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Next Generation Sequencing

for Diagnostics of Myeloid
Malignancies for Routine Clinical
Use: Pitfalls and Advantages

The use of Next Generation Sequencing is being
increasingly sought to be included in routine
clinical use for more differentiated disease clas-
sification, risk stratification and therapeutic deci-
sions, particularly in AML, MDS, and MPNs.
But unexpected challenges are being faced
towards interpretation and implementation of the
results obtained.

Commercially available panels are based on
targeted sequencing and usually analyze 25-50
genes and generally add to the information rou-
tinely available on karyotyping, FISH, and Real
Time PCR panels. In AML, more than one recur-
rent somatic mutation can be identified, in MDS
in nearly 30% of cases (e.g., MDS with ring sid-
eroblasts with SF3B1 mutation). In MPNs, how-
ever the significance of non-driver mutations,
outside of driver mutations of JAK2, CALR and
MPL are difficult to define. In triple negative
MPNs, NGS may confirm the presence of a
clonal disease. In spite of this, a large number of
triple negative MPN patients show no detectable
mutation. Another pitfall can be the discrimina-
tion of leukemia-initiating mutations from inci-
dental passenger mutation or CHIP or germline
mutations and requires extensive validation of
the results in a large number of cases. Thus, the
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review of the reported genetic variants by experts
with technical and clinical knowledge is highly
relevant [1].

Shown here in the AML group are a represen-
tative number of four cases of AML, each differ-
ent from the other with respect to cytogenetics
and RT-PCR molecular findings. They were then
analyzed by NGS. In these cases, it appears, that
cytogenetics and RT-PCR investigation were ade-
quate towards risk stratification and clinical deci-
sion making. While this may be true in many
cases, it by no means diminishes the value of
doing NGS to look for other mutations specially
in AML and MDS, where nearly 50% of the
patients are cytogenetically and by RT-PCR neg-
ative. This would be particularly true in the larger
clinical context towards the use of targeted
therapy.
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