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【 CASE REPORT 】

Hyperprogressive Disease in Lung Cancer with
Transformation of Adenocarcinoma to Small-cell

Carcinoma during Pembrolizumab Therapy
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Abstract:
Hyperprogressive disease (HPD) is a paradoxical phenomenon involving the acceleration of tumor progres-

sion after treatment with immune checkpoint inhibitors (ICIs). A 66-year-old male smoker with advanced

lung adenocarcinoma started pembrolizumab for progressive disease following first-line chemotherapy. He de-

veloped HPD after two cycles, and a re-biopsy revealed transformation to small-cell carcinoma. He subse-

quently underwent two lines of chemotherapy for small-cell carcinoma until progression and ultimately died.

Transformation to small-cell carcinoma may be a cause of HPD during ICI therapy. The possibility of patho-

logical transformation should be considered in cases of HPD with resistance to ICI therapy.
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Introduction

Immune checkpoint inhibitors (ICI) that block the pro-

grammed death 1 (PD1)/programmed death ligand 1 (PD-L

1) pathways are being widely used to successfully treat ad-

vanced lung cancers; they are also being increasingly used

for other indications (1-3). Immune-related adverse events

associated with ICI therapy deserve particular attention (4).

ICI therapy is also known to cause accelerated tumor pro-

gression. This paradoxical phenomenon, referred to as hy-

perprogressive disease (HPD), is defined as a �2-fold in-

crease in tumor growth between baseline and the first as-

sessment at 8 weeks, using the response evaluation criteria

in solid tumors (RECIST) (5). HPD occurs more commonly

than expected and is associated with a poor prognosis (5, 6).

Therefore, the early recognition of HPD is important.

Case Report

A 66-year-old man with a 45 pack-year history of smok-

ing was referred to our hospital with suspected advanced

lung cancer. Computed tomography (CT) revealed a mass,

35 mm in diameter, in the right apical lung, with enlarge-

ment of the mediastinal and right hilar lymph nodes, and

multiple metastases in the liver and bones (Fig. 1, 2A). He

had a one-month history of back and neck pain and had no

remarkable medical history or comorbidities.

The levels of carcinoembryonic antigen (CEA), cytokera-

tin 19 fragment (CYFRA), and pro-gastrin-releasing peptide

(pro-GRP) were in the normal range. Since the pulmonary

tumor could not be accessed by a bronchoscopic biopsy, an

echo-guided needle biopsy was performed from a hepatic le-

sion, revealing adenocarcinoma (Fig. 2B). The specimen

showed indeterminate epidermal growth factor receptor

(EGFR) mutations with no anaplastic lymphoma kinase

(ALK) translocations. He was diagnosed with clinical stage

IVB (cT2aN2M1c) adenocarcinoma of the lung.

Combination first-line chemotherapy with carboplatin

(CBDCA), pemetrexed (PEM), and bevacizumab (BEV) was

initiated in December 2016. After four courses of therapy

and two courses of maintenance therapy with PEM and
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Figure　1.　Computed tomography (CT) of the chest. (A) A mass in the right apical lung, and (B) a 
metastatic lesion in the body of the third thoracic vertebra (arrow).
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Figure　2.　CT of the abdomen. (A) A low-density lesion in the right lobe of liver (dashed circle). (B) 
A biopsy specimen showing adenocarcinoma, characterized by glandular formation with necrotic 
regions (Hematoxylin and Eosin staining).
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BEV, the thoracic lesions progressed. Owing to a high tu-

mor proportion score (TPS) of programmed death-ligand 1

(PD-L1) (90-100%), pembrolizumab was initiated as second-

line therapy in May 2017. At that time, his general condi-

tion corresponded to Eastern Cooperative Oncology Group

performance status (ECOG-PS) 1. Approximately five weeks

after starting pembrolizumab (after the administration of two

cycles), he visited our hospital complaining of fatigue and

loss of appetite. During that period, his ECOG-PS score had

also rapidly deteriorated to 3. CT was performed, revealing

enlargement of the mediastinal and right hilar lymph nodes,

right-sided pleural effusion, and numerous new hepatic le-

sions (Fig. 3B). This progression was in accordance with the

definition of HPD.

A cytological examination for pleural effusion was per-

formed, and the cell block of the fluid revealed small-cell

carcinoma with positive immunohistochemical staining for

CD56 and cytokeratin (AE1/AE3) and negative staining for

chromogranin A and synaptophysin (Fig. 4). Serum neuron-

specific enolase (NSE) was found to be extremely high

(364.6 ng/mL), while pro-GRP remained within the normal

range. We suspected that the adenocarcinoma had trans-

formed to small-cell carcinoma. Third-line therapy was initi-

ated in June 2017 with a combination of CBDCA and

etoposide (VP16). After the therapy, his ECOG-PS score

temporarily recovered to 1. CT performed four weeks after

starting the therapy showed moderate shrinkage of thoracic

lesions and considerable improvement of hepatic metastases;

however, right pleural effusion had increased, ascites had de-

veloped due to hypoalbuminemia and hydration (Fig. 3C),

and NSE levels had decreased to 82.5 ng/mL. Following

three courses of CBDCA and VP16 until disease progres-

sion, he received three courses of amrubicin as fourth-line

therapy. His general condition gradually worsened until his

death in November 2017.

Discussion

This report describes our experience with the transforma-

tion of metastatic lung adenocarcinoma to small-cell carci-

noma in a patient undergoing therapy with pembrolizumab.

After a short period of ICI therapy, he presented with fea-

tures of HPD; a re-biopsy revealed histopathologic transfor-

mation to small-cell carcinoma. The findings on a pathologi-

cal examination and imaging during the initial diagnosis

were concordant with those of metastatic adenocarcinoma of

the lung. Furthermore, the clinical response after chemother-

apy with the combination of CBDCA, PEM, and BEV was

also compatible with that of lung adenocarcinomas. After

the development of HPD, the pathological findings from the
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Figure　3.　A series of CT images presented in the order of the clinical course. (A) Progressive disease 
observed during treatment with the first regimen. (B) Enlarged mediastinal lymph nodes and numer-
ous hepatic lesions, which emerged after five weeks of pembrolizumab treatment. (C) Moderate 
shrinkage of thoracic lesions and considerable improvement of hepatic lesions after one month of 
chemotherapy for small-cell carcinoma.
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Figure　4.　Cell block from pleural effusion in the right thorax. (A) Small-cell carcinoma, character-
ized by tumor cells with high nucleo-cytoplasmic ratios (Hematoxylin and Eosin staining), and (B) 
tumor cell positivity for CD56 on immunohistochemical staining.
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cell block obtained from the pleural fluid were indicative of

small-cell carcinoma, both morphologically and immunohis-

tologically. In addition, the good response to chemotherapy

with CBDCA and VP16 seemed to be typical of small-cell

carcinoma.

Therapy with EGFR-tyrosine kinase inhibitors (TKIs) oc-

casionally transforms lung adenocarcinomas to small-cell

carcinomas. The transformation to small-cell carcinoma is

one of the known mechanisms of acquired resistance to

EGFR-TKIs, accounting for 3-14% of resistant cases (7, 8).

Although the mechanism has not been identified, one of the

possible explanations is that as the number of tumor cells

sensitive to treatment decline, small-cell carcinoma present

in the initial tumor becomes dominant by selective pres-

sure (9). Recent studies revealed that transformation to

small-cell carcinoma is associated with inactivation of Rb1

and p53, which may derive small-cell carcinoma clones

from adenocarcinoma at a very early stage, owing to diver-

gent evolutionary processes (10). Transformation to small-

cell carcinoma has already been reported in patients treated

with ICI for adenocarcinomas of the lung (11, 12). The

mechanisms are believed to be similar to those of patients

treated with EGFR-TKIs. These cases usually receive treat-

ment with several courses of ICI, which may lead to translo-

cation. In our patient, rapid tumor progression and spread of

hepatic metastases were observed after only two courses of

ICI, despite a high TPS of PD-L1 in the initial adenocarci-

noma. We suspected that small-cell carcinoma had already

been dominant before ICI therapy in the tumor components

insensitive to prior chemotherapy. We should consider the

possibility that the original tumor was a combined small-cell

carcinoma with adenocarcinoma and that a needle biopsy at
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the initial diagnosis failed to detect this.

Interestingly, HPD during ICI therapy is known to be a

relatively common phenomenon, with reported incidence

rates of 8-14% in non-small cell lung cancer

(NSCLC) (6, 13). HPD has been reported to be associated

with certain independent factors, including older age (>65

years of age) (5) and a higher number of metastatic lesions

at baseline (>2) (6). The tumor status of PD-L1 expression

has not been reported to be associated with the occurrence

of HPD (5, 6). Although the mechanisms underlying the de-

velopment of HPD after PD-1/PD-L1 blockage have not

been fully elucidated, some immunological explanations are

proposed, including the expansion of PD-1+ regulatory T

cells, exhaustion of compensatory T cells, modulation of

pro-tumorigenic immune cell subsets, activation of aberrant

inflammation, and activation of oncogenic signaling (14).

Our patient also developed HPD after two courses of pem-

brolizumab. After prior chemotherapy eliminated the chemo-

sensitive tumor cells, residual insensitive tumor, including

small-cell carcinoma, might have rapidly progressed because

of these mechanisms, which worked to accelerate tumor

growth.

In conclusion, this report describes the development of

HPD in a case of adenocarcinoma of the lung with transfor-

mation to small-cell carcinoma during pembrolizumab ther-

apy. This demonstrates that one of the causes of HPD dur-

ing ICI can be transformation to small-cell carcinoma. Fur-

ther investigations will be needed to elucidate the mecha-

nisms underlying the development of HPD and tumor trans-

formation. The possibility of pathological transformation

should be considered in all cases of HPD with resistance to

ICI therapy.
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