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Case #1

A 67 year old woman with a 50 pack year smoking history was diagnosed with KRAS G12C
mutant metastatic lung adenocarcinoma (Figure 1). The patient responded to first line
carboplatin and paclitaxel, but then progressed 19 months after diagnosis. At first
progression she declined a biopsy and was started on nivolumab. Two weeks after her 361
cycle of nivolumab she experienced widespread progression including the development of a
pericardial effusion with tamponade requiring pericardiocentesis. The pericardial fluid and
pleural fluid from a new effusion revealed small cell lung carcinoma (SCLC). Next
generation sequencing from pleural and pericardial fluid at the time of transformation
revealed no KRAS mutation, a 7P53 S315S frameshift mutation in both the pleural and
pericardial fluid, and an RBI1 splice site mutation in the pleural fluid. The patient was treated
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with carboplatin and etoposide followed by paclitaxel, and she died 11 months after SCLC
and 4 years after her initial diagnosis.

A 75 year old woman with a 30 pack year smoking history was diagnosed with KRAS G12C
mutant metastatic lung adenocarcinoma (Figure 2). The patient responded to first line
carboplatin, paclitaxel, and bevacizumab, and progressed 24 months after diagnosis. A
repeat clinical trial related biopsy revealed lung adenocarcinoma, and she received 33 cycles
of nivolumab with stable disease by RECIST 1.1. After an 11 month treatment holiday, she
experienced asymptomatic progression with biopsy proven transformation to SCLC.
Peripheral blood cell free DNA analysis at the time of SCLC transformation revealed
conservation of the KRAS G12C mutation at an allele frequency (AF) of 19.47%, a 7P53
R273C mutation with AF 0.55%, and no RB1 mutation was detected. The patient was
treated in sequence with carboplatin and etoposide, nivolumab and ipilimumab, and
irinotecan monotherapy. She died 16 months after SCLC transformation and 5.5 years after
her initial diagnosis.

Discussion

The transformation of lung adenocarcinoma to SCLC has been observed in 5-15% of
patients treated with epidermal growth factor receptor (EGFR) inhibitorsl-2. In contrast, the
transformation of lung adenocarcinoma to SCLC during nivolumab therapy has been
reported only once3. Many cases have been felt to represent SCLC transformation rather
than mixed histology at diagnosis as a result of their response to initial therapy and less
aggressive clinical course than SCLC?; both of these attributes are recapitulated in our cases.
In our first case, loss of the initial KRAS G12C driver mutation at SCLC diagnosis raises the
possibility that SCLC was a second primary malignancy, but the initial KRAS G12C
mutation was conserved in our second case, supporting the transformation hypothesis.

Our cases suggest that dedifferentiation from lung adenocarcinoma to SCLC may be a
mechanism of resistance to PD-1 blockade, an intriguing finding that links the potential
shared cell-of-origin theory (alveolar type 11 cells*) of lung adenocarcinoma and SCLC?5, In
these two cases we do not have information about 7P53and RBI mutations at diagnosis, but
it may be speculated that the presence of these mutations at diagnosis increases the risk of
SCLC transformation in patients with lung adenocarcinoma treated with PD-1 blockade,
similar to the recently published observation in patients with £GFR mutant lung
adenocarcinomal.

As the clinical applications of checkpoint inhibitors in patients with lung adenocarcinoma
expand all clinicians must be aware of the potential for transformation to SCLC as a
potential mechanism of resistance.
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Figure 1. Case 1, Chronological summary of therapies, imaging studies, and available pathology
from diagnosis of adenocarcinoma to transformation to small cell carcinoma.

(A) The patient received four cycles of carboplatin and paclitaxel (C/P) followed by a 17
month therapy holiday. She then received 36 cycles of nivolumab every two weeks with an
initial response, and two weeks after her 36! dose of nivolumab she had widespread disease
progression with biopsy revealing transformation to small cell carcinoma. She went on to
receive six cycles of carboplatin and etoposide (C/E) and had a partial response. Two months
after completion of C/E she had disease progression and received eight cycles of paclitaxel
(P) with a response in her thoracic disease, but she had progression in the central nervous
system prior to her death 11 months after small cell transformation.

(B) Treatment responses were observed in the primary right upper lobe nodule (red arrow) to
both carboplatin and paclitaxel and nivolumab, followed by widespread progression,
including in the right upper lobe nodule (red arrow), at the time of transformation to small
cell carcinoma.

(C) Pathology from a level 4R lymph node at the time of diagnosis demonstrated poorly
differentiated adenocarcinoma. Cytology from pericardial fluid at the time of transformation
demonstrated small cell carcinoma, confirmed by synaptophysin immunohistochemistry.
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Figure 2. Case 2, Chronological summary of therapies, imaging studies, and available pathology
from diagnosis of adenocarcinoma to transformation to small cell carcinoma.

(A) The patient received six cycles of carboplatin, pemetrexed, and bevacizumab (C/P/B),
followed by seven cycles of pemetrexed and bevacizumab maintenance. She experienced
disease progression after a 16 month therapy holiday. She received 33 cycles of second line
nivolumab with disease stabilization, and after an 11 month therapy holiday she progressed
with transformation to small cell carcinoma. She received four cycles of carboplatin and
etoposide (C/E) with disease stabilization, and then experienced disease progression four
months after completion of C/E. She received three cycles of nivolumab and ipilimumab
(N/1) with disease progression, then received 10 cycles of irinotecan (1) with initial disease
stabilization. After 10 cycles of irinotecan she had further disease progression, and then
transitioned to hospice care dying 16 months after small cell transformation.

(B) The patient’s disease was primarily measured by upper lobe ground glass opacities
(GGOs). She experienced a partial response by RECIST criteria with first line therapy, then
disease stabilization on second line nivolumab. She had asymptomatic diffuse progression of
her bilateral GGOs at the time of transformation to small cell carcinoma.

(C) Pathology from a left lower lobe lesion at the time of diagnosis demonstrated lung
adenocarcinoma. At the time of first progression pathology from a right lower lobe lesion
revealed lung adenocarcinoma consistent with the prior diagnosis. Pathology from a station
7 lymph node at the time of second progression demonstrated small cell carcinoma,
confirmed by synaptophysin immunohistochemistry.
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