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Editorial

Yes, I know. If you are a pathologist I’m knocking on an open 
door, so you may as well stop reading this editorial and use the 
next five minutes of your life in a more creative way! But if you are 
a clinician and, especially, an oncologist, please read on…

Molecular studies, in general, and next generation sequencing 
(NGS), in particular, are all the rage nowadays and for good 
reasons. These high-tech tests contribute significantly to the 
diagnosis of certain cases. In addition, they also provide prognostic 
and, most importantly for clinicians, predictive information. 
Some clinicians are so enthusiastic about molecular tests that they 
are obsessing over them to the point of willing to open their own 
molecular laboratories!

But can the results of these tests be used solely by themselves 
without the actual clinical and pathologic context of the disease? 
Let’s look at TET2 gene mutations as an example. TET2 
alterations can be seen in normal elderly individuals [1], in patients 
with clonal hematopoiesis of indeterminate potential (CHIP) 
[2], myelodysplastic syndromes (MDS) [3], myeloproliferative 
neoplasms (MPN) [4], myelodysplastic/myeloproliferative 
neoplasms, such as chronic myelomonocytic leukemia (CMML) 
[5], and acute myeloid leukemia [6]. In addition, TET2 mutations 
can be seen with B cell [7] or T cell lymphomas [8] and even other 
non-malignant conditions [9]. So, can testing just for TET2, out 
of the clinicopathologic context, be used to make a diagnosis 
when abnormalities of this gene can span a range from normal 
individuals to highly aggressive neoplasms such as acute myeloid 
leukemia? The answer is a resounding no!

In the not-so-distant past, the author was interviewed for a 
position of medical director of a future laboratory focused on 
hematopathology to be owned by a group of oncologists. The 
site was already purchased and now they were looking for an 
experienced pathologist to start planning, building, and bringing 
all the necessary equipment for the lab to start functioning. The 
oncology group was relatively large, covering several sites spread 

across several states and the interview process required the author 
to drive to several geographical locations in order to speak to a 
number of these clinicians.

Somehow the interview process did not go too well. As moving 
from group to group the recurring theme of these oncologists 
was the opening of THE MOLECULAR laboratory! That was 
in contrast with what I was told from the beginning by the 
leadership of the group that I would be responsible for the 
opening of a complete laboratory that would include histology, 
flow cytometry, FISH, cytogenetics, and, last, but obviously not 
least, molecular analysis. What I found interesting, though, while 
talking to these doctors, was the realization that oncologists have 
this tunnel vision on molecular studies while everything else is 
a blur. Timidly at first, but as I kept moving between different 
locations and interviewing with different oncologists, I became 
more assertive in explaining that the pathological diagnostic 
process needs to be methodical and to follow a certain logical 
order. First there is a need for morphologic diagnosis supported 
by immunophenotyping, then, according to the specifics of the 
case, FISH and/or cytogenetics and only at the end, and only if 
needed, molecular testing. After the tests are completed, it is the 
role of the pathologist to integrate all these disparate elements 
into one overarching diagnosis that also integrates prognostic, 
and predictive information. The reaction to my explanation was 
the same across the board, a blank stare. To this day I still don’t 
understand why I wasn’t offered the job!

When in 1968 flow cytometry first appeared in the diagnostic 
armamentarium, the people were so enthusiastic about it that 
flow cytometry was deemed the death of the microscope! Fifty 
plus years later the microscope still is the queen of pathology 
while flow cytometry still plays a subservient role in the diagnostic 
process. Next generation sequencing, as powerful of a tool as it is 
in the current era of personalized medicine, like flow cytometry, 
it still is an ancillary testing methodology that cannot replace (not 
yet, at least) the entire pathologic diagnostic process that starts, 
yes, with this 400 years old tool called microscope!

21ST CENTURY
PATHology



21st Century Pathol-6-136 Page 2 of 2Volume 2, Issue 6Palmer AP

Citation: Palmer AP (2022) Next Generation Sequencing is Not Yet Ready to be Used by Itself as a Diagnostic Tool!,
21st Century Pathology, Volume 2 (6): 136

Conflict of Interest 

No potential conflict of interest relevant to this article was 
reported.

References

1.	 Busque L, Patel JP, Figueroa ME, Vasanthakumar A, Provost 
S, Hamilou Z, Mollica L, Li J, Viale A, Heguy A, Hassimi 
M. Recurrent somatic TET2 mutations in normal elderly 
individuals with clonal hematopoiesis. Nature genetics. 2012 
Nov;44(11):1179-81. https://doi.org/10.1038/ng.2413

2.	 Testa U, Castelli G, Pelosi E. Mediterranean Journal of Hematology 
and Infectious Diseases. 2022 Aug 27;14(1):e2022069. https://
doi.org/10.4084/MJHID.2022.069

3.	 Jiang L, Luo Y, Zhu S, Wang L, Ma L, Zhang H, Shen C, 
Yang W, Ren Y, Zhou X, Mei C. Mutation status and 
burden can improve prognostic prediction of patients with 
lower‐risk myelodysplastic syndromes. Cancer science. 2020 
Feb;111(2):580-91. https://doi.org/10.1111/cas.14270

4.	 Tripodi J, Hoffman R, Najfeld V, Weinberg R. Frequency 
of heterozygous TET2 deletions in myeloproliferative 
neoplasms. Cancer management and research. 2010;2:219. 
https://doi.org/10.2147/CMR.S12829

5.	 Tremblay D, Rippel N, Feld J, El Jamal SM, Mascarenhas 

J. Contemporary risk stratification and treatment of 
chronic myelomonocytic leukemia. The oncologist. 2021 
May;26(5):406-21. https://doi.org/10.1002/onco.13769

6.	 Kantarjian H, Kadia T, DiNardo C, Daver N, Borthakur G, 
Jabbour E, Garcia-Manero G, Konopleva M, Ravandi F. Acute 
myeloid leukemia: current progress and future directions. 
Blood cancer journal. 2021 Feb 22;11(2):1-25. https://doi.
org/10.1038/s41408-021-00425-3

7.	 Yanguas-Casás N, Pedrosa L, Fernández-Miranda I, Sánchez-
Beato M. An overview on diffuse large B-cell lymphoma 
models: towards a functional genomics approach. Cancers. 
2021 Jun 9;13(12):2893. https://doi.org/10.3390/
cancers13122893

8.	 Zhang P, Zhang M. Epigenetic alterations and advancement 
of treatment in peripheral T-cell lymphoma. Clinical 
epigenetics. 2020 Dec;12(1):1-7. https://doi.org/10.1186/
s13148-020-00962-x

9.	 Liu Y, Peng W, Qu K, Lin X, Zeng Z, Chen J, Wei D, Wang Z. 
TET2: a novel epigenetic regulator and potential intervention 
target for atherosclerosis. DNA and cell biology. 2018 Jun 
1;37(6):517-23. https://doi.org/10.1089/dna.2017.4118


