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Unexplained Cytopenias

• Prevalence of anemia rises sharply after age 50
– 20% by age 85

– 1/3 are never explained

– ? Myelodysplastic syndrome (MDS) – may be underdiagnosed

• ICUS was coined in 2007:
– Idiopathic cytopenia of undetermined significance

– Defined: cytopenias that don’t fit into MDS

– No clone identified at that time



Overall likelihood of developing a myeloid 
neoplasm with the diagnosis of ICUS

Malcovati et al  Blood 2017

Almost 50% by 4 years



Molecular Profiling / Next Generation Sequencing
by Peripheral Blood

36% of patients with ICUS have at least one mutation  called CCUS
Clonal cytopenia of undetermined significance



Positive Predictive Value of the most common mutations and frequency



Not all mutations are the same



Green – have mutations highly predictive of myeloid neoplasms

Red- low predictive mutation pattern

Blue - No mutations

Malcovati Blood 2017



Are these tests available?

Yes - ? funding
Windsor



CHIP 
(Clonal hematopoieses of indeterminate potential)

• Normal blood work, mutations associated with 
myeloid malignancies

• Identified by NGS molecular profiling

• Commonly found in the elderly, it may be found in up to 10 
to 20 percent in those older than 70 years

• Associated with a rate of progression to a hematologic 
neoplasm of about 0.5 to 1 percent per year



Jaiswal 2014 NEJM

Analyzed > 17,000 people with no 
known hematological malignancy



Jaiswal 2014 NEJM



Thought to be as 
high a risk factor 
as smoking and  
hyperlipidemia



Jaiswal 2014 NEJM



CHIP

• Increased risk of Myeloid Neoplasms

• Increased risk of All Cause Mortality

• Increased risk of Cardiovascular disease



Jaiswal 2014 NEJM



ICUS, CCUS AND CHIP

• Don’t start screening everyone / who should we test?

• Can we prevent cancer and cardiovascular deaths?
– What do we do with the information when we find it?

– Still don’t have great treatments for MDS

• Do we choose donors for allogeneic stem cell transplant 
differently?

• Cost – actually cheaper than current myeloid neoplasm workup?

• How do physicians keep up with the emerging data?



How do we 
translate this to the 
patient?


