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‘Excessive’ Immune response in common
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Hyperinflammatory state in the lung in common

Severe COVID-19 pneumonia Grade 5 ICl-induced pneumonitis
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Presented with fever, anosmia, Presented with shortness of
shortness of breath and cough breath and cough

Overlap in clinical and radiological presentation is inevitable: challenging DD
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Patient history

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%

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

11-2018 03-2019 10-2020
12-2018 08-2020
Antalgic RT metastasis Switch to pembrolizumab géw mono
+ carbo-pemetrexed + - due to recurrent infections
pembrolizumab —> oncological status: sustainend partial
D ® O S ® remission

Recurrent infectious AE COPD
- antibiotics + Methylprednisolone



Patient history
T

History (since 4 days)
Fever (38.7°C)
Lethargy

Progressive dyspnea
Productive cough

i

Clinical examination
HD stable, 38.2°C, sat.88%
Generally ill appearance

Bilateral ronchi and crackles

Va

Arterial blood gas

Ss
.
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Laboratory results
Lymphopenia 800*1076/I
CRP 52mgl/l

D-Dimers 952ug/|
SARS-CoV-2 PCR negative
(nasopharyngeal swab)

pO2 51mmHg with 21% O2

167mm
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Patient history

v=| Differential diagnosis

Pneumonitis related to immune checkpoint inhibition
COVID-19 pneumonia

Bacterial pneumonia

Acute exacerbation of COPD

Tumour progression

Congestive heart failure

o/



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
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Immune-related pneumonitis: diagnosis of exclusion

Symptom Grade Management escalation pathway

i Grade 1: i Consider delay of treatment > La bo rato ry teSti n g

Radiographic changes only Monitor symptoms every 2-3 days
Ground glass change, / If worsens: Treat as grade 2 or 3—4

non-sgﬁiijm:]tgstitia' > C h eSt CT | ma g | N g

e » Bronchoscopy in symptomatic patients before

Mild/moderate new symptoms (fever, CRP, neutrophil counts)

Dyspnoea, cough, chest pain If no evidence of infection or no improvement with Ab Sta rt Of h I g h d OS e C S

after 48 hours, add in prednisolone 1 mg/kg/day orally

Consider Pneumocystis prophylaxis
dependingon the clinical context

High resolution CT +/- bronchoscopy and BAL
pending appearances

Grade 3 or 4:
Severe new symptoms

New/worsening hypoxia - DiSCU"tin_ue ICPi
Life threatening Admit patient, baseline tests as above

ity n brating, DS s oG A minie -> Multidisciplinary input involving oncology,

~ +/- bronchoscopy and BAL pending appearances

pulmonology and radiology recommended

Discuss escalation and ventilation

1
( If not improving or worsening after 48 hours )

g

Add infliximab 5 mg/kg or MMF if
concurrent hepatic toxicity

Continue with IV steroids - wean as clinically indicated

oo
o

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



Immune-related pneumonitis: diagnosis of exclusion

T ——T—— » SARS-CoV-2 RT-PCR on nasopharyngeal swab

Radiographic changes only Monitor symptoms every 2-3 days
Ground glass change, / If worsens: Treat as grade 2 or 3—4

» Laboratory testing

Grade 2: Start Ab ﬁmﬂ?of:; infection > C h e St CT I ma g I n g

Mild/moderate new symptoms (fever, CRP, neutrophil counts)

Dyspnoea, cough, chest pain If no evidence of infection or no improvement with Ab

after 48 hours, add in prednisolone 1 mg/kg/day orally B h " I t d
: Consider Pneumocystis prophylaxis > ro n C OS CO py I n Se e C e Ca S eS
dependingon the clinical context
High resolution CT +/- bronchoscopy and BAL

pending appearances
’
Grade 3 or 4:
Severe new symptoms
New/worsening hypoxia Discontinue ICPi
Life threatening Admit patient, baseline tests as above

(methyl)prednisolone IV 2-4 mg/kg/day

ity n brating, DS -> Multidisciplinary input involving oncology,

+/- bronchoscopy and BAL pending appearances

pulmonology and radiology recommended

Discuss escalation and ventilation

1
( If not improving or worsening after 48 hours )

g

Add infliximab 5 mg/kg or MMF if
concurrent hepatic toxicity

Continue with IV steroids - wean as clinically indicated

oo
o

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



” Neutrophils and Lymphocytes
Laboratory findings: non-specific
% o, Neutrophil
RT-PCR for SARS-CoV-2 on nasopharyngeal swab: 3" 5 Lymphocytes
cpr . a d
« Specificity: high c i
* Sensitivity: moderate " /_//
0 40 80 120
|C|_ COV' D_1 9 Samples ordered by decreasing Neutrophil/Lymphocyte ratio
pneumonitis pneumonia
Respiratory Support
Lymphocyte WV (30%) ¥ (83%) =
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Chest CT findings: non-specific

Moderate to severe features consistent with COVID-19

Any pre-test probability of COVID-19
No significant resource constraints

COVID-19 test

Neg or Unavailable

Imaging Indicated

Table 2: Typical Features for Pulmonary Involvement of COVID-19

Obligatory Features

Ground-glass opacities, with or without consolidations, in lung regions close to visceral pleural surfaces, including the fissures (subpleural
sparing is allowed) and multifocal bilateral distribution

Confirmatory Patterns

Ground-glass regions
Unsharp demarcation, (half) rounded shape
Sharp demarcation, outlining the shape of multiple adjacent secondary pulmonary lobules
Crazy paving
Patterns compatible with organizing pneumonia
Thickened vessels within parenchymal abnormalities found in all confirmatory patterns

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

Table 2: Uncommon CT Findings in Isolated COVID-19
Pneumonia
Moderate to severe features consistent with COVID-19 No. of Patients  No. of Patients
Anv pre-test probability of COVID-19 CT Finding and Study in Study with Finding
No significant resource constraints Eatlatealldistisyuay
Bai et al (17) 219 41 (19)
Meng et al (18) 58 34 (59)
COVID-19 test Chen et al (19) 145 27 (19)
Central distribution
. Zhaoetal (11) 101 1(1)
Neg or Unavailable Han cc al (15) R 2 2)
Bai et al (17) 219 3(1)
: : Nodules
Imag|ng lnd|cated Zhaoetal (11) 101 23 (23)
Bai et al (17) 219 70 (32)
Li and Xia (20) 51 11(22)
Crazy-paving pattern
Chung et al (21) 21 4(19)
Bernheim et al (16) 121 6 (5)
Bai et al (17) 219 11 (5)
Reverse halo sign
Bernheim et al (16) 121 2 (2)
Bai et al (17) 219 11 (5)
Li and Xia (20) 51 2 (4)
Note.—Numbers in parentheses are percentages. COVID-19 =
coronavirus disease 2019.

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

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



Chest CT findings: non-specific
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Copyright permission to use figure has been granted by American Association for Cancer Research.

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

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

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.



Role for bronchoscopy?

Moderate to severe features consistent with COVID-19

Any pre-test probability of COVID-19
No significant resource constraints

COVID-19 test CAVE

Nﬁ‘“ab'e » Risk of transmission to caregiver
» Risk of respiratory collapse of patient

Imaging Indicated

(contra-indication in unstable patient: RR>20/min,
Alt Dx suggested Alt Dx not suggested or or HR>1 20/, or 02 Sat <93% W|th Z5L 02/’)

features of COVID-19

( N 4 )
CT features inconsistent CT indeterminate or
with COVID-19 pneumonia suggestive findings for
« central distribution COVID-19 pneumonia in
« peribronchial ; tree-in-bud immunocompromised pt
Bronchoscopy BAL ? Bronchoscopy BAL ?
\_ J \_ J
%
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; %J
doi: 10.1097; Naidoo J, et al. Clin. Oncol 2020; Dumoulin D, et al. Front Oncol 2020;10:577696.



Role for bronchoscopy

Moderate to severe features consistent with COVID-19

Any pre-test probability of COVID-19
No significant resource constraints

COVID-19 test Pro

Nai.ab.e » SARS-CoV-2 PCR BALF:
- highest sensitivity (93%)

Imaging Indicated

» Allows assessing alternative diagnoses

Alt Dx suggested Alt Dx not suggested or
features of COVID-19

( N [ )
CT features inconsistent CT indeterminate or
with COVID-19 pneumonia suggestive findings for
« central distribution COVID-19 pneumonia in
« peribronchial ; tree-in-bud immunocompromised pt
Bronchoscopy BAL Bronchoscopy BAL
. J O\ _J

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.



Immune cell count BALF as a diagnostic clue?
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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%)

Wauters E et al. Cell Res 2020 (accepted); Naidoo J et al. J Immunother Cancer 2020;8:e000984. 0



Patient history

[ )

History: since 4 days: Laboratory results
Fever (38.7°C) Lymphopenia 800*1076/I
Lethargy CRP 52mg/l

Progressive dyspnea D-Dimers 952ug/I
Productive cough SARS-CoV-2 PCR negative

(nasopharyngeal swab)

)

Clinical examination SARS-CoV-2 PCR BALF
HD stable, 38.2°C, sat.88% positive

Generally ill appearance
Bilateral ronchi and crackles

o/



Case study

Treatment

4|/min supplemental oxygen
Ceftriaxone 2g 1x/d (5d)
Methylprednisolone 40mg 1x/d (5d)
Enoxaparin 40mg 1x/d

No antiviral therapy

ofo



Conclusion

» Discriminating ICl-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 ICl-induced pneumonitis
- advisable to temporarily withhold ICI

» Bronchoscopy + BAL has a place in the work-up of ICl-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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