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‘Excessive’ immune response in common

Wauters E, et al., Front Immunol 2020;11:1642; Ramos-Casals S, et al. Nat Rev Dis Primers 2020;6:38.

Proposed 
mechanisms of 
immune-related 
pneumonitis
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Hyperinflammatory state in the lung in common

Grade 5 ICI-induced pneumonitis

Presented with shortness of 
breath and cough

Overlap in clinical and radiological presentation is inevitable: challenging DD

Severe COVID-19 pneumonia

Presented with fever, anosmia, 
shortness of breath and cough



Case study



Patient history

03-2019

Switch to pemetrexed + pembrolizumab
 after neutropenic urosepsis
 oncological status: partial remission

11-2018

Progressive abdominal pain in 58 year old female
• active smoker (30PY)
• COPD GOLD D, treated with ICS/LABA/LAMA   

Diagnosis NSCLC cT4N2M1c(muscle) 
• KRAS p.G12C-Mt
• PD-L1 IHC 100%

12-2018

Antalgic RT metastasis 
+ carbo-pemetrexed + 
pembrolizumab

08-2020

Switch to pembrolizumab q6w mono
 due to recurrent infections
 oncological status: sustainend partial 

remission

Recurrent infectious AE COPD
 antibiotics + Methylprednisolone 

?

10-2020



Patient history

History (since 4 days)
Fever (38.7°C)
Lethargy 
Progressive dyspnea 
Productive cough

Laboratory results
Lymphopenia 800*10^6/l
CRP 52mg/l
D-Dimers 952µg/l
SARS-CoV-2 PCR negative 
(nasopharyngeal swab)  

Clinical examination
HD stable, 38.2°C, sat.88% 
Generally ill appearance
Bilateral ronchi and crackles

Arterial blood gas
pO2 51mmHg with 21% O2



Patient history

Differential diagnosis
Pneumonitis related to immune checkpoint inhibition 
COVID-19 pneumonia
Bacterial pneumonia
Acute exacerbation of COPD
Tumour progression 
Congestive heart failure



What is the most likely diagnosis?

1. Pneumonitis induced by immune checkpoint inhibition

2. COVID-19 pneumonia 

3. Bacterial pneumonia

4. Acute exacerbation of COPD

5. Tumor progression



Should this patient undergo a bronchoscopy? 

1. Only if clinical deterioration after treatment initiation

2. No, bronchoscopy is contra-indicated in times of COVID-19 

because of risk of viral transmission

3. Yes, when SARS-CoV-2 infection cannot be ruled out by 

initial investigations



Review of work-up of 
possible ICI-induced 
pneumonitis 



Adapted from Haanen et al, Annals of Oncology 28 (Supplement 4): i119–i142, 2017

Immune-related pneumonitis: diagnosis of exclusion

► Laboratory testing 
► Chest CT imaging 
► Bronchoscopy in symptomatic patients before 

start of high dose CS 

 
 Multidisciplinary input involving oncology,    

pulmonology and radiology recommended



Adapted from Haanen et al, Annals of Oncology 28 (Supplement 4): i119–i142, 2017

Immune-related pneumonitis: diagnosis of exclusion

► SARS-CoV-2 RT-PCR on nasopharyngeal swab
► Laboratory testing 
► Chest CT imaging 
► Bronchoscopy in selected cases

 
 Multidisciplinary input involving oncology,

pulmonology and radiology recommended



Guan W-j, et al. N Engl J Med 2020; 382:1708-20; Wang D, et al, JAMA. 2020;323:1061-9; Wang H, et al, Thorac Cancer 2020;11:191-7; 
Dumoulin D, et al. Front Oncol 2020;10:577696. ; Penttila PA, Research Square 2020; DOI: 10.21203/rs.3.rs-108268/v1 

ICI-
pneumonitis

COVID-19
pneumonia

Lymphocyte 
count

 (30%) 
 (37%)  (83%)

CRP  (91%)  (60%)

D-dimers ?  (46%)

Ferritin ?  in severe disease

Laboratory findings: non-specific

RT-PCR for SARS-CoV-2 on nasopharyngeal swab: 
• Specificity: high
• Sensitivity: moderate
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Adapted from Rubin G, et al. Chest 2020;158:106-16; Prokop M, et al. Radiology 2020;296:E97-104. 

Chest CT findings: non-specific 



Adapted from Rubin G, et al. Chest 2020;158:106-16; Parekh M, et al. Radiology 2020;297:E289-302.

Chest CT findings: non-specific 

Copyright permission to use figure has been granted by 
Radiological Society of North America.



Nishino M, et al. Clin Cancer Res 2016;22:6051-60.

OP 
(+/- 65%)

NSIP 
(+/- 15%) 

HP 
(+/- 10%)

 AIP/ARDS 
(+/- 10%)

 GGOs and sub-pleural reticulation with a lower 
zone predominance and usually fairly symmetric.

  Diffuse GGOS and ill-defined centrilobular
nodules in both lungs.

   Diffuse GGO or consolidative opacities involving 
majority of the lungs. Interlobular septal
thickening & crazy-paving patterns can be seen. 

 Bilateral patchy opacities with peripheral or 
peribronchovascular predominance, mainly 
middle/lower lung. Can be combined with GGOs & 
nodules.

Copyright permission to use figure has been granted by American Association for Cancer Research.

Chest CT findings: non-specific 
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Role for bronchoscopy? 

CAVE
► Risk of transmission to caregiver
► Risk of respiratory collapse of patient
(contra-indication in unstable patient: RR>20/min, 
or HR>120/’ or O2 sat <93% with ≥5L O2/’)

Adapted from Rubin G, et al. Chest 2020;158:106-16; Wahidi M, et al. J Bronchology Interv Pulmonol 2020;27:e52-4; Yserbyt et al. J Bronchology Interv Pulmonol 2020; 
doi: 10.1097; Naidoo J, et al. Clin. Oncol 2020; Dumoulin D, et al. Front Oncol 2020;10:577696.

CT features inconsistent 
with COVID-19 pneumonia
• central distribution
• peribronchial ; tree-in-bud

Bronchoscopy BAL ?

CT indeterminate or 
suggestive findings for 
COVID-19 pneumonia in 
immunocompromised pt

Bronchoscopy BAL ?



Adapted from Rubin G, et al. Chest 2020;158:106-16; Wahidi M, et al. J Bronchology Interv Pulmonol 2020;27:e52-4; Yserbyt et al. J Bronchology Interv Pulmonol 2020; 
doi: 10.1097; Naidoo J, et al. Clin. Oncol 2020; Dumoulin D, et al. Front Oncol 2020;10:577696.

Role for bronchoscopy

CT features inconsistent 
with COVID-19 pneumonia
• central distribution
• peribronchial ; tree-in-bud

Bronchoscopy BAL 

CT indeterminate or 
suggestive findings for 
COVID-19 pneumonia in 
immunocompromised pt

Bronchoscopy BAL

Pro
► SARS-CoV-2 PCR BALF: 

- highest sensitivity (93%)

► Allows assessing alternative diagnoses



Immune cell count BALF as a diagnostic clue? 

Wauters E et al. Cell Res 2020 (accepted); Naidoo J et al. J Immunother Cancer 2020;8:e000984.

• Neutrophils: markedly higher in COVID-19 (35%) than 
in non-COVID pneumonia (10%) or ICI-P (depleted)

• Lymphocytes: higher in ICI-P (37%) than in healthy 
BALF and COVID-19 (11%)



Patient history

History: since 4 days: 
Fever (38.7°C)
Lethargy 
Progressive dyspnea 
Productive cough

Laboratory results
Lymphopenia 800*10^6/l
CRP 52mg/l
D-Dimers 952µg/l
SARS-CoV-2 PCR negative 
(nasopharyngeal swab)  

Clinical examination
HD stable, 38.2°C, sat.88% 
Generally ill appearance
Bilateral ronchi and crackles

SARS-CoV-2 PCR BALF
positive



Treatment
4l/min supplemental oxygen
Ceftriaxone 2g 1x/d (5d)
Methylprednisolone 40mg 1x/d (5d)
Enoxaparin 40mg 1x/d
No antiviral therapy

Case study



Conclusion

► Discriminating ICI-induced pneumonitis from COVID-19 is essential, as 
delayed or incorrect treatment increases the risk of a severe disease course

► Beware of asymptomatic COVID-19 mimicking G1 ICI-induced pneumonitis
- advisable to temporarily withhold ICI

► Bronchoscopy + BAL has a place in the work-up of ICI-pneumonitis
- only in clinically stable patients & with full safety measures for caregivers in place:

- to exclude alternative diagnoses
- if clinical suspicion of COVID-19 is high and nasopharyngeal swab negative
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