
Immunotherapy Integration In Thoracic Surgery: Recent 
Progress and Essential Perspective
-Esophageal cancer

In-Ho Kim

Associate Professor

Division of Medical Oncology

Department of Internal Medicine

Seoul St. Mary's Hospital

The Catholic University of Korea 



Esophageal Cancer



Esophageal Cancer: Histological Subtypes



Current 1L immunotherapy-based treatment in advanced 
esophageal cancer

1950 2020

Pembrolizumab+chemo
(KN590)

2021

Nivolumab+chemo
Nivolumab+ipilimumab
(CM648)

Camrelizumab+chemo
(ESCORT-1st)

Toripalimab+chemo
(JUPITER-06)

Sintilimab+chemo
(ORIENT-15)

2022

Tislelizumab+chemo
(RATIONALE-306)

Tiragolumab+atezolizumab+chemo
(SKYSCRAPTER-08)

Lenvatinib+pembrolizumab+chemo
(LEAP-014)

Sugemalimab+chemo
(GEMSTONE-304)

Positive trial Ongoing trial

Serplulimab+chemo
(NCT03958890)

2023

5-FU/Cisplatin
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Kelly, R. J., et al. (2021). N Engl J Med 384(13): 1191-1203.



Lesson from other tumor

N Engl J Med 2021;384:2102-2114



Back to the title
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Clinical scenario

1. Preop CCRT  surgery  FU

2. Preop systemic therapy  Surgery  FU

3. Definitive CCRT  FU

The role of immunotherapy



Setting the Stage: Locoregional ESCC

• Treatments are with curative intent.

• Surgical resection alone is insufficient.

• Multimodality approach is the standard of care.

• R0 resection is critical.

• Completion of planned therapies is essential.

• Systemic recurrences remain a challenge.



Neoadjuvant CCRT - CROSS

• CROSS trial
• Phase III, N=366 (23% SqCC, 75% ADC, 2% Undiff.)

• T1N1 – T2-3Nx (64% Node +ve)

• Preop CCRT with paclitaxel/carboplatin vs. upfront surgery

van Hagen P et al. N Engl J Med 2012;366:2074-2084



Neoadjuvant CCRT - CROSS

• Focus on ESCC
• Median OS: 21 vs. 82 months

• Median PFS: 11.6 vs. 74.7 months

• pCR rate: 49%

• 10 year OS rate: 23 vs. 46%

van Hagen P et al. N Engl J Med 2012;366:2074-2084



CROSS 10-Year Follow-Up: Significant Distant Recurrences
(Both Adeno and SCC Data)

Eyck BM, et al. J CIin OncoI 391995-2004, 2021

Low doses of radiosensitizing chemotherapy used limited systemic effects



Neoadjuvant CCRT - NEOCRTEC5010
Surgery vs. ChemoRT + Surgery for ESCC in China

• Phase III, N=451 (100% 
SqCC), 100% Chinese

• Primary endpoint: OS

• T1-4N1M0/T4N0M0,

• Preop CCRT with 
vinorelbine/cisplatin vs. 
upfront surgery



Neoadjuvant CCRT - NEOCRTEC5010
Surgery vs. ChemoRT + Surgery for ESCC in China

Yang, H., et al. (2018). J Clin Oncol 36(27): 2796-2803.

• OS: 100 vs. 66.5 months, HR 0.71; P=0.025



Impact of RT in Locoregional Esophageal Cancer

• Pros
• Downstage the tumor

including pCR

• Increase R0 resection rates

• Cons
• Limited systemic control



pCR rates among several neoadjuvant studies

Korean J Thorac Cardiovasc Surg 2020; 53(4): 160-167.



Clincal significance of pCR from MDACC experience

Blum Murphy, M., et al.2017 Cancer 123(21): 4106-4113.



Phase 3 Studies Defining Standard Practice in Japan

Ando et al. Jour of CIinic Onc 2003 (21): 4592-4596;
Ando et al, Ann Surg OncoI 2012 (19): 68-74



Neoadjuvant CCRT vs. chemotherapy vs. intense 
chemotherapy

2022 GI ASCO



Intesnse chemotherapy vs. conventional chemotherapy

2022 GI ASCO

Neo DCF vs. CF



Neoadjuvant CCRT vs. conventaional chemotherapy

OS PFSNeo CF+RT vs. CF



Intense chemo (DCF) vs. CCRT ?

Median OS 3-yr OS rates

Neoadjuvant DCF Not reached 72.1%

Neoadjuvant CF+RT 7.0yr 68.3%

2022 GI ASCO



JCOG-1109 (NExT study): pCR rates

2022 GI ASCO

Why didn't higher pCR rate translate into longer OS?



RO resection rates from JCOG-1109 (NExT study) 

• Intense systemic treatment is Enough for R0 resection ?

2022 GI ASCO

Neo DCF
(Intense systemic treatment)

Neo CF+RT
(Current standard)

pCR rates 18.6% 36.7%

R0 rates 94.5% 98.9%

Systemic disease 
control rates

? ?



Toxicities between chemotherapy and CCRT

2022 GI ASCO



JCOG 1109 vs. CROSS vs. NEOCRTEC5010

2022 GI ASCO



Neoadjuvant CCRT vs. chemotherapy: Chinese result 

• CMISG1701 study

• Neoadjuvant 
chemoradiotherapy versus 
neoadjuvant chemotherapy 
followed by minimally 
invasive esophagectomy

• Bulky tumors: cT3-4N0-1

• Neoadjuvant CCRT (CROSS) 
vs. intense chemotherapy
• Intense chemotherapy: Two 

cycles of paclitaxel (175 mg/ m2) 
and cisplatin (75 mg/m2) q3wks

Tang, H., et al. (2023). Annals of Oncology 34(2): 163-172.



Neoadjuvant CCRT vs. chemotherapy: Chinese result 
OS and PFS

Tang, H., et al. (2023). Annals of Oncology 34(2): 163-172.



Endpoint of preoperative treatment

• pCR
• Surrogate marker for local control

• Reflect the good systemic control ?

• Is associated with 
• Decreased recurrence 

• Prolonged survival

• Improved prognosis

• Distant recurrence
• Need systemic control

• Safety

The possible role of 
Immunotherapy 



Lesson from metastatic setting

• Response rates of ICI+chemo vs. chemo alone among the first 
line setting

Trial Immunotherapy Chemo backbone
ORR

(ICI+chemo)
ORR

(Chemo Alone)
CR

(ICI+Chemo)
CR

(Chemo Alone)

KEYNOTE-590 Pembrolizumab 5-FU+Cisplatin 45% 29% 5% 3%

CHECKMATE-648 Nivolumab 5-FU+Cisplatin 53% 20% 6% 3%

ESCORT-1st Camrelizumab Paclitaxel+Cisplatin 72% 62% 5% 2%

ORIENT-15 Sintilimab Paclitaxel+Cisplatin 64% 52% 7% 3%

JUPITER-06 Toripalimab Paclitaxel+Cisplatin 69% 52% 4.5% 2.6%

RATIONALE 306 Tislelizumab
Paclitaxel or 5-FU+Cisp

latin 
63% 42% 8% 2%

SKYSCRAPER-08
Tiragolumab + Atezoli

zumab
5-FU+Cisplatin 45% 27% 5% 3%



Chemotherapy and Immunotherapy: 
Friends or Foes?

• Foes with immunotherapy ?
• Chemotherapy

• Dose-dependent myelosuppression.

• Immunosuppressive.

• Sometimes, used to treat 
autoimmune diseases or to prevent 
transplant rejection.

• Suggesting an antagonistic effect 
with immunotherapy.

• Friends with immunotherapy ?
• Chemotherapy

• The ability to debulk the BULKY 
tumor mass

• Decreasing the number of tumor 
cells that should need to be 
eliminated by immune cells

• Reducing the immunosuppressive 
factors produced by cancer cells



Current status of neoadjuvant immunotherapy

Neoadjuvant RT 
combination



PALACE-1

• Locally advanced ESCC, N=20

• Phase 1b, primary endpoint: safety

• Pembrolizumab+paclitaxel+carboplatin+RT

• Paclitaxel/carboplatin: CROSS regimen

pCR: 55% 
Li, C., et al. (2021). European Journal of Cancer 144: 232-241.



PERFECT

• Locally advanced ESCC, N=40

• Phase 2, primary endpoint: feasibility

• Atezolizumab+paclitaxel+carboplatin+RT

• Paclitaxel/carboplatin: CROSS regimen

pCR: 30% 

Clin Cancer Res 2021;27:3351–9



TD-NICE

• Locally advanced ESCC, N=45

• Phase 2, primary endpoint: Major pathologic response

• Tislelizumab+nab-paclitaxel+carboplatin

• Nab-Paclitaxel/carboplatin: not CROSS regimen (paclitaxel 260mg/m2. carboplatin AUC 5)

pCR: 50% 

Yan, X., et al. (2022). International Journal of Surgery 103: 106680.



ESCORT-NEO/NCCESOIJ

2024 GI ASCO



Baseline characteristics in ITT population

2024 GI ASCO



Primary endpoint: pCR rate assessed by BIRC in ITT 
population

2024 GI ASCO



Subgroup analysis of pCR (Cam+nab-TP vs. TP)

2024 GI ASCO



MPR & pathological regression in primary tumor by BIRC

2024 GI ASCO



Surgery summary

2024 GI ASCO



SurgicaI complications in >1 patient

2024 GI ASCO



Summary of preoperative AEs

2024 GI ASCO



Ongoing phase III studies of perioperative immune checkpoint 
inhibitor therapy

2024 Future oncology



Current challenging issue

• Proper partner of ICI (chemotherapy only vs CRT)
• Radiotherapy induced immune-response

• Appropriate chemotherapy ?

• Safety

• Optimal timing, sequence ?

• Predictive biomarker



Immunogenic Cell Death: Chemotherapy Meets Immunology

• Insult of cancer cells by cytotoxic 
chemotherapy leads to release and 
relocation of damage associated 
molecular patterns (DAMPs) that increase 
the adjuvanticity of cancer cells 

• Release of intracellular molecules, such 
as ATP, enhances the recruitment of APCs

• Cytotoxic T lymphocytes (CTLs) are 
activated by these mature DCs by 
antigen presentation and IL-1β secretion.

• CTLs produce inflammatory cytokines like 
IFN-γ which leads to the elimination of 
chemotherapy resistant tumors.

Front Oncol. 2021 Aug 23;11:728018



Immunogenic Cell Death: Chemotherapy Meets Immunology

• Several studies suggested that 
immunogenic cell death effect according to 
chemotherapy.

• Conventional chemotherapy can mediate 
immunostimulatory effects by targeting 
cancer cells or immune cells as well as by 
altering whole-body physiology.

• Immunostimulatory chemotherapeutics 
stand out as promising partners for 
combination regimens involving immune 
checkpoint inhibitors, although additional 
research is required to identify the optimal 
regimens.

Nat Rev Clin Oncol 17(12): 725-741.



Immunogenic Cell Death: Chemotherapy Meets Immunology

The Lancet 398(10294): 27-40.  JAMA Oncology 6(10): 1571-1580.

CM649: Positive trial
Nivo+5-FU+Oxaliplatin

KN-062: Negative trial
Pembro+5-FU+Cisplatin



Appropriate chemotherapy regimen



The Right Dose of Chemotherapy

• Maximum tolerated dose
• Toxicities of combination therapy

• Effect of killing tumor cell or tumor shrinkage 

• Dose-dependent myelosuppression

• Depletion of effector immune cells

• Metronomic or lower dose as partners of ICI ?

• In clinical settings, the effect of metronomic chemotherapy has not yet been 
well-established. 
• The concept of metronomic or lower dose chemotherapy is only skewed to the perspective 

of anti-tumor immunity.



The Timing of Chemo-Immunotherapy

• TME is a key determinant of ICI responsiveness, and dynamically 
changes alongside tumor progression.

• Earlier metastatic stage
• Theoretically, immunotherapy administered to patients in earlier stages of 

the disease, with less deteriorated immunity and before a myeloablative 
chemotherapy treatment.

• ICI+chemo showed a promising efficacy in the first line setting.

• Perioperative setting
• Neoadjuvant

• Adjuvant
• No radiographic tumor

• Micro-metastatic tumor burden: Appropriate induction of ICD from chemotherapy ?



What is appropriate biomarker of ICI and chemotherapy ?



Effect on immune cells - Activation of Immune Effector Cells

• Several hypotheses and backgrounds.

• For examples
• Gemcitabine restores the proliferative capacity of T 

effector cells

• Paclitaxel  enhances the maturation of DC precursors 
by the activation of TLR-4 and ultimately favors the 
efficient priming of CD8+ T cell.

• Lymphotoxic chemotherapy might result in a 
paradoxical reshaping of the T-cell repertoire and the 
differentiation into tumor-attacking cytotoxic T cells.

Biomedicines 2022, 10, 1822. 
Cancers 15(15): 3955.

Early Increase in Circulating PD-1+CD8+ T 
Cells Predicts Favorable Survival in Patients 
with Advanced Gastric Cancer Receiving 
Chemotherapy



Summary

• Current issue
• pCR, down-staging, R0 resection
• Systemic control
• Safety
• Neoadjuvant vs. adjuvant vs. perioperative

• Emerging issue in the immunotherapy era
• Biomarker
• Appropriate partner 

• Immunomodulatory properties of chemotherapeutic drugs and radiation
• The optimal dose, timing, sequence or combination
• Novel agents (Newer immunotherapy, ADC, bispecific antibody, etc)

• Monitoring



Summary




