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Familial HLA-B*52 Vasculitis: Maternal, Atypical Cogan’s
Syndrome with Takayasu Arteritis-mimicking
Aortitis and Filial Takayasu Arteritis
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Abstract:

Cogan’s syndrome (CS), a rare vasculitis characterized by non-syphilitic, interstitial keratitis and Méniere-
like attacks, is classified into “typical” and “atypical” forms, while Takayasu arteritis (TAK) is a rare large-
vessel vasculitis associated with human leukocyte antigen (HLA)-B*52. Very few cases meet both the CS and
TAK classification criteria. We herein report a 53-year-old woman diagnosed with atypical CS and aortitis
similar to TAK. Her 25-year-old daughter manifested TAK without symptoms of CS, and both are
HLA-B*52 positive. Our case highlights the difficulties of distinguishing aortitis with atypical CS from aorti-

tis with TAK.
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Introduction

Cogan’s syndrome (CS) is a very rare chronic vasculitis,
classically characterized by interstitial keratitis (IK) and ves-
tibuloauditory symptoms. It may include arteritis (affecting
small, medium, or large arteries), aortitis, aortic aneurysmes,
and aortic and mitral valvulitis (1). Recently, Haynes et al.
reported atypical CS, which includes vestibuloauditory dys-
function with various inflammatory eye diseases (e.g., con-
junctivitis, scleritis, uveitis, optic disk edema, or retinal vas-
culitis) other than IK (2). However, the associations between
CS and the human leukocyte antigen (HLA) system remain
unknown (3).

Takayasu arteritis (TAK) is a rare, chronic large-vessel
vasculitis of the aorta and its major branches often found in
young women. Ocular manifestations and vision loss associ-
ated with concomitant flow-limiting of the carotid or verte-
bral artery may occur (4), but sensorineural hearing loss
(SNHL), often due to steroid-dependent sensorineural hear-
ing loss (SDSNHL), is rare (5). A firm association between

TAK and HLA-B*52 has been established (6).

There are few case reports of CS overlapping with
TAK (7, 8). However, aortitis occurs in about 10% of pa-
tients with CS (9). It seems to be difficult to distinguish aor-
titis associated with CS and CS overlapping with TAK. We
herein report a 53-year-old woman afflicted by atypical CS
with HLA-B*52 and aortitis similar to TAK. Her 25-year-
old daughter was also confirmed to have HLA-B*52-positive
TAK but without CS manifestation.

Case Report

A 53-year-old Japanese woman with a 2-year history of
bilateral hearing loss and vertigo presented with acute
breathlessness and left back pain at night. Steroid treatment
for a previous diagnosis of sudden deafness was unsuccess-
ful, and her previous conjunctival hyperemia in the left eye
had remained unresolved for an entire year. The ophthal-
mologist had continued steroid eyedrop therapy, but the pa-
tient was experiencing a continuous cycle of symptomatic
remission and relapse. There was no headache, fever, weight
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Figure 1. An ear audiogram showing bilateral sensorineural hearing loss.

Figure 2. Left eye showing conjunctival hyperemia.

loss, numbness of the arms, or jaw claudication. A two-year
history of high blood pressure also remained untreated. The
patient neither smoked nor consumed alcohol and had three
daughters, one of whom was afflicted with TAK.

A physical examination revealed a pulse rate of 131/min
with a decreased left brachial artery pulse. Her blood pres-
sure was 230/93 mmHg in the right arm and 160/88 mmHg
in the left, body temperature was 37.1 °C, and respiratory
rate was 28/min with an oxygen saturation of 99% on room
air. No bruit was audible in the neck and chest. Diastolic re-
gurgitant murmurs were observed along the left sternal bor-
der. Her lungs were clear to auscultation. There was bilateral
sensorineural hearing loss with deafness on the left side
(Fig. 1). Episcleritis was observed in the left eye upon a slit-
lamp examination (Fig. 2).

The laboratory test findings were as follows: C-reactive
protein, 1.50 mg/dL; erythrocyte sedimentation rate (ESR),
96 mm/h; white blood cells, 7,400/uL. (lymphocyte count,
2,300/uL); hemoglobin, 9.8 g/dL, aspartate transaminase, 11
U/L; alanine transaminase, 8 U/L; creatinine, 0.50 mg/dL;

hemoglobin Alc, 6.2%; immunoglobulin G, 2,578 mg/dL;
and soluble interleukin-2 receptor (sIL-2R), 242 U/mL (nor-
mal range <496 U/mL). Complement fractions C3 and C4
were increased, but rheumatoid factor, antinuclear antibod-
ies, and anti-neutrophil cytoplasmic antibodies were all
negative. Serology for hepatitis B, hepatitis C, HIV, and
syphilis, in addition to interferon-gamma release assays (T-
SPOT.TB), were also negative.

Electrocardiography (ECG) and chest radiograph results
were normal, but echocardiography revealed moderate aortic
regurgitation (AR). Contrast-enhanced computed tomogra-
phy (CT) showed a low-density area around the ascending
aorta, aortic arch, bilateral common carotid artery, and left
subclavian artery (Fig. 3A). It also revealed narrowing of the
left carotid artery and subclavian artery, leading us to sus-
pect acute aortic dissection and vasculitis. After admission,
we performed contrast-enhanced magnetic resonance angiog-
raphy (MRA), which showed narrowing of the left carotid
and subclavian arteries as well as an inability to visualize
the left vertebral artery (Fig. 3B). Carotid ultrasonography
confirmed the “Macaroni Sign” of the left carotid artery,
which showed long, homogeneous, isoechoic, circumferen-
tial wall thickening (10). The intima-media thickness (IMT)
of the left common carotid artery was 1.61 to 2.04 mm, and
the mean IMT was 1.75 mm (maximal normal value: 0.6
mm) (Fig. 3C).

Based on these findings, we finally diagnosed the patient
with atypical Cogan’s syndrome (CS) based on her bilateral
sensorineural deafness and vertigo plus episcleritis without
interstitial keratitis (IK) within two years (2). Since CS is a
rare disease with no signature test, the diagnosis is based on
the clinical findings (mandatory criteria: sensorineural hear-
ing loss and inflammatory ocular disease) rather than any
established diagnostic criteria (11). Furthermore, 3 out of 6
diagnostic criteria for TAK based on the 1990 American
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Figure 3.

Image findings of arteritis. A) Contrast-enhanced computed tomography (CT) of the aor-

tic arch. CT showing thickened walls of the aortic arch (arrowheads). B) Contrast-enhanced mag-
netic resonance angiography (MRA) of the neck and chest. MRA showing a narrowing of the left ca-
rotid artery (arrowheads) and left subclavian artery (arrows) plus non-visualization of the left
vertebral artery. C) Ultrasonography of the common carotid artery. Left upper panel) Right, longi-
tudinal section. Right upper panel) Left, longitudinal section. ‘“Macaroni Sign” visible as long, homo-
geneous, isoechoic wall thickening (arrowheads). Dotted arrows indicate the intima-media thickness
(IMT). Left lower panel) Right, transversal section. Right lower panel) Left, transversal section. Cir-

cumferential wall thickening (arrowheads).

College of Rheumatology (ACR) guidelines were met,
namely a decreased brachial artery pulse, a difference of >
10 mmHg in the systolic blood pressure between arms, and
arteriographic narrowing of the aorta and subclavian ar-
tery (12).

The patient’s 25-year-old daughter had also developed
TAK at the age of 21. At the first visit, she had a fever
ranging from 37 to 38 °C, fatigue in the left upper extremity
during work, and disappearance of the left brachial artery
pulse. Her blood pressure was 123/65 mmHg in the right
arm and not measurable in the left. Contrast-enhanced CT
revealed stenosis of the left subclavian artery and left verte-

bral artery. The diagnosis was based on the presence of 5 of
the 6 ACR 1990 criteria for the classification of TAK (12).
Prednisolone and tocilizumab therapy was started at our hos-
pital, but in contrast to her mother, the daughter never mani-
fested ocular or vestibuloauditory symptoms and was there-
fore not diagnosed with CS (11). We performed HLA-I al-
lele typing for both the patient and her daughter after receiv-
ing their informed consent. Both had the HLA-B*52 allele,
which strongly suggests TAK involvement (6).

The patient was treated with 50 mg of daily oral predni-
solone (0.8 mg/kg/day) therapy, which led to the resolution
of her left back pain, conjunctival hyperemia in the left eye,
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and declining C-reactive protein (CRP) and ESR levels. We
gradually reduced prednisolone to 30 mg/day by week 5,
but the hearing loss did not resolve, even after a pulse of 1
g of intravenous methylprednisolone. Carotid ultrasonogra-
phy showed that the mean IMT of the left common carotid
artery had improved from 1.75 to 1.0l mm. Prednisolone
was then reduced to 10 mg/day over the next 9 months. The
patient is currently under regular follow-up and remains in
remission.

Discussion

CS is rare, particularly in young adults, with an average
onset age of 29 years old and no gender bias. Its etiology is
unknown, but is thought to be related to upper respiratory
tract infections (1). In 2014, Bonaguri et al. published a
study that suggested the usefulness of anti-heat shock pro-
tein 70 (anti-Hsp70) antibodies in distinguishing typical
from atypical CS and also presented a significant association
with sensorineural hearing loss (13). In 2018, Kawasaki et
al. published two cases suggesting an association with Chla-
mydia trachomatis infection and CS due to anti-Hsp70 anti-
bodies being simultaneously produced against Hsp60 anti-
gens found on C. trachomatis (8). However, they analyzed
titers of serum antibodies to Chlamydia species but not se-
rum anti-Hsp70 antibodies, and furthermore, both of their
cases were “atypical” CS and not the “typical” CS that is
often positive for anti-Hsp70 antibodies. Thus, the notion of
a bacterial infection being causative for CS remains contro-
versial.

Other findings suggest that CS is an autoimmune disease,
as a 2002 report by Lunardi et al. revealed Cogan peptides
in the serum of all studied patients. Purified peptide-specific
autoantibodies from these patients caused hearing loss and
interstitial keratitis with glaucoma in rabbits (14). Thus, the
mechanistic origin of the systemic symptoms may be auto-
immune vasculitis within diverse blood vessels (15).

TAK is a rare, large-vessel vasculitis mostly seen in
young women, and female-to-male ratios range between 5
and 12 to 1, although the reason for this predominance is
unknown. In the past, TAK was mostly reported in Asian
populations, but it is now known to be distributed world-
wide (4). The associations between TAK and HLA-B*52
have been established, as HLA-B*52 is the only gene that
relates to TAK beyond ethnicity. Therefore, it is obvious that
TAK shares a high prevalence with HLA-B*52 in Asia (6).
The etiology of TAK has not yet been established, although
previous studies have shown the involvement of several trig-
gers (genetic predisposition, environmental triggers, microor-
ganisms, and/or their antigenic components), pathogenic ef-
fector T cells, macrophages, and decreases in Treg cells (4).
In 2018, Terao et al. published a study suggesting an inter-
active effect between leukocyte immunoglobulin-like recep-
tor (LILR) A3 and HLA-B*52 in TAK, as HLA-B expresses
HLA class I molecules on the surface of organ tissue
cells (16). However, LILRA3 is the only member of the

LILR family that encodes a soluble protein that binds to
HLA class I molecules and regulates the NK cell activity. It
is therefore suggested that the overactivation of NK cells
may be involved with pathogenesis of TAK (16).

There are few reports of TAK overlapping with atypical
CS. In 1998, Raza et al. reported a case of atypical CS with
TAK (7) while in 2018, Kawasaki et al. reported a case of
atypical CS with HLA-B*52-positive TAK (8). In the pre-
sent study, we encountered a case of atypical CS with HLA-
B*52 and aortitis similar to TAK. These three cases met the
classification criteria for both CS and TAK (Table), but even
CS alone may be complicated by aortitis. Is it therefore pos-
sible to prove that TAK overlaps with CS?

The ocular involvement in typical CS is very characteris-
tic, and IK, particularly in syphilis, is part of Hutchinson’s
triad. In syphilis, IK results from lymphocyte infiltration and
blood vessel invasion (normal cornea have no blood vessels)
caused by the immune response to foreign antigens rather
than direct infection (17). For this reason, the presence or
absence of IK is a critical factor in the classification of CS,
but other probable inflammatory eye diseases in atypical CS
are due to small vessel vasculitis. In contrast, the ocular
manifestations in TAK are associated with flow-limited ca-
rotid or vertebral arteries with retinal involvement due to hy-
poperfusion from an occluded internal carotid artery (4).

The vestibuloauditory involvement in CS is complicated.
Typical CS often tests positive for anti-Hsp70 antibodies,
which suggests immunological mechanisms of SNHL (13).
In atypical CS, however, the pathogenesis remains unclear
but may rely on small-vessel vasculitis of the inner ear.
Hearing loss, likely due to small-vessel vasculitis, is severe
and usually irreversible in CS compared to the rarer SNHL
in TAK with large-vessel vasculitis (1). Most cases of SNHL
associated with TAK are steroid-dependent (18). Vertigo or
dizziness in TAK is not caused by vasculitis in the inner ear
but is instead thought to be caused by ischemia or an in-
flammatory, hyperactive carotid sinus reflex (19).

Our case highlights the fact that the diagnostic criteria for
CS and TAK may be met simultaneously. As aortitis associ-
ated with CS was indistinguishable from TAK in our case,
we were unable to diagnose any overlap of CS and TAK.
This is in line with previously reported cases that also
showed no strong evidence of disease overlap. In the case of
Raza et al., hearing loss improved with steroid treatment,
which is consistent with SDSNHL associated with TAK, but
this treatment may have been successful because of the early
point of intervention (7). However, in the case of Kawasaki
et al., the course of hearing loss was not shown. In both our
case and the Kawasaki et al. cases, HLA-B*52 was positive,
but whether or not this increased the risk of aortitis, even in
CS, is unclear.

Typing HLA-B*52 can be clinically useful from three
points of view. First, we may be able to understand the dif-
ference between CS with aortitis and CS-overlapping TAK
in the future, although there have been no reports of HLA-B
*52 positivity in CS alone to date. Second, two of the three
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Table. Cases That Fulfill Classification Criteria for Both Cogan’s Syndrome and Takayasu Arteritis.
A.CR. Max Prognosis
Type . ... criteria
Case Age Gender Onset Location of aortitis HLA-B CRP Treatment CS Ref.
of CS for Aortiti
(mg/dL) ortitis
TAK ear eye
1 58 female CS — TAK atypical left subclavian artery 5of 6 unknown 7.10  PSL, pulse of remission remission remission [7]
(1 month mPSL, AZA
interval) add-on-PSL,
IVCY, later
MTX
add-on-PSL
2 44 female CS — TAK atypical  ascending aorta, 3of6 B*52 22.69 PSL no unknown remission [8]
(2 years pulmonary artery, change
interval) left subclavian artery
Present 53 female CS— Aortitis atypical ascending aorta, 30of6 B*52 1.50  PSL, pulse of no remission remission
Case (2 years aortic arch, bilateral mPSL change
interval) common carotid

artery, left
subclavian artery

CS: Cogan’s syndrome, TAK: Takayasu arteritis, ACR criteria for TAK: number of the six American College of Rheumatology 1990 criteria for the classifica-

tion of Takayasu arteritis (age at disease onset <40 years; claudication of extremities; decreased brachial artery pulse;>10 mmHg difference in systolic blood

pressure between the two arms; Bruit over subclavian arteries or aorta; angiographic narrowing of a large upper extremity artery), HLA-B: Human Leukocyte

Antigen-B, CRP: C-reactive protein, Ref.: Reference, PSL: prednisolone, mPSL: methylprednisolone, AZA: azathioprine, IVCY: intravenous cyclophosphamide,

MTX: methotrexate

cases (including the presently reported case) met the classifi-
cation criteria for both CS and TAK and were HLA-B*52-
positive (the third had an unknown HLA-B*52 status) (Ta-
ble). Furthermore, all three cases were atypical CS, and CS
preceded TAK or aortitis (Table). We believe that typing
HLA-B*52 when diagnosing atypical CS may help predict
future aortitis complications. Third, tocilizumab is approved
for the treatment of TAK in Japan. If atypical CS is associ-
ated with aortitis, proving the existence of overlapping TAK
would enable the administration of tocilizumab in addition
to conventional steroid therapy for CS treatment.

In conclusion, it is difficult to distinguish aortitis associ-
ated with CS and TAK. The element of vasculitis is stronger
in atypical CS than in typical CS, and we propose that
atypical CS with HLA-B*52 may present with a pathology
similar to TAK. We suggest typing HLA-B*52 in atypical
CS for the accumulation of more cases.

Written, informed consent for this case report was obtained
from the patients.
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