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Result Foot note
f1: Acute Myeloid Leukemia Interp

Section 79-1 of New York State Civil Rights Law requires inforned consent be obtained frompatients (or
their legal guardians) prior to pursuing genetic testing. These forns nust be kept on file by the
ordering physician. Consent forns for genetic testing are avail able at ww. arupl ab. com | nci dental
findings are not reported unless clinically significant but are avail abl e upon request.

Submitted diagnosis or diagnosis under consideration for variant interpretation:
Acut e nyel oi d | eukem a( AM.)

Resul t:
I. Tier 1 Variants (Variants of known significance in nyeloid nalignancies):

1. NPML c.860_863dup, p.Trp288fs (NM 002520. 6)
Variant Frequency: 34.7%

Interpretation: The NPML gene encodes a phosphoprotein that is involved in diverse cellular processes,

i ncludi ng ribosone bi ogenesi s, naintaining genomc stability, epigenetics, cell proliferation, and
programmed cell death (1). Somatic nmutations of NPML are found in 22-28% of patients with de novo acute
nmyel oid | eukemia (AML) (2, 3) with a higher incidence (50-60% in cytogenetically normal AML (4). This
particular NPML frameshift variant is a type A NPML exon 11 (formerly known as exon 12) nutation (5)
commonly found in AML patients (6, 7). NPML nutations are associated with favorable prognosis in AM
patients who do not have FLT3-internal tandem duplication (FLT3-1TD) nutations (3, 4, 8). One study found
that the NPML-positive/ FLT3-1TD-negati ve genotype predicts favorable outconmes in AM. patients younger
than 65 years but not in those older than 65 years (9). A neta-analysis showed that patients with
FLT3-1TD and NPML nmutati ons have inproved conplete rem ssion, disease-free survival, and overall survival
conpared with those who only have FLT3-1TD, although this result is inferior to NPML nutation al one
(10). If clinically indicated, this patient can be nonitored using NPML Mitati on Detection by
Quantitative RT-PCR (ARUP test code 3000066) .

2. DNMI3A c. 2645G>A, p. Arg882Hi s (NM 175629. 2)
Vari ant Frequency: 41.9%

Interpretati on: DNMI3A encodes a DNA net hyl transferase enzyne (11). Somatic nutations of DNMI3A are found
in 17-34% of patients with normal karyotype AML (12-15). In nyeloid nalignancies, acquired DNMI3A
mutations are often mssense nutations at codon Arg882, frameshift, or nonsense nmutations (12). This
particular m ssense nutation is a recurrent DNMI3A nutation in the Ctermnal catalytic nethyltransferase
donmai n, which results in focal hyponethylation at specific CpGs throughout AML cell genones (16).

Miut at ed DNMT3A is associated with nutated NPML in adult AM. patients (17). The prognostic inpact of
DNMT3A nutations in adult AML is unclear. Sone studies have shown that DNMI3A nutations are associ ated
with shorter overall survival in AML patients (17-22), while others reported no significant inpact of
DNMI3A nutations on survival outconme (12, 23). A systematic review of 12 cohort studies with 6377 de novo
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AML patients found that nutated DNMI3A predicted a worse overall survival, rel apse-free survival, and
event-free survival in AML patients wi th unfavorabl e genotypes but not in AM. patients with favorable
genotypes (24). Another study showed that DNMI3A mi ssense nutations predicted shorter overall survival
and hi gher curnul ative incidence of relapse when stratified by NPML nutati on status (17). Mitated DNMI3A
does not affect overall survival in therapy-related AML patients (22).

Il. Tier 2 Variants (Variants of unknown significance in nyeloid nalignancies):

NONE DETECTED
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Low cover age regi ons:

This list contains exons where the average sequenci ng depth (nunmber of times a particular position is
sequenced) for 20% or nore of the region is below our stringent cutoff of 300. Sensitivity for detection
of low allelic frequency nmutations nmay be reduced in areas with | ow depth of coverage. The sequenci ng
reads fromthese exons were manually reviewed. |f high quality variants are detected in these regions,
they will be listed above in Tier 1 or Tier 2.

NONE

This result has been reviewed and approved by Jay Patel, MD.

nf or mati on

il:

Acute Myel oid Leukemi a Interp

BACKGROUND | NFORMATI ON: Acute Myel oi d Leukem a Panel by NGS

CHARACTERI STICS: Acute nyeloid |l eukemia (AM.) is a genetically heterogeneous

hemat ol ogi ¢ mal i gnancy characterized by the cl onal expansion of myeloid blasts (e.g.
undi fferentiated nyeloid precursors) in the peripheral blood, bone marrow, and/or

other tissues, which results in inpaired henmatopoi esis and bone narrow failure. AM
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is the nost common acute |leukemia in adults (approxinately 80 percent of |eukem a
cases) and accounts for the | argest nunber of annual deaths fromleukenia in the
United States. The nedi an age at diagnosis is 67 years, and 54 percent of patients
are di agnosed at 65 years of age or older. Advances in the treatnent of AML have |ed
to significant inprovenent in outcones for younger patients; however, prognosis in
the elderly, in whomthe majority of new cases occur, renains poor. Recent studies
have identified recurrently nutated genes w th diagnostic and/ or prognostic inpact
in AML. The presence of certain nutations may informclinical nanagenment. This
nmul ti-gene panel by nmassively parallel sequencing (next generation sequencing) is a
nore cost-effective approach when conpared to the cost of nmultiple single gene
tests. This test can be used to conpl enment the norphol ogi c and cytogenetic workup of
nyel oi d mal i gnanci es.

GENES TESTED: ANKRD26, ASXL1, CEBPA, DDX41, DNMTI3A, ETV6, FLT3, GATA2, |DH1, |DH2,
KIT, KRAS, NPML*, NRAS, RUNX1, TP53, WI'1

* - One or nore exons are not covered by sequencing for the indicated gene; see
limtations section bel ow

METHODOLOGY: Genomic DNA was isol ated from peri pheral bl ood or bone marrow and then
enriched for the targeted exonic regions of the tested genes. The variant status of
the targeted genes was deternined by nassively parallel sequencing. The hgl9
(GRCh37) human genone assenbly was used as a reference for identifying genetic
variants.

LI M TATIONS: Variants outside the targeted regions or belowthe limt of detection
are not identified. Variants in regions that are not included in the preferred
transcript for the targeted genes are not detected. In sone cases, variants may not
be identified due to technical Iimtations in the presence of pseudogenes or in
repetitive or honol ogous regions. It is also possible sone insertion/deletion
variants nmay not be identified.

The foll owi ng regi on was not sequenced due to technical limtations of the assay:
NPML ( NM 002520) exon 1

LIMT OF DETECTION (LOD): 5 percent variant allele fraction (VAF) for single

nucl eotide variants (SNV) and snall variants |ess than 24 base pairs (bp). Variants
greater than 24bp may be detected at LOD, but the analytical sensitivity may be
reduced.

ANALYTI CAL SENSI TI VI TY: The positive percent agreenent (PPA) estinmate for the
respective variant classes (with 95 percent credibility region) are |listed bel ow.
CGenes included on this test are a subset of a |arger nethods-based validation from
whi ch the PPA val ues are derived.

Singl e nucl eotide variants (SNVs): 96.9 percent (95.1 — 98.1 percent)
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Insertions/Duplications (1-24bp): 98.1 percent (95.5 — 99.3 percent)

I nsertions/Duplications (greater than 24bp): > 99 percent (92.9 - 100.0 percent)
Del etions (1-24bp): 96.7 percent (92.8 - 98.7 percent)

Del etions (greater than 24bp): 90 percent (79.5 - 96.1 percent)

Mul ti-nucleotide variants (M\Vs): 97 percent (93.0 — 99.0 percent)

FLT3 1 TDs: Greater than 99 percent (97.1 - 100.0 percent)

CLI NI CAL DI SCLAIMER: Results of this test nust always be interpreted within the
context of clinical findings and other relevant data and should not be used al one
for a diagnosis of nalignancy. This test is not intended to detect mninmal residual
di sease.

This test was devel oped and its performance characteristics determ ned by ARUP
Laboratories. It has not been cleared or approved by the US Food and Drug

Admi nistration. This test was performed in a CLIA certified |aboratory and is

i ntended for clinical purposes.
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