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inherited platelet disorders 
predisposing to bleeding 

functional defects thrombocytopenias 

both can be present 



thrombocytopenia + functional defect 
 
 Bernard Soulier Syndrome (biallelic) 
  
 grey platelet syndrome 
 
 platelet-type pseudo-VWD 
 
 FPD-AML 
 
 … 



inherited thrombocytopenias 

- unfrequent to exceedingly rare  

- at least 20 identified entities 

- deleterious variations in genes 

- very heterogeneous 

- defective production  

 (most often at late stages) 

proMK 
 

CFU-MK megakaryoblast 
 

MK 
 

PMKB 



  

 - PC never normal 

  - family history 

 

 - abnormal platelet morphology 

inherited thrombocytopenias: 

clues for the correct diagnostic orientation 



membrane proteins, cytoskeleton,  
α-granules, transcription factors, 
TPO-receptor 



Noris 2014 



Noris 2014 





Noris 2014 







MYH9-RD 



inherited thrombocytopenias associated 
with a risk of hematologic malignancies 
 
FPD-AML RUNX1 
 
more recently:  ANKRD26 
    ETV6  

transcription factors 



4 identified disorders often diagnosed in adults:  

- MYH9-related disease 

- monoallelic ‘Bernard-Soulier syndrome’  

- ANKRD26-related thrombocytopenia  

- familial platelet disorder  

 with predisposition to acute leukaemia 

inherited thrombocytopenias: the least rare 

C.L. Balduini, A. Savoia, M. Seri JTH 2013 



inherited thrombocytopenias: diagnosis 
 
 
suggestive phenotype? 



Clumps of NMMHC-IIA in neutrophils: a distinguishing feature of MYH9-RD 

 IF with antibodies against myosin-9  

 



inherited disorders of platelets: genetic diagnosis 
 
 
Most families have private mutations. 
 
Gene variants may  
 
prevent protein synthesis,  
abrogate function,  
result in aberrant activated proteins.  
 
Bleeding severity: difficult to predict by genotype alone 



Carlo L. Balduini and Patrizia Noris Internal Medicine, IRCCS Policlinico San Matteo 
Foundation and University of Pavia, Pavia, Italy 
based on the database comprising 274 consecutive families and 566 patients 
does not include all known disorders, since many of them are exceedingly rare  

BSS: Bernard-Soulier synd. 

WAS: Wiskott-Aldrich synd.  

GPS: gray platelet synd.  

ACTN1-RT: -related tcp 

ITGA2B/B3-RT: -related tcp 

CYCS-RT: -related tcp 

FLNA-RT: -related tcp 

GATA1-RT: -related tcp 



inherited thrombocytopenias: 
recent studies with NGS 

Next-Generation Sequencing (NGS) technology  
 
- revolutionized the scale and  
 cost-effectiveness of genetic testing  
- emerged as a valuable tool for IPD  

 
- diagnostic tool to streamline detection  
 of causal variants in known IPD genes  
 
- vehicle for new gene discovery 



NBEAL2 

ACTN1 

SRC 

SLFN14 

ETV6 

FYB 

PRKACG 

RBM8A 



Johnson on behalf of the UK GAPP 
Study Group  

Haematologica 2016 

inherited thrombocytopenia  
with secondary qualitative function defects 

potentially damaging variants in novel candidate genes 



inherited platelet disorders: 
diagnostic work-up 
 
why should genetic studies be 
performed? 



Inherited thrombocytopenias: genotyping? 

genetic nature of thrombocytopenia 

and some implications 

 

MYH9   prediction of adverse phenotypes 

  (nephropathy, cataract, hearing defect)  

 

RUNX1   risk of leukaemia 

ANKRD26 

ETV6   intrafamilial donor for HSCT 



Inherited thrombocytopenias: genotyping? 

genetic nature of thrombocytopenia 

and some implications 

 

RUNX1   risk of leukaemia 

ANKRD26 

ETV6   

 

watchful waiting 

annual CBC & CD34+ circulating cells? 



inherited platelet disorders: 
diagnostic work-up 
 
why should genetic studies be performed? 

may also help choose  
thrombopoietin mimetics  
to increase platelet counts  
in settings such as before surgery  



inherited platelet disorders: 
diagnostic work-up 
 
when should genetic studies be performed? 
 
and how? 



inherited thrombocytopenias: genotyping? 

 

 

• after careful phenotyping 

• patient’s informed consent 

 



inherited platelet disorders: 
diagnostic work-up 
 
when should genetic studies be performed? 
 
and how? 

- targeted sequencing 
 
 

- whole exome / NGS 



INHERITED THROMBOCYTOPENIAS 

awareness 

clinical features 

family history 

platelet phenotype (morphology, function) 

other blood cells 

  

proper diagnosis in specialized – experienced centres 


