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Abstract

IDHT and IDH2 mutational status is a critical biomarker with diagnostic, prognostic, and treatment implications in
glioma. Although IDHT p.R132H-specific immunohistochemistry is available, it is unable to identify other mutations
in IDH1/2. Next-generation sequencing can accurately determine IDH1/2 mutational status but suffers from long
turnaround time when urgent treatment planning and initiation is medically necessary. The Idylla assay can

detect IDH1/2 mutational status from unstained formalin-fixed paraffin-embedded (FFPE) slides in as little as a few
hours. In a clinical validation, we demonstrate clinical accuracy of 97% compared to next-generation sequencing.
Sensitivity studies demonstrated a limit of detection of 2.5-5% variant allele frequency, even at DNA inputs below

determination of IDH1/2 mutational status.
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the manufacturer’s recommended threshold. Overall, the assay is an effective and accurate method for rapid

Introduction

The IDHI and IDH2 genes encode isoforms of isocitrate
dehydrogenase enzymes located in the cytosol and mito-
chondria, respectively, and perform oxidative carbox-
ylation of isocitrate to a-ketoglutarate (a-KG) with the
attendant reduction of NADP+to NADPH. Pathogenic
missense variants concentrate in codon 132 of IDHI and
codons 140 or 172 of IDH2 and result not only in loss of
wild-type IDH1/2 catalytic activity, but also gain of func-
tion through reduction of a-KG to 2-hydroxyglutarate
(2-HG) with consumption of NADPH. The accumulation
of 2-HG in cells competitively inhibits enzymes reliant
on a-KG, including those involved in the tricarboxylic
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acid cycle important for cellular metabolism and histone
and DNA demethylases crucial for epigenetic regulation.
Decreased NADPH levels result in diminished reserves of
antioxidants like glutathione that protect the cell against
oxidative damage and of deoxynucleotides used in repair
of DNA damage [1-3].

Adult-type diffuse gliomas are the most common pri-
mary malignant brain tumors, and over 30% have a
mutation in IDH1 or IDH2. This is a critical prognostic
marker, associated with significantly longer overall and
progression-free survival compared to IDH1/2-wildtype
adult-type diffuse gliomas. Over 90% of IDH1/2 mutant
gliomas harbor the IDH1 p.R132H alteration while IDH1
p-R132C/G/L/S and IDH2 p.R172G/K/M are more rarely
observed [4]. The rapid detection of IDHI1/2 mutations
is not only diagnostically and prognostically important
but also impacts treatment decisions, especially as clini-
cal trials of IDH inhibitors such as ivosedinib and vora-
sidenib show promise at slowing disease progression in
lower WHO CNS grade disease [5].
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Current standard-of-care testing for IDH1/2 altera-
tions at our institution consists of an initial immunohis-
tochemistry (IHC) test to detect the protein produced by
the IDHI p.R132H alteration followed by a next-genera-
tion sequencing (NGS) panel that includes the IDHI and
IDH?2 genes. While the IHC can provide relatively rapid
results within 1-2 days of ordering, it is limited to one
alteration, and while the NGS panel covers both genes
entirely, the turnaround time (TAT) can reach over two
weeks.

The Idylla IDH1-2 Mutation Assay Kit is a sample-to-
result, cartridge-based real-time PCR assay that quali-
tatively detects five alterations resulting in five codon
changes in IDH1 (p.R132C/H/G/S/L) and ten alterations
resulting in nine codon changes in IDH2 (p.R140Q/L/
G/W and p.R172K/M/G/S/W). Advantages of the assay
include minimal hands-on time, rapid TAT, and use of
FFPE tissue as direct input. Here we evaluated test per-
formance characteristics of the Idylla IDH1-2 assay using
glioma FFPE tissue samples, which can often have limited
tissue and thus low DNA input.

Materials and methods

This retrospective clinical validation study was approved
by the Weill Cornell Medicine Institutional Review
Board.

Clinical cohort, samples, and controls

Clinical FFPE specimens were obtained from patients
treated at NewYork-Presbyterian Hospital (NYPH)
campuses between 2018 and 2023 that had a diagno-
sis of glioma by histology and corresponding immu-
nohistochemistry (IHC) and molecular testing. For
cartridge input, we used 1-5 unstained FFPE tissue
sections (3—4 pm thick) per case. The optimal number
of unstained sections to test was determined through
microscopic examination of tissue and tumor quantity
on an H&E slide cut serially following the unstained
sections. Reference standard DNA for IDHI p.R132H
(HD677), IDH2 p.R172K (HD680), and wild-type IDH1/2
(HD678, HD681) from Horizon Discovery (Waterbeach,
UK) was used for limit of detection (LOD) studies at vari-
ant allele fraction (VAF) 2.5%, 5% and 7% with 10 ng, 20
ng, and 50 ng DNA inputs. Residual extracted DNA from
peripheral whole blood of three patients with hemato-
logic malignancy (IDHI p.R132H with VAF 46.2%, IDH2
p.R140K with VAF 49.7%, IDH1/2 wild-type) was tested
at 200 ng, 100 ng, and 50 ng in duplicate. DNA was
extracted from FFPE slides using the Maxwell 16 FFPE
Plus LEV DNA purification Kit (Promega, Madison, WI,
USA) with 30 pl elution volume and DNA quantitation
was performed using the Nanodrop (Thermo Fisher Sci-
entific, Waltham, MA, USA).
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Immunohistochemistry

Diagnostic IHC to determine the presence of IDH1 pro-
tein with p.R132H alteration was performed on all glioma
cases as part of routine clinical evaluation using the anti-
IDH1 R132H (Hu) from Mouse (H09) DIA-H09 mono-
clonal antibody from Dianova (Geneva, Switzerland), as
previously described [6]. Strong cytoplasmic staining in
tumor cells indicated the presence of mutant IDH1 pro-
tein with the p.R132H alteration.

Next-generation sequencing

All samples had next-generation sequencing (NGS)
performed as part of routine clinical evaluation by the
Oncomine Comprehensive Assay v2 on the Ion Torrent
platform by Thermo Fisher Scientific (Waltham, Massa-
chusetts, USA) as previously described [6]. This assay has
a limit of detection of 3% variant allele fraction and cov-
ers 143 cancer-related genes, including /DH1 p.R132 and
IDH2 p.R140 and p.R172.

Idylla IDH1-2 mutation assay

The Idylla IDH1/2 PCR assay by Biocartis (Mechelin, Bel-
gium) rapidly detects 15 of the most common IDHI1/2
mutations in acute myeloid leukemia and diffuse gliomas
(IDHI R132C/H/G/S/L, IDH2 R140Q/L/G/W, and IDH2
R172K/M/G/S/W) with a run time of 1.5 h (Supplemen-
tary Table 1). The universal single-use cartridge contains
all necessary generic reagents including liquid reagents
for nucleic acid extraction and lyophilized reagents for
qPCR reactions to test one sample at a time. The single-
use vial contains all assay-specific qPCR reagents includ-
ing allele-specific primers and probes for detection of
IDH1/2 alterations. Separate vials are also available for
other Idylla assays, such as EGFR, that can be used with
the same cartridge system. When a sample is ready to be
tested, 50 pl of vial content and sample is added to the
lysis pad at the bottom of the cartridge opening. The
sample may consist of 10-50 pl of liquid (extracted DNA,
direct blood or bone marrow) or up to five unstained
paraffin-embedded sections sandwiched between two fil-
ter papers wetted with nuclease-free water. All process-
ing steps happen within the cartridge and all components
are only compatible with the Idylla system and reagents.
The cartridge contains microfluidic channels that trans-
port processed sample to five separate chambers where
the qPCR occurs. Each chamber contains five channels
with different sets of primers, allele-specific unlabeled
mediator probes, and universal fluorescent reporters.
Three chambers amplify targets for either IDHI R132,
IDH?2 R140, or IDH2 R172 codons and the remaining two
chambers amplify only the sample processing control
(SPC). The SPC, a conserved fragment in the KIF11 con-
trol gene, is in the fifth channel of each qPCR chamber
and is used as a process control, to measure the amount
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of amplifiable DNA in the sample, and to compare against
mutations detected by the assay.

When the qPCR cycles are completed, the system
reviews PCR curve data for the SPC and calculates a
cycle of quantification (Cq) value. This is repeated for
PCR curves generated by the target signals, and a delta
Cq (ACq) value is calculated between the SPC and the
target alteration. The automated report results whether
an alteration was detected within a codon, the Cq of
the target alteration curve, the ACq between the target
alteration and the SPC within the same chamber, and
the mean Cq of all SPCs (SPC; Cq). Per manufacturer,
optimal input is >500 ng extracted DNA (50 ul extracted
DNA with > 10 ng/ul DNA concentration) or 1-5 FFPE
sections with > 10% neoplastic content.

Cartridge output was analyzed using software version
v4.5.0.764 on the Idylla console and software version
4.2.3 of R Statistical Software. Per manufacturer, SPC;
Cq>35 indicates low DNA input or quality. An invalid
result is reported for a codon when its corresponding
control is not detected, and if more than one control is
not detected, the entire cartridge result is invalid. Accept-
able ACq between control Cq and codon Cq for IDH1
R132, IDH?2 R140, and IDH2 R172K are <10, <8, and <7,
respectively. To mimic current clinical testing using the
Idylla EGFR and KRAS assays, we used five FFPE sections
for biopsies or cases with scant tissue and one FFPE sec-
tion for resections with abundant tissue.

Results

Accuracy in clinical samples

Thirty-one infiltrating glioma FFPE tissue specimens
were tested, all of which had known IDH1/2 status as
determined by the Oncomine Comprehensive Assay v2
performed as part of routine clinical testing. Neoplastic
content ranged from 10 to 90%, and variant allele frac-
tion of the known IDHI1/2 mutation ranged from 21 to
56.6%. Two of the specimens were previously frozen sec-
tions for intraoperative analysis that were subsequently
FFPE. Specific hotspot alterations tested included IDH1
p.R132H (n=15), IDHI p.R132G (n=2), IDHI p.R132L
(n=1), IDHI p.R132S (n=2), IDHI p.R132C (n=1), IDH2
p-R172K (n=1), IDH2 p.R172M (n=1). Seven cases were
IDH wild-type, and one case had a IDHI p.I117T variant
of uncertain significance. All cases with IDHI p.R132H
were positive by IDH1 R132H IHC, while the remaining
cases were negative by IHC (Fig. 1). The mean SPC; Cq
for IDHI p.R132 and IDH2 p.R172 alterations was 33.9
(SD 1.7) and 32.8 (SD 1.5), respectively, and the mean
target Cq for IDHI p.R132 and IDH2 p.R172 samples
were 38.0 (SD 1.6) and 35.5 (SD 3.3), respectively. Spe-
cific cases and Cq values are shown in Table 1. To evalu-
ate other alterations on the assay additional non-glioma
specimens with IDHI p. R132L (n=1), IDH2 p.R140Q
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(n=1), IDH2 p.R172G (n=3), and IDH2 p.R172W (n=3)
were also tested. Only one case with IDH2 p.R172G was
not detected by the assay, though the VAF was 2% and
below the expected LOD.

Compared to the Oncomine Comprehensive Assay
v2 targeted NGS panel, concordance in detection using
FFPE slides was 97% (38/39) due to a presumably false
positive IDH2 p.R172K (SPC; Cq 34 and target Cq 36.7)
by Idylla in addition to the IDH1 p.R132H alteration (tar-
get Cq 37.1) that was detected by both NGS and Idylla
in case number 19. This IDH2 p.R172K alteration was
not detected when retested with extracted DNA (832 ng)
from serially following sections instead of scraped FFPE
tissue. There was not enough remaining tissue to retest
with scraped FFPE tissue.

Moreover, of the thirty-nine samples tested, three
samples initially failed when using FFPE tissue sections.
Invalid results in two FFPE specimens that were previ-
ously frozen for intraoperative consultation (case 11:
with IDH1 R132H with 33.6% VAF by NGS and case 27
with wild-type IDH1/2 with >60% neoplastic content by
pathologist estimation) were likely due to insufficient or
poor-quality DNA input. Since no additional slides were
available, repeat testing was performed with 50 ng of
previously extracted DNA from NGS testing, leading to
successful, concordant results (SPC; Cq 36.8 and IDHI
p-R132 Cq of 39.1 in case 11). For the third case with
invalid results, (case 5 with IDHI R132H and 56.6% VAF )
DNA extraction of a deeper FFPE section yielded 764 ng
DNA, which was above the minimum recommended
input of 500 ng. Repeat testing using this extracted DNA
resulted in concordant results (SPC; Cq of 33.5 and IDH1
p-R132 Cq of 38.4). Including these three cases where
extracted DNA was used to rescue the invalid results
obtained from the FFPE section, overall concordance was
97% (38/39). All three of these specimens were from 2019
and were not significantly older than the samples that
were successful on first attempt.

Limit of detection, limit of input, and reproducibility
studies

Extracted DNA from Horizon DNA controls HD677
(IDH1I p.R132H) and HD680 (IDH2 p.R172K) that were
diluted into HD678/HD681 (wild-type DNA) were suc-
cessfully tested in triplicate with 50 ng input at VAF of
7% and 5% (Supplementary Table 2). Given limited avail-
ability of cartridges, we further tested at 2.5% VAF in a
step-wise manner at lower DNA inputs (50 ng, then 10
ng, and 20 ng). LOD was established for HD680 repeated
in triplicate with 10 ng input at VAF 2.5% (mean SPC; Cq
35.0 (SD 0.23), mean IDH2 p.R172 Cq 39.3 (SD 0.40)),
and for HD677 with 20 ng input at VAF 2.5% (mean SPC;
Cq 33.7 (SD 0.20), mean IDH1 p.R132 Cq 39.5 (SD 0.79)).
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Fig. 1 The H&E and IDHT R132H IHC sections are shown for case 20. Morphology and other immunohistochemical findings raised the clinical suspicion
of an IDH1/2 alteration (A). However, IHC for IDH1 R132H was negative, demonstrating only a background non-specific blush interpreted as negative (B).
The positive control is shown in the inset for reference. NGS and Idylla testing revealed IDH1 p.R132C alteration

Extracted DNA from two FFPE glioma samples, IDHI  we first tested at 10% VAF with 50 ng and then tested in
p-R132H with VAF of 39.5% and IDH2 p.R172K with VAF  duplicate at both 5% VAF with 50 ng input and 2.5% VAF
48.9% (Sample 22), were diluted with DNA extracted  with 50 ng input. LOD was established for IDH2 p.R172K
from IDH1/2 wild-type FFPE glioma sample (Supple- repeated in triplicate with 50 ng input at VAF 2.5% (mean
mentary Table 3). Given limited availability of cartridges, = SPC; Cq 34.0 (SD 0.40), mean IDH2 p.R172 Cq 39.6 (SD
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Table 1 Accuracy studies on FFPE tissue slides of glioma cases. *Three cases had invalid results with FFPE tissue slides, all of which
had successful repeat testing performed with DNA extracted from additional unstained FFPE slides (see text). **One discordant case
(number 19) had an additional alteration, IDH2 R172K reported by Idylla but that was not detected by NGS. TOne case (number 34) was
not detected by Idylla but had VAF below the limit of detection
Number Year specimen collected and tumor type Alteration Variant allele Idylla Result SPCx Cqtarget ACq
frequency of
IDH1/2 altera-

tion by NGS

1 2018 IDH1_R132H 36.5% IDH1_R132 32.1 36.9 48
Glioma

2 2018 IDH1_R132H 41.2% IDH1_R132 37 40.1 43
Glioma

3 2019 IDH1_R132H 384% IDH1_R132 323 374 5
Glioma

4 2019 IDH1_R132H 43.8% IDH1_R132 338 38 4
Glioma

5 2019 IDH1_R132H 56.6% Invalid*
Glioma

5-Repeat IDH1_R132 335 384 4.8

6 2019 IDH1_R132H 32.7% IDH1_R132 34 38.7 42
Glioma

7 2019 IDH1_R132H 38.2% IDH1_R132 347 40.1 53
Glioma

8 2019 IDH1_R132H 40.9% IDH1_R132 33.8 389 5.1
Glioma

9 2019 IDH1_R132H 46.2% IDH1_R132 32.8 379 5
Glioma

10 2020 IDH1_R132H 39.5% IDH1_R132 30.2 346 44
Glioma

11 2019 IDH1_R132H 33.6% Invalid*
Glioma

11-Repeat IDH1_R132 36.8 39.1 3

12 2019 IDH1_R132H 43.7% IDH1_R132 319 36.2 42
Glioma

13 2019 IDH1_R132H 47.6% IDH1_R132 336 38.2 43
Glioma

14 2022 IDH1_R132H 21% IDH1_R132 32.1 36.7 46
Glioma

15 2022 IDH1_R132H 28.7% IDH1_R132 37 404 26
Glioma

16 2019 IDH1_R132G 45.5% IDH1_R132 351 383 1.8
Glioma

17 2022 IDH1_R132G 40.3% IDH1_R132 36.1 38.6 2.1
Glioma

18 2020 IDH1_R132S 33.7% IDH1_R132 335 36.7 32
Glioma

19 2019 IDH1_R132S 41.4% IDH1_R132 34 37.1 22
Glioma

IDH2_R172** 36.7 3

20 2022 IDH1_R132C 43.1% IDH1_R132 339 388 49
Glioma

21 2018 IDH1_1N117T 40.3% No mutation 30.9
Glioma

22 2019 IDH2_R172K 48.9% IDH2_R172 319 31.7 0
Glioma

23 2023 IDH2_R172M 29% IDH2_R172 317 32.7 13
Glioma

24 2019 No mutation N/A No mutation 328

Glioma
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Table 1 (continued)
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Number Year specimen collected and tumor type Alteration Variant allele Idylla Result SPCx Cqtarget ACq
frequency of
IDH1/2 altera-
tion by NGS
25 2019 No mutation N/A No mutation 374
Glioma
26 2019 No mutation N/A No mutation 358
Glioma
27 2019 No mutation N/A Invalid*
Glioma
27 - Repeat No mutation 377
28 2019 No mutation N/A No mutation 379
Glioma
29 2022 No mutation N/A No mutation 293
Glioma
30 2022 No mutation N/A No mutation 323
Glioma
31 2024 IDH1_R132L 5% IDH1_R132 339 393 54
Glioma
32 2023 IDH1_R132L 8% IDH1_R132 344 41.2 6.8
Adenocarcinoma,
liver
33 2023 IDH2_R140Q 72% IDH1_R140 31.2 337 2.5
Acute myeloid leukemia, bone marrow
34 2024 IDH2_R172G 2% No mutation® 323 N/A N/A
EBV-associated lymphoproliferative neoplasm,
lymph node
35 2023 IDH2_R172G 14% IDH2_R172 344 39.2 57
Cholangiocarcinoma, liver
36 2023 IDH2_R172G 27% IDH2_R172 305 338 34
Carcinoma,
soft tissue
37 2023 IDH2_R172W 21% IDH2_R172 349 37.7 28
Cholangiocarcinoma, liver
38 2023 IDH2_R172W 25% IDH2_R172 333 389 56
Cholangiocarcinoma, liver
39 2022 IDH2_R172W 33% IDH2_R172 333 353 1.1

Adenocarcinoma,
liver

0.50)), and for IDHI p.R132H with 50 ng input at VAF
5% (mean SPC; Cq 33.2 (SD 0.10), mean IDHI p.R132 Cq
39.5 (SD 0.60)).

Estimation of VAF using ACq values

Evaluation of ACq versus variant allele frequency in FFPE
samples with IDHI p.R132H alterations, HD677, and
HD680 did not demonstrate strong correlations (Supple-
mentary Fig. 1), precluding use of this assay for semi-
quantitation. Input amount varied for the FFPE clinical
samples, and as expected the R? value (0.14) was notice-
ably lower when compared to HD677 and HD680 con-
trols at 50 ng input (0.516 and 0.453, respectively).

Reproducibility studies in clinical samples
Reproducibility studies were performed using two FFPE
glioma samples, cases 8 and 22, with IDHI p.R132H and

IDH2 p.R172K mutations respectively, by testing FFPE
sections on three separate days (Supplementary Table
5). Complete agreement was observed in both samples:
IDHI p.R132H (40.9% VAEF, 1 FFPE section with ., 932 ng
input DNA, mean SPC; Cq 33.8 (SD 0.26), mean [DHI
p-R132 Cq 38.9 (SD 0.12)) and IDH2 p.R172K (48.9%
VAF, 1 FFPE section with ., 2,616 ng input DNA, mean
SPC; Cq 32 (SD 0.56), mean IDH2 p.R172 Cq 31.4 (SD
1.08)).

Comparison of assay performance using scraped FFPE
tissue versus DNA extracted from FFPE tissue

Given the initial failure of FFPE in three samples with
subsequent success on extracted DNA, we tested four
additional FFPE glioma samples by both using FFPE tis-
sue sections scraped directly into the cartridge and by
using DNA extracted from an equivalent number of FFPE
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tissue sections. The SPC; Cqs and target codon Cqs did
not vary significantly between scraped FFPE tissue from
slides and extracted DNA from FFPE tissue sections
(Table 2). The amount of DNA extracted ranged from 932
ng to 2616 ng when using 1 section or 832 ng when using
5 sections for a small biopsy.

Comparison of assay performance using extracted DNA
from FFPE tissue vs. peripheral blood

To compare FFPE performance with other sample types
and to assess the performance of the assay on IDH2
p-R140 detection, extracted DNA from the peripheral
blood of three patients with hematologic malignancy
(IDHI p.R132H at VAF 46%, IDH2 p.140Q at 50% VAEF,
and wild-type) were tested at 200 ng, 100 ng, and 50 ng
input in duplicate (Supplementary Table 4). All eighteen
samples were concordant with results from ddPCR and
had lower SPC; Cq and target Cq values compared to
FFPE tissue samples even with lower DNA inputs.

Discussion

IDH1 and IDH2 mutational status is a critical biomarker
in the evaluation of glioma. While immunohistochemis-
try and next-generation sequencing are well-established
methods for determining IDH1/2 mutational status, each
methodology suffers from drawbacks. The benefits of
immunohistochemistry are that it requires only a single
slide, has a rapid TAT, and can be evaluated by the surgi-
cal pathologist as part of immunohistochemical workup,
but the most commonly used antibody clone can only
detect the IDH1 p.R132H alteration [7]. Next-generation
sequencing methods are more comprehensive and can
detect any oncogenic missense alteration in IDHI or
IDH?2 [8], but sequencing requires a high DNA input and
the TAT can be over two weeks. Therefore, a method that
combines benefits of both assays -- rapid TAT, minimal
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material, and ability to detect any alteration in /[DH1/2 --
would be ideal.

Rapid TAT of IDHI1/2 mutational status would allow
for quicker treatment planning and initiation, as well as
more efficient enrollment in clinical trials. Clinical tri-
als often have very limited windows for enrollment, and
batched tests or high complexity tests such as NGS have
TATs that can make it difficult for clinicians to enroll
their patients in time. Other assay possibilities have been
explored previously. For example, recent studies dem-
onstrated the clinical utility of quantitative PCR and
digital droplet PCR tests for determining IDHI1/IDH2
mutational status that had good concordance with IHC
and NGS [9, 10]. Digital droplet PCR (ddPCR) is a tech-
nique where a water-oil emulsion partitions the sample
into many individual reactions so that either zero, one, or
more target molecules are present in each independent
reaction. This approach can detect low levels of posi-
tives against a strong background of negatives. Thus, the
technique can achieve limit of detection down to ., 0.1%,
outperforming the standard real-time quantitative PCR
(gPCR) in rare target detection. However, this theoretical
sensitivity is limited in FFPE samples due to background
formalin fixation artifacts that affect signal to noise ratio.
Moreover, the high sensitivity of ddPCR comes at the
cost of limited dynamic range and longer assay setup
times. The dynamic range depends on the number of par-
titions analyzed and on most commercial systems this is
typically around four orders of magnitude compared to
seven orders of magnitude achievable by qPCR. In con-
trast to single cartridge use, ddPCR often requires batch-
ing of samples to maintain realistic cost per test and
efficient use of technologist time, which can affect TAT.
Finally, though glioma samples often have limited tissue,
they have adequate tumor cellularity and do not require
the high sensitivity attainable by ddPCR.

Table 2 Performance of assay on extracted DNA from FFPE tissue versus tissue from scraped FFPE sections

Sample Year specimen collected Alteration Sample type VAF SPCx Cq Cq target ACq

8 2018 IDHT p.R132H FFPE 40.9% 338 389 5.1
(1 section)

8 2018 IDHT p.R132H DNA 40.9% 346 392 4.5
932 ng

22 2019 IDH2 p.R172K FFPE 48.9% 319 31.7 0
(1 section)

22 2019 IDH2 p.R172K DNA 48.9% 31.8 306 -13
2616 ng

19 2019 IDHT p.R132S FFPE 41.4% 34 37.1 22
(5 sections)

19 2019 IDHT p.R132S DNA 41.4% 355 38 2.5
832 ng

30 2022 Wild-type FFPE N/A 323 N/A N/A
(1 section)

30 2022 Wild-type DNA N/A 310 N/A N/A

1172 ng
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Here, we use the Idylla Rapid IDH1/2 Mutation Assay,
a single sample cartridge-based, fully automated real-
time PCR assay that can detect a variety of mutations in
IDH1I and IDH?2. Hands-on technologist time is approxi-
mately five minutes for initial set-up of the assay, and the
Idylla cartridge and console system performs automated
DNA extraction, real-time PCR, result interpretation,
and report generation in ninety-five minutes. Input for
the assay can consist of either direct sample or extracted
DNA from FFPE for glioma patients and direct sample or
extracted DNA from blood and bone marrow in EDTA
for acute myeloid leukemia patients.

The Idylla Rapid IDH1/2 Mutation Assay had 97% con-
cordance with NGS, with failure in one case due to a
non-specific call using scraped FFPE tissue that was not
seen when repeated with extracted DNA. Notably, there
were no false negatives in cases with sufficient mate-
rial. The assay performed well even with low DNA input
(50 ng), and LOD ranged from 2.5 to 5% with increased
sensitivity for IDH2 R172K compared to IDH1 p.R132H
using both inputs of genomic DNA from controls as well
as DNA from FFPE samples. Notably, for IDHI p.R132H,
the LOD for FFPE samples was 5% VAF with 50 ng input
compared to 2.5% VAF with 20 ng input using genomic
DNA. However this LOD should still be sufficient for
FFPE glioma samples which tend to have high tumor
cellularity.

One limitation of the study is that some of the IDH1/2
alterations covered by the assay are extremely rare. No
standard control material was commercially available,
and no clinical samples were available at our institution,
precluding definitive assessment of these rare variants.

Some considerations with clinical implementation of
the assay are that it may be sensitive to pre-analytic con-
ditions that affect the quality of the DNA. In our experi-
ments, specimens that had previously undergone frozen
section analysis for intraoperative diagnosis led to invalid
results in two cases. Using DNA that was separately
extracted from slides cut from previously frozen tissue
blocks were successful. Similarly in one case with a false
positive IDH2 p.R172K detection, repeat testing using
DNA separately extracted from FFPE slides did not show
this alteration. This may indicate an issue with pre-PCR
sample processing of FFPE in the Idylla cartridge, per-
haps due to PCR inhibition such as from reagents using
during preparation of frozen tissue, like OCT Tissue
Tek, that are not removed during the Idylla nucleic acid
extraction process. In scenarios, like at our institution,
where these samples usually undergo additional testing
by a large cancer gene panel, this could be added as a dis-
claimer to the test and would not preclude routine use for
initial rapid testing.

Overall, the Idylla extraction method is a reliable assay
to rapidly and accurately determine IDH1/2 status from
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unstained slides in a few hours. While the promise of
same-day /DH1/2 status is attractive, it should be noted
that other upstream factors can delay TAT from the
oncologist’s perspective. Therefore, thoughtful consider-
ation of laboratory workflows and assay implementation
are important.
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NGS next-generation sequencing
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