
Oncologic Emergencies in Lung Cancer: 

What every clinician must know?

고려대학교 구로병원 호흡기내과 최주환



1. Symptom-Driven Oncologic Emergencies: Rapid Recognition and Immediate Management

(1) Malignant pericardial effusion

(2) Hemoptysis

(3) Symptomatic brain metastases

2. Treatment-Related Oncologic Emergencies in the Era of Novel Therapies

(1) ICI-associated pneumonitis and myocarditis

(2) BiTE-related CRS and ICANS

(3) ADC-associated interstitial lung disease

.



Malignant pericardial effusion





Duration

Outcomes of Cancer Patients Undergoing Percutaneous Pericardiocentesis for Pericardial Effusion

J Am Coll Cardiol. 2015 Sep 8;66(10):1119-28.

Percutaneous pericardiocentesis with extended catheter drainage was safe and effective (successful in 99%), 
including in those with thrombocytopenia.

2 cases of catheter-related infections were documented among the 7 patients whose catheter drainage lasted >7 days.



Anti-Inflammatory Drugs 

Effect of Anti-Inflammatory Drugs on Clinical Outcomes in Patients With Malignant Pericardial Effusion

J Am Coll Cardiol. 2020 Sep 29;76(13):1551-1561.

Steroids NSAIDs Colchicine



The catheter can be removed once the drainage 
has decreased to less than 25 to 30 ml in 24 hours. 



Hemoptysis



Tranexamic acid 

Tranexamic acid: a narrative review of its current role in perioperative medicine and acute medical bleeding

Front Med (Lausanne). 2024 Aug 7:11:1416998.



Tranexamic acid 

Efficacy of tranexamic acid in haemoptysis: A randomized, controlled

Pulm Pharmacol Ther. 2016 Oct:40:80-3.

In group-T 16.27% patients needed intervention as compared to 38.1% in group-C (p 0.053). 
The mean blood transfusion (1.58 ± 0.88 & 1.67 ± 0.669 units) and hospital stay (4.14 ± 3.18 

& 5.48 ± 3.26 days) was also lower in group-T as compared to group-C.



Bronchoscopy

Reevaluating the Role of Bronchoscopy Prior to Bronchial Artery Embolization in Nonintubated Patients With Hemoptysis Due to Bronchiectasis and 

Chronic Pulmonary Infection

CHEST Pulm. 2024 Dec 10;3(1):100128.

.



Bronchoscopy

Reevaluating the Role of Bronchoscopy Prior to Bronchial Artery Embolization in Nonintubated Patients With Hemoptysis Due to Bronchiectasis and 

Chronic Pulmonary Infection

CHEST Pulm. 2024 Dec 10;3(1):100128.

.

Our findings do not support the routine use of bronchoscopy prior to BAE in this population.



Recommendation (Radiology)

CIRSE Standards of Practice on Bronchial Artery Embolisation

Cardiovasc Intervent Radiol (2022) 45:721–732.



Metastatic Brain Tumors

(+ Metastatic Spinal Cord Compression)





ASCO and SNO

• Steroid 사용시 기준 

무증상 : Routine steroid 사용은 권장하지 않음

경도 : Dexamethasone 4-8mg/day

중등도 -심한 증상 : Dexamethasone 16mg/day 고려

단 증상 중증도는 임상 증상 중심 (MRI 소견 X, Midline shift도 X, Edema의 크기 X), 그러나 명확한 기준안 제시 X

무증상 : MRI image (+), 증상 X

경도 : 가벼운 두통, 경미한 Nasea, vomiting, 미세한 감각 / 운동능력이상

중등도 : 지속적인 두통, 반복되는 Nasea, vomiting, 보행 불량, 인지 장애 

심한 증상 : Drowsiness, 편마비, 시야장애

.



ASCO and SNO

• Dexamethasone을 가장 선호 > Prednisolone, methylprednisolone

① Mineralocorticoid 효과가 거의 없음 (고혈압, 말초부종 악화)

② 반감기가 길다 : Dexamethasone은 반감기가 길어서 반드시 6시간마다 투여할 필요는 없다. 가능하면 야간 투여

는 불면과 섬망 등의 부작용이 있을 수 있어서 피하면 좋다. (예시) 4mg IV2 보다는 4mg 아침 + 4mg 점심

③ 가장 많은 논문에서 사용

④ 대개 투여 후 수 시간내 호전 되며, 24~72시간 이내에 최대 효과에 도달하니, 증상이 악화되면 다른 원인을 생각

한다.

• 검증된 감량 권고안 X

가능한 한 빨리 감량하되, 환자가 임상적으로 견딜 수 있는 속도보다 빠르게 줄이지 않는다.

5일마다 4mg 감량 : 16mg -> 12mg -> 8mg -> 4mg

7일마다 반으로 감량 : 16mg -> 8mg -> 4mg

.



Immune Checkpoint Inhibitor



T regulatory 

cells
Cytotoxic lymphocyte

Immune checkpoint 
inhibitor



Possible mechanisms

N Engl J Med 2018;378:158-68.



The spectrum of immune related adverse events

Adverse effects of immune-checkpoint  inhibitors: epidemiology, management and surveillance

Nat Rev Clin Oncol. 2019 Sep;16(9):563-580.

ASCO : There should always be a high level of suspicion.



What happens if we just observe it without any additional treatment?

Clinical Outcomes of Patients With Metastatic NSCLC After Discontinuation of Immunotherapy Because of Immune-Related Adverse Effects

JTO Clin Res Rep. 2022 Nov 25;4(1):100441.

- Small sample!!!, single-center retrospective observational study (N=30)

- NSCLC in whom ICI had to be discontinued owing to a serious irAEs.

A watchful waiting approach is justified after discontinuation of ICI owing to irAEs.



Time of onset

Late-Onset Immune-Related Adverse Events After Immune Checkpoint Inhibitor Therapy

JAMA Network Open. 2025;8(3):e252668.

- Retrospective observational cohort study : 2021~2025, 795 patients (Lung cancer 21.0%)



Incidence rates of immune related adverse events

Cancer and treatment specific incidence rates of immune related adverse events induced by immune checkpoint inhibitors: a systematic review

British Journal of Cancer (2025) 132:51–57.

- Systematic review : 272 studies (2017-2021),  305,879 total patients on ICI.

- General irAE occurrence across any grade was 40.0% (37.3–42.7%), and high grade was 19.7% (15.8–23.7%)

- ICI monotherapy was 30.5% (28.1–32.9%), and ICI combination therapy 45.7% (29.6–61.7%).

Clinical trial : 25.5% (2,496/9783)

Pharmacovigilance or surveillance : 43.3% (23,705/54,767) 



Incidence rates of immune related adverse events

Cancer and treatment specific incidence rates of immune related adverse events induced by immune checkpoint inhibitors: a systematic review

British Journal of Cancer (2025) 132:51–57.

Skin (28.7%), Pulmonary (18.9%), Cardiac (18.0%) 



Consider PFT with DLCO + Chest CT / BAL

Consider ECG, troponin, pro-BNP +Echo



Management

ESMO Clinical Practice Guideline

1. Diagnosis and grading of irAEs

2. Ruling out differential diagnoses (consultation specialist, biopsy)

3. Selecting the appropriate immunosuppression strategy for grade 2 events

4. Active evaluation at 72r h to adapt treatment

ASCO Guideline

Grade I : ICI is to be continued with close monitoring (Except for some neurological, hematological and cardiac toxicities, such as myocarditis.)

Grade 2 : ICIs are temporarily discontinued + Corticosteroids (0.5–1 mg/kg prednisone or equivalent) can be administered

Grade 3 : ICI suspension + Administration of high-dose corticosteroids (1–2 mg/kg prednisone or methylprednisolone, tapered over 4–6 weeks)

Grade 4 : Permanent discontinuation of ICI is recommended.

For grades 1–3, if symptoms and/or lab values revert to grade 1 or less, an ICI rechallenge can be done



Mechanism-based therapeutic managements

Immune-related adverse events in non-small cell lung cancer: Occurrence, mechanisms and therapeutic strategies

Clin. Transl. Med. 2024;14:e1613.

Mycophenolate

Cyclophosphamide

Rituximab

Infliximab

Tocilizumab



Pneumonitis: No. 1 Fatal Toxicity of PD(L)1 Monotherapy

Immune-Related Toxicity in NSCLC: Current State of the Art and Emerging Clinical Challenges

Journal of Thoracic Oncology Vol. 19 No. 3: 395–408.

- Time to Toxicity Onset (Median, Range) : 34 wk (1.5–127 wk)



ESMO Clinical Practice Guideline : Management of IR-ILD



ESMO Clinical Practice Guideline : Management of IR-ILD



ESMO Clinical Practice Guideline : IR-myocarditis



Case report

Early development of pembrolizumab-induced fulminant myositis and cardiotoxicity in a patient with metastatic thymoma

Respirol Case Rep. 2022 Aug 24;10(9):e01025.



Bispecific T-cell Engager therapy (BiTE) : Tarlatamab







Bispecific T-cell Engager therapy (BiTE) : Tarlatamab

Tarlatamab

면역세포 암세포

• Cytokine Release Syndrome (CRS)

: Fever, Hypotension, and Hypoxia

• Immune effector cell–associated neurotoxicity syndrome

(ICANS) : Mental change



Second-line treatment outcomes in SCLC

Second-line treatment outcomes after first-line chemotherapy plus immunotherapy in Extensive-Stage small cell lung cancer (ES-SCLC) patients: A 

large French multicenter study 

Lung Cancer 194 (2024) 107887



DeLLphi-301

Tarlatamab for Patients with Previously Treated Small-Cell Lung Cancer

N Engl J Med 2023;389:2063-75



The mechanism of action for bispecific T-cell engager (BiTE) 

The BiTE (Bispecific T-Cell Engager) Platform: Development and Future Potential of a Targeted Immuno-Oncology Therapy Across Tumor Types

Cancer 2020;126:3192-3201

Cancer Ag B7 CD28

Step 1 : TCR-MHC, Recognition Step 2 : CD28-B7, Activation/Expansion



The mechanism of action for bispecific T-cell engager (BiTE) 

The BiTE (Bispecific T-Cell Engager) Platform: Development and Future Potential of a Targeted Immuno-Oncology Therapy Across Tumor Types

Cancer 2020;126:3192-3201

B7 CD28

Step 2 : CD28-B7, Activation/Expansion BiTE



Normal immune system BiTE



Experimental & Molecular Medicine (2021) 53:1116–1123

SCLC

Positive 
feedback



Cytokine Release Syndrome

• Common symptoms: fever, hypotension, and hypoxia

• Timing

• Median Onset: 13 hours (IQR: 8-27 hours)

• Median Duration: 4 days

• Resolution in 98% of cases

CRS, n (%)

Parts 1-3
Tarlatamab

10 mg
(n = 133)

Part 1
Tarlatamab

100 mg
(n = 87)

All Grades 68 (51) 53 (61)

Grade 1 40 (30) 28 (32)

Grade 2 27 (20) 20 (23)

Grade 3 1 (1) 5 (6)

CRS was predominately grade 1 or 2 in severity 



Cytokine Release Syndrome

Management per protocol

• Supportive care such as acetaminophen, IV hydration, and glucocorticoids

CRS was generally managed with supportive care; 
additional interventions were infrequently utilized

Additional interventions 
for CRS,
n (%)

Parts 1 + 2
Tarlatamab

10 mg
(n = 99)

Part 1
Tarlatamab 100 

mg
(n = 87)

Part 3
Tarlatamab 10 mg

(n = 34)

Tocilizumab 5 (5) 9 (10) 2 (6)

IV fluid 8 (8) 8 (9) 1 (3)

Supplemental oxygen 7 (7) 8 (9) 4 (12)

Vasopressor support 1 (1) 1 (1) 0







Tarlatamab, is also expected to have limited BBB penetration under normal conditions. 

WIREs Mech Dis. 2022;14:e1576. 

IL-6 Drug

DAMPs



Immune effector cell–associated neurotoxicity syndrome

ICANS Symptoms

• Confusion, impaired attention, tremor, and

motor findings, weakness, or both

Timing

• Median Onset: 5 days

• Median Duration: 6.5 days

Management per protocol

• Follow institutional guidelines

• All grades: supportive care

• ≥ Grade 2: glucocorticoid therapy

• Grade 4: high-dose glucocorticoid treatment

AEs of interest, n (%)

Parts 1 + 2
Tarlatamab

10 mg
(n = 99)

Part 1
Tarlatamab 10

0 mg
(n = 87)

Part 3
Tarlatamab 10 

mg
(n = 34)

ICANS and associated neurologic events

Overall 7 (7) 24 (28) 4 (12)

Grade ≥ 3 severity 0 4 (5) 0

Serious 2 (2) 11 (13) 2 (6)

Leading to tarlatamab 
discontinuation

1 (1) 1 (1) 0

Fatal 0 0 0







Timing of CRS and ICANS and associated neurologic events

• CRS was largely confined to the first or second dose
• ICANS occurred infrequently overall and was predominantly observed with tarlatamab 100 mg

* * * * * *

* * * * * *

10 mg 

Tarlatamab

100 mg 

Tarlatamab



The mechanism of CRS

Dissecting the mechanism of cytokine release induced by T-cell engagers highlights the contribution of neutrophils

ONCOIMMUNOLOGY 2022, VOL. 11, NO. 1, e2039432

• An in vitro co-culture assay of human PBMCs or total leukocytes





Patients 1 : M76, COPD, 4th Line, SD – Day 1 : 1mg, CRS (+) , 8.8days

Immune effector cell–associated neurotoxicity syndrome (10%)

The patient developed grade 2 CRS on day 1 without any neurological symptoms. 

However, on day 8, in the absence of CRS, the patient presented with symptoms consistent with grade 3 ICANS. 

.



Antibody–drug conjugates (ADCs)



Antibody-drug conjugates 

Antibody-drug conjugates in lung cancer: dawn of a new era?

Precision Oncology (2023) 7:5





Targets for antibody (NSCLC)

The Era of Antibody Drug Conjugates in Lung Cancer: Trick or Threat?

Cancer Res Treat. 2025;57(2):293-311

Enhertu



DESTINY-Lung01 (NSCLC) : 6.4 mg per kilogram of body weight

Trastuzumab Deruxtecan in HER2-Mutant Non-Small-Cell Lung Cancer

N Engl J Med. 2022 Jan 20;386(3):241-251.



DESTINY-Lung02 (NSCLC) : 5.4mg vs 6.4 mg

Final Analysis Results and Patient-Reported Outcomes From DESTINY-Lung02-A Dose-Blinded, Randomized, Phase 2 Study of Trastuzumab 

Deruxtecan in Patients With HER2-Mutant Metastatic NSCLC

J Thorac Oncol. 2025 Dec;20(12):1814-1828.



DESTINY-Lung02 (NSCLC) : 5.4mg vs 6.4 mg

Final Analysis Results and Patient-Reported Outcomes From DESTINY-Lung02-A Dose-Blinded, Randomized, Phase 2 Study of Trastuzumab 

Deruxtecan in Patients With HER2-Mutant Metastatic NSCLC

J Thorac Oncol. 2025 Dec;20(12):1814-1828.



Pooled analysis

Pooled analysis of drug-related interstitial lung disease and/or pneumonitisin nine trastuzumab deruxtecan monotherapy studies

ESMO Open. 2022 Aug;7(4):100554.



Pooled analysis

Pooled analysis of drug-related interstitial lung disease and/or pneumonitisin nine trastuzumab deruxtecan monotherapy studies

ESMO Open. 2022 Aug;7(4):100554.



Pooled analysis

Pooled analysis of drug-related interstitial lung disease and/or pneumonitisin nine trastuzumab deruxtecan monotherapy studies

ESMO Open. 2022 Aug;7(4):100554.



FDA



Mechanism : payload-mediated lung injury > HER2 target

Interstitial pneumonitis related to trastuzumab deruxtecan, a human epidermal growth factor receptor 2-targeting Ab–drug conjugate, in monkeys

Cancer Sci. 2020 Dec;111(12):4636-4645.



Oncologic Emergencies in Lung Cancer
Essential take-home comments for rapid clinical decisions

1. Malignant pericardial effusion: Moderate (10m
m), < 7days, Cath remove <25–30 mL/24 h.

2. Hemoptysis: Tranexamic acid, the bleeding lung 
down, routine bronchoscopy X, BAE (Main)

3. Symptomatic brain metastases: Dexamethason
e for symptoms (not imaging)

4. ICI pneumonitis/myocarditis: A high level of suspici
on, A watchful waiting approach, Grading, Immunosuppr
ession : 2 day/start

5. BiTE/tarlatamab CRS–ICANS: CRS is usually ear
ly and low grade, ICANS may occur separately - che
ck mental status.

6. ADC / T-DXd ILD: Payload-mediated lung injury, fi
brosis, 5.4mg/kg, <12months

Core mindset: A high level of suspicion, A watchful waiting approach, Grading, Immunosuppression
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