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Abstract

Sarcoidosis is a multisystem disorder characterized by granuloma-
tous inflammation on histopathological evaluation. Diagnosis of sar-
coidosis requires thorough elimination of malignancy and alternative
causes of noncaseating granulomatous inflammation. Sarcoidosis
and several subtypes of lymphoma have similar clinical presenta-
tions and can potentially have similar histopathological findings. Pa-
tients with a histopathology-confirmed diagnosis of sarcoidosis are
at higher risk of developing malignancies. In this report, we present
a case of a 64-year-old male diagnosed with sarcoidosis 2 years be-
fore presenting to the emergency department with a 4-month his-
tory of generalized weakness, cough, and very high fever. After a
thorough workup involving cervical lymph node biopsy and bone
marrow biopsy, he was diagnosed with peripheral T-cell lymphoma,
not otherwise specified (PTCL, NOS). Due to the patient’s current
lymphoma diagnosis and features noted on pathology, a retrospective
review of the prior biopsy specimen was performed, finding simi-
lar hematopathological features on both initial lymph node biopsy
diagnosing sarcoidosis and current biopsies diagnosing lymphoma.
Given these findings, our patient likely had early manifestation of
PTCL misdiagnosed as sarcoidosis. In summary, lymphoma should
be considered in all patients with suspected sarcoidosis, especially
those who do not respond to treatment or who present with persistent
hematological abnormalities.
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Introduction

Sarcoidosis is a multisystem disorder characterized by granu-
lomatous inflammation on histopathological evaluation of in-
volved organs. The exact pathogenesis of sarcoidosis is an area
of active scientific discovery, but there are studies examining
the role of follicular regulatory T (Tfr) cell dysregulation [1].
Classically, sarcoidosis is known for pulmonary involvement,
but among those with a disseminated clinical phenotype, there
is a spectrum of disease manifestations from asymptomatic to a
severe, progressive, and relapsing disease. Pulmonary involve-
ment usually manifests as bilateral hilar adenopathy and reticular
opacities leading to respiratory symptoms and fatigue as pre-
senting symptoms [2]. Additional common presenting symp-
toms include cough, dyspnea, chest pain, fatigue, malaise, and
weight loss. Patients over the age of 70 with sarcoidosis are more
likely to present with systemic symptoms (fever, night sweats,
and weight loss) [3]. According to the Clinical Practice Guide-
line by the American Thoracic Society (ATS) on the diagnosis of
sarcoidosis, diagnostic criteria include: 1) “a compatible clinical
presentation”, 2) noncaseating granulomatous inflammation on
pathology, and 3) “exclusion of alternative causes of granuloma-
tous disease” [4]. The differential diagnosis for granulomatous
disease is broad and includes infectious causes (including bacte-
rial, mycobacterial, and fungal etiologies) and noninfectious in-
flammatory conditions (including malignancy and rheumatologic
conditions, among others). The ATS recommends against lymph
node biopsies for routine diagnosis in asymptomatic patients;
however, should the patient require treatment, they recommend
biopsy via endobronchial ultrasound (EBUS)-guided lymph node
biopsy [4]. Regardless of symptomatology, all patients with sar-
coidosis should undergo annual complete blood count to screen
for an evolving hematological malignancy [4]. Imaging, includ-
ing EBUS for lymph node biopsy, chest radiography, and other
modalities, such as fluorine-18-fluorodeoxyglucose positron
emission tomography/computed tomography ('*F-FDG-PET/
CT), has come to play a major role in monitoring therapeutic re-
action to glucocorticoids and long-term prognosis [5].

There are numerous links between sarcoidosis and lympho-
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Figure 1. Cervical lymph node biopsy and bone marrow biopsy histology and immunohistochemistry confirming diagnosis of
peripheral T-cell lymphoma, not otherwise specified (PTCL, NOS). (a)-(d) are cervical lymph node biopsy and (e)-(h) are bone
marrow biopsy. (a) H&E of diagnostic lymph node at x 100. Clusters of epithelioid histiocytes have now been infiltrated by neo-
plastic lymphoid cells. (b) H&E of diagnostic lymph node at x 400. The arrows point to examples of large neoplastic T cells. (c)
CD3 immunostain at x 100. (d) CD4 immunostain at x 400. The neoplastic T cells are CD4-positive/CD8-negative. (e) H&E of
bone marrow at x 100. (f) H&E of bone marrow at x 400. (g) CD3 immunostain at x 100. (h) CD4 immunostain at x 400. H&E:
hematoxylin and eosin.

ma. Granulomatous inflammation on histology can be a common
feature in both diseases, with lymphomas rarely exhibiting this
feature in published case reports [6-9]. It has been well estab-
lished that patients with sarcoidosis are at higher risk of develop-
ing lymphoma (11.5 times the risk of the control population), as
well as lung cancer (three times the risk) [10]. The association
between sarcoidosis and lymphoma is known as sarcoidosis-
lymphoma syndrome, with the development of sarcoidosis com-
monly preceding lymphoma [11-13]. In addition to lung cancer
and lymphoma, patients with sarcoidosis are at an increased risk
of developing other malignancies, including gastric, small intes-
tine, hepatocellular, melanoma, non-melanoma skin cancer, ad-
ditional non-Hodgkin lymphomas and leukemia [14]. The exact
mechanism behind this association beyond underlying chronic
inflammation leading to malignancy is still an active point of
discovery. Here, we present the case of a patient previously diag-
nosed with sarcoidosis who was subsequently diagnosed by our
team with peripheral T-cell lymphoma, not otherwise specified
(PTCL, NOS). In the workup of this new diagnosis, we aimed to
review his prior diagnosis to determine if sarcoidosis was correct,
finding features consistent with an underlying lymphoma match-
ing our current diagnosis of PTCL, NOS. This case highlights the
importance of keeping a broad differential and not anchoring on
a diagnosis before excluding other possibilities.

Case Report

Investigations

A 64-year-old male with a past medical history significant
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for lung adenocarcinoma treated with radiation therapy (last
treatment being 5 months prior to admission) currently in
remission, coronavirus disease 2019 (COVID-19) infection
(2 months prior to admission), pulmonary coccidioidomyco-
sis (treated with 1 year of fluconazole therapy over 5 years
ago), and sarcoidosis (currently treated with prednisone 10
mg PO daily) presented to the emergency department for a
4-month history of generalized weakness, cough, headache,
and self-reported fever of 106 °F on the day of admission.
Additionally, he reported having a sore throat twice in the last
2 months treated with amoxicillin and cefalexin that did not
alleviate the symptoms.

He was initially diagnosed with sarcoidosis almost 2
years prior to this admission. His initial symptoms at that
time were night sweats and noticeable inguinal lymphad-
enopathy with histopathological evaluation of the biopsied
lymph node consistent with noncaseating granulomatous in-
flammation. A diagnosis of sarcoidosis was made at that time
based on a negative workup for infectious causes at the time.
His primary care physician was managing his sarcoidosis
with prednisone. His was diagnosed with AJCC stage 1Al
lung adenocarcinoma approximately 5 months prior to this
admission after a right upper lobe lung mass was noted on
chest imaging and EBUS-guided biopsy of regional lymph
nodes was negative for malignancy or further spread. His
lung adenocarcinoma responded to radiation therapy and re-
mission was achieved. His most recent PET-CT showed new-
onset FDG-avid lymphadenopathy. Of note, the patient’s so-
cial history was significant for occupational smoke exposure
as a firefighter and significant smoking history of 3 - 4 cigars
per day for 30 years.

On admission, his physical exam was remarkable for con-
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junctival pallor, dry mucous membranes, submandibular and
inguinal lymphadenopathy, and hepatosplenomegaly. There
were no focal neurological deficits. Initial laboratories showed
pancytopenia with marked leukopenia/neutropenia (absolute
neutrophil count of 670 cells/uL) and increased inflammatory
markers with C-reactive protein elevated at 80.5 mg/L. He was
admitted to the hospital for evaluation and management of
pancytopenia with possible bone marrow failure of unknown
etiology. He was started on empiric broad-spectrum antibiotics
(vancomycin and piperacillin-tazobactam).

Diagnosis

An excisional right cervical lymph node biopsy and bone mar-
row biopsy were performed following resolution of fever (Fig.
1). Findings from both biopsies were consistent with a diag-
nosis of PTCL, NOS with presence of TRA/D gene rearrange-
ment and negative staining for CD30. Due to the patient’s
current lymphoma diagnosis and features noted on pathology,
a retrospective review of his original inguinal lymph node bi-
opsy diagnosing sarcoidosis was performed. Highlights of this
investigation and comparison to current biopsy findings are
discussed below in the “Discussion” section.

Treatment, follow-up, and outcomes

Frontline lymphoma-directed therapy consisted of CHOEP
(etoposide, cyclophosphamide, doxorubicin, vincristine and
prednisone). Cycles consist of 3 weeks of etoposide (100 mg/
m? intravenously on days 1 - 3), cyclophosphamide (750 mg/
m? intravenously on day 1 after etoposide), doxorubicin (50
mg/m? intravenously on day 1 after etoposide and cyclophos-
phamide), vincristine (2 mg intravenously on day 1 after etopo-
side, cyclophosphamide, and doxorubicin), and prednisone
(100 mg orally on days 1 - 5) [15-17]. Partway through the first
cycle of chemotherapy, our patient developed neutropenic fe-
ver, invasive Aspergillus sinusitis, and acute hypoxic respira-
tory failure requiring intubation. After a thorough goals of care
discussion with the patient and his family post-extubation, he
was discharged from the hospital to home hospice.

Discussion

Occasionally, lymphomas associated with granulomas have
been misdiagnosed as sarcoidosis or other granulomatous dis-
eases [9]. Sarcoidosis and lymphoma are both FDG-avid; thus,
it is important to verify histology and have clinical acumen to
avoid misdiagnosis before initiating therapy. Sarcoidosis and
lymphoma may present at the same time in a patient which
further complicates accurate diagnosis.

For our patient, it is likely that he had lymphoma at the
time of initial sarcoidosis diagnosis. The patient’s excisional
right cervical lymph node (Fig. 1a-d) showed replacement of
nodal architecture by atypical lymphocytes with background
histiocytes. These atypical lymphocytes expressed CD2 and
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CDS5, expressed CD4 at a higher rate than CDS, expressed
the TRA/D gene rearrangement, and lost expression of CD3
and CD7. The atypical lymphocyte karyotype showed tetra-
ploidy, t(14,19), and del 6q. The patient’s bone marrow bi-
opsy showed a similar abnormal T-cell infiltrate with similar
immunophenotypic results (Fig. 1e-h). These findings were
consistent with current diagnosis of PTCL, NOS, warrant-
ing retrospective review of his initial sarcoidosis diagnosis.
Review of pathology slides from his initial inguinal lymph
node biopsy 2 years ago showed an atypical T-cell infiltrate
with scattered large T cells in a background of abundant epi-
thelioid histiocytes (Fig. 2a-d). Abnormal mature CD4* T
cells were seen lacking surface CD3 and diminished CD7 on
immunohistochemistry analysis (Fig. 2a-d). Molecular stud-
ies also showed similar clonal T-cell receptor gamma gene
rearrangement. Given these similarities in the pathology, the
initial lymph node biopsy could represent early manifestation
of PTCL. Taken together, the lymphoepithelioid variant of
PTCL, NOS should have been considered as a diagnosis at
the time [18, 19] The patient’s rapid deterioration was likely
multifactorial with a major contributor being the delay in di-
agnosis of lymphoma as well as the patient’s comorbidities
including history of lung adenocarcinoma treated with radia-
tion therapy. In learning from this case, lymphoma should be
considered in all patients with suspected sarcoidosis, espe-
cially those who do not respond to treatment or who present
with persistent hematological abnormalities [12].

The patient’s lymphoma, classified according to the 2016
revised World Health Organization (WHO) classification of
mature T- and natural killer (NK)-cell neoplasms, was PTCL,
NOS with CD30- status. PTCL, NOS, encompasses a heter-
ogenous group of mature T-cell lymphomas that do not meet
criteria for other WHO-defined entities [20]. Based on genetic
expression profiling analysis of PTCL, NOS, there are two
distinct subgroups of mutations driving PTCL, NOS: muta-
tions of transcriptional regulators GATA3 or TBX21 [20, 21].
Despite these two genetic subgroups, PTCL, NOS can have a
number of other genetic driving factors, including expression
of CD30, a member of the tumor necrosis factor (TNF) recep-
tor superfamily that leads to downstream activation of nuclear
factor-kappa B (NF-kB) [22]. CD30" and CD30- PTCL, NOS
have different gene expression and noticeable differences in
immunohistochemistry [23, 24]. It has been shown that CD30"
PTCL, NOS carry a worse prognosis and have worse clinical
outcomes [25].

Learning points

In patients with clinical suspicion for sarcoidosis, it is impera-
tive to rule out underlying malignancy. Given that the symptoms
can overlap between the two, careful consideration and in-depth
histopathological evaluation are warranted to correctly diagnose
sarcoidosis or underlying leukemia/lymphoma. Additionally,
given the ATS Clinical Practice Guidelines for the diagnosis of
sarcoidosis, thorough exclusion of alternative causes of granu-
lomatous disease is a diagnostic requirement [4]. In retrospect,
our patient was unfortunately misdiagnosed and may have ben-
efitted from earlier initiation of chemotherapy.
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Figure 2. Outside lymph node biopsy from patient’s original diagnosis of sarcoidosis 2 years prior to admission. (a) H&E photo-
graph of lymph node at x 100. (b) H&E of lymph node at x 400 with black arrows pointing to representative abnormal lympho-
cytes. (c) CD3 immunostain at x 100. (d) CD4 immunostain at x 400. H&E: hematoxylin and eosin.
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