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ABSTRACT —— Objective. Perioperative treatment of non-small cell lung cancer is becoming more precise, and
multiplex genetic analyses using next generation sequencing will inevitably be required even for surgical cases.
Appropriate specimen processing is important for successful multiplex genetic analyses of surgical specimens.
We therefore validated the specimen processing method for lung surgery at our hospital and obtained indicators
that should be observed for successful multiplex genetic analyses from surgical specimens. Methods. Thirty pa-
tients with clinical stage TA3-IITA non-small cell lung cancer scheduled for surgery were prospectively enrolled.
Rapid intraoperative specimens were fixed in 10% formalin and surgical specimens in 20% formalin, and each was
submitted to the Oncomine™ Dx Target Test® Multi-CDx System (ODxTT). The success rate of the ODxTT
analysis of each specimen and the quantity of nucleic acids extracted from each specimen were compared. The
correlation between the quantity of nucleic acids extracted from the surgical specimens and the time required for
the specimen processing process was also evaluated. Results. The success rate of the ODxTT analysis was 100%
for both specimens. The extracted quantities of nucleic acids of both DNA and RNA were significantly higher in
the surgical specimens than the rapid intraoperative specimens. No significant correlation was observed between
the quantity of nucleic acids and the time required for specimen processing. Conclusion. The success rate of the
ODxTT analysis was 100% for lung surgical specimens fixed in 20% formalin. The use of 20% formalin may be
considered in institutions where it is difficult to process surgical specimens as recommended.
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Figure 1. Surgical specimen preparation process in our institute.
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Table 1. Patient Characteristics and Time Required for Each Step of the Surgical Specimen Pro-

cessing Procedure

Overall cohort, n=30

Variables

Age [years], median (range)
Male sex, n (%)
Clinical stage, n (%)
TIA3/1IB/IA/IIB/IIA
Operative procedure, n (%)
RUL/RML/RLL/LUL/LLL/RMLL
Tumor histology, n (%)
Adenocarcinoma
Squamous cell carcinoma
Others
Pathological tumor size [mm], median (range)
Pathological invasion size [mm], median (range)
Pathological stage, n (%)
IA1/IA2/IA3/IB/TTA/IB/IMA/IVA

68 (36-85)
17 (57)

15 (50)/9 (30)/2 (7)/3 (10)/1 (3)
12 (40)/1 (3)/4 (13)/5 (17)/7 (23)/1 (3)
25 (83)
3(10)
2
27 (11-60)
24 (9-60)

1(3)/7 (23)/3 (10)/11 (37)/1 (3)/4 (13)/2 (7)/1 (3)

Time required for each step of the surgical specimens processing

Time left at room temperature [min.], median (range/IQR)

Cold ischemic time [min.], median (range/IQR)

Duration of fixation in 20% formalin [hr.], median (range/IQR)
Turnaround time of ODxTT [days], median (range/IQR)

12 (8-34/9-16)

113 (57-370/93-144)
43 (36-126/40-106)
13 (10-18/12-15)

RUL, right upper lobectomy; RML, right middle lobectomy; RLL, right lower lobectomy; LUL, left upper lo-

bectomy; LLL, left lower lobectomy, RMLL, right middle and lower lobectomy; IQR, interquartile range;

ODxTT, Oncomine™ Dx Target Test®.
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Rapid intraoperative specimens Surgical specimens p-value
Success rate of ODxTT 100% 100% 1.000
Quantity of nucleic acid [ng/pl], median (range/IQR)
DNA 13.9 (4.1-50.0/11.6-15.9) | 19.5 (11.9-62.0/17.3-20.5) | <0.001
RNA 19.6 (4.7-49.5/10.8-34.8) | 27.3 (9.6-72.0/21.4-40.5) [ 0.002
o p<0.001 o 70 p=0.002 °
60
50 °
50
40
< <40 4
3 4
30
° 30
20 ' : '
: 20
[ | :
[ J o
10 10 -
T T T T
Rapid intraoperative specimens  Surgical specimens Rapid Intraoperative specimens Surgical specimens

Figure 2. The comparison of the success rate of ODxTT and the quantity of nucleic acids between rapid intraoper-
ative specimens and surgical specimens. ODxTT, Oncomine™ Dx Target Test®; IQR, interquartile range.
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Figure 3. Correlations between nucleic acids and the tumor size (Al, 2), time left at room temperature (B1, 2), cold
ischemic time (Cl, 2), and formalin fixation time (D1, 2).
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EGFR L858R*
n=8 (27%)
Negative
n=8 (27%) *Includes the following genes
L858R + T790M n=1
L858R + PIK3CA n=2

L858R + Met Ex14 skipping n=1

CTNBB1 O\

n=1(3%)
Met Ex14 skipping

%

“._EGFR exon19 del.
\\ n=3 (10%)

Discordances between ODxTT and Cobas
regarding EGFR testing

ODXTT

L858R+T790M L858R
Negative L858R

Figure 4. Details of the detected genetic alterations in the study and any discordances between ODxTT and Cobas
EGFR Mutation. Test v2 regarding with EGFR testing. ODxTT, Oncomine™ Dx Target Test®.
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