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Successfully Treated with Early Administration of
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Abstract:

A 49-year-old Japanese man with a 2-month history of a fever, headache, and bilateral conjunctival hypere-
mia was admitted. His condition fulfilled the giant cell arteritis classification criteria (new headache, temporal
artery tenderness, elevated ESR) and atypical Cogan’s syndrome (CS) with scleritis and sensorineural hearing
loss (SNHL). The interleukin (IL)-6 serum level was extremely high. Two weeks after his insufficient re-
sponse of SNHL and scleritis to oral prednisolone, we administered tocilizumab (TCZ); rapid improvements
in scleritis and SNHL occurred. Early IL-6 target therapy can help prevent irreversible CS-induced sensory

organ damage.
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Introduction

Cogan’s syndrome (CS) is a rare autoimmune disease
characterized by ocular inflammation and vestibuloauditory
dysfunction, often with symptoms of systemic vasculi-
tis (1, 2). Typical CS is defined with non-syphilitic intersti-
tial keratitis and audiovestibular symptoms, occurring in a
period of less than two years (1). After its establishment, a
group later suggested that other types of ocular involve-
ments (such as episcleritis, scleritis, retinitis, retinal artery
occlusion, choroiditis, papilledema, exophthalmos, or ten-
donitis) with audiovestibular symptoms should be considered
atypical CS (2). Many patients with CS become deaf and
blind and suffer from a relapse of the disease despite treat-
ments (3, 4). The mechanisms underlying the sensory organ
damage caused by CS are not yet known, and the optimal
therapeutic strategy has not been established.

Giant cell arteritis (GCA) and Takayasu arteritis (TA) are
forms of systemic vasculitis that mainly affect large ves-
sels (5). Several reports have shown that CS can overlap
with large vessel vasculitis (LVV) (6-9). Evidence concern-
ing the efficacy of the anti-interleukin-6 (IL-6) receptor anti-
body tocilizumab (TCZ) for treating patients with LVV in-
cluding GCA has been accumulating (10-14).

We herein report a patient who met both the CS criteria
and GCA classification criteria in whom the early admini-
stration of TCZ was effective for the patient’s ocular inflam-
mation and sensorineural hearing loss (SNHL).

Case Report

A 49-year-old Japanese man developed conjunctival con-
gestion with pain in both eyes, a fever, headache, tinnitus,
and ear fullness in both ears. Two months later, he was ad-
mitted to our hospital due to the elevated C-related protein
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Figure 1.

Ophthalmological findings. A: Severe ocular conjunctiva scleritis was observed in both

eyes. B: Cotton wool spots around the optic nerves were observed on ophthalmofundoscopy images.
C: Cerebral contrast-enhanced T1-weighted MRI revealed enhancement of the bilateral sclera (ar-
rows). D: At 13 days after the administration of prednisolone (PSL), scleritis persisted in both eyes.
E: The day after the administration of tocilizumab (TCZ), which was 18 days after the administration
of PSL, the scleritis showed rapid improvement. F: Five weeks after the administration of TCZ, fur-

ther improvement of scleritis was observed.

(CRP), bilateral scleritis, and soft vitiligo around the optic
disc. He had no significant past medical or surgical history,
and he was not taking any medications. There was no family
history of vascular disease or collagen disease. He smoked
two packs of cigarettes per day and denied the use of alco-
hol and recreational drugs.

On admission, his body temperature, blood pressure,
pulse rate, and respiratory rate were normal. No marked dif-
ference was observed in his blood pressure between arms. A
physical examination revealed tenderness at the temporal ar-
teries. Severe hyperemia was observed in bilateral bulbar
conjunctiva (Fig. 1A). Vascular bruit in the chest was not
observed. The results of the rest of the patient’s neurologi-
cal, systemic, and general physical examinations were unre-
markable. An examination by an ophthalmologist revealed
cotton wool spots around the optic nerves and scleritis in
both eyes, but interstitial keratitis
(Fig. 1A, B).

Laboratory test results showed the following: white blood
cells 16,600/uL (neutrophils 68%, lymphocytes 15%, mono-
cytes 15%), and the erythrocyte sedimentation rate (ESR) of
58 mm/h. Coagulation was significant only for elevated fi-
brinogen at 816 mg/dL. The results of a basic metabolic
panel, lipid panel, and urinary tests were unremarkable. The
hepatic function panel showed that alkaline phosphatase
(ALP) and gamma-glutamyl transferase were both elevated

was not observed

at 695 and 475 U/L respectively. The inflammatory
biomarkers were highly elevated, with CRP at 8.96 mg/dL
and ferritin at 658 mg/mL. Immunological studies, including
results for antinuclear antibodies (ANA), myeloperoxidase
anti-neutrophil cytoplasmic antibody (MPO-ANCA), protein-
ase 3-ANCA, rheumatoid factor, anti-cyclic -citrullinated
peptide antibody, and anti-ds DNA antibody, were all nega-
tive. The treponema pallidum antibodies were negative.

A cytokine multiplex array using the serum at the time of
the patient’s admission to our hospital revealed a remarkedly
elevated titer of IL-6: 47.92 ng/mL (Table). His electrocar-
diogram, transthoracic echocardiogram, and chest X-ray
findings were all normal. Thoracic and abdominal contrast-
enhanced computed tomography (CT) showed wall thicken-
ing and enhancement of the aorta arch, brachiocephalic
trunk, left common carotid artery, and left subclavian artery
(Fig. 2A). Cerebral contrast-enhanced MRI showed enhance-
ment of the bilateral sclera (Fig. 1C), wall thickening of bi-
lateral superficial temporal arteries (Fig. 2C), and vessel
wall enhancement in the internal carotid arteries (Fig. 2E).
MR angiography (MRA) also showed narrowing of the bi-
lateral superficial temporal arteries (Fig. 2D). However, the
results of the biopsy from the lateral superficial temporal ar-
tery were unremarkable. An audiogram showed a pattern of
steep high-frequency SNHL with a moderate level in both
ears (Fig. 3A).
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Table. The Results of the Cytokine Multiplex
Array: Our Patient’s Data at Admission and
Those of 57 Healthy Individuals.

Present case Healthy individuals
(95% CI)
IFN-y 33.64 14.7-32.9
IL-13 1.62 1.48-4.07
IL-6 47.92 1.22-6.24
IL-12 p40  Undetectable 14.39-40.54
IL-12 p70 0.32 6.29-36.0
TNFo 19.2 8.78-11.8
IL-17 33.72 4.96-42.78

The 95% CI of the serum cytokine level from healthy indi-
viduals (n=57) is indicated as a control. Units: pg/mL. CI:
confidence interval

The patient’s symptoms met the criteria for the classifica-
tion of GCA (new onset of localized headache, temporal ar-
tery tenderness, elevated ESR >50 mm/h) proposed by the
American College of Rheumatology (ACR) in 1990 (15).
The case also met the criteria for atypical CS (scleritis as in-
flammatory ocular manifestations and audiovestibular symp-
toms) proposed by Haynes et al. in 1980 (2).

Based on these findings, we administered oral predniso-
lone (PSL) (60 mg/day, 1 mg/kg/day) (Fig. 4). Even though
the titer of CRP decreased two weeks after this administra-
tion of PSL, the scleritis and moderate level of SNHL per-
sisted, and the patient’s tinnitus and hearing difficulty in his
daily life worsened (Figs. 1D, 3B, 4). We therefore decided
to initiate TCZ (162 mg/week subcutaneous injection) on
the 16th day after the administration of PSL. After the in-
duction of TCZ, the scleritis showed a rapid improvement
(Fig. 1E, F), and the patient’s hearing loss recovered to a

Figure 2. The vascular findings by imaging modalities. A: Thoracic and abdominal contrast-en-

hanced CT showed wall thickening and enhancement of the aorta arch (arrows). B: At 10 weeks after

the induction of treatment, the aortic wall thickening and enhancement showed improvement. C:

Cerebral contrast-enhanced T1-weighted MRI showed enhancement of wall thickening in the bilat-

eral superficial temporal arteries (arrows). D: MR angiography (MRA) showed narrowing of the bi-
lateral superficial temporal arteries (arrows). E: Cerebral contrast-enhanced T1-weighted MRI
showed vessel wall enhancement in the bilateral internal carotid arteries (arrows).
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Figure 3. The time course of audiogram tests. A: A moderate level of steep high-frequency sensori-

neural hearing loss (SNHL) was shown by the audiogram in both ears. B: At 16 days after the admin-

istration of PSL, a moderate level of high-frequency SNHL was still observed. C: At 5 weeks after the
induction of TCZ, the SNHL had recovered to the level of mild hearing loss.
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Figure 4. The patient’s clinical course.

level at which he reported not having any hearing difficulty
in his daily life (Fig. 3C). The wall thickening and enhance-
ment of the aorta on enhanced CT were also improved
(Fig. 3B). His headache and temporal artery tenderness were
also improved. No side effects of TCZ were observed. Ta-
pering of the dosage of prednisolone has been successful,
and flares of disease have been inhibited under our follow-

up.
Discussion

In the present case, the early administration of TCZ had a
positive effect on both SNHL and scleritis. It has been re-
ported that 75% of patients with CS experience disease re-
lapse (3). The prognosis of sensory organ damage in pa-
tients with CS has been reported to be poor. In the context
of audiovestibular manifestations, hearing loss develops in a
sudden, bilateral, fluctuating, and progressive manner (3). Of
note, complete hearing loss was reported in 45-52% of pa-
tients with CS (2-4), and 5% of the cases were reported to
result in blindness (3).

Although the outcome of sensory organ damage in CS is
poor, there is no established treatment for patients with CS.
Corticosteroid therapy and several immunosuppressive thera-
pies have been used as treatment options for CS, including
methotrexate (MTX), mycophenolate mofetil, azathioprine,
cyclosporine, and cyclophosphamide (16-20). However, none
of these treatments have been investigated in randomized tri-
als.

Several reports have shown the effectiveness of biological
agents for patients with CS. Infliximab was administered to
two patients with CS whose disease had relapsed, and the
infliximab inhibited the disease relapse (hearing loss and
scleritis, respectively) (21). An open-label pilot study of
etanercept for patients with immune-mediated cochleoves-
tibular disorders, including CS, did not report any substan-
tial efficacy of this approach for improving hearing loss, but

day22 day28 day31

a positive effect for improving word recognition was
noted (22). A case report indicated that rituximab was effec-
tive for a patient with CS whose hearing loss had progressed
under a combined immunosuppressive treatment (23). There
is also a report of TCZ being effective for treating a patient
with relapse of CS who did not show a response to various
immunosuppressive agents, including MTX, cyclosporine,
azathioprine, and adalimumab (7). In that report, TCZ
(which was administered 10 years after the diagnosis of CS)
improved the patient’s aortitis, elevated CRP levels, and
quality of life but did not improve the audiometry or visual
acuity, presumably due to the history of inflammation (7).

Early intervention by treatment is important for the pre-
vention of irreversible sensory organ damage caused by CS.
It was reported that the hearing acuity improved in 10 of 18
(55%) patients with CS treated by a corticosteroid within
the first 2 weeks after the onset of hearing loss, whereas
such an improvement was achieved in only 1 of 12 (8%) CS
patients treated beyond 2 weeks after the onset (2). With the
early induction of TCZ, our present patient achieved a good
therapeutic outcome, i.e. no visual disturbance and no hear-
ing difficulty in daily life.

In the context of rheumatoid arthritis (RA), the treat-to-
target treatment strategy in the early stage of RA yields
good outcomes, such as the achievement of remission and
prevention of joint destruction (24). Furthermore, a treat-to-
target strategy using TCZ for early RA was reported to re-
sult in better disease activity values and a better remission
rate than MTX and PSL treatment (25). Given the therapeu-
tic outcome of our present patient, the early administration
TCZ may be a good treatment strategy for preventing sen-
sory organ damage due to inflammation induced by CS.

To our knowledge, the present report is the first of a case
that met both the GCA classification criteria and the CS cri-
teria. Earlier studies indicated that 16.7% of patients with
CS develop systemic vasculitis (4), and approximately 10%
of CS patients develop vasculitis in large vessels, including
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the aorta (26). Three cases of CS that fulfilled the classifica-
tion criteria for Takayasu arteritis have been
ported (6, 8, 9), while the present case didn’t meet this cri-
teria. Regarding GCA, acute sensorineural hearing loss
rarely occurs in patients with GCA (27). Common ocular in-
volvements in GCA are amaurosis and diplopia (28), and
there have been few reports of patients with GCA who de-
veloped scleritis (29-31). Since CS is defined as variable
vessel vasculitis (VVV) by the 2012 revised International
Chapel Hill Consensus Conference (CHCC) Nomenclature
of Vasculitides (32), we considered the present case to be
one of CS mimicking GCA.

IL-6 coordinates the disease development of LVV includ-
ing GCA and TA. IL-6 was reported to be elevated in serum
and at focal inflammation sites in both GCA and
TA (33-35). TCZ as an IL-6 blockade therapy has already
been clinically applied for LVV (10-14).

The inflammatory cytokine profile in CS is poorly under-
stood. A previous case report describing the efficacy of TCZ
for CS mentioned an elevated IL-6 concentration in both the
serum and cerebrospinal fluid (7). Our patient showed an
extremely high serum IL-6 concentration, whereas his Thl-
and Thl7-related cytokine levels were not clearly elevated.
Given the cytokine profile and the efficacy of IL-6 blockade
therapy, it seems that IL-6 had a central role in the disease
development in the present case.

CS and LVV share similar clinical presentations and treat-
ment response to IL-6 blockade therapy. A further accumu-
lation of cases is required to confirm the efficacy of TCZ as
an early treatment for CS to prevent irreversible sensory or-
gan damage, and additional research is needed to elucidate
the precise biomolecular mechanisms underlying the patho-
genesis of CS that underlie the increased production of IL-6.
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