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BACKGROUND IMMUNE CHECKPOINT INHIBITION

Lymphocyte

Tumor cell 'self’ cell

Only immunity against cancer cells?Only immunity against cancer cells?

Autoimmune-like syndromes called
immune-related adverse events

(irAEs)
Most commonly occur in first 

3 months

Autoimmune-like syndromes called
immune-related adverse events

(irAEs)
Most commonly occur in first 

3 months

irAE, immune-related adverse event.



irAE pathophysiology: largely unknown

Johnson DB, et al. 2022. Nat Rev Clin Oncol.

TUMOR SPECIFIC NON-TUMOR SPECIFIC

ADCC, antibody-dependent cellular cytotoxicity; irAE, immune-related adverse event.

Neoantigen/host
antigen homology

Tissue-specific cross-reactivity

Host genetics

Viral

Tissue-specific
factors

Microbiota

Cytokines

ADCC

Ipilimumab

• Pembrolizumab
• Nivolumab
• Cemiplimab
• Dostarlimab

• Atezolizumab
• Durvalumab
• Avelumab



All organs can be
affected by irAEs

 Diverse

 Rare

 Manageable

Martins F, et al. 2019. Nat Rev Clin Oncol.
DRESS, drug reaction with eosinophilia and systemic symptoms;
irAE, immune-related adverse event.



irAEs can be good news

Hsiehchen D, et al. 2022. Oncoimmunology.
CI, confidence interval; ICI, immune checkpoint inhibitor;
irAE, immune-related adverse event.

NSCLC



irAE and tumor outcome

Eggermont AMM, et al. 2020. JAMA Oncol.

MELANOMA

CI, confidence interval; HR, hazard ratio; irAE, immune-related adverse event.

Treatment effect in the presence and absence of irAEs



Boutros C, et al. 2016. Nat Rev Clin Oncol.

Severity and treatment



https://www.bsmo.be/immunomanager/start/



Goodman RS, et al. 2023. Clin Cancer Res.APC, antigen-presenting cell.



Corticosteroids to support quality of life

Arbour KC, et al. 2018. J Clin Oncol.

Prednisone < 10 mg (n=148)
Prednisone ≥ 10 mg (n=37)

Not a good idea!

OS, overall survival.



What is the effect of corticoids given for irAE on 
the anti-tumor response?

Higashiyama RI, et al. 2018. Presentation at ASCO-SITC Clinical Immuno-Oncology Symposium.

Corticoids
No corticoids

All ok
Slides on the side can be
taken away



Think before starting corticoids!!
In case of doubt, discuss with multidisciplinary team
General trend: 

-irAE are less chronic than their AID counterpart syndrome
-irAE react better to corticoids than their AID counterpart syndrome

Taper when irAE has responded to corticoids
In case of non-response: check diagnosis again and discuss with multidisciplinary team

AID, autoimmune disease; irAE, immune-related adverse event.
Bai X, et al. 2021. Clin Cancer Res. Bar-Hai N, et al. 2023. Cancers (Basel). 

https://www.bsmo.be/immunomanager/start. Gente K, et al. 2023. J Immunother Cancer. 



Desmedt V, et al. 2023. Eur J Cancer.
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Martins F, et al. 2019. Lancet Oncol.



What is the effect of other immunosuppressants given 
for irAE on the anti-tumor response?

Van Not OJ, et al. 2022. JAMA Oncol.

The use of 2nd line immunosuppressants should be 
discussed with the multidisciplinary team

Corticoids
Corticoids + 2nd line 
immunosuppressants

Ok slides can be excluded



Arthritis: DMARD or not?
-anti-IL6: best for arthritis
-effect on tumor response may depend on tumor type 

Other tumor types: MTX > anti-IL6

Time to cancer progression from ICI initiation Time to arthritis control from DMARD initiation 

Bass AR, et al. 2023. Ann Rheum Dis.
DMARD, disease-modifying antirheumatic drug; ICI, immune checkpoint inhibitor; 
IL, interleukin; MTX, methotrexate; TNFi, tumour necrosis factor inhibitor.

MELANOMA



IPI/NIVO/TOCILIZUMAB phase II 

- A total of 41 patients, melanoma stage IV
- Response rate by RECIST is 58%: higher than Checkmate-511 (47%) 

- 1/5 stable pts having progressed at a median follow up of 6 months; 
- 3 pts have died so far, all related to progression 

- Grade 3-4-5 treatment-related irAE rate: 17% 
- which is lower than expected based on Checkmate-511 at 34% 

- 6 pts of 41 have stopped therapy due to grades-2-3-4 irAEs so far = 14%
- 3 had G3/4 colitis 

➝ tocilizumab can be discussed in case of steroid refractory irAE

G, grade; ipi, ipilimumab; irAE, immune-related adverse event; nivo, 
nivolumab; pts, patients; RECIST, response evaluation criteria in solid tumors. Weber JS, et al. 2021. Presentation at the ESMO Congress.



Gente K, et al. 2023. J Immunother Cancer. 



Target CD80/86 overstimulation

SIGNAL 2

SIGNAL 1

Abatacept
CTLA4 agonist

Ruxolitinib 
JAK Inhibitor

Image adapted from: Sharma P, et al. 2011. Nat Rev Cancer.CD, cluster of differentiation; CTLA4, cytotoxic T-lymphocyte associated protein 4; JAK, Janus kinase.



Abatacept/ruxolitinib and screening for concomitant respiratory muscle failure to
mitigate fatality of immune-checkpoint inhibitor myocarditis

first 10 pts: using 
recommended 

guidelines

70% mortality

next 30 pts: 
- systematic respiratory muscle 

involvement screening (ABG)
- active ventilation
- ruxolitinib
- abatacept with dose 

monitoring

23% mortality

75% anti-PD1 mono
25% combi + anti-CTLA4

74% cMRI
75% cardiac biopsy

pulse IVMP ≥500 mg

82% SD or PR
median PFS 5,7m

myositis

myastheniamyocarditis

Salem JE, et al. 2023. Cancer Discov.
Image adapted from: Sharma P, et al. 2011. Nat Rev Cancer.

*Started before admission in our unit & transferred for poor evolution on these drugs (5/7 for IV immunoglobulin & 2/2 for 
mycophenolate). They were stopped upon admission in our unit. ABG, arterial blood gas; cMRI, cardiac magnetic resonance imaging; 
CTLA4, cytotoxic T-lymphocyte associated protein 4; G, grading; ICI, immune checkpoint inhibitor; IV, intravenous; IVMP, intravenous 
methylprednisolone; PD1, programmed death 1; pts, patients; PFS, progression-free survival; PR, partial response; SD, stable disease.



Verheijden RJ, et al. 2023. NPJ Precis Oncol. ICI, immune checkpoint inhibitor; IL-6(R), interleukin-6(receptor); irAE, immune-related adverse event; 
JAKi, Janus kinase inhibitor; mTORi, mammalian target of rapamycin inhibitor; TNF, tumor necrosis factor.



The more combinations, the more toxicity?

16%

27%

55%

0,0%
5,0%

10,0%
15,0%
20,0%
25,0%
30,0%
35,0%
40,0%
45,0%

nivolumab ipilimumab nivo+ipi

Grade 3-4 Tox

Larkin J et al. N Engl J Med 2015;373:23–34. 

Anti-PD-1

Anti-CTLA4

Anti-PD-1 + Anti-CTLA4

CTLA4, cytotoxic T-lymphocyte associated protein 4; ipi, ipilimumab; 
nivo, nivolumab; PD-1, programmed death-1; Tox, toxicity.



Combination anti-CTLA4 + anti-PD(L)1 

- Cave hypophysitis/colitis
- Minor suspicion of irAE: explore (lab tests, natural evolution)
- Toxicity tends to be more severe compared to monotherapy anti-PD1

- FU on your patient (phone consult in between)

- Combine only if required: implicate patient in risk assessment
- Melanoma: brain mets

- If irAE: stop both ICI 
- restart monotherapy only after resolution of irAE and no immunosuppression
- Perform imaging before restart (if complete response: wait)

- Dose dependency: melanoma: discuss ipi 1mg vs 3mg 

CTLA4, cytotoxic T-lymphocyte associated protein 4; FU, follow-up; ICI, immune checkpoint inhibitor; 
irAE, immune-related adverse event; mets, metastases; PD1, programmed death 1.



Combination anti-VEGF + ICI

- If required stop both ICI and anti-VEGF
- Restart TKI if quick resolution of symptoms
- If no resolution within 72h, discuss hospitalisation to explore 
- Dose adaptation of TKI if necessary
- Restart IO 

- after resolution of irAE and no immunosuppression
- Perform imaging before restart of IO (if complete response: wait)

BSMO immunomanager

BSMO, Belgian Society of Medical Oncology; ICI, immune checkpoint inhibitor; irAE, immune-related adverse event; 
IO, immuno-oncology; TKI, tyrosine kinase inhibitor; VEGF,  vascular endothelial growth factor. 



https://www.bsmo.be/immunomanager/axitinib-anti-pdl/

Recommendations
BSMO immunomanager

AE, adverse event; BSMO, Belgian Society of Medical Oncology; CRP, c-reactive protein; ICPI, 
immune checkpoint inhibitor; PD-(L)1, programmed death-(ligand)1; TKI, tyrosine kinase inhibitor.



Mo DC, et al. 2021. Int Immunopharmacol.

Chemotherapy + ICI
Slightly more hemato toxicity

AE, adverse event; ICI, immune checkpoint inhibitor.



Can we predict irAE? 
Tumor
- Neoadjuvant vs metastatic setting with high tumor burden (Verheijden R et al, ESMO open 2020)
Patient
- Genetics

- IL7 R variant
- TCR beta variable gene polymorphism (Stephen B, et al. 2023. JITC)

- General characteristics
- BMI (McQuade JL, et al. 2023. JAMA Oncol)
- Microbiome (Dubin et al, 2016, Nat Comm)

- Underlying AID tendency
- Pre-existing AID (Danlos FX, et al. 2018. EJC; Sternberg CN, et al. 2019. Eur Urol. [SAUL trial], Loriot Y, et al. 2020. EJC)
- Kinetics of anti-TPO antibodies (Music M, et al. 2020. F1000Res)

- Serum biomarkers
- Baseline TNFα (Weber J, et al. 2021. ESMO)
- Baseline lower CD8 TCM: predictive for arthritis (Bukhari S, et al. 2023. Cell Rep Med)
- Baseline more CD4 TH2 cells: predictive for pneumonitis (Bukhari S, et al. 2023. Cell Rep Med)
- Baseline more CD4 TH17 cells: predictive for thyroiditis (Bukhari S, et al. 2023. Cell Rep Med)

Therapy characteristics
- Baseline antibiotics (Jing Y, et al. 2022. JITC)
- Dose of anti-CTLA4

AID, autoimmune disease; BMI, body mass index; CD, cluster of differentiation; CTLA4, cytotoxic T-lymphocyte associated 
protein 4; ESMO, European Society for Medical Oncology;  IL, interleukin; irAE, immune-related adverse event; TCM, central 
memory T; TCR, T-cell receptor; TH, T helper; TNF, tumor necrosis factor; TPO, thyroid peroxidase.



Taylor CA, at al. 2022;28(12):2592-2600. 



biomarkers

Focus on biomarkers of severity
rather than occurence

Stephen B, et al. 2023. J Immunother Cancer.



Microbiota and toxicity

Dubin K, et al. 2016. Nat Commun.



Better outcome ICIBetter outcome ICI
Less flares of AIDLess flares of AID

More happinessMore happiness Less cardiovascular eventsLess cardiovascular events

Diverse & lots of fibers

Bolte LA, et al. 2023. Jama Oncol.
Larsen OFA. 2023. Front Nutr.

Berding K, et al. 2023. Mol Psychiatry.
McDonald D, et al. 2018. mSystems. Spencer 

CN, et al. 2021. Science.AID, autoimmune disease; FORX, FOod interventions to Reduce immunotoxicity; ICI, immune checkpoint inhibitor.



60 solid tumor pts 
starting anti-PD(L)1 
+/- anti-CTLA4

12x weekly food box + counselingintervention

FU until end 
of treatment

assessment

W6W0

ICI therapy as part of SoC

W12

food diary three times per week

FOod interventions to Reduce immunotoXicity

QOL & activity 
Questionnaire

Blood & Stool

20% reduction of irAE incidence

CTLA4, cytotoxic T-lymphocyte associated protein 4; FORX, FOod interventions to 
Reduce immunotoxicity; FU, follow-up; irAE, immune-related adverse event; PD(L)1, 
programmed death (ligand)1; pts, patients; QOL, quality of life; W, week.
Verhaert M et al, ESMO 2023 (poster)



Can we predict irAE? 
Higher dose = more irAE? 
• Currently no evidence for anti-PD(L)1
• For anti-CTLA4: 

- Melanoma: ipi 3mg (q3w)/nivo 1mg: G3/4 AE: 59% (Wolchok JD, et al. 2017. NEJM)
- Prostate Cancer: ipi 3mg (q3w)/nivo 1mg: G3/4 AE: 53% (Sharma P, et al. 2021. Cancer Cell)
- Renal Cell Carcinoma: ipi 1mg (q3w)/nivo 3mg: G3/4 AE: 46% (Motzer RJ, et al. 2018. NEJM)
- NSCLC: ipi 1mg (q6w)/nivo 3mg: G3/4 AE: 33% (Hellmann MD, et al. 2019. NEJM)
- Melanoma: ipi 1mg(q3w)/nivo 3mg: G3/4 AE 34% (Lebbé C, et al. 2019. JCO. [Checkmate 511])
- ColonCA MSI high: ipi 1mg (q6w)/nivo 3mg: G3/4 AE: 19% (Checkmate 142)

CTLA4, cytotoxic T-lymphocyte associated protein 4; G, grade; ipi, ipilimumab; irAE, immune-related adverse event; MSI, 
microsatellite instability; nivo, nivolumab; PD(L)1, programmed death (ligand)1; q3w, every 3 weeks; q6w, every 6 weeks.



Can we predict irAE? 

(Bukhari S, et al. 2023. Cell Rep Med)



Can we predict irAE: we will! 

36

Baseline blood sample
-lower CD8 TCM: predictive for arthritis 
-more CD4 TH2 cells: predictive for pneumonitis 
-more CD4 TH17 cells: predictive for thyroiditis 

(Bukhari S, et al. 2023. Cell Rep Med)



Which markers which indicate severity/chronicity of irAE? 
 implications for anti-irAE therapy: corticoids or not?/2nd

line IS or not?) continuation ICI (esp if adjuvant setting, CR) 
• Hepatitis

• Bilirubine alteration (De Martin E, et al. 2018. J Hepatol)
• Liver comorbidities/general symptoms (encephalopathy a.o.) (Alouani E, et al. 2023. Eur J Cancer)
• IL1beta (Zeng L, et al. 2023. Lung Cancer)

• CRP: worse tumor outcome (Lauwyck J, et al. 2021. Melanoma Research)
• irAE or paraneoplastic syndrome? (beware of anti-Hu encephalitis)

• More research needed!
• Age? 
• Dysbiosis?
• Underlying AID? (Gente K, et al. J Immunother Cancer. 2023;11(9):e007557: worse OS for AID flare vs irAE)
• Which paraneoplastic syndromes?

AID, autoimmune disease; CR, complete response; CRP, c-reactive protein; ICI, immune checkpoint 
inhibitor; irAE, immune-related adverse event; IS, immunosuppressant; OS, overall survival.





We started in march 2021               a successful
network to tackle irAEs in Belgium





Severe and complex irAE

anti-PD1 + 
anti-CTLA4

23%
anti-PD(L)1 

+ anti-
VEGF

5%

anti-PD(L)1 + 
chemotherapy

4%
anti-PD(L)1 + TKI

4%

anti-PD1
59%

clinical study
5%

type of immunotherapy

MISC
10%

VASC
3%

CAR
8%

SKIN
13%

GI
13%EYE

8%

HAEM
5%

JOINT
8%

NEPH
11%

NEURO
18%

PNE
3%

type of toxicity

Anti-CTLA4

Anti-PD1

CTLA4, cytotoxic T-lymphocyte associated protein 4; irAE, immune-related adverse event; PD1, programmed death 1.
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BITOX is growing
If you wish to play a more active role in BITOX or want to 
participate more often, please let us know via bitox@bsmo.be. We 
are looking forward to further improve our network!
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Enjoy the break


