
Hyung-Joo Oh1, Hyun-Ju Cho1, Seung-Hee Song1, Woo-Jae Son2, Jin-Han Bae2, In-Jae Oh1, Young-Chul Kim1, 
Hae Ung Lee2, Cheol-Kyu Park1

DLL3-based Enrichment Enables Sensitive and Specific 
Detection of Circulating Tumor Cells During 
Immunotherapy in Small-Cell Lung Cancer

1Internal Medicine, Chonnam National University Medical School and Hwasun Hospital, Hwasun  ̧Jeollanam-do, Republic of Korea
2Seoul Campus, CTCELLS  ̧Inc., Seoul, Republic of Korea



Disclosure
• The author declares no conflicts of interest.

2



Disclosure

3

Artificial Intelligence (AI) Use Disclaimer

In accordance with the standards and guidance set forth by the Accreditation Council for Continuing Medical Education (ACCME), individuals in control 
of content are required to disclose the use of artificial intelligence (AI) in the development of educational materials. This includes identification of the 
specific AI tool(s) utilized and a description of how AI contributed to content creation as a slide reference.

IASLC maintains oversight of all educational content and conducts a thorough review process to ensure that materials are evidence-based, fair-
balanced, and free from commercial bias, consistent with ACCME Standards for Integrity and Independence.

While AI may be used as a supportive tool in content development, it does not replace clinical expertise or independent medical judgment. Learners are 
advised to critically evaluate all information presented and apply their own professional judgment when incorporating knowledge into clinical practice.

*All individuals responsible for content must disclose within the slides if AI was used in the development of the material and specify which AI tool was 
utilized.
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Introduction
Structure of DLL3

Wand H., et al. Pharmaceutics. 2025 Apr 16;17(4):520. 

Regulatory network of DLL3 in cellular signaling 



Introduction

Serrano AG, et al. NPJ Precis Oncol. 2024 Nov 19;8(1):268.

Gene and protein expression patterns of DLL3 in lung cancer cell lines.DLL3 IHC expression in patient samples with neuroendocrine carcinomas

DLL3 expression in lung cancer



Introduction

Rudin CM, et al. Nat Rev Cancer. 2019 Jul;19(7):415. 

Small cell lung cancer subtypes and DLL3 expression
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Introduction

Epithelial-mesenchymal transition (EMT) of tumor 

cells

Circulating tumor cells (CTCs)
Immune-escape mechanisms of 

CTCs

Ma L, et al. Signal Transduct Target Ther. 2024 Dec 2;9(1):336. 

7



Introduction

8

No patients Method Findings

Naito et at. 
J Thorac Oncol. 2012 

N=51

(ED, N=24)

Cellsearch®  
(VeridexLLC)

EpCAM isolated intact cells

Cytokeratin +, CD 45-
Prognostic marker

Hiltermann TJN et al. 
Ann Oncol. 2012 

N=59

(ED, N=38)

Cellsearch® Predict of response and Survival

Hou JM, et al. 
Am J Pathol. 2009 

N=50

(ED, N=30)

Cellsearch® Prognostic marker

Tanaka F, et al. 
Clin Cancer Res. 2009 

N=9 Cellsearch® Marker for distant metastasis 

Naito T et al, J Thorac Oncol. 2012 Mar;7(3):512-9.
Hiltermann TJN et al. Ann Oncol. 2012 Nov;23(11):2937-2942.

Hou JM, et al. Am J Pathol. 2009 Aug;175(2):808-16
Tanaka F, et al. Clin Cancer Res. 2009 Nov 15;15(22):6980-6..

Previous studies on CTC in SCLC

Limitation of Cellsearch
: EpCAM-dependent, positive selection 
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Purpose of the study

Evaluate the potential of DLL3 as a biomarker for enhancing CTC detection 

and monitoring treatment response in patients with SCLC-ES 
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Inclusion criteria

Patients diagnosed with extensive stage SCLC scheduled to receive chemo-immunotherapy

Tissue immunohistochemistry

• SCLC subtype (ASCL1, POU2F3, NEUROD1, YAP1)

• CD8, PD-L1(sp263) expression

Blood sample process

Whole body 6ml, collected at each cycle 

1st line 

Chemo-I/O treatment

2nd line 

Tarlatamab treatment

Baseline C2 C4 Landmark 

C0 C1D7C1D2 C1D9 C1D15 C2



Methods

C0

CTC enrichment

CTCeptorTM - TRACE platform for CTC isolation 
Before enrichment

After enrichment

From live cells From CD45-
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Methods
CTC identification 

CD45-

/CK+/DLL3-

CD45-

/CK+/DLL3+

CD45-/CK-

/DLL3+
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Results
2. Flowchart of sample analysis

N=17

Age (median) 71.6 ± 7.4

Sex, N(%)

Mae 14 (82.3)

Female 3 (17.6)

ECOG PS, n(%)

0 2 (11.7)

1 8 (47.0)

2 6 (35.3)

3 1 (5.8)

Smoking, PYS
(median, IQR)

40 (32.5-40.0)

proGRP (median, IQR) 3,081 (135-3830.0)

Stage IVA, n(%) 5 (29.4)

IVB 13 (76.4)

SCLC N=17 NSCLC N=5 Healthy donor N=3

2nd line 
treatment N=3

1st line 
treatment

N=14

Basline 
N=14(14)

3rd cycle 
N=8(8)

C1-15
N=1(1)

Total 
pateints(samples)

N=17(51)

Analysis   
N=3(3)

C0 N=3(3) 

Analysis  N=3(3)

5th cycle 
N=9(9)

EOT
N=1(1)

C2 N=1(1)

C3 N=2(2)

C4 N=1(1)

C5 N=1(1)

C1-2 N=3(3) C1-7
N=3(3) 

C1-9
N=3(3) 

C6 N=1(1)

*Patient No (Sample No.)

1. SCLC patients characteristics
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Molecular subtypes by IHC markers in tumor tissue

ASCL1
0
1
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3

High
Negative
Positive

DLL-3 ExpressionSubtypes of SCLC CD8 (+) PD-L1(sp263)

ASCL1
N=12

NEUROD1
N=3

POU2F3
N=2

N=15

N=2

N=5

N=2

*determined by the highest H-score
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Results
Molecular subtypes by IHC markers in tumor tissue

Correlation between tissue DLL3 IHC and DLL3+ CTCTissue DLL3 IHC and DLL3+ CTC by subtypes

185 (20-300)
Median(range)

30 (20-280)

CD45-DLL3+ CTC (%) by subtypesDLL3 expression in tissue by subtypes DLL3+ CTC (%) by Tissue DLL3 expression

DLL3 expression in tissue, High: H-score>150

DLL3+ CTC count by Tissue DLL3 
expression

Tissue DLL3 H-Score
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23 (7-121)

3.0 (1-4)0

Median(range)
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Results
CTC dynamics by CTC subtypes and therapeutic response in Chemo-immunotherapy(first-line) 

5th cycle (N=9)3rd cycle (N=8)

95.5%
(173)

Total CTC 
count
181

2.2% (4)

CD45-CK-DLL3+ CD45-CK+DLL3-CD45-CK+DLL3+

1st cycle (N=14)

54.8%
(229)

14.4%
(60)

Total CTC 
count
418

30.8%
(129)

2.2% (4)

97.3%
(254)

Total CTC 
count
261

2.2% (6)0.3% (1)

Shifts in CTC subtypes following CIO
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P=0.018 P=0.028

0
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BASELINE AFTER TREATMENT

1
2
3
4
5
6
7
8
9
10
11Median 0.59

(IQR 0.24-0.88)
Median 1.00

(IQR 0.95-1.0)

P=0.002 

Proportional shift of CK-/DLL3+ CTCShifts by CTC subtypes



Results

Patient1

Patient3

Patient7

Patient10

Patient4

Patient6

Patient2

Patient11

Patient5

Patient8

Patient9

CIO IO…

PR

SD

PD

Censored

On Treatment

1st line

2nd line
Month 0     1      2     3      4      5     6      7   

Clinical course and outcomes

0

40

80

120
Patient2

0

40

80

120
Patient5

0

40

80

120
Patient6

0

40

80

120
Patient8

0

40

80

120
Patient.9

0

40

80

120
Patient11

0

40

80

120
Patient1

0

40

80

120
Patient3

0

40

80

120
Patient4

0

40

80

120
Patient7

0

40

80

120
Patient10

CTC count of individual patients
Progression after the first three cycles of I/O maintenance therapy

Progression within the first three cycles of I/O maintenance therapy



Results

Median 17 

(IQR11-45)
Median -1 

(IQR -10-3)

Difference(Δ) in CK−/DLL3+ CTC count
P=0.22 
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Results
CTC dynamics in Tarlatamab-treated patients (second-line)

Patient16 69/M
SCLC, RUL (25.4.14), ED 
(cT3N3M1c : Both lungs&pleura, liver, sacrum, Lt. ischium, r/o Lt. femur)
- 1-ACE4# (25.4.24 ~ 7.17) : PR -> PD (RUL, LAPs, both lungs, Liver) 
- 2Tarlatamab: 2025.9.2~9.23
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CK-DLL3+CTC Total CTC
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CK-DLL3+CTC Total CTC

Patient 17 73/M
SCLC, RLL (25.2.25, CNUH PD), ED 
(cT4N3M1c : T10, L2, sacrum, Lt.1st rib, brain(multiple)) 
- 1-ACE4# (25.3.5 ~ 5.9) : PR -> SD
- mATZ7# (25.5.27 ~ 7.8) : PD (LAPs, Rt.pleura, brain(multiple))
- 2Tarlatamab: 2025.8.19~11.11
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Conclusions

➢ DLL3 is more commonly expressed in CTCs than in tumor tissue, and DLL3+ CTCs can 
be efficiently and exclusively detected in ES-SCLC patients using CTCeptorTM, 
serving as a complementary marker to CK for CTC identification and a SCLC marker. 

➢ The dynamic shift in DLL3+ CTC phenotypes mirrored therapeutic response and 
resistance throughout treatment, supporting its potential as a liquid biopsy 
biomarker for real-time CTC-based monitoring of ES-SCLC heterogeneity and ICI 
efficacy. 




