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―Case Reports―
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A 69-year-old woman was diagnosed with sarcoidosis, which was not treated with corticosteroid ther-

apy. Her levels of angiotensin converting enzyme decreased significantly over 4 years and a mass lesion

was detected near the lower part of her left main bronchus, and diagnosed as small cell lung cancer

(SCLC). Treatment of the SCLC with a series of chemotherapeutic agents produced excellent results. The

pulmonary sarcoidosis did not show any deterioration despite the frequent use of amrubicin, which is

known to be a cause of interstitial pneumonia. This is a case report of SCLC complicated with sarcoido-

sis in a stage of spontaneous remission, possibly suggesting an association between sarcoidosis and tu-

mor immunity, since recent reports have suggested that immune checkpoint inhibitors might be in-

volved in the development of sarcoidosis. (J Nippon Med Sch 2018; 85: 291―296)
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Introduction

Sarcoidosis is a disease of unknown cause characterized

by the formation of non-caseating epithelioid cell granu-

lomas in all organs of the body. The relationship between

sarcoidosis and the development of cancer has been dis-

cussed for many years, but remains unclear. Steinfort et

al. reported that the presence of sarcoid reactions in the

regional lymph nodes in lung cancer resulted in a better

prognosis1. In recent years, numerous cases have been re-

ported in which patients with cancer treated with im-

mune checkpoint inhibitors developed sarcoidosis, sug-

gesting that sarcoidosis might be linked to tumor immu-

nity2―9. Herein, we report a case of small cell lung cancer

(SCLC) complicated with sarcoidosis during a stage of

spontaneous remission that demonstrated a remarkable

positive response to chemotherapy.

Case Report

In 2012, a 69-year-old woman was referred to our hospi-

tal due to bilateral hilar lymphadenopathy (BHL) with

widespread reticular shadows in both lung fields, as ob-

served on an annual chest X-ray examination (Fig. 1a). A

chest computed tomography (CT) scan demonstrated

BHL with a classical peri-lymphatic distribution of small

nodules. She had a history of smoking 15 cigarettes a

day for 35 years. She had elevated serum angiotensin

converting enzyme (ACE), lysozyme, and γ-globulin lev-

els: 56.4 IU/L (normal range: 8.3―21.4 IU/L), 22.2 μg/mL

(normal range: 5.0―10.0 μg/mL), and 26.6% (normal

range: 10.7―20.3%), respectively. Bronchoalveolar lavage

fluid examination revealed the proportion of lympho-

cytes to be elevated (lymphocytes 32%; neutrophils 2%;

macrophages 66%), and a CD4 to CD8 T lymphocyte ra-

tio of 6.54 (CD4 83.7%; CD8 12.8%). Histological exami-

nation of the transbronchial lung biopsy at the right up-
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Fig.　1　Pulmonary sarcoidosis at initial diagnosis and its natural remission.

a. Chest X-ray image showing reticular shadows in both lung fields and bilateral hilar 

lymphadenopathy. b. Histological preparation showing non-caseating epithelioid cell 

granulomas containing giant cells in the lung biopsy. c. Decrease in serum angiotensin 

converting enzyme levels without corticosteroid therapy during the first 4 years after the 

initial diagnosis of sarcoidosis.

per lobe (B3) revealed non-caseating epithelioid cell

granulomas containing giant cells (Fig. 1b); thus, she was

diagnosed with sarcoidosis. The patient was followed-up

for 4 years without oral corticosteroid therapy for pulmo-

nary sarcoidosis but with local treatment for eye and

skin lesions due to sarcoidosis. The serum ACE levels

gradually decreased from 54.6 to 25.6 IU/L (Fig. 1c),

even though she did not take any ACE inhibitors.

In 2016, a CT examination revealed a mass lesion in

the lower part of her left main bronchus. Furthermore, an
18F-fluorodeoxyglucose (FDG) positron-emission tomogra-

phy (PET) scan showed intense FDG activity in the bron-

chus of the left lower lobe (maximum standardized up-

take value, 8.49) (Fig. 2a), in the lymph node just above

the cardia, and on the right side of the upper abdominal

aorta. The patient’s serum neuron-specific enolase (NSE)

and pro-gastrin releasing peptide (pro-GRP) levels were

elevated to 19.1 ng/mL (normal range: 0―12 ng/mL) and

6,220 pg/mL (normal range: 0―80 pg/mL), respectively.

Histological examination of the bronchoscopic biopsy

specimen obtained from the left main bronchus showed

proliferation of small cells with a high nucleus-cytoplasm

ratio that were positive for CD56 and synaptophysin

(Fig. 2b). On the basis of these findings, the patient was

diagnosed with extensive-stage SCLC with abdominal

lymph node metastasis (T2bN3M1c) in a stage of sponta-

neous remission from sarcoidosis (Fig. 1c). The mass

around the bronchus of the left lower lobe and the

lymph node metastases were dramatically reduced after

four courses of chemotherapy consisting of intravenous

administration of cisplatin and etoposide, and showed al-

most complete response. The NSE and pro-GRP levels

were also normalized. Thereafter, the patient was given

amrubicin monthly due to refractory relapse of SCLC

and was maintained under complete response for more

than 1 year (Fig. 3a and b). The pulmonary sarcoidosis

was found to be similar before and after the chemothera-

peutic treatment. It should be noted that amrubicin had
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Fig.　2　Diagnosis of small cell lung cancer in a stage of spontaneous remission of sarcoidosis

a. Observation of swelling bronchial mucosa in the left main bronchus by bronchoscopy (left). Appearance of a mass 

lesion around the lower part of the left main bronchus by computed tomography examination (middle), and the ac-

cumulation of 18F-fluorodeoxyglucose (FDG) in the mass lesion (standardized uptake value max 8.49) visualized by 

FDG-positron emission tomography (right).

b. Histological preparation of the bronchoscopic biopsy specimen taken from the left main bronchus showing prolif-

eration of small cells with a high nuclear-cytoplasm ratio (left) that are positive for CD56 (middle) and synaptophy-

sin (right).

no effect on either pulmonary sarcoidosis or fibrotic

markers during the chemotherapy (Fig. 4a and b).

Discussion

The association of sarcoidosis with malignant tumors has

been debated for many years. Recently, a meta-analysis

found that the relative risk of lung cancer increases

within 4 years after the diagnosis of sarcoidosis10, which

is similar to that observed in our case. Seven cases of

concomitant occurrence of sarcoidosis and SCLC have

been reported (Table 1)11―17. The onset of SCLC occurred

within 2 to 12 years after the diagnosis of sarcoidosis.

There were four cases of development of cancer within 4

years after the diagnosis of sarcoidosis, including our

case, and four cases of later development. The median

duration between the diagnosis of sarcoidosis and subse-

quent occurrence of SCLC was 5.6 years and the mean

serum ACE level was 19.7 (IU/L), which is within nor-

mal limits. Interestingly, Hatakeyama et al. reported a

case of a patient with spontaneous remission of sarcoido-

sis who was diagnosed with SCLC 2 years later, with re-

duction in serum ACE levels from >40.0 to 20.8 IU/L11.

Decreased sarcoidosis activity, such as shrinkage of BHL

or disappearance of non-caseating granulomas on

autopsy, was shown in 4 of 7 cases (Table 1). The other 3

cases either underwent corticosteroid treatment or

showed onset of sarcoidosis and SCLC at the same time.

Ogata et al. reported 6 cases of primary lung cancer com-

plicated with sarcoidosis and found normal serum ACE

levels in all cases, indicating decreased activity of sarcoi-

dosis14. Kamei et al. discussed the relationship between

sarcoidosis activity and the occurrence of lung cancer12.

In recent years, several reports have been published re-

garding the relationship between sarcoidosis and im-

mune checkpoint inhibitors2―9. Suozzi et al. reported a

case of sarcoidosis developing in a patient with lung ade-

nocarcinoma managed with ipilimumab and nivolumab

immunotherapy9. Ipilimumab and nivolumab are im-

mune checkpoint inhibitors that exert anti-tumor effects

by activating tumor immunity. Suozzi et al. also reported

on 11 patients who developed sarcoidosis associated with

immune checkpoint inhibitor therapy for cancer treat-

ment. Sarcoidosis is a disease of unidentified cause, but it

has been established that its pathogenesis involves abnor-
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Fig.　3　Effect of chemotherapy on small cell lung cancer.

a. A combination of cisplatin and etopside and amrubicin monotherapy produced a nearly complete response of 

the mass lesion around the lower part of the left bronchus.

b. Decrease of pro-gastrin releasing peptide levels after treatment with cisplatin and etoposide and amrubicin.

malities in cellular immunity18,19. It can be reasoned that if

the inhibition of immune checkpoints results in sarcoido-

sis, sarcoidosis may be involved in tumor immunity. In

accordance with this idea, Steinfort et al. reported that

the presence of sarcoid reactions within regional lymph

nodes of lung cancer is associated with a lower rate of

disease recurrence after surgical resection. This result

suggests that a sarcoid reaction in lung cancer may indi-

cate anti-tumor activity such as tumor immunity1. In our

case, the sarcoidosis resolved through its natural course

and did not deteriorate during the treatment of SCLC. It

is important to note that the involvement of SCLC was

confirmed in a stage of spontaneous remission of sarcoi-

dosis in our case. This report may also suggest the possi-

bility that the occurrence of a malignant tumor is partly a

result of reduced sarcoid activity, reflecting a role of an

immune mechanism such as tumor immunity in the

natural remission process of sarcoidosis. It is interesting

that ACE, besides serving as a marker for disease activ-

ity, may be involved in T lymphocyte regulation. An-

giotensin II has been reported to be chemotactic for T

lymphocytes20, and regulatory T cells suppressing tumor

immunity are decreased in the serum and BALF of pa-

tients with sarcoidosis21,22, while regulatory T cells are

known to accumulate in the tumor to suppress tumor

immunity23. However, further studies of the natural his-

tory of sarcoidosis complicated with malignant tumors

are required to elucidate the mechanism underlying the

association between sarcoidosis and cancer.

It is also important to note that although amrubicin is

not generally recommended for treatment of lung cancer

with interstitial pneumonia, as it may exacerbate the

pneumonia24, its safety in cases of pulmonary sarcoidosis

has not been evaluated yet. In our case, monthly amrubi-

cin therapy lasting for more than 1 year did not affect se-

rum fibrotic markers and pulmonary sarcoidosis, sug-

gesting that amrubicin might be tolerable for fibrotic in-

flammation caused by sarcoidosis. It is interesting that

both first-line and second-line chemotherapy showed re-

markable effects against SCLC during the natural remis-

sion stage of sarcoidosis for over 18 months.

In conclusion, we described a case of SCLC compli-

cated with sarcoidosis in a stage of spontaneous remis-

sion. It may be necessary to follow up patients with sar-
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Fig.　4　Effect of chemotherapy on pulmonary sarcoidosis (a) and fibrotic markers (b).

a. Computed tomography (CT) scans at the initial visit, before and after chemotherapy. A chest CT showing bi-

lateral hilar lymphadenopathy with widespread reticular shadows in both lung fields on initial admission to our 

hospital (left), which had been in remission before chemotherapy (middle), and did not deteriorate during che-

motherapy (right).

b. No changes was noted in the levels of fibrotic markers, Krebs von den Lungen-6 (KL-6) and surfactant protein 

D (SP-D), during the chemotherapy.

Table　1　

Author
ACE (IU/L) 

at sarcoidosis 
diagnosis

ACE (IU/L) 
at SCLC 

diagnosis
Sex

Age 
(years) 

Pulmonary 
lesions  of 
sarcoidosis

Since sarcoidosis 
to SCLC

Sinokawa et al. N.D. N.D. F 62 BHL Lung  8 years

Kamei et al. N.D. 14.6 M 61 BHL 10 years

Hatakeyama et al. >40.0 20.8 M 62 BHL Lung  2 years

Ueno et al. N.D. 24 M 59 BHL  9 years

Tokuyasu et al. N.D. 27.4 M 69 BHL Lung simultaneous

Ogata et al. N.D.  9.2 M 56 BHL simultaneous

Kurosaki et al. N.D. 13.2 M 55 BHL Lung 12 years

This case 56.4 25.6 F 69 BHL Lung  4 years
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coidosis over the course of spontaneous remission for the

possibility of carcinogenesis, especially those with a his-

tory of smoking.
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