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Introduction
Targeted therapies have significantly improved 
the prognosis of patients with non-small cell lung 
cancer (NSCLC) harboring activating epidermal 
growth factor receptor (EGFR) mutations. 
Osimertinib is a third-generation tyrosine kinase 
inhibitor (TKI) that has become a very effective 
first-line treatment option for metastatic NSCLC 
with sensitizing EGFR mutations.1 It demon-
strated efficacy against brain lesions,2 and 
improved overall survival compared with patients 
receiving either gefitinib or erlotinib.3 Osimertinib 
is generally well tolerated, but common side 
effects include diarrhea, rash, dry skin, and 
decreased appetite. A rare, but possibly life-
threatening adverse event is pneumonitis, occur-
ring in 1.8–4% of patients.4,5 In case of severe 

pneumonitis, discontinuation of treatment and 
therapy with corticosteroids is usually recom-
mended. A treatment switch to other EGFR 
TKIs or chemotherapy is, especially for patients 
with brain metastases, problematic due to less 
efficacy in the central nervous system (CNS) 
compared with osimertinib.5–7 Due to its excel-
lent CNS efficacy and effectiveness in T790M-
resistance mutation,5 re-exposure to osimertinib 
would be the preferred treatment option for 
selected patients, even after severe pneumonitis.

Here, we report the treatment course in three 
EGFR-positive NSCLC patients who were 
rechallenged with osimertinib under steroid 
protection following an osimertinib-induced 
pneumonitis.
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Case reports

Case 1
Patient 1 (58 years, female, ex-smoker, 10 pack-
years) was initially diagnosed with an adenocarci-
noma of the left lower-lung lobe (activating 
EGFR mutation, deletion exon 19) in June 2017. 
The stage at first diagnosis was cT2aN2M1c 
(metastatic pattern: diffuse bone metastasis, 
lymph node metastasis) and treatment with 
afatinib was initiated. Following a 2-year period 
of progression-free survival, a follow-up staging 
showed new brain metastases. Liquid biopsy con-
firmed the presence of the initial EGFR mutation 
without T790M-resistance mutation. Off-label 
treatment with osimertinib (80 mg daily) was 
started due to higher CNS activity. Within 
8 weeks, the patient developed dyspnea, and the 
general condition deteriorated. Lung-function 
testing showed mild hypoxemia (partial pressure 
of oxygen [pO2] 71 mmHg) and a significant 
decrease of diffusion capacity (TLCO) from 76% 
predicted to 55% predicted. Chest computed 
tomography (CT) imaging showed bipulmonal 
ground-glass opacities (Figure 1). There was no 
evidence of bacterial or viral infection in the bron-
choalveolar lavage (BAL), but differential cell 
count showed a relevant lymphocytosis (75%) in 
the BAL fluid. Based on these findings, osimerti-
nib-induced pneumonitis was diagnosed and 
intravenous treatment with prednisolone (1 mg/
kg) was started and gradually reduced to 5 mg 
within 4 weeks. After 4 weeks, the patient showed 
a clinical and respiratory improvement, and 
rechallenge with osimertinib 40 mg daily under 
oral steroid protection (20 mg prednisolone daily) 
was started. Within a period of 4 months, predni-
solone was gradually reduced (10 mg daily). 
Suspecting progression of cerebral metastases, we 
increased the osimertinib dosing (alternating 
40/80 mg) under prednisolone protection with 
10 mg daily. Diffusing capacity improved to 82% 
of predicted 4 months after the beginning of the 
re-exposition. The dose of osimertinib was 
increased to 80 mg daily with good tolerability. At 
the time of this case report, the latest positron 
emission tomography (PET) CT scan showed no 
evidence for recurrent pneumonitis and showed 
stable disease (Figure 1).

Case 2
Patient 2 (65 years, female, never-smoker) was 
diagnosed with an adenocarcinoma (activating 
EGFR mutations: ELREA [deletion exon 19], 

T790M [exon 20] and L858R [exon 21] muta-
tion) of the left upper-lung lobe. The TNM clas-
sification of malignant tumors (TNM) at initial 
diagnosis was cT3cN2pM1c (metastatic pattern: 
three CNS lesions; one cerebellar and two occipi-
tal cerebral metastases). Stereotactic radiation 
therapy of the cerebral metastases was performed, 
and systemic therapy with osimertinib 80 mg daily 
was initiated. After 7 weeks, the patient presented 
in the emergency room with increasing respiratory 
deterioration. Lung function testing showed severe 
hypoxemia in room air (pO2 47 mmHg) and a sig-
nificant decrease of the diffusion capacity (TLCO) 
(34% predicted compared with baseline of 104% 
predicted). The CT scan of the thorax showed 
basal bipulmonal ground-glass opacities (Figure 2). 
BAL showed no evidence of acute infection, and a 
relevant lymphocytosis (58%) was seen in the BAL 
differential cell count. Based on these results, 
pneumonitis was diagnosed. Osimertinib was 
paused and prednisolone pulse therapy was initi-
ated. The patient experienced quick recovery. At 
4 weeks later, progression of the cerebral metasta-
ses was observed. Due to the rapid cerebral pro-
gress and the patient’s reluctance to undergo 
whole-brain irradiation, re-exposition with osimer-
tinib (40 mg daily) under steroid protection 
(0.5 mg/kg prednisolone daily) was started. The 
patient was monitored closely, and lung-function 
measurements, including diffusing capacity, were 
performed weekly. After 2 weeks, follow-up staging 
showed regression of the primary tumor site, as 
well as brain metastases. With stable lung function 
and good tolerability of osimertinib, the dose was 
increased (alternating 80 mg and 40 mg) under 
protection with 30 mg prednisolone daily. The 
prednisolone dose was reduced to 5 mg daily over 
the course of the treatment, and the follow-up 
PET scan showed stable disease 3 months after re-
exposition (Figure 2). After 5 months of the osi-
mertinib/prednisolone combination, PET CT scan 
showed recurrent tumor at the primary tumor site, 
lymph nodes, and brain metastasis. Re-biopsy 
revealed a new concomitant MET exon 14 skip-
ping mutation and the disappearance of the 
T790M-resistance mutation. Radiation of the pri-
mary tumor was performed, and treatment was 
completely switched to a combined treatment with 
afatinib and crizotinib.8

Case 3
Patient 3 (64 years, male, never-smoker) was 
diagnosed with a poorly differentiated adenocar-
cinoma (activating EGFR mutation, L858R 
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mutation in exon 21) of the right upper-lung lobe. 
The initial TNM staging was cT3N3M1a. The 
treatment was initiated with afatinib and later 

changed to osimertinib due to T790M mutation. 
After 9 months, the patient suffered from late-
onset eosinophilic pneumonitis (grade 3) as 

Figure 1. Radiologic and medication details of patient 1.
(a) Radiologic details; (b) details of medication history.

Figure 2. Radiologic and medication details of patient 2.
(a) Radiologic details; (b) details of medication history.
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described by our research group.9 Tumor-specific 
therapy was stopped for 3 months. Follow-up 
PET CT scan showed progression of lymphatic 
metastases, and chemotherapy with pemetrexed 
was started. Due to a renewed tumor progression, 

the therapy was switched to carboplatin/nab-
paclitaxel. Despite intensified chemotherapy, new 
brain metastases developed. In consent with the 
patient, an osimertinib rechallenge (40 mg daily, 
without steroid protection) was performed. 

Figure 3. Radiologic and medication details of patient 3.
(a) Radiologic details; (b) details of medication history.
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Within 2 weeks, the diffusion capacity decreased 
from 90% to 57% predicted and the patient suf-
fered from dyspnea. Again, thoracic CT scan 
showed bipulmonal ground-glass opacities 
(Figure 3). The differential cell count showed a 
lymphocytosis (54%) and 1% eosinophils in the 
BAL fluid. Recurrent pneumonitis was suspected, 
and prednisolone pulse therapy led to rapid clini-
cal improvement. Tumor-specific treatment was 
switched to dacomitinib. Within 12 weeks, the 
tumor showed further progression with multiple 
new lung metastases, as well as progression of 
brain metastases. Despite the high risk of re-
occurrence of potential life-threatening pneumo-
nitis, due to missing alternative treatment options 
the patient agreed to renewed treatment with osi-
mertinib. Osimertinib was started (40 mg daily) 
with accompanying prednisolone therapy (1 mg/
kg body weight), which was gradually decreased 
to 40 mg prednisolone daily within 3 weeks. With 
good clinical tolerability and stable lung function, 
osimertinib dosage was increased to alternating 
40/80 mg daily and prednisolone was gradually 
reduced to 5 mg daily. At 6 months after the sec-
ond osimertinib rechallenge, the patient is in 
excellent clinical and respiratory condition and 
follow-up PET CT scans, as well as brain mag-
netic resonance imaging, showed stable tumor 
status.

Discussion
This case series shows that re-exposure to osimerti-
nib is possible despite previous drug-induced pneu-
monitis. All three patients received concomitant 
prednisolone, which may have prevented pneumo-
nitis flares. Osimertinib is an efficient third-genera-
tion TKI and is a preferred first-line therapy for 
EGFR-mutated NSCLC.10 Previous investigations 
showed an advantage of osimertinib compared with 
the combination of platinum and pemetrexed ther-
apy5 and to standard EGFR–TKIs.4 Particularly, 
the effect of osimertinib on CNS is superior to 
other TKIs.11 CNS penetration of osimertinib is 
16%12 and therefore higher than CNS penetration 
rate of erlotinib (2.5–13%),13–15 gefitinib (1.1–
3.58%),14,16–18 and afatinib (under 1%).19 The piv-
otal study of dacomitinib excluded patients with 
CNS metastases, and the CNS penetration rate has 
not been evaluated yet.20 In addition, osimertinib is 
so far the only medication that adequately treats the 
resistance mutation T790M. This is the reason 
why in daily clinical practice there is often a need to 
re-administer osimertinib despite previous serious 
side effects.

A rare, but life-threatening adverse event of osi-
mertinib is pneumonitis, with mortality rates of 
10–25%.4,5,21 In case of pneumonitis, discontinu-
ation of osimertinib treatment and therapy with 
corticosteroids is recommended. Further treat-
ment options are chemotherapeutic treatment 
approaches, or alternative TKIs. However, erlo-
tinib, gefitinib, afatinib and dacomitinib may only 
have little success in treating brain lesions due to 
limited CNS penetration.13–19

Considering the risks and benefits of alternative 
treatment options, osimertinib retreatment 
should be discussed. Rechallenge after osimerti-
nib-induced pneumonitis was reported in eight 
patients during the past 3 years.22–28 The mecha-
nism of osimertinib-induced pneumonitis is not 
fully understood, but in association with other 
drug-induced interstitial lung diseases, the patho-
genesis is multifactorial, including a significant 
part of immunoreaction such as release of cyto-
cines.29 This indicates that steroids could poten-
tially protect from recurrent pneumonitis in case 
of rechallenge. To confirm the diagnosis of pneu-
monitis we recommend, whenever possible, a 
bronchoscopy with BAL to exclude infectious 
causes and to prove lymphocytosis in the BAL.

We believe that osimertinib rechallenge can be a 
safe therapeutic option for patients under close 
clinical monitoring. All our patients were initially 
re-exposed to the lower dose of 40 mg daily. Two 
patients were successfully rechallenged under 
prednisolone protection (0.5 mg/kg body weight). 
The third patient was initially re-exposed to osi-
mertinib without steroid protection, suffered 
from a recurrent pneumonitis and was later 
rechallenged successfully under steroid protec-
tion. This underlines that patients benefit from 
steroid protection, and that it should be consid-
ered when rechallenging a patient with 
osimertinib.

Our case series is in line with previous results, 
indicating that osimertinib rechallenge under 
steroid protection is an appropriate treatment 
option for patients. We showed that steroid pro-
tection allows a successful rechallenge in individ-
ual cases when alternative treatment options are 
lacking. Nonetheless, future research is needed to 
evaluate the lowest effective prednisolone dosage, 
the respective reduction scheme, and the starting 
dose, as well as the gradual enhancement of osi-
mertinib to offer an effective and safe osimertinib 
rechallenge in EGFR-mutated patients.
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Conclusion
This small case series describes osimertinib 
rechallenge as an appropriate treatment option 
for patients with advanced EGFR-mutated 
NSCLC despite previous osimertinib-induced 
pneumonitis. Furthermore, our report highlights 
the relevance of concomitant treatment with ster-
oids. The optimal steroid dosage should be evalu-
ated in further studies.
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