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Background: Rearrangements of ALK are established targets in the current therapy of
advanced NSCLC and are predominantly detected by IHC and/or FISH. However, both
methods occasionally produce discordant results. This may occur especially in so-called
borderline (BL) cases, showing ALK FISH-positive signals in 10–20% of tumour nuclei
around the cutoff (15%) for ALK FISH-positivity. This leads to a diagnostic, and thus
therapeutic, dilemma.

Methods: We selected 18 unequivocal samples (12 ALK IHC- and FISH-negative; 6
ALK IHC- and FISH-positive) and 15 equivocal samples with discordance between
FISH (Vysis LSI ALK Dual Color) and IHC (D5F3), including cases with FISH-BL
results, for further RNA based-analysis. To detect ALK rearrangement at the transcrip-
tional level, RNA was analysed using a targeted multiplex-PCR panel followed by S5
sequencing and direct transcript counting using a digital probe-based assay
(Nanostring). Sensitivity of both methods was defined using RNA obtained from an
ALK-positive NSCLC cell-line dilution series.

Results: Cases with unequivocal IHC/FISH results showed concordant data with both
RNA-based methods. Three IHC-negative/FISH-positive samples were negative with
both RNA-based methods. The four IHC-negative/FISH-BL-negative cases, as well as
the five IHC-negative/FISH-BL-positive samples, showed negative results by sequenc-
ing and digital probe-based assay. The two IHC-positive/FISH-BL-positive cases were
both positive on the RNA level; whereas a tumour with questionable IHC and FISH-
BL-positive status displayed no ALK fusion transcript.

Conclusions: The comparison of methods for the confirmation of ALK rearrangements
revealed that the detection of ALK protein by IHC and ALK fusion transcripts on tran-
scriptional level by sequencing and probe-based assay leads to concordant results. Only
a small proportion of clearly ALK FISH-positive cases are unable to express the ALK
protein and ALK fusion transcript, which might explain non-response to ALK inhibi-
tors. Therefore, our findings led us to conclude that ALK testing should be based on
IHC- or RNA-based methods, especially for ALK FISH BL cases.
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Background: The combination of immune-checkpoint (IC) inhibitors with targeted
therapies represent a new goal of immunotherapy, aimed at personalizing and potenti-
ating the self-response against cancer. Organoids as novel 3D cancer models, allow the
study in vitro of the tumor microenvironment (TME), including tumor-infiltrating
lymphocytes (TILs) and their interaction with tumor cells. In this study we analyzed
whether the combination of anti-PD-L1 drugs with MEK inhibitor (MEKi) affect the
growth of organoids and TILs obtained from tumor biopsy of NSCLC patients.

Methods: Lung biopsies from 3 NSCLC patients were enzymatically digested. Cells
were cultured in matrigel for 6 days and treated with atezolizumab or avelumab, alone
or in combination with MEKi. Immunofluorescence (IF) staining for CD3, CD8 and
CD45 was conducted; cells were also stained for FACS analysis with anti- CD45, CD3,
CD4, CD8, CD14, CD56, CD19, CD11c, PD-1; a staining for EPCAM and PD-L1

allowed a better characterization of tumor cells. After 6 days of treatment, MTT assay
verified cell viability; the expression levels of IFNg, IL-10, PD-1, PD-L1, TIM-3, LAG-3
and IDO-1 were analysed through real-time PCR.

Results: IF staining revealed that in organoids the interactions between tumor cells and
TILs are preserved. FACS analysis confirmed that TILs were mainly TCD8þ and tumor
cells analysed were EPCAMþ for almost 40%. The combination of anti PD-L1 and
MEKi is associated with a reduction in organoid’s dimensions and viability, especially
in PD-L1þ tumors and with a higher percentage of TCD8þ/PD-1þ lymphocytes. The
combination of MEKi with anti PD-L1 is also associated to a higher expression of the
pro-inflammatory cytokine IFNg and a reduction of the anti-inflammatory IL10. The
expression of IC molecules was also modified by this combination; in particular LAG-3
and IDO-1 expression were dramatically reduced.

Conclusions: Organoid models allow to study tumors more realistically, because they
show some typical features of the organ they derive. This model become particularly
useful for the analysis of TME of each patient and for the testing of combination drugs
and the development of precision and personalized immunotherapies.
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Background: This is the first study, to our knowledge, aimed at assessing the feasibility
of intraoperative detection of esophageal cancer (EC) after intravenous indocyanine
green (ICG) injections in rabbit and patient specimens using near-infrared (NIR) fluo-
rescence imaging.

Methods: VX2 tumors were surgically implanted in the esophageal muscular layer of 45
rabbits 2 weeks before esophagectomy. They received 1, 2, or 5 mg/kg of intravenous
ICG injections 3, 6, 12, 24, or 48 hours before surgery. Twenty-five consecutive patients
(21 men; age, 63.968.59 years) who were scheduled to undergo esophagectomy for
squamous cell EC were enrolled. Five patients received neoadjuvant concurrent chemo-
radiotherapy (CCRT) before surgery. All patients received 1 or 2 mg/kg of ICG intrave-
nously 6, 12, or 24 hours before surgery. The fluorescence intensity was measured in all
resected rabbit and patient specimens using an NIR fluorescence imaging system on a
back table after surgery.

Results: EC was successfully detected in all rabbits; the mean tumor size was 0.8660.21
(range, 0.5–1.3) cm. Fluorescence signals were detected in all animals. The tumor-to-
normal fluorescence signal ratio (TNR) in rabbits was higher between 6 (6.8960.35)
and 12 (7.5360.26) hours at 1 mg/kg (p< 0.01), between 12 (10.5960.41) and 24
(12.0660.57) hours at 2 mg/kg (p< 0.01), and between 24 (14.8860.63) and 48
(13.7360.19) hours at 5 mg/kg (p< 0.01) of ICG than at other times. Fluorescence sig-
nals were detected in all except 4 patients without residual tumors after preoperative
CCRT. One false-positive case involved no residual tumor with inflammation (TNR,
13.64). The mean tumor size in 20 patients was 3.962.1 (1.1–10) cm. The TNR in the
patients was higher between 6 (15.2260.59) and 12 (17.0160.18) hours at 1 mg/kg
(p< 0.01) and between 12 (18.9260.01) and 24 (19.8160.73) hours at 2 mg/kg
(p< 0.01) of ICG than at other times.

Conclusions: NIR fluorescence imaging revealed EC 6 to 24 hours after systemic ICG
injections per their doses. However, passive ICG accumulation could not help discrimi-
nate tumors with inflammation; thus, tumor-targeted fluorescence should be devel-
oped to solve this problem in the future.
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