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Case Report

Sarcoidosis mimicking lymphoma; a case report
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Abstract

Sarcoidosis is a granulomatous disorder that mostly involves the lungs. Bilateral hilar lymphadenopathy (LAP) and lung infiltration are
commonly observed in these patients. However, other organs such as the skin, liver, and eyes may also be involved. The exact cause of
sarcoidosis is still unknown. Sarcoidosis is diagnosed with non-caseating, non-necrotic epithelioid granulomas on histology and its typical
clinical and radiological presentations. However, other differential diagnoses of sarcoidosis such as lymphoproliferative disorders and
infectious diseases should be excluded. We herein report a case of a 47-year-old male who was initially diagnosed with lymphoma but
upon further diagnostic workup, sarcoidosis was established as the definite diagnosis.
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Introduction

Sarcoidosis is a granulomatous disorder that may
involve individuals of any age, gender, and ethnicity.
The prevalence and incidence of sarcoidosis have been
reported to be approximately 4.7-64 and 1-35.5 per
100000 individuals each year, respectively. However, the
exact cause of sarcoidosis is still unknown (1,2).

Lungs are the most involved organ in patients with
sarcoidosis. Bilateral hilar lymphadenopathy (LAP)
and lung infiltration are commonly observed. However,
other organs such as the skin, liver, and eyes may also
be involved. Dyspnea, cough, chest pain, wheezing, and
fatigue are the most common symptoms of sarcoidosis.
Other constitutional symptoms such as muscle pain,
arthralgia, fever, weight loss, and headaches may also be
observed (2-7).

Sarcoidosis is diagnosed with non-caseating, non-
necrotic epithelioid granulomas on histology in addition
to the typical clinical and radiological presentations.
However, other differential diagnoses of sarcoidosis such
as lymphoproliferative disorders and infectious diseases
should be excluded (2,3).

We herein report a case of a 47-year-old male who
presented with fatigue, weight loss, abdominal pain,
increased urinary frequency, hypercalcemia, and
decreased glomerular filtration rate (GFR). He was
initially diagnosed with lymphoma but upon further
diagnostic workup, sarcoidosis was established as the
definite diagnosis.

Case Presentation

A previously healthy 47-year-old male was referred to
our clinic for further evaluation of a possible diagnosis of
lymphoma. He had a few months history of fatigue, weight
loss, abdominal pain, and increased urinary frequency.
On initial evaluation, hypercalcemia, hypertension, and
decreased GFR were detected. His past medical history
was negative except for a COVID-19 infection about
a year ago. Lung lesions had been detected on his lung
imaging during his COVID-19 infection and he was
recommended to follow up after recovering. However,
he did not follow up as advised. His family history was
positive for hypertension in his parents.

Laboratory tests showed elevated levels of erythrocyte
sedimentation rate (Ist hour) (50 mm), C-reactive
protein (7.5 mg/L), blood urea nitrogen (18.1 mg/dL),
creatinine (2.14 mg/dL), and calcium (12.6 mg/dL).
There were decreased levels of vitamin D3 (21.83 ng/
mL) and parathyroid hormone (5.03 pg/mL). Serum
levels of sodium and albumin were 141 mEq/L and 4.57
g/dL, respectively. Urinalysis showed trace protein (10
mg/dl), 4+ blood (70-150/uL), 5-9 white blood cells/hpf
(high-power field), many red blood cell (RBC)/hpf, 2%,
dysmorphic RBCs, calcium oxalate crystals, few bacteria/
hpf, and 1+ leukocyte esterase (Table 1). In addition, the
patienthad an increased level of beta-2 microglobulin (6.65
mg/L). However, hepatitis B surface antigen, hepatitis B
core antibody (immunoglobulin (Ig) M), hepatitis C virus
antibody, and human immunodeficiency virus (HIV)
(1 and 2)-antibody and antigen were negative (Table 1).
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Sarcoidosis is a systemic granulomatous disorder that involves multiple
organs. It is diagnosed by its clinical presentations, radiological features,
and non-caseating granulomas on histology. Other possible diagnoses
such as lymphoproliferative diseases, infections, and malignancies
should be excluded.

Furthermore, serum protein electrophoresis showed
an albumin/globulin ratio of 0.92 (low) with decreased
albumin (48.0%) and increased beta 2-globulin (7.8%)
and gamma-globulin (25.9%). The absolute concentration
for total protein was 8.1 g/dL, albumin was 3.9 g/dL (low),
beta 1-globulin was 0.6 g/dL (high), beta 2-globulin was

Table 1. A summary of the patient’s laboratory results

0.6 g/dL (high), and gamma-globulin was 2.1 g/dL (high)
(Table 2 and Figure 1). Serum protein immunotyping
revealed the presence of weak IgG kappa and lambda;
non-monoclonal (Figure 2).

Evaluation with ultrasound revealed 3-4 lymph nodes
in the left side of the neck (up to 10.5 mm) suggestive of
LAP. There was also one cyst (diameter of 4.5 mm) in the
upper lobe of the right thyroid. Several lymph nodes (up
to 10 mm) with reactive appearances were observed in the
axillary region. However, there was no evidence of LAP
in the axillary regions of both sides. Ultrasound revealed
moderate splenomegaly (spleens span of 174 mm).
Multiple hypoechoic masses (up to 12 mm) were observed
in the spleen and were recommended to further evaluate
for lymphoma. One stone (size of 5 x 5 mm) was also

Table 1. Continued

Test Result/Unit Reference
ESR (1% hour) 50 mm (High) 0-15 Test Result/Unit Reference
CRP 7.5 mg/L (High) <6 Path cells/hpf Negative -
WBC 6.67 107L 411 Granular cast 1-2 -
Neutrophil 60.80% 40-80 Crystals/hpf Calcium oxalate Negative
Lymphocyte 20.20 % (Low) 20.5-51.1 Others/hpf Negative -
Monocyte 14.70 % (High) 2.10 Bacteria/hpf Few Negative
Eosinophil 3.90% 0-4 Leukocyte esterase Positive (1+) Negative
Basophil 0.40% 0-2 Nitrite Negative -
RBC 5.04 10%/uL 4261 Mucus Negative -
Hemoglobin 14.4 g/dL 1418 LDH 325 UL <480
Hematocrit 43.8% 4252 Albumin 4.57 g/dL 3.5-5.2
MCV 86.9 fL 80-97 Vitamin D3 21.83 ng/mL Insufficient: 10-29
MCH 28.6 pg 2731 PTH 5.03 pg/mL 11-67
MCHC 32.9 g/dL 3237 PT-Patient 12.9 Second 12-15.0
Platelet 199 10/L 150-450 PT-Control 13.0 Second 12-13.3
BUN 18.1 mg/dL (High) 7-21 PT-Activity % 100 % -
Creatinine 2.14 mg/dL (High) 0.7-1.4 INR 1.00 -
Stage 3b (Moderate aPTT 28.9 Second 25-42
eGFR 35.6 mL/min/l.73 m*  to severe loss of RF: Procalcitonin 0.142 ng/mL <0.5 (low risk)
30-44) Wright test (SAT) Negative (Titer) <1/80
Uric acid 10.7 mg/dL (High) 3.5-7.2 Coombs Wright Negative (Titer) Negative
Calcium 12.6 mg/dL (High) 8.6-10.3 T4 (Total Thyroxin) 9.6 pg/dL Adult male (6.6-10.8)
Phosphorus 4 mg/dL 2.6-4.5 TSH 2.27 plU/ML Adult: 0.39-6.16
Sodium 141 mEg/L 136-145 Beta-2 microglobulin 6.65 mg/L (High) 1-3
Potassium 4.35 mEqg/L 3.5-5.0 HBsAg 0.507 Nonreactive:<0.9
Urinalysis HBCcAD (IgM-ECLIA) <2.0 Index Nonreactive: <10
Color Yellow - HCV Ab (ELISA) 0.224 Index (Negative) ~Nonreactive:<0.9
Appearance Semi Turbid Clear HIV (1 and 2)-Ab and )
) 0.207 Index Nonreactive:<0.9
Specific gravity 1.007 1.005-1.030 Ag (ELISA-4" generation)
pH 6.0 >-8 Abbreviations: Erythrocyte sedimentation rate (ESR), C-reactive protein
Protein Trace Trace: 10mg/dI (CRP), White blood cells (WBC), Red blood cell (RBC), Mean corpuscular
Ketones Negative - volume (MCV), Mean corpuscular hemoglobin (MCH), Mean corpuscular
Blood Positive (+44) Positive (++++):70- hemoglobin éoncgntration (MCHC), Blood urea nitrogen (BUN), estiméted
50/uL Glomerular filtration rate (eGFR), Lactate dehydrogenase (LDH), High-
Glucose Negative - power field (hpf), Epithelial (EP), Renal function (RF), Parathyroid hormone
Bilirubin Negative R (PTH), Prothrombin time (PT), International normalized ratio (INR), Activated
Urobilinogen Normal i partial thromboplastin time (aPTT), Standard tube agglutination test (SAT),
WBC/hpf 5.9 12 ThyroiAdA stimulating Hormone (TSH), Hepatitis B surface antigen (HBsAg),
Hepatitis B core antibody (HBcAb), Immunoglobulin M (IgM), Enhanced
RBC/hpf Many 12 chemiluminescence immunoassay (ECLIA), Hepatitis C virus antibody (HCV
Dysmorphic RBC 2% Negative Ab), Human immunodeficiency virus (HIV), Enzyme-linked immunosorbent
Squamous EP/hpf 3-5 1-2 assay (ELISA), and Antibody and antigen (Ab and Ag).
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Table 2. The results of the patient’s serum electrophoresis

Test Result Unit Reference
Protein electrophoresis (serum)
Albumin/globulin ratio 0.92 (Low) Ratio >1
Concentration %
Albumin % 48.0 % 55.8-66.1
Alpha 1-globulin % 3.7 % 2.9-49
Alpha 2-globulin % 7.7 % 7.1-11.8
Beta 1-globulin % 6.7 % 4.7-7.2
Beta 2-globulin % 7.8 (High) % 3.2-6.5
Gamma-globulin % 25.9 (High) % 11.1-18.8
Absolute concentration
Protein (Total) 8.1 g/dL 6-8
Albumin 3.9 (Low) g/dL 4-4.8
Alpha 1-globulin 0.3 g/dL 0.2-0.4
Alpha 2-globulin 0.6 g/dL 0.5-0.9
Beta 1-globulin 0.6 (High) g/dL 0.3-0.5
Beta 2-globulin 0.6 (High) g/dL 0.2-0.5
Gamma-globulin 2.1 (High) g/dL 0.8-1.4

detected in the distal right ureterovesical junction (UV]).
Furthermore, a total colonoscopy was performed due to
the patient’s abdominal pain and weight loss which was
normal. Enhanced computerized tomography (CT) scan
of abdomen and pelvis showed significant splenomegaly
and mild hepatomegaly with homogeneous parenchyma
without any abnormal mass. Splenomegaly in addition to
the findings in the lung and mediastinum as mediastinal
and subclavian LAP and bilateral pulmonary adenopathy
was suggested to be in favor of leukemia/lymphoma than
sarcoidosis (Figure 3). However, it was also noted that
splenomegaly may occur in about 30% of chronic or
subacute cases of sarcoidosis as well.

Consequently, the patient was referred for staging
utilizing positron emission tomography (PET)/CT scan
with *F-fluorodeoxyglucose (F-FDG) with the impression
of lymphoma. The result showed multifocal FDG avid
reticulonodular changes throughout the lungs, numerous
FDG avid enlarged thoracic lymph nodes, enlarged spleen
with diffuse increased FDG uptake, several FDG avid
abdominopelvic lymph nodes, and several small FDG avid
subcutaneous lesions. The ¥F-FDG PET/CT scan reported
that the findings were in favor of lymphoproliferative
disorders and recommended excisional biopsy from
mediastinal lymph nodes. In addition, a few calcified
stones were also detected in the left kidney and proximal
ureter (Figure 4).

Histological evaluation of the core needle biopsy of the
splenic mass showed several granulomas composed of
epithelioid histiocytes, lymphocytes, and multinucleated
giant cells. However, there was no necrosis and no acid-
fast bacilli with Ziehl-Neelsen staining. Non-necrotizing
granulomatous inflammation was established as the
diagnosis. Histological evaluation of the core needle
biopsy of the supraclavicular lymph node showed a lymph
node tissue with nodal effacement by small granulomas

Figure 1. The image of the patient’s serum protein capillary electrophoresis.

Figure 2. Serum protein immunotyping: Presence of weak immunoglobulin G
(1gG) kappa and lambda; Non-monoclonal.

composed of epithelioid cells with scattered Langhans
giant cells and lymphocytes. Foci of calcification were
seen. However, there was no necrosis and no evidence
of malignancy. Therefore, a diagnosis of non-necrotizing
granulomatous inflammation (sarcoid type) was
established.

Evaluation of bone marrow aspiration and bone marrow
biopsy showed normo-cellular marrow with tri-lineage
hematopoiesis without any evidence oflymphoproliferative
disorders. Flow cytometry and immunophenotyping of
the bone marrow showed no excess myeloblast and the
lymphocytic gate consisted about 7% of the total gate
which were mostly T-cells with normal expression of pan-
T-markers and normal CD4/CDS8 ratio. B-cells showed no
aberrancy (details in Table 3).

A second pathological evaluation of the core needle
biopsies of the supraclavicular lymph and splenic mass
reported granulomatous inflammation containing several
Schaumann’s bodies and suggested that the findings were
highly characteristic for sarcoidosis. Consequently, a final
diagnosis of sarcoidosis was established and the patient
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Figure 3. Enhanced computerized tomography (CT) scan: significant
splenomegaly and mild hepatomegaly with homogeneous parenchyma

without any abnormal mass.

was referred to a rheumatology subspecialist for further
management of his condition.

Discussion

Sarcoidosis is a systemic granulomatous disease that is
caused by T-helper responses and involves multiple organs
(2,3). Antigensactivate macrophagesand, in turn, stimulate
immune responses through T-cells and macrophages.
Consequently, extensive cytokines, chemokines, and
oxygen radicals are released that cause sarcoidosis. The
involved organs contain epithelioid granulomas formed
by activated macrophages. Granulomas are surrounded
by CD4 T-cells and may contain Langerhans cells with
Schaumann and asteroid bodies (3-6,8).

Sarcoidosis mostly occurs in the third and fourth
decades of life and is more common in females and some
ethnicities such as African-Americans (7,9). In Iran, the
mean age of patients with sarcoidosis has been reported

Table 3. The results of the multicolor flow cytometry

Figure 4. PET/CT scan with 18F-FDG (positron emission tomography/
computerized tomography scan with 18F-fluorodeoxyglucose). Multifocal
FDG avid reticulonodular changes throughout the lungs, numerous FDG avid
enlarged thoracic lymph nodes, enlarged spleen with diffuse increased FDG
uptake, several FDG avid abdominopelvic lymph nodes, and several small
FDG avid subcutaneous lesions. Few calcified stones were detected in the
left kidney and proximal ureter.

to be 42.8 £ 9.8 years with a female predominance (about
63.5%) (10). It has been reported that the incidence is
higher in northern European compared to southern
European countries (3). The mortality rate of sarcoidosis
is about 2-4% which is mostly due to lung complications
(lung fibrosis and respiratory failure) and occasionally,
sudden cardiac death due to cardiac complications (3).

The exact etiology of sarcoidosis is still unknown.
However, it has been suggested that it is a multifactorial
disorder involving different genes that stimulate an
immune response following triggers with specific antigens.
Sarcoidosis is a polygenic disorder and is associated with
HLA-A, HLA-B, and HLA-C (class I) and HLA-DP, HLA-
DQ, HLA-DR (class II). In addition, there seems to be
involvement of genotypes and environmental factors.
However, less than 10% of sarcoidosis cases have been
reported to be familiar (3,5,6).

Lungs are the most involved organs in sarcoidosis
(in over 90% of the cases). However, other organs may
also be involved. Therefore, a comprehensive workup is
required to search for extra-pulmonary involvements

Marker % Of total Lymphocytic gate Blastic gate Result
CD5 - 22% - -
CD19 - 4% - -
CD5/CD19 <1% 1% - Negative
CD34 - - 35% -
CD117 - - 35% -
CD34/CD117 1% - 27.5% Negative
CD3 - 22% - -
CD3/CD4 - 63% - -
CD3/CD8 - 33% - -
CD2 - 25% - -
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(3, 4). Dyspnea, cough, chest pain, and wheezing are the
most common signs of sarcoidosis (2). The most common
clinical presentations of sarcoidosis in Iranian patients
include cough (59.6-77.3%), dyspnea (37.4-61.7%),
weight loss (50%), fever (28.7-42.5%), fatigue (5%),
chest pain (18.3%), arthralgia (16.2%), skin involvement
(12.3%), and eye involvement (4.8%). Hypercalcemia
and erythema nodosum have been reported in 2.8%
and 7.1% of the patients, respectively. Increased serum
ACE levels were observed in 77.4-83% of the patients
and about 65.3% of the patients had normal pulmonary
function tests (PFTs). The restrictive pattern was more
common than the obstructive pattern in Iranian patients
with sarcoidosis (10, 11). Jayakrishnan et al reported that
some constitutional symptoms were more common in
Iran compared to other Middle Eastern countries, such as
fever (42.5%) and weight loss (50%). In contrast, fatigue
(<5%) was less common in patients with sarcoidosis in
Iran (2). The present case presented with fatigue, weight
loss, decreased GFR, and hypercalcemia.

Thelung complications of sarcoidosisinclude pulmonary
artery hypertension, pulmonary infiltration, restrictive
lung involvement, airflow obstruction, decreased diffusion
capacity, interstitial lung complications, lung fibrosis, and
respiratory failure. In addition, there are usually hilar and
mediastinal LAPs but about 20% of the patients present
with peripheral LAPs (the cervical, axillary, or inguinal
lymph nodes). Neurosarcoidosis may involve the central
nervous system (CNS) or the peripheral nervous system.
The most common manifestation of neurosarcoidosis is
meningeal involvement of the CNS. The pituitary may
also be involved and present with diabetes insipidus.
Peripheral neuropathy or muscle involvement may present
with polymyositis, chronic myopathy, chronic fatigue,
muscle nodules, or Bell’s palsy. Anterior uveitis (acute or
chronic iridocyclitis), posterior uveitis, uveoparotitis, dry
keratoconjunctivitis are commonly observed in patients
with sarcoidosis. There may be thyroid impairment,
parotid  enlargement, xerostomia, xerophthalmia,
erythema nodosum, Lofgren syndrome, and lupus
pernio. Cardiac involvement in patients with sarcoidosis
could include heart failure or myocardial granulomas.
Hepatomegaly and splenomegaly are common in patients
with sarcoidosis. Kidney complications may include renal
calculi, cortical or medullary granulomas, and renal
impairment. Some patients may experience arthralgia
or bone involvements and the radiological features of
bone involvement vary. Patients with sarcoidosis may
present with increased levels of 1,25-dihydroxy vitamin D,
hypercalciuria, and hypercalcemia (3, 4, 12-26).

Sarcoidosis is a disorder that does not have a
pathognomonic clinical feature but involves multiple
organs. The diagnosis of sarcoidosis is established by
its clinical presentations and radiological features in
addition to a histological report of non-necrotic, non-
caseating granulomas on a biopsy specimen. In addition,

other possible diagnoses should be excluded (such as
lymphoproliferative diseases, infections, interstitial lung
diseases, storage disorders, and malignancy (2,3). The
present case presented with clinical features of lymphoma
but on further workup was diagnosed with sarcoidosis.

It has been reported that the active inflammation of
the lung parenchymal in patients with sarcoidosis is
better detected by PET/CT scan than high-resolution
CT. Studies have reported that patients that had lung
parenchyma involvement in PET/CT scans, had lower
lung function tests, diffusion test results, and forced vital
capacity (FVC)% (27-29). In addition, PET/CT scans
can show extra-thoracic involvement in patients with
sarcoidosis (such as lymph nodes, bone marrow, and solid
organs). Extra-thoracic involvement has been reported to
be present in 27.5% to 75% of the cases (27,29). Moreover,
Kemal et al reported that the neutrophil/lymphocyte ratio,
PET/CT scans, maximum standardized uptake value
(SUVmax), and diffusing capacity for carbon monoxide
(DLCO) % could predict the disease progression. They
showed that after a one-year follow-up, the mediastinal
lymph nodes had a progression rate of 60% in those
patients that had a SUVmax value of 14 or more in their
PET/CT scans (27). Furthermore, Schimmelpennink et al
recommended using SUVmax of the lung parenchyma to
monitor the response to infliximab therapy in patients with
pulmonary sarcoidosis. They reported that a SUVmax of
more than 7.5 before treatment with infliximab predicted
a 5% response in FVC and a SUVmax >9.2 predicted a 5%
response in DLCO corrected for hemoglobin (DLCOc)
(30).

The common treatment options for sarcoidosis include
corticosteroids (prednisone) as the first-line treatment
medications. The second-line agents include methotrexate,
hydroxychloroquine, leflunomide, azathioprine, and
mycophenolate. Infliximab and adalimumab are the
third-line agents used in the treatment of sarcoidosis (31).
Based on the reports from Iran, around 46.2%-44.9% of
patients with sarcoidosis showed clinical or radiological
improvement indicating a good prognosis (2, 10, 11).
Furthermore, it is important to follow up with the patients
for complications such as osteoporosis and osteopenia
as long-term complications of treatment with steroids
to avoid unnecessary bone fractures or stone formations
(17,32).

Conclusion

Sarcoidosis is a systemic granulomatous disorder that
involves multiple organs. It is diagnosed by its clinical
presentations, radiological features, and non-caseating
granulomas on histology. However, possible diagnoses
such as lymphoproliferative diseases, infections, and
malignancies should be excluded.
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