
Case report

INTRODUCTION
Sarcoidosis is a multiorgan granulomatous disease of 

unknown cause.   It mainly involves the skin, eyes, lungs, 
and heart manifesting erythema nodosum in the lower 
extremities, granulomatous uveitis, granular lung-field 
lesions with bilateral hilar lymphadenopathy, and atrioven-
tricular block, respectively.   Plain chest X-ray films at health 
checkups and visual symptoms of uveitis are two major fac-
tors that lead to the diagnosis of sarcoidosis in Japan.1,2   
Sarcoidosis has been known to be complicated rarely with 
lymphoma, and the condition is designated as sarcoidosis-

lymphoma syndrome.3-11   In this report, we describe a patient 
with pathologically-proven sarcoidosis in the lung who later 
developed diffuse large B-cell lymphoma and showed a good 
response to chemotherapy.   We also reviewed 30 Japanese 
patients, including this case, with sarcoidosis who developed 
lymphoma in the literature.12-43

CASE PRESENTATION
A 71-year-old woman with a persistent cough for three 

months underwent right upper lobectomy for a pulmonary 
nodule which was suspicious of lung cancer.   However, 
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pathological examination revealed that the nodule was indic-
ative of sarcoidosis (Fig. 1).   She also had mediastinal 
lymphadenopathy, and preceding transbronchial needle aspi-
ration ended up with an unsuccessful attempt to have a patho-
logical diagnosis, leading thus to open thoracic surgery.   She 
had no medication at that time, and her history was unre-
markable except for appendectomy in her late twenties.   She 
was referred to an ophthalmologist for examination of possi-
ble uveitis.

On her first visit to Okayama University Hospital, the 
best-corrected visual acuity was 1.2 in the right eye and 0.2 
in the left eye.   The intraocular pressure was 10 mmHg in 
both eyes.   She had no active uveitis but had retinal spotty 
degenerations in the midperipheral fundi of both eyes as well 
as residual macular inflammatory change and vitreous opac-
ity in the left eye.   She had erythema nodosum in both lower 
extremities but had no electrocardiographic change.   She 
was followed up for five years with no oral or topical medi-
cation until the age of 76 years when she underwent cataract 
surgery in the left eye, and then, after a month, underwent 
vitrectomy for vitreous opacity (Fig. 2, fundus photographs at 
A and B).   The best-corrected visual acuity was 0.9 in the 
right eye and 0.6 in the left eye.   She had no active inflam-
mation of sarcoidosis systemically or ophthalmologically 
(Fig. 2, fundus photograph at C).

At 77 years old, she suddenly developed a dry cough and 
fever of 37 °C during the daytime which rose to 38-39 °C at 
night.   A few days after admission to a local hospital, she 
showed thrombocytopenia and leukopenia, and was referred 
to another hospital.   On this admission, she developed diar-
rhea with loss of appetite, but physical examinations revealed 
neither superficial lymphadenopathy nor hepatosplenomeg-
aly.   The complete blood cell counts showed red blood cells 
at 2.80 x 106/μL, platelets at 3.8 x 104/μL white blood cells at 
3.3 x 103/μL with 53.0% neutrophils, 0.5% eosinophils, 
22.5% lymphocytes, 22.0% monocytes, and 2.0% atypical 
lymphocytes.   The reticulocyte index was 7.8%.   The blood 
chemistry showed normal liver and renal functions including 
lactate dehydrogenase at 221 IU/L.   The fibrin degradation 
product and D-dimer were not elevated at 3.3 μg/mL and 0.9 
μg/mL, respectively.   The serum calcium was elevated to 8.3 
mg/dL and C-reactive protein to 6.98 mg/dL.   The serum 
soluble interleukin-2 receptor (sIL-2R) was markedly high at 
6933 U/mL.   She did not experience weight loss or night 
sweats.

A computed tomographic scan showed multiple small ill-
defined nodular lesions in the bilateral lung fields with bilat-
eral hilar and mediastinal lymphadenopathy and multiple 
lymphadenopathies along the hepatic artery.   A week later, 
whole-body 2-[18F]fluoro-2-deoxy-D-glucose positron emis-
sion tomography (FDG-PET) (Fig. 3A–3C) demonstrated 
high uptake in the spleen (maximum of standardized uptake 
value (SUVmax) = 16.21), liver (SUVmax = 5.35), pancre-
atic head (SUVmax = 5.38), and lymphadenopathy along the 
hepatic artery (SUVmax = 5.99).   A relatively elevated 
uptake was also noted in the bilateral supraclavicular 
(SUVmax = 4.0 in the right, SUVmax = 1.89 in the left), 
mediastinal (SUVmax = 4.39), bilateral hilar (SUVmax = 
4.96 in the right, SUVmax = 4.23 in the left) lymph nodes.   
The uptake in the lung-field small nodules was low 
(SUVmax = 1.66).

Bone marrow biopsy disclosed hypocellular marrow and 
no infiltration with anomalous cells.   Spinal tap revealed no 
abnormalities.   Skin biopsy showed no malignancy.   
Gastrointestinal endoscopy revealed no abnormalities.   Liver 
biopsy disclosed sinusoidal infiltration with large anomalous 
lymphoid cells (Fig. 4A) which were positive for CD20 (Fig. 
4B), bcl-6, MUM1 (Fig. 4D), and Ki-67 (Fig. 4E), but nega-
tive for CD3 (Fig. 4C), CD10, bcl-2, CD5, and CD30, indica-
tive of diffuse large B-cell lymphoma.   The International 
Prognostic Index (IPI) was high at 4 and the revised IPI was 
poor.   She underwent 8 courses of THP-COP (cyclophospha-
mide 700 mg, pirarubicin 40 mg, vincristine 1.4 mg, and 
prednisolone 40 mg) in half a year with 80% doses in the sec-
ond course, 70% doses in the fifth course, and 60% doses in 
the seventh course.   Rituximab 500 mg in 8 courses was 
combined.   After the first course, she showed no fever in 
response to the chemotherapy, and the serum sIL-2R 
decreased to 2963 U/mL.   Ultimately, she underwent intra-
thecal injection of methotrexate at 15 mg, cytarabine at 40 
mg, and dexamethasone at 3.3 mg, leading to complete 
remission half a year later (Fig. 3D–3F).

Fig. 1.  Pathological diagnosis of sarcoidosis in the 
excised right upper lung lobe at the age of 71 years. 
Ar rows  ind ica te  mul t inuc lea ted  g ian t  ce l l s . 
Hematoxylin-eosin stain. White scale bar = 2000 µm 
in A, bar =200 µm in B, and bar =100 µm in C.
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She was healthy and maintained complete remission with 
no medication for the following ten years until the age of 88 
at the final visit in 2022.   The small nodular lesions in the 
bilateral lung fields with bilateral hilar lymphadenopathy 
were stable without treatment (Fig. 5).   She showed a normal 
range of blood angiotensin-converting enzyme activity but 
reduced renal function with serum creatine at 1.43 mg/dL and 

an estimated glomerular filtration rate of 30 mL/min/1.73 m2.   
She showed no active iritis in the right eye while iritis in the 
left eye was stable with topical 0.1% betamethasone twice 
daily and 0.1% bromfenac twice daily (Fig. 2D–2H).   The 
best-corrected visual acuity was 0.7 in the right eye and 0.4 
in the left eye at the final visit.

Fig. 2.  Fundus photographs at the age of 76 years just before vitrectomy in the left eye (right eye: A, 
left eye with vitreous opacity: B), one month after vitrectomy (left eye with no vitreous opacity: C), 
and at the age of 79 years one year after the end of chemotherapy (left eye: D). Optical coherence 
tomography (right: E, left: F) and wide-view fundus photographs (right: G, left: H) at the age of 86 
years, showing midperipheral spotty retinal degeneration with no active inflammation.
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Fig. 3.  Whole-body 2-[18F]fluoro-2-deoxy-D-glucose positron emission tomography (FDG-PET) 
combined with computed tomography (CT) at the age of 77 years (A, B, C), showing high uptake 
in the spleen (maximum of standardized uptake value (SUVmax) = 16.21), liver (SUVmax = 5.35), 
pancreatic head (SUVmax = 5.38), and lymphadenopathy along the hepatic artery (SUVmax = 
5.99). A relatively elevated uptake was also noted in the bilateral supraclavicular (SUVmax = 4.0 
on right, SUVmax = 1.89 on left), mediastinal (SUVmax = 4.39), bilateral hilar (SUVmax = 4.96 
on right, SUVmax = 4.23 on left) lymph nodes. FDG-PET/CT at the age of 78 years after half a 
year of chemotherapy (D, E, F), showing uptake at the same levels in bilateral hilar, mediastinal, 
and hepatic lymphadenopathy with presumed involvement with sarcoidosis.
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Methods

To analyze similar cases, we reviewed the Japanese liter-
ature with the keywords “sarcoidosis (in Japanese)” and 
“lymphoma (in Japanese)” in the bibliographic database of 
medical literature in Japanese (Igaku Chuo Zasshi, Japana 
Centra Revuo Medicina, Ichushi-Web), published by the 

Japan Medical Abstracts Society (JAMAS, Tokyo, Japan).   
Old literature was collected from the references cited in the 
articles identified during the literature search.   PubMed and 
Google Scholar were also searched for the keywords “sar-
coidosis” and “lymphoma”.   A sufficient description was 
found in 29 Japanese patients with sarcoidosis complicated 
with lymphoma (Table 1).12-43

Fig. 4.  Pathological diagnosis of diffuse large B-cell lymphoma by liver needle biopsy at the age of 
77 years. Anomalous large cells (arrows in A) in the hepatic sinusoids, positive for CD20 (B), 
MUM1 (D), and Ki-67 (E). CD3-positive T cells (C) are also found. Scale bar = 100 µm.
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Results

We discovered 30 patients, including the present case, 
with sarcoidosis complicated with lymphoma (Table 1).12-43   
They were 20 women and 10 men with the age of diagnosis 
of sarcoidosis ranging from 8 to 79 (median, 56.5 years).   
The signs and symptoms of sarcoidosis were bilateral hilar or 

mediastinal lymphadenopathy in 14 patients, skin lesions in 
9, uveitis in 7, subcutaneous nodules in 5, lung lobular nod-
ules in 2, and the other lymphadenopathy in 2.   The diagno-
sis of sarcoidosis was pathologically confirmed by lymph 
node biopsy in 12 patients, transbronchial lung biopsy in 9, 
skin biopsy in 8, nodule biopsy in 3, and lung lobectomy in 
2.

Fig. 5.  Whole-body 2-[18F]fluoro-2-deoxy-D-glucose positron emission tomography (FDG-PET) (A) 
combined with computed tomography (CT) at the age of 81 years, 4 years after chemotherapy, showing 
relatively elevated uptakes at the same levels as just after the end of chemotherapy in bilateral hilar (E), 
mediastinal (E), hepatic (D) lymphadenopathy with presumed involvement with sarcoidosis. Uptake in 
the Waldeyer’s tonsillar ring (B, C) are considered physiological.
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Lymphoma developed after the diagnosis of sarcoidosis 
in 19 patients in the period ranging from 2 months to 24 
years (median, 6 years) while lymphoma developed earlier 
relative to the diagnosis of sarcoidosis in 7 patients in the 
period ranging from 0.5 years to 12 years (median, 4 years).   
Sarcoidosis and lymphoma were concurrently diagnosed in 
the remaining 4 patients.   The signs and symptoms of lym-
phoma were lymphadenopathies in 15 patients, and skin 
lesions in 3 patients.   The diagnosis of lymphoma was made 
by lymph node biopsy in 15 patients, gastrectomy or endo-
scopic biopsy in 6, skin biopsy in 3, splenectomy in 3, and 
autopsy in 2.   The pathological diagnosis was diffuse large 
B-cell lymphoma or an unspecified description of B-cell lym-
phoma in 17 patients, follicular lymphoma in 3, T-cell lym-
phoma in 6, Hodgkin lymphoma in 2, and lymphoma with no 
specific description in 2.   As the treatment for lymphoma, 
systemic chemotherapy was done in most patients.

DISCUSSION
The present patient at 71 years old with no marked past 

history complained of a dry cough, presented with a nodule 
in the lung field and mediastinal lymphadenopathy, and was 
diagnosed as pathologically-proven sarcoidosis by lung 
lobectomy during open chest surgery.   She also had ery-
thema nodosum in the lower extremities and showed inactive 
bilateral granulomatous uveitis with spotty retinal degenera-
tions and vitreous opacity, which are characteristic of sar-
coidosis.   The patient fulfilled the clinical criteria for sar-
coidosis as two or more organs were involved with typical 
clinical features, in addition to the pathological criteria.   She 
was stable with no medication for the following 6 years until 
the age of 77 years when she developed novel acute-onset 
symptoms and signs, namely, fever, thrombocytopenia, and 
leukopenia.   A computed tomographic scan, which showed 
lung-field small nodules and lymphadenopathy, supported the 
existing condition of sarcoidosis but did not explain the novel 
symptoms and signs.   FDG-PET was helpful revealing an 
abnormally high uptake in the liver and spleen, and thus, 
leading to liver biopsy.

Diffuse large B-cell lymphoma was diagnosed by liver 
biopsy, based on CD20-positive anomalous large cells with a 
high Ki-67 index.   These lymphoma cells were CD10-
negative, bcl-6-positive, and MUM1-positive, leading to the 
designation as non-GCB (geminal center B-cell) type by the 
Hans classifier.   It should be noted that hepatic sinusoidal 
involvement with large B-cell lymphoma suggests a differen-
tial diagnosis of intravascular large B-cell lymphoma.44,45   
Intravascular lymphoma is defined as lymphoma cells which 
proliferate only in the lumen of small blood vessels, without 
the evidence of extravascular mass formation such as lymph-
adenopathy.44,45   Pathologically, lymphoma cells are fre-
quently positive for CD5 in intravascular B-cell lym-
phoma.46-48   In the present patient, lymphoma cells in the 
hepatic sinusoids were negative for CD5.   Based on FDG-
PET imaging, the liver and spleen were the two main organs 
involved with lymphoma in this patient, and pathological 

infiltration with lymphoma cells at other sites was not found 
by skin biopsy, bone marrow biopsy, or spinal tap.   These 
clinical features are consistent with intravascular lymphoma.

A major diagnostic challenge in the present case is 
whether lymphadenopathy is due to sarcoidosis or lym-
phoma.   Based on the fact that uptake in the lymph nodes did 
not decline immediately after chemotherapy with complete 
remission and also years after chemotherapy, bilateral hilar, 
mediastinal, and hepatic lymphadenopathy could be desig-
nated as the involvement of sarcoidosis. We think that this 
case is best regarded as intravascular large B-cell lymphoma.   
In the background of sarcoidosis, it is difficult to determine 
which organs are involved with newly-onset lymphoma from 
the viewpoint of clinical imaging; the involved organs may 
only be confirmed after long-term yearly observation.

According to the literature review,12-43 sarcoidosis would 
serve as the background for the development of lymphoma.   
Diffuse large B-cell lymphoma is the most frequent entity to 
develop in combination with sarcoidosis, as shown in the 
present case, but the other entities of lymphomas, such as fol-
licular lymphoma, Hodgkin lymphoma, and T-cell lym-
phoma, are also described in association with sarcoidosis.   
IgG4-related disease is also a precipitating condition for 
developing lymphoma.49-52   Chronic inflammatory condi-
tions, such as sarcoidosis, IgG4-related disease49-52 and orbital 
inflammatory pseudotumor,53 would give rise to lymphoma.   
On the other side of the coin, the complication with lym-
phoma in sarcoidosis might give a clue for understanding the 
unknown cause of sarcoidosis.   A hint for the cause of sar-
coidosis will also be obtained from a similar granulomatous 
disease, previously called early-onset sarcoidosis, which is 
now designated as Blau syndrome in the entity of autoinflam-
matory disease.54   Coronavirus vaccination is also reported 
to underlay the development of sarcoidosis.55
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