resistance mutations and various ALK inhibitors 



PD-L1 ICC  

(SP 142, 22C3, SP 163, E1L3N) 

SP142 


