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Chemotherapy, Targeted Therapy, and ICI Therapy Have Different MoAs

That May Lead to Different Toxicity Profiles



Chan KK, Bass AR. Autoimmune complications of immunotherapy: pathophysiology and management. Bmj. 2020;369:m736.

Immune Checkpoint Inhibitors



Immune Checkpoint Blockade and imAEs

Ribas A. N Engl J Med. 2012;366(26):2517–2519;    Day D, Hansen AR. BioDrugs. 2016;30(6):571–584. 
Boutros C et al. Nat Rev Clin Oncol. 2016;13(8):473–486. 



Chan KK et al. pathophysiology and management. Bmj. 2020;369:m736; Lemiale et al. Ann Intensive Care. 2019;9:25.

Immune Checkpoint Blockade and imAEs



Postow MA et al. N Engl J Med. 2018;378:158-68; Martins F et al. Nat Rev Clin Oncol. 2019;16:563-80; Daniels GA et al. Emerg Med J. 2019;36(6):369–377.

Immune-mediated Adverse Events (imAEs)

▪ imAEs affecting the skin, endocrine system, GI tract, and lungs are 

most commonly encountered.

▪ More rarely, neurologic, ocular, cardiovascular, hematologic, and renal 

imAEs can occur.
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Chan KK, Bass AR. Bmj. 2020;369:m736.

Incidence  of imAEs for ICIs and Combination Therapy

▪ Medline and Cochrane Reviews from

2000.1~2019.7, A large systematic review and 

meta-analysis of 35 randomized controlled trials

including 16485 patients

▪ Incidence of any irAEs with anti-CTLA-4 

antibodies : 72%, high grade irAEs 24% 

▪ Incidence of any irAEs with anti-PD-1 or anti-

PD-L1 antibodies: 74%, high-grade irAEs, 14%

▪ Risk of fatal AEs : 0.3%–1.3% 

▪ Colitis and hypophysitis : more frequent with 

anti-CTLA-4 treatment

▪ thyroiditis and pneumonitis: more common with 

anti-PD-(L)1 treatment 



Lemiale et al. Ann Intensive Care. 2019;9:25.

Incidence  of imAEs for ICIs and Combination Therapy



Daniels GA et al. Emerg Med J. 2019;36:369-77.

Incidence  of Any-grade imAEs for ICIs and Combination Therapy



Luo J et al. J Thorac Oncol. 2021;16:1759-64.

Incidence of steroid-refractory imAEs for ICIs 



Luo J et al. J Thorac Oncol. 2021;16:1759-64.

Incidence of steroid-refractory imAEs for ICIs 



Luo J et al. J Thorac Oncol. 2021;16:1759-64.

Steroid refractory or resistant irAEs – 51 patients



Luo J et al. J Thorac Oncol. 2021;16:1759-64.

Steroid refractory or resistant irAEs

▪ The proportion of patients who improved from their steroid refractory irAE at 90 days after the start

of the second immunosuppressant grouped by type of irAE



Onset and Duration of imAEs

Martins F et al. Nat Rev Clin Oncol. 2019;16:563-80. Chan KK, Bass AR. Bmj. 2020;369:m736.

▪ Median time onset of irAEs

▪ Skin: 3 weeks

▪ GI : 7.1 weeks

▪ Liver: 8.4 weeks

▪ Endocrine: 11.4 weeks

▪ Lungs: 9.4 weeks
▪ Kidneys: 16.3 weeks



Daniels GA et al. Emerg Med J. 2019;36(6):369–377;  Martins F et al. Nat Rev Clin Oncol. 2019;16(9):563–580. 
Sosa A et al. Ther Adv Med Oncol. 2018;10:1758835918764628.

Incidence and Severity of imAEs
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# Case 1  imAEs, colitis after Pembrolizumab

Ref from Severance Hospital

▪ M/57
▪ NSCLC (Sqcc), cT2N2M0 IIIA,           

PD-L1 (sp263) 60%

▪ s/p neoadj CCRTx -> disease 

progression with pericardial effusion 

(2020.5), stage IV

▪ s/p 1st-13th pembrolizumab 

(2020.6.18 -2021.5.17)

▪ 2021.5.24 G3 diarrhea, hematochezia 

로 adm

<2021.5.25 sigmoidoscopy>
▪ 전반적으로 erythema +++, edema +++, exudate +++, mucoal

friability, hemorrhage, granularity 소견 보임
▪ Imp: r/o immune related colitis, Bx at DC*2(A), SC*2(B), 

Rectum*2(C)
▪ Pathology: chronic colitis, active, CMV immunostaining result: 

negative (#A,B); positive (#C)



# Case 1  imAEs, colitis after Pembrolizumab 

Ref from Severance Hospital

▪ Patient progress

▪ Treatment

▪ Steroid: MP 62.5mg (1mg/kg) for 1 week → 31.25 (0.5mg/kg) for 1 week -> 이후 po 로

tapering (total 4주 사용) 후 중단

▪ 감염내과 consult: CMV colitis 에 준하여 ganciclovir 5mg/kg BID 로 IV infusion 2-3주 유지: 

ganciclovir 375mg bid for 2 weeks -> po  Valganciclovir PO 900mg bid for 1 week

▪ 소화기내과 consult: mesalazine 1200mg 4T (4800mg) S1 + Pentasa suppo S1 지속유지

▪ Progress

▪ Symptom improved, Pembrolizumab stop,  steroid stop (total 4주 사용)   

▪ Mesalazine 4.8g + pentasa suppo 유지



imAEs:  Gastrointestinal: Colitis - NCCN & ASCO

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Management of Immunotherapy-related Toxicities V.4.2021
Schneider BJ et al. J Clin Oncol. 2021;39(35):3978–3992;   Daniels GA et al. Emerg Med J. 2019;36(6):369–377.

Treat until symptoms 
improve to Grade ≤1 
then taper over <4–6 
weeks



imAEs:  Gastrointestinal: Colitis - ESMO

Haanen JBAG et al. Ann Oncol. 2017;28(suppl 4):iv119–iv142



imAEs:  Gastrointestinal: Colitis -SITC (society for immunotherapy of cancer)

Brahmer JR et al. J Immunother Cancer. 2021;9(6):e002435.

Stool ova and parasite, Clostridium difficile, and 
CMV testing via PCR (if available)



# Case 2  imAEs, hepatitis after Durvalumab

▪ M/78 
▪ NSCLC (adeno), cT4N2M0 IIIB

▪ EGFR wild, PD-L1 (sp263) : 20%

▪ PHx: Chronic hepatitis B

▪ 항암시작전 prophylactic anti-viral (entecavir, 

Baraclude® ) 2021.4.1~

▪ s/p def CCRTx 55Gy/25Fx (2021.4.9-2021.5.14)

▪ 1st Durvalumab 2021.5.28

▪ 2021.6.4 mild fever, chill 로 시행한 lab 상 AST/ALT 

(589/645) 상승 소견으로 adm

Ref from GangNam Severance Hospital
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▪ Patient progress

▪ Treatment

▪ Steroid: MP 100mg (1.5mg/kg) for 1 week → 80mg (1mg/kg) for 1 week ->  60mg for 1 

week → 이후 po 로 tapering (total 6주 사용) 후 중단 +  septrin prophylaxis

▪ 소화기내과 consult: HBV DNA titer 낮고 (200) B viral flare up 가능성은 낮은 상태이며, r/o 

immune related hepatitis 준하여 steroid 치료, LFT f/u 권고

▪ Progress

▪ Symptom improved, Durvalumab 영구중단,  steroid stop  (steroid total 6주 사용함) 

▪ Anti viral (entecavir, Baraclude® ) 유지

Ref from GangNam Severance Hospital

# Case 2  imAEs, hepatitis after Durvalumab



imAEs:  Gastrointestinal: Hepatitis-NCCN & ASCO

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Management of Immunotherapy-related Toxicities V.4.2021
Schneider BJ et al. J Clin Oncol. 2021;39(35):3978–3992;   Daniels GA et al. Emerg Med J. 2019;36(6):369–377.



imAEs:  Gastrointestinal: Hepatitis-NCCN & ASCO

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Management of Immunotherapy-related Toxicities V.4.2021
Schneider BJ et al. J Clin Oncol. 2021;39(35):3978–3992;   Daniels GA et al. Emerg Med J. 2019;36(6):369–377.



imAEs:  Gastrointestinal: Hepatitis - ESMO

Haanen JBAG et al. Ann Oncol. 2017;28(suppl 4):iv119–iv142



imAEs:  Gastrointestinal: Hepatitis - SITC

Brahmer JR et al. J Immunother Cancer. 2021;9(6):e002435.

Steroids should be 
tapered over a period 
of 4-6 weeks after LFTs 
revert to Grade ≤1 



Pulmonary: Pneumonitis - NCCN & ASCO

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Management of Immunotherapy-related Toxicities V.4.2021
Schneider BJ et al. J Clin Oncol. 2021;39(35):3978–3992;   Daniels GA et al. Emerg Med J. 2019;36(6):369–377.



Pulmonary: Pneumonitis - ESMO

Haanen JBAG et al. Ann Oncol. 2017;28(suppl 4):iv119–iv142



Pulmonary: Pneumonitis  - SITC

Brahmer JR et al. J Immunother Cancer. 2021;9(6):e002435.



imAEs:  Endocrinopathies: Adrenal, Pituitary, and Thyroid - NCCN & ASCO



imAEs:  Endocrinopathies – Adrenal, Pituitary, and Thyroid - NCCN & ASCO

NCCN Clinical Practice Guidelines in Oncology 
(NCCN Guidelines®) for Management of 
Immunotherapy-related Toxicities V.4.2021
Schneider BJ et al. J Clin Oncol. 
2021;39(35):3978–399



imAEs:  Nephritis - NCCN & ASCO

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Management of Immunotherapy-related Toxicities V.4.2021
Schneider BJ et al. J Clin Oncol. 2021;39(35):3978–3992;   Daniels GA et al. Emerg Med J. 2019;36(6):369–377.



imAEs:  Dermatologic reactions-Bullous Dermatitis and SJS/TEN- NCCN & 
ASCO

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Management of Immunotherapy-related Toxicities V.4.2021
Schneider BJ et al. J Clin Oncol. 2021;39(35):3978–3992;   Daniels GA et al. Emerg Med J. 2019;36(6):369–377.



# Case 3  imAEs, polymyositis after Nivolumab

▪ M/82 
▪ NSCLC (Adenoca), stage IV, EGFR: wild  2018.3.22

▪ ex-smoker (60세 quit, 1/2p*35yr) 

▪ 1L Pemetrexed/cisplatin 2018.4-2018.6  

▪ Pemetrexed maintenance 2018.7 -2018.11

▪ Disease progression

▪ 2L 1st~2nd nivolumab 2018.11.27 /  2018.12.13 

▪ 2018.12.27 onset: General weakness

▪ 2019.1.3 adm: AST/ALT elevation, CK elevation

▪ Imp : r/o polymyositis, r/o drug-induced hepatitis

Ref from Severance Hospital



19

131

514 526

431

114

69
3611

49

197

232

261

94

65

45

0

100

200

300

400

500

600

700

800

AST/ALT

AST ALT

8140

5640

3421

577
374

115

2137

4726

2560

1457

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

CK/TnT

CK TnT

# Case 3  imAEs, polymyositis after Nivolumab

Ref from Severance Hospital



▪ Patient progress

▪ Treatment

▪ Steroid: MP 500mg for 5 days → MP 62.5 mg (1mg/kg) for 3 weeks ->  MP 31.25 (0.5mg/kg) for 3 weeks 

→ PL 20mg → PL 10mg → PL 5mg 사용 후 tapering out (total 3개월 사용) 

▪ Brain MRI, EMG, NCV 시행

▪ 신경과 consult: immune-related polymyopathy, neuropathy imp 으로 steroid treatment 권고

▪ Progress

▪ 입원 10일째 intubation → ventilator 3일째 extubation 후 re-intubation → weaning failure, 3개월 입원치료

후 home ventilator 유지하여 장기요양병원전원

▪ Nivolumab 영구중단,  steroid 중단 (total 3개월 정도 사용) 

▪ 2022.7 현재 disease progression 소견없이 f/u 

# Case 3  imAEs, polymyositis after Nivolumab

Ref from Severance Hospital



imAEs:  Musculoskeletal



imAEs:  Musculoskeletal- NCCN & ASCO

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Management of Immunotherapy-related Toxicities V.4.2021
Schneider BJ et al. J Clin Oncol. 2021;39(35):3978–3992;   Daniels GA et al. Emerg Med J. 2019;36(6):369–377.



imAEs: Musculoskeletal- NCCN & ASCO

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Management of Immunotherapy-related Toxicities V.4.2021
Schneider BJ et al. J Clin Oncol. 2021;39(35):3978–3992



imAEs:  Neurologic



imAEs:  Neurologic-NCCN & ASCO

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Management of Immunotherapy-related Toxicities V.4.2021
Schneider BJ et al. J Clin Oncol. 2021;39(35):3978–3992



imAEs:  Cardiovascular: Myocarditis/Pericarditis – NCCN & ASCO

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Management of Immunotherapy-related Toxicities V.4.2021
Schneider BJ et al. J Clin Oncol. 2021;39(35):3978–3992



imAEs:  Hematologic-SITC

Brahmer JR et al. J Immunother Cancer. 2021;9(6):e002435.



Lemiale et al. Ann Intensive Care. 2019;9:25.

Management of fatal imAEs



Before Beginning Therapy With ICIs

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Management of Immunotherapy-related Toxicities V.4.2021
Schneider BJ et al. J Clin Oncol. 2021;39(35):3978–3992



Summary

▪ ICIs are commonly associated with autoimmune toxicities, including high grade toxicity in up to 

a half of patients and fatal toxicities in 0.3%-1.3%, depending on the ICI regimen

▪ Most AEs occur 2-9 weeks after ICI initiation, but AE can be seen as late as two years after

▪ Commonly affected organ systems:  skin, gastrointestinal tract, lungs, and endocrine system

▪ Colitis and hypophysitis are more frequent with anti-CTLA-4 treatment, and thyroiditis and 

pneumonitis are more common with anti-PD-(L)1 treatment 

▪ Treatment of high-grade ICI related toxicity with high dose corticosteroids and early intervention 

with a targeted biologic, other immunosuppressants could be helpful

▪ The management of imAEs is best accomplished with early recognition and team-based 

approach between medical oncologists and medical subspecialists
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