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CASE REPORT

Long-term treatment efficacy in a rapid growth 
malignant undifferentiated lung tumor

Účinnost dlouhodobé léčby u rychle rostoucího maligního 
nediferencovaného nádoru plic
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Summary
Background: Treatment of patients with malignant undifferentiated lung tumors who also have 
diffuse lung disease is difficult, especially when the tumor grows rapidly. Herein we present 
a malignant undifferentiated tumor of the lung with rapid growth. Case: A 57-year-old man was 
diagnosed with chronic obstructive pulmonary disease and was receiving inhalation of long-
-acting muscarinic antagonist /  long-acting beta2 agonist. At the age of 65, dyspnea became 
worse and he had hemoptysis. A chest radiograph revealed an 11 × 9 mm nodule in the right 
upper lung field. This nodule grew to 89 × 60 mm and 102 × 68 mm on radiographs taken 63 and 
79 days after the date of the first radiograph. The volume doubling times were 7 and 23 days, re-
spectively, and it was a rapidly growing, highly malignant tumor. The tissue specimens obtained 
by percutaneous biopsy from this lesion was pathologically diagnosed as malignant undifferen-
tiated tumor of the lung. Chemotherapy including immune checkpoint inhibitors was effective. 
Although the patient still has cancer, he is constantly undergoing treatment 2.5 years after its 
initiation. Conclusion: It is interesting to note that the course of the rapidly growing lung tumor 
and the effectiveness of chemotherapy including immune checkpoint inhibitors in patients with 
such a rapid growth. We believe that information about the clinical course of this patient may 
provide insight into the treatment of future patients who may have a similar clinical course.
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Souhrn
Východiska: Léčba pacientů s maligními nediferencovanými nádory plic, kteří trpí také difuzním 
onemocněním plic, je obtížná, zejména pokud nádor roste rychle. V tomto článku představu-
jeme případ maligního nediferencovaného nádoru plic s rychlým růstem. Případ: U 57letého 
muže byla diagnostikována chronická obstrukční plicní nemoc a pacient byl léčen inhalací 
dlouhodobě působícího muskarinového antagonisty /  dlouhodobě působícího beta2 ago-
nisty. Ve věku 65 let se zhoršila dušnost a objevila se hemoptýza. Rentgen hrudníku odhalil 
v pravém horním plicním poli nodulus o velikosti 11 × 9 mm. Tento útvar zvětšil svou velikost na 
89 × 60 mm a 102 × 68 mm na rentgenových snímcích pořízených 63 a 79 dní po prvním snímku. 
Doba zdvojnásobení objemu byla 7 a 23 dní, jednalo se o rychle rostoucí, vysoce maligní nádor. 
Tkáňové vzorky získané perkutánní biopsií z této léze byly patologicky diagnostikovány jako 
maligní nediferencovaný nádor plic. Chemoterapie s inhibitory imunitních kontrolních bodů 
byla účinná. Pacient má sice stále rakovinu, ale stále je v léčbě, a to 2,5 roku od jejího zahájení. 
Závěr: Je zajímavé sledovat průběh rychle rostoucího nádoru plic a účinnost chemoterapie 
s inhibitory imunitních kontrolních bodů u pacientů s tak rychlým růstem nádoru. Domníváme 
se, že informace o klinickém průběhu tohoto pacienta mohou poskytnout poznatky pro léčbu 
budoucích pacientů, kteří mohou mít podobný klinický průběh.
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Introduction
The volume doubling time (VDT) for 
solid tumors is calculated using the 
Schwartz formula, assuming a  spher-
ical shape and constant growth over 
time [1]. The VDT of non-small cell lung 
cancer (NSCLC) is reported to be ap-
proximately 100– 400  days, depending 
on the histological type [2– 4]. However, 
there were NSCLC patients whose VDT 
with few days to few weeks  [5,6]. They 
were poorly differentiated lung cancers 
such as large cell carcinoma [5] and un-
differentiated carcinoma  [6]. Among 
the tumors occurring within the tho-
rax, in addition, there were sarcoma pa-
tients whose VDT increased within a few 
weeks [7– 9]. Even if the opacity is a solid 
nodule, if rapid growth is observed, it is 
necessary to differentiate between in-
fectious diseases in addition to neo-
plastic diseases [10,11]. Therefore, when  
diagnosing rapidly growing intrathoracic 
lesions, it is necessary to include not only 
neoplastic diseases but also infectious 
diseases in the differential diagnosis.

We recently encountered a  patient 
with a malignant undifferentiated lung 
tumor who had a very short VDT. In this 
patient, a small nodule was detected in-
cidentally on a chest radiograph during 
the clinical course of chronic obstructive 
pulmonary disease (COPD). Then, a fol
low-up chest radiograph taken 2 months 
later revealed rapid enlargement of the 
nodule. Because the tumor was grow-

ing so rapidly, infectious diseases were 
initially suspected, but a biopsy revealed 
that the lesion was a neoplastic disease. 
The tumor was a  rapidly growing, un-
differentiated tumor, which raised con-
cerns about the efficacy of treatment. 
However, the tumor responded well to 
combination treatment with immune 
checkpoint inhibitors (ICIs) and cyto-
toxic antitumor drugs. This patient has 
survived for more than two years since 
the initiation of the treatment. We do 
believe that information about this pa-
tient‘s medical history, disease progres-
sion, and treatment course might have 
implications for the treatment of future 
patients with a similar clinical course.

Case report
A 57-year-old man presented to our hos-
pital complaining of increasing short-
ness of breath. He had been a smoker of 
60 cigarettes per day until the age of 55. 
He was diagnosed with COPD and was 
receiving inhalation of long-acting mus-
carinic antagonist/ long-acting beta2 ag-
onist. At the age of 65, dyspnea became 
worse and he had hemoptysis. A  chest 
radiograph revealed a  nodule measur-
ing 11 mm in diameter in the right upper 
lung field (Fig. 1A). A chest CT scan taken 
8 months before this radiograph showed 
a  significant emphysema in both lungs 
and a pulmonary cyst in the right upper 
lobe, but no nodule was identified in 
the right upper lobe (Fig. 2A). Consider-

ing the presence of significant emphy-
sema in both lungs, as well as the diffi-
culty of obtaining tissue samples due to 
the small nodules in the upper lobe, it 
was decided to follow up with images. 
The CT scan taken 2  months later re-
vealed a mass measuring 89 × 60 mm in 
the upper right lobe that was presum-
ably arising from the cyst wall (Fig. 1B, 
2B). The patient was admitted for per-
cutaneous biopsy. A  physical examina-
tion was unremarkable, and his perfor-
mance status (PS) was 1. Laboratory data 
showed a white cell count of 9.8 × 109/ L 
with 76.7% neutrophils and a C-reactive 
protein level of 0.94 mg/ dL. Evaluating 
the specimens obtained percutaneous 
biopsy, the mass was diagnosed as a ma-
lignant undifferentiated tumor. All inter-
rogable driver genes were negative, and 
programmed death-ligand 1 (PD-L1) ex-
pression had a  tumor proportion score 
(TPS) 1– 24%. A positron emission tomog-
raphy scan confirmed no regional lymph 
node or distant metastasis, and the 
tumor was classified as T4N0M0, stage 
IIIA. The nodule grew to 102  ×  68 mm 
11 weeks after it was discovered (Fig. 1C, 
2C). Fluorodeoxyglucose-positron emis-
sion tomography /  computed tomog-
raphy (FDG-PET/ CT) showed significant 
uptake of FDG in most part of the mass  
(Fig. 2D).

The tumor had grown rapidly, was 
large, and pathologically determined to 
be poorly differentiated. Radiation ther-

Fig. 1. A chest radiograph taken when shortness of breath increased and bloody sputum appeared showed an 11 × 9 mm nodule in 
the right upper lung field (A). The nodule grew to 89 × 60 mm 9 weeks after the nodule was discovered (B), and the size of the no-
dule taken 11 weeks after the nodule increased to 102 × 68 mm (C). Fluorodeoxyglucose-positron emission tomography / computed 
tomography (FDG-PET/CT) performed before the start of treatment showed significant uptake of FDG in most part of the mass (D).
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rate of 80%. Alcian Blue staining was ob-
served within a small portion of the cy-
toplasm, but this finding could not be 
conclusively determined to be mucus. 
Taking these findings into consideration, 
the pathological diagnosis was a malig-
nant undifferentiated tumor of the lung, 
most likely undifferentiated carcinoma.

Discussion
In this patient, there was a rapid tumor 
growth, which might have been related 
to poor tumor differentiation [5,6]. In ad-
dition, this rapid growth suggested an 
association with bulla formation [12,13]. 
The tumor in our patient appeared to 
have arisen from the bulla wall and 
grown to fill it. Tumors arising from or 
near the bulla wall are typically found 

away from lung cancer 35 months after 
the start of the treatment.

Pathological findings
A percutaneous core needle biopsy 
specimen obtained by percutaneous 
biopsy showed tumor cells had no clear 
morphological tendency to differentiate, 
was extremely undifferentiated, and was 
considered to be a malignant undiffer-
entiated tumor of the lung (Fig. 4A, B). 
Immunostaining showed that CK7 was 
focally positive (Fig. 4C). Vimentin 
was positive (Fig. 4D), and a-SMA was 
very focally positive. Pankeratin, CK20,  
TTF-1, napsin A, CK5/ 6, S100, CD34, cal-
retinin, and D2-40  were all negative.  
pKi-67 showed a mixture of strongly and 
weakly positive areas, with a  positive 

apy was not selected due to the exten-
sive area that would require irradiation. 
Surgery was also deemed inappropriate 
due to the coexistence of COPD. As his 
PS was good, therefore, combined im-
mune checkpoint inhibitors and chemo
therapeutic drugs were selected as the 
first-line treatment. One course of che
motherapy with nivolumab, ipilimumab, 
carboplatin, and paclitaxel was admin-
istered, followed by nivolumab and ip-
ilimumab for 2  years. The best treat-
ment outcome was a  partial response 
(Fig. 3A, B). After 29 months, there was no 
distant metastasis, but the primary tumor 
had regrown, and second and third lines 
of chemotherapy were administered, but 
were ineffective, and brain and skin me-
tastases appeared. The patient passed 

Fig. 2. A CT scan taken 12 months before the nodule of the right lung was discovered showed no nodule in the right upper lobe of 
the lung (A). CT scan taken 9 weeks after the nodule revealed a mass measuring 89 × 60 mm in the upper right lobe that was pre-
sumably arising from the cyst wall (B). Further growth of the tumor was observed in a CT scan taken 11 weeks after the nodule was 
discovered (C).
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Fig. 3. A chest radiograph taken on the day of the treatment initiation showed further growth of the mass (A). In a chest radiograph 
taken 25 months after the initiation of chemotherapy, a significant reduction in the tumor size was confirmed (B).

Fig. 4. Hematoxylin and eosin staining of the tissue obtained by percutaneous biopsy – low power (A), high power (B) – showed that 
the tumor cells had no clear morphological tendency to differentiate, being extremely undifferentiated. The finding was considered 
to be a malignant undifferentiated tumor, most likely an undifferentiated carcinoma. Immunostaining showed that CK7 was focally 
positive (C), and vimentin was positive (D).
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been reports of patients with these un-
differentiated cancers in the otolaryn-
gological field and thyroid gland who 
have achieved survival times of more 
than 2 years [16, 18]. Many of these in-
cluded therapies with one ICI, such as 
pembrolizumab  [19]. However, to our 
best knowledge, we could not find any 
reports in which treatment with a com-
bination regimen of two ICIs produced 
long-term responses in undifferentiated 
cancers. Perhaps due to the large num-
ber of types and the small number of pa-
tients, there are no clinical trial results 
targeting only malignant undifferen-
tiated lung tumors, and there is currently 
no established standard treatment reg-
imen that could be recommended for 
these tumors. Considering this patient‘s 
clinical course and outcome, we cannot 
simply recommend this treatment to 
many other patients. However, the clin-
ical course of this patient was very inter-
esting to us. When it is difficult to choose 
a  treatment for pulmonary anaplastic 
cancer, the treatment we selected may 
be considered as one of the options.

Conclusion
We treated a  patient with COPD who 
had a rapidly growing malignant undif-
ferentiated tumor of the lung. The tumor 
was suggested to be related to the em-
physematous bulla. The patient survived 
for more than 2 years after the treatment 
with a combination of ICIs and a cyto-
toxic antitumor drugs. We reported this 
interesting clinical course.
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in men aged 50 or older who are heavy 
smokers  [14,15]. These features were 
also present in our patient. Tumors as-
sociated with the bullae have been re-
ported to have a poor prognosis. This pa-
tient had a locally advanced tumor and 
had underlying lung disease, but sur-
vived for more than 2 years.

In this patient, the VDT from the first 
detection of the nodule until 63  days 
later was calculated to be 7  days, and 
that for the following 16 days was calcu-
lated to be 27 days. On images, it is dif-
ficult to distinguish the necrotic areas 
caused by rapid growth from the ac-
tively proliferating areas of viable cells. 
In this patient, FDG/ PET/ CT showed that 
most part of the mass had taken up FDG, 
and the increase was determined to be 
rapid tumor cells themselves and un-
likely to be due to residual necrotic ma-
terial. Shyu et al reported a patient with 
rapidly growing squamous cell carci-
noma of the lung, whose VDT time was 
7.5  days  [6]. However, except for this 
case, as far as we could search, there was 
no report of NSCLC patients whose VDT 
was only a few days. Therefore, although 
NSCLC presenting with VDT for several 
days does exist, it is considered to be ex-
tremely rare. Whereas, there have been 
reports of cases of sarcoma occurring 
in the thorax which had VDT of several 
tens of days  [7,9]. When encountering 
a  rapidly growing intrathoracic lesion, 
it is necessary to keep in mind from the 
perspective of differential diagnosis the 
possibility of infectious diseases, undif-
ferentiated lung tumors, and neoplastic 
diseases other than lung cancer.

Taking into consideration the pa-
tient‘s wish to receive aggressive treat-
ment, a  treatment regimen combining 
two ICIs and cytotoxic antitumor drugs 
were selected as the first-line treatment. 
Regarding ICIs, it was unclear how the 
poor degree of differentiation would af-
fect the therapeutic effect, but the pos-
itive programmed cell death ligand 
1  test also served as a basis for select-
ing the treatment regimen. Treatment 
of advanced carcinoma, especially un-
differentiated ones, has been extremely 
difficult, but the situation has improved 
significantly in recent years with the 
advent of ICIs  [16– 19], and there have 


