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AND REVIEW OF THE LITERATURE
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ABSTRACT. Background: Takayasu Arteritis (TAK) is a granulomatous large vessel vasculitis that predominantly
affects the aorta, major aortic branches and pulmonary arteries resulting in pulselessness. Sarcoidosis is a systemic
granulomatous disease of unknown etiology that can affect any organ. Numerous cases of coexistence of both
these rare diseases have been described, suggesting that their association may be by more than chance alone.
Objective: To describe a case of coexistent TAK and sarcoidosis and review the world literature concerning this
condition. Methods: The clinical presentation and diagnostic approach is described of a woman with TAK who
developed sarcoidosis. The world literature was reviewed by searching the PubMed and Google Scholar database
for the terms ‘“Takayasu arteritis’ and ‘sarcoidosis’; “Takayasu arteritis’ and ‘granuloma’; ‘vasculitis’ and ‘sarcoidosis’;
and ‘vasculitis’ and ‘granuloma.’ The identified individual articles were reviewed, and the bibliography of these
articles were scrutinized to identify more cases. The pertinent clinical features of these cases were summarized.
Result: A 36-year-old Caucasian woman, who was diagnosed with histologically confirmed TAK at 22 years of
age, was referred for evaluation of mediastinal lymphadenopathy. The diagnosis of sarcoidosis was established on
histopathology of a mediastinal lymph node biopsy. A literature review identified 23 additional cases of coexisting
sarcoidosis and TAK, and the clinical features of these cases is described. Conclusion: TAK and sarcoidosis may
occur in the same patient. Given the prevalence of these diseases, concomitant development of these two diseases
is unlikely to be by chance alone and probably reflects a unifying mechanism. Clinicians should be aware of this

association in patients in order to make a timely diagnosis and optimize patient care. (Sarcoidosis Vasc Diffuse Lung
Dis 2019; 36 (4): 311-317)
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INTRODUCTION

Takayasu Arteritis (TAK) is a granulomatous
large vessel vasculitis that predominantly affects the
aorta, major aortic branches and pulmonary arter-
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ies that eventually results in bruits or pulselessness
of the affected vessels. The disease is most com-
mon in women of childbearing age. Although ini-
tially described in Asian countries, the disease has
a worldwide distribution with an annual incidence
of only 2.6 cases per million in North America (1).
Sarcoidosis is a systemic granulomatous disease of
unknown cause that can affect every organ, with the
lung being most commonly involved (2). There have
been numerous reports of both TAK and sarcoidosis
developing in the same patient (3-20). We describe a
woman with TAK who was subsequently diagnosed
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with sarcoidosis and review the existing medical lit-
erature concerning the concomitant development of
these rare diseases in one patient.

Case ReporT

A 36-year-old Caucasian woman was referred
for evaluation of mediastinal lymphadenopathy. At
the age of 22, she was diagnosed with an ascend-
ing aortic aneurysm and underwent aortic valve re-
placement and repair of the aneurysm. The patho-
logic findings and localization were consistent with
a diagnosis of TAK (figure 1). She subsequently
underwent multiple surgeries for repair of her aor-
tic arch, descending thoracic aorta and for vascular
bypass procedures. Over the subsequent 12 years she
had been treated with corticosteroids, cyclophos-
phamide, infliximab, adalimumab, and methotrex-
ate. At age 34, she presented with chest pain and it

was suspected that she was having an exacerbation
of TAK. Her medication included 10 mg of pred-
nisone daily and 25 mg of methotrexate subcuta-
neously weekly for management of TAK. A chest
computed tomography scan (CT) revealed new me-
diastinal lymphadenopathy, that was shown to have
intense 2-deoxy-2-fluoro-D-glucose (FDG) activity
on positron emission tomography scanning (PET).
Endobronchial ultrasound (EBUS) with transbron-
chial needle aspiration (TBNA) of a 4R lymph node
revealed many discrete non-necrotizing granulomas
some of which contained multinucleated giant cells.

The patient was lost to follow up and re-pre-
sented at age 36 complaining of night sweats for the
previous 6 months. She was receiving prednisone 10
mg daily and methotrexate 25 mg subcutaneously
weekly. She denied any fever, weight loss, cough,
sputum production, palpitations, orthopnea, or chest
pain. She had no history of tuberculosis, significant
tuberculosis exposure or significant travel history.

Fig. 1. Granulomatous aortitis consistent with Takayasu disease. A: Ascending aorta wall (H&E, 20x) showing medial domi-
nant inflammation (red arrows), foci of adventitial inflammation (yellow arrows), and fibrointimal expansion (black arrows). B.
Focus of medial predominant inflammation at high power (H&E, 200x) comprised of foci of non-necrotizing granulomas with
frequent multinucleated giant cells in a background of mostly lymphocytes and plasma cells. C. Fibrous expansion of adven-
titia (yellow arrows), me(fial fibrosis (red arrows), and fibrous expansion of intima (black arrows), as highli Illjted blue with tri-
chrome stain (40x). D: Marked disruption of the medial elastié{ﬁyers that are highlighted black with VVé elastin stain (40x)
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Physical examination revealed normal vital signs and
no abnormalities. Laboratory data revealed a normal
lactate dehydrogenase, normal C-reactive protein and
negative interferon gamma release assay for ESAT-6,
CFP-10 and TB7.7 tuberculous antigens. A chest
CT demonstrated mediastinal lymphadenopathy
that had enlarged compared to her prior scan 2 years
earlier. A PET scan revealed hypermetabolic activity
in the mediastinal and new non- mediastinal lymph
node groups (figure 2). No other organ involvement
was seen. Because of the concern for infection and
lymphoma, She underwent a second bronchoscopy
with bronchoalveolar lavage (BAL) and EBUS with
TBNA of a mediastinal lymph node (station 7). The
BAL showed CD4/CD8 ratio of 7:1. The histopa-

thology of the lymph node showed non-necrotizing
granulomas consistent with sarcoidosis (figure 3).
She was continued on methotrexate and prednisone
with a plan to start tocilizumab for refractory TAK,
however she failed to return for further care.

Discussion

We have described a patient with concomitant
TAK and sarcoidosis. Both diseases were confirmed
both by a compatible clinical presentation as well as
histological evaluation of involved tissues.

Including the present case, we have identified
25 confirmed cases of concomitant TAK associated

Fig.2. PET scan demonstrating hypermetabolic lymph nodes. In the upper panel, coronal (A) and axial (B) views at the age of
34 years showed FDG avid hilar and ﬁredorninantly right mediastinal lymph nodes. On the PET scan obtained at the age of

36 (lower panel), coronal (C) and axi

(D) sections revealed new areas of FDG uptake including, right anterior mediastinal,

internal mammary, and left prevascular ’Iﬂm h nodes. There was also hyﬁermetabo ic activity involving right sub pectoral par-
e

aesophageal lymph nodes (not shown).

ilar lymphadenopathy wit

intense FDG uptake persisted
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Fig. 3. Endobronchial ultrasound (EBUS) guided fine needle aspiration of a mediastinal lymph node demonstrates multiple
discrete granulomas. A: Photomicrograph from a Paﬁanicolaou stained smear (200x) demonstrates three discrete granulomas
(orange arrows) comprised of clusters of epithelioid histiocytes with admixed mature lymphocytes (black arrows), and multi-
nucleated giant histiocytes (red arrows). The granulomas are a frequent and dominant finding in the aspirate smears. No back-
ground necrosis is present. B: Image of an H&E stained cell block slide (400x) with a non-necrotizing granuloma comprised

of a cluster of epithelioid histiocytes admixed with lymphocytes and peripheral pink hyaline fibrosis (yellow arrow)

with sarcoidosis reported in the literature, which are
shown in Table 1 and summarized in Table 2. The
majority of patients were female (88%), as would be
expected given the female predilection of both dis-
eases. The distribution of organ involvement is de-
scribed in Table 3. Thoracic involvement was seen in
15/25 (60%) and extrathoracic involvement was seen
in 8/25 (32%). In 2 cases the site was not specified.
The survival of patients was high in this cohort, with
only one death associated with sarcoidosis and one
associated with TAK.

While 25 cases are identified here, it is possible
that there may be additional cases of concomitant
sarcoidosis and TAK that may have possibly been
falsely described as sarcoidosis-induced vasculitis. A
systemic granulomatous vasculitis secondary to sar-
coidosis is extremely uncommon. The sarcoid granu-
lomas can affect all three layers of the vessel wall and
focal destruction of elastic tissue is often seen in such
cases (21), which may result in pulseless extremities
due to involvement of medium and large size vessels.
Fernandes et al. (2000) described three patients with
sarcoidosis who subsequently developed pulseless-
ness. Arteriograms showed stenosis or aneurysms of
the aorta and its main branches, and histopathology
revealed multinucleated giant cells (22). While the
authors attributed these findings to sarcoid-induced
vasculitis, these histopathologic findings are consist-

ent with TAK.

In the United States, the prevalence of TAK is
2.6 per million (1), and the prevalence of sarcoidosis
is 60 per 100,000 adults (23). Therefore, if the de-
velopment of TAK and sarcoidosis were independent
events, the prevalence of individuals developing TAK
and sarcoidosis concomitantly in their lifetime would
be 1.56/100,000,000. Since 25 cases have been re-
ported in the world literature since 1990, we suspect
that concomitant development of these diseases in
one patient did not occur by chance alone and relates
to some unifying mechanism.

TAK patients who develop granulomatous in-
flammation may not meet the diagnostic criteria for
sarcoidosis. One postulation for this observed asso-
ciation may be that in a fraction of these cases, the
granulomatous inflammation may have been the re-
sult of TAK, and not have represented true sarcoido-
sis. In addition, although it is controversial (24),
many require evidence of granulomatous inflamma-
tion to be present in at least two organs for the di-
agnosis of sarcoidosis to be secure (25). In particular,
granulomas isolated to the mediastinal lymph nodes
may represent a nonspeciﬁc reaction to another pro-
cess, such as a connective tissue disease (26) as sug-
gested by a previous review of cases with concomi-
tant “sarcoidosis” and connective tissue diseases (26).
As sarcoidosis is a disease of unknown etiology and
CTD may cause granulomatous inflammation, it is
possible that the granulomatous inflammation may
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Table 1. Sarcoidosis and Takayasu Arteritis, Literature Review

First
Case Report Year Age Sex Race Diagnosed Sarcoidosis Site Treatment Survival
Condition

Betancourt et 2019 32 F NS Takayasu Mediastinal LN Sp ontencous Survived
al. (3) resolution
Chapelon-Abric 2018 19 F  Black Simultaneous Lung CS Survived
et al. (4) 54 F  Black Sarcoidosis Eye, Kidney CS, MTX Survived

53 F  Caucasian  Sarcoidosis Skin, Joint CS Survived

27 F  Black Sarcoidosis Lung, Exocrine glands  CS Survived

52 F  Caucasian Takayasu Skin, Joint, Eye CS, MTX, INFLX, Survived

25 F  Caucasian  Simultaneous Skin, Joint TOC Survived

30 F NS Sarcoidosis Skin, Joint CS Survived

CS, MTX, INFLX
Rhanim et al. (5) 2016 24 F  Caucasian Simultaneous Mediastinal LN CS Survived
Ri et al. (6) 2015 67 F  Asian Simultaneous  Skin Topical CS Survived
Liu et al. (7) 2015 29 F  Asian Sarcoidosis Lung, Mediastinal LN~ CS, MTX Survived
Chougule et 2014 38 F Indian Takayasu Lung NS Death due to
al. (8) TAK (ruptured
aneurysm)
Izumikawa et 2011 24 M Asian Takayasu Lung, Mediastinal LN CS Survived
al. (9)
Hamzaoui et al. 2011 34 F  Black Sarcoidosis Lung, LN, Salivary CS, MTX Survived
(10 Gland, Liver
Ishii et al. (11) 2011 72 M Asian Simultaneous LN, Lung NS Death due to
sarcoidosis
Mi Hye Im et 2011 55 F  Asian Simultaneous Lung, Eye, LN CS Survived
al. (12)
Vaurs et al. (13) 2009 M Caucasian  Sarcoidosis Lung, Skin CS, MTX Survived
Rafiq et al. (14) 2007 41 F NS Takayasu Mediastinal LN CS Survived
Kokturk et al. 2007 30 F NS Sarcoidosis Lung, Mediastinal LN CS, AZA Survived
(15)
Robaday et al. 2005 26 F  Caucasian  Sarcoidosis NS CS Survived
(16)
Korkmaz et al. 1999 29 F NS Sarcoidosis Bone, Tendon, Muscle CS, AZA Survived
17)
Schapiro et al. 1994 42 F NS Sarcoidosis Lung, Skin, CS, CYC Survived
(18) Mediastinal LN
Rose et al. (19) 1990 17 F NS Sarcoidosis NS NS Not reported
Weiler et al. (20) 2000 39 F  Caucasian  Sarcoidosis Joint, Skin, Eye, LN Surgery, CS Survived
Present Case 2018 37 F  Caucasian Takayasu Mediastinal LN CS, MTX, INFLX, Survived
ADA, CYC

Survival 22/24 (92%)

NS: not specified in the article; CS: corticosteroid; MTX: methotrexate; AZA: azathioprine; LN: lymph node; TOC: tocilizumab; INFLX:

infliximab; ADA: adalimumab; CYC: cyclophosphamide
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Table 2. Clinical characteristics of patients

Variable N
Age (years), Mean * SD, Median 25 37 £ 15,33
Gender (Female) 22 88%
Race
Black 5 20%
Caucasian 8 32%
Asian 5 20%
Indian 1 4%
Unreported 6 24%
Initial Diagnosis
Sarcoidosis 13 52%
Takayasu arteritis 6 24%
Simultaneous 6 24%

Table 3. Sites of sarcoidosis involvement in patients with Sar-
coidosis and Takayasu Arteritis

Sarcoidosis Site N %

Pulmonary (Lung and Mediastinal LN) 15 60%

Extrapulmonary 8 32%
Unreported 2 8%
Number of organs involved N %
One organ involved 7 30%
More than one organ involved 16 70%

Number of organs involved per patient
Mean + SD, mecg[ian 2.04+0.88, 2

be induced by TAK rather than the development of
sarcoidosis. In our review, we found that in 7 of the
23 patients (30%), only one organ was clinically in-
volved with sarcoidosis (granuloma in single organ):
lung (2), mediastinal lymph node (4), and skin (1).
These data suggest that a portion, albeit not the en-
tirety of the report cases of patients with concomi-
tant TAK and sarcoidosis may have only had the for-
mer disease. This might explain how some of these
patients, such as ours, developed enlarging lym-
phadenopathy on immunosuppressive therapy that
is usually effective for sarcoidosis. It is possible that
some of these patients did truly have concomitant
TAK and sarcoidosis, but such immunosuppressive
therapy for TAK delayed or modified the presenta-

tion of sarcoidosis.

Table 4. Relationship between sarcoidosis diagnosed before TAK
and the presence of single organ versus systemic granuloma

Single Systemic Total
gr;rfl%la:ma granuloma °
{-S‘;:tCOidOSis diagnosed 0 1 1
TAK diagnosed first 7 5 12
Total 7 16 23

Fisher’s exact test, P= 0.0032
Site of sarcoidosis not specified in two of the 25 reported cases.

In TAK induced granulomatous inflammation,
it would be expected that TAK would develop prior
or at the same time that the patients developed sar-
coidosis. The data in Table 4 support this postulation.
Patients with the occurrence of single organ granu-
loma were being diagnosed after or simultaneously
with TAK, suggesting that these patients may not,
in fact, have systemic sarcoidosis, but instead pos-
sibly a local granulomatous reaction in response to
TAK. The association was statistically significant
(p=0.0032). However, this postulation would only
explain a number of the reported cases, as half of
the patients presented with sarcoidosis and systemic
granuloma prior to the diagnosis of TAK. Therefore,
we suspect that there is a true unifying mechanism to
explain the concomitant development of these two
diseases in the reported cases.

CoNcLUSION

We report a case of concomitant sarcoidosis and
TAK and report on the world literature. Given the
prevalence of these diseases, concomitant develop-
ment of these two diseases is unlikely to be by chance
alone and probably reflects a unifying mechanism.
Some of the cases may have been misdiagnosed as
having sarcoidosis, but this would only explain a
small percentage of them. Clinicians should be aware
of this association in patients in order to make a
timely diagnosis and optimize patient care.
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