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Table 1. Characteristics of GCA patients with ophthalmologic involvement and of GCA

age- and sex-matched controls.

Patients with

Controls without

ophthalmologic ophthalmologic p
involvement involvement
(n=104) (n=104)
Cardiovascular risk factors
Tobacco use 27 (26) 19 (18) 0.18
Hypertension 56 (54) 69 (66) 0.07
Dyslipidemia 34 (33) 41 (39) 0.31
Diabetes mellitus 17 (16) 12 (12) 0.32
History of coronary disease 13 (13) 14 (14) 0.83
History of strokes 8 (8) 11 (11) 0.47
Clinical manifestations
Body Mass Index 25.1[16.2-34.2] 24 [16-36.8] 0.10
Fever 11 (11) 31 (30) 0.0006
Cranial manifestations 104 (100) 90 (87) 0.0001
Headaches 72 (69) 84 (81) 0.054
Scalp tenderness 38 (37) 41 (39) 0.67
Temporal artery abnormalities 26 (25) 25 (24) 0.94
Jaw claudication 45 (43) 37 (36) 0.26
Polymyalgia rheumatica 41 (39) 58 (56) 0.02
Positive Histology 79 (76) 59 (57) 0.003
Large vessel vasculitis on 8/55 (15) 15/65 (23) 0.24
imaging at GCA diagnosis
Laboratory Tests
ESR, mm 63 [16-130] 67 [7-141] 0.25
CRP, mg/L 54 [3-535] 103 [3-421] 0.004
Hemoglobin, g/dL 11.8 [7.4-15.9] 11 [7.2-14.9] 0.005
Treatment
Initial GC doses, mg/kg/day 0.87 [0.25-1.46] 0.75[0.27-1.60] 0.03
Duration of GC, months 42 [0-170] 28 [1-206] 0.16
Use of a GC-sparing agent 7(7) 19 (18) 0.01
Outcomes
Total follow-up, months 42 [0-170] 54 [1-211] 0.10
Relapse 45 (43) 58 (56) 0.07
GC-dependence 21 (20) 30 (29) 0.15
Discontinuation of GC 50/86° (58) 67/87° (77) 0.008

Values are number (%) or median [range]; GCA: giant cell arteritis; ESR: erythrocyte

sedimentation rate; CRP: C-reactive protein; GC: Glucocorticoids
@Data was not available in all patients.



Table 2. Characteristics of 104 GCA patients with ophthalmologic involvement at
onset and according to their evolution after treatment

Total Progressed Visual P
(n=104) to blindness improvement
(n=42) (n=62)
Demographics
Female 68 (65) 30 (71) 38 (61) 0.29
Age 78 [52-90] 79 [65-89] 76 [52-90] 0.005
Cardiovascular risk factors
Tobacco use 27 (26) 7(17) 20 (32) 0.08
Hypertension 56 (54) 29 (69) 27 (44) 0.09
Dyslipidemia 34 (33) 15 (36) 19 (31) 0.59
Diabetes mellitus 17 (16) 8 (19) 9 (15) 0.54
History of coronary disease 13 (13) 6 (14) 7(11) 0.65
History of strokes 8 (8) 3(7) 5 (8) 0.86
Clinical findings
Body Mass Index  25.1 [16.2- 25.8 [17.2- 24.2 [16.2- 0.50
34.2] 33.6] 34.2]
Fever 11 (11) 2 (5) 9 (15) 0.11
Cranial manifestations 104 (100) 42 (100) 62 (100) -
Headaches 72 (69) 28 (67) 44 (71) 0.64
Scalp tenderness 38 (37) 17 (40) 21 (34) 0.49
Jaw claudication 45 (43) 15 (36) 30 (48) 0.20
Polymyalgia rheumatica 41 (39) 20 (48) 21 (34) 0.16
Initial visual symptoms
Unilateral involvement 71 (68) 28 (67) 43 (69) 0.77
Visual loss 9(9) 8 (19) 1(2) 0.002
Amaurosis fugax 19 (18) 2 (5) 17 (27) 0.003
Diplopia 14 (13) 0 (0) 14 (23) 0.0009
Blurred vision 62 (60) 32 (76) 30 (48) 0.005
Dilated Fundus photography
Anterior ischemic optic 47 (45) 35 (83) 12 (19) <0.0001
neuropathy
Central retinal artery occlusion 15 (15) 6 (15) 9 (16) 0.92
Posterior ischemic optic 2(2) 2 (5) 0 (0) 0.09
neuropathy
Normal 38 (37) 2 (5) 36 (58) <0.0001
Involvement of cranial 8 (8) 0 (0) 8 (14) 0.01
nerve lll and/or VI
Positive Histology 79 (76) 35 (83) 44 (71) 0.15
Large vessel vasculitis on 8/55 (15) 4/22 (18) 4/33 (12) 0.53
imaging
Laboratory tests
ESR, mm 63 [16-130] 68 [18-126] 51 [16-130] 0.19
CRP, mg/L 54 [3-535] 86 [3-535] 44 [3-380] 0.09
Delay between 2 [1-60] 1 [1-30] 3 [1-60] 0.06
ophthalmologic signs and
treatment, in days
Pulses of IV 59/100°7 (59) 32/41 (78) 27/59 (46) 0.001

methylprednisolone

Values are number (%) or median [range]; GCA: giant cell arteritis; ESR: erythrocyte
sedimentation rate; CRP: C-reactive protein; IV: intravenous

%In 4 patients, the information regarding IV pulse was lacking.



Table 3. Variables associated with definite blindness or important visual damage in

GCA patients with visual symptoms in a uni- and multivariable analysis

Characteristics Univariate OR [95% CI] p Multivariate OR p
[95% CI]
Age >79° 2.33 [1.05—5.26] 0.03
Delay of GC initiation 1.07 [1.01—1.16] 0.01
AION and/or CRAO 33.42 [8.99—218.6] <0.0001 33.42[8.99—218.6] <0.0001
IV pulses of MP 4.21[1.76—10.82] 0.001

95% CI: 95% confidence interval; OR: odds ratio; GCA: giant cell arteritis; GC:
glucocorticoids; AION: anterior ischemic optic neuropathy; CRAOQO: central retinal artery
occlusion; IV: intravenous; MP: methylprednisolone

@79 is the median age of patients who kept a persisting blindness or important visual

damage



Figure 1. The link between visual symptoms, ophthalmologic diagnosis and visual
outcomes in 104 patients with GCA-related ophthalmologic involvement
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Supplemental table 1. Characteristics of the 137 eyes affected by GCA at disease
onset and according to their evolution after treatment.

Total of eyes Number of eyes Number of eyes with P
affected at with persisting visual improvement
diagnosis blindness or that after initial treatment

n=137 progressed to n=81

blindness after
initial treatment

n=56
Initial visual symptoms
Bilateral involvement 66 (48) 28 (50) 38 (47) 0.72
Diplopia 19 (14) 0 (0) 19 (23) <0.0001
One eye 9 - 9
Both eyes 5x2 - 5x2
Amaurosis fugax 22 (16) 3 (95) 19 (23) 0.005
One eye 16 1 15
Both eyes 3x2 1x2 2x2
Visual loss 14 (10) 13 (23) 1(1) <0.0001
One eye 4 3 1
Both eyes 5x2 5x2 -
Blurred vision 82 (60) 40 (71) 42 (52) 0.02
One eye 42 24 18
Both eyes 20x2 8x2 12x2
Dilated fundus photography
Anterior ischemic optic 60 (44) 47 (84) 13 (16) <0.0001
neuropathy
Central retinal artery 15 (11) 6 (11) 9 (11) 0.9
occlusion
Posterior ischemic optic 2(1) 2(4) 0 (0) 0.09
neuropathy
Involvement of cranial 11 (8) 0 (0) 11 (14) <0.0001

nerve lll and/or VI

Values are number (%)
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1. INTRODUCTION

Giant-cell arteritis (GCA) is the most frequent form of vasculitis in patients over 50
years old. Involvement of cranial vessels, especially from the internal carotid, exposes
patients to ischemic complications, such as visual impairment or stroke. Ophthalmologic
manifestations include different symptoms from transient visual loss or blurred vision to
definite blindness, affecting one or two eyes. Typically, visual symptoms are linked to the
inflammatory involvement of the ophthalmologic arteries and their branches, especially the
posterior ciliary arteries and the central retinal artery, leading to acute anterior ischemic optic
neuropathy (AION) or central retinal artery occlusion (CRAQO), respectively. More rarely,
visual impairment is linked to Il or VI nerves' palsy or posterior ischemic optic neuropathy
(PION). As soon as a GCA diagnosis is presumed in a patient with visual symptoms,
glucocorticoids (GC) have to be started often with intravenous pulses of methylprednisolone
with the aim to improve visual function and avoid involvement of the contralateral eye and
the occurrence of a new ischemic event. The more common and faster use of GC as well as
higher physician awareness of GCA ischemic complications led to a decrease of definite
blindness rates from 70% to less than 10% in some studies [1, 2, 3, 4].

Most studies dealing with ophthalmologic involvement in GCA describe selected
patients or small series with <100 patients [5-12]. Moreover, the link between visual
symptoms described by patients and the ophthalmologic diagnosis is poorly studied. In this
study, we retrospectively analyzed ophthalmologic involvement in a monocentric cohort of
consecutive GCA patients. Each ophthalmologic diagnosis was reassessed by an
ophthalmologist. Characteristics and outcomes of patients with ophthalmologic involvement
were analyzed and compared with age- and sex-matched controls without such involvement.
We specifically analyzed the outcomes of patients according to the different ophthalmologic
diagnoses and the therapeutic regimens they received, especially the impact of intravenous

pulses of methylprednisolone.



2. METHODS

2.1 Study design and patients

In this monocentric retrospective study, we included all consecutive patients
diagnosed with GCA-related ophthalmologic involvement between 2000 and 2016 in a
department of Internal Medicine in a tertiary hospital in Western France. Patients were
retrieved in a database of 409 patients diagnosed consecutively with GCA and followed up in
our center. This database enrolled patients identified via the centralized hospital diagnostic
database via the department of histology where temporal artery biopsies (TAB) were
analyzed and via the department of Ophthalmology.

In all patients, the GCA diagnosis was retained based on the presence of at least 3
criteria from the American College of Rheumatology (ACR) [13] or 2 ACR criteria associated
with large-vessel vasculitis (LVV), which was demonstrated by imaging or biopsy-proven
giant-cell vasculitis on an extratemporal vascular sample.

Data of the 409 patients are collected in a centralized database that was previously
described [14-16]. We retrieved all GCA patients with visual symptoms at diagnosis from the
cohort and compared them to age- and sex-matched GCA control patients without visual
symptoms. We chose to compare patients to matched controls and not to the remaining
patients from the cohort in order to avoid an overrepresentation of the control group.
Moreover, given that many studies, including ours [17, 18], showed an older age of patients
with cranial ischemic symptoms, we aimed to limit the influence of age in the comparison of
patients.

This study was conducted in compliance with good clinical practices and the
Declaration of Helsinki principles. In accordance with French public health law (Art. L 1121-
1-1, Art. L 1121-1-2), written consent from the patient is not required for this type of
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retrospective study. Our local ethics committee confirmed the observational non-

interventional retrospective nature of our cohort.

2.2 Retrieved data and definitions

For all included patients and controls, we collected demographics, body mass index
(BMI), cardiovascular risk factors (tobacco use, diabetes mellitus, dyslipidemia,
hypertension, previous coronary disease or stroke), laboratory tests (including erythrocyte
sedimentation rate (ESR), c-reactive protein (CRP), hemoglobin and platelet levels), TAB
status, the results of another vascular sample when available, and the results of imaging
searching for an LVV in patients who performed the procedure. Many patients undergo
large-vessel imaging in our center as a systematic research of LVV regardless of whether
they complained of large-vessel symptoms.

Cranial manifestations included headaches, temporal artery pulse absence, jaw
claudication, scalp tenderness and visual symptoms. Extracranial symptoms include
polymyalgia rheumatica (PMR) and peripheral vascular signs (pulseless limb, peripheral
vascular bruits).

Each ophthalmologic medical file was reanalyzed by an ophthalmologist (AL),
especially fundus photography and fluorescein angiography when available.

We distinguished four different visual clinical symptoms described by patients before
GCA diagnosis: visual loss (i.e., total absence of visual perception, or difficulties counting
fingers or distinguishing hand motion or light perception at the first examination, or also
defined by a visual acuity <1/20 if this data was available), amaurosis fugax (defined as
transient visual loss lasting <1 hour), diplopia and blurred vision (defined as reduced vision
that did not satisfy the definition of visual loss).

Ophthalmologic diagnoses reassessed by our ophthalmologist included AION when
fundus photography showed an optic disc edema (unilateral or bilateral) +/- with peri-
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papillary splinter hemorrhage and CRAO when fundus photography showed the occlusion of
the central retinal artery +/- with a “cherry red spot” in the macula or with an ischemic retinal
whitening. PION was retrospectively diagnosed based on the presence of persistent visual
impairment and a fundus showing an optic atrophy at distance while the first fundus was
initially normal. Cranial nerve palsy was diagnosed upon clinical examination. When
performed, we recorded the results of the fluorescein angiography. A delay of perfusion or a
hypoperfusion of the choroid retina on angiography were suggestive of choroidal ischemia
and especially an AION when other cranial GCA-related signs existed or when acute phase
reactants were increased. AION and CRAO corresponded to ophthalmologic ischemic
involvements.

We defined important visual damage as vision precluding any use of the affected eye
in daily activities. We defined visual improvement as sufficient vision improvement allowing
the patient to use the affected eye in daily activities (reading, driving,....).

Treatments regimen were collected, especially the GC management, including
starting doses, the use of IV pulses before oral route and treatment durations.

We analyzed the rate of relapse defined on the association of 1) a reoccurrence of
clinical symptoms attributable to GCA or PMR; 2) an increase of acute phase reactants; 3) a
favorable response to an increase or a change of GCA-related treatment(s) and 4) the
absence of another cause identified. GC dependence was defined on the presence of > 2
relapses and at least 2 of the following criteria: 1) a daily dose of oral prednisone >20
mg/day (or 0.30 mg/kg) at 6th month; 2) a daily dose of oral prednisone >10 mg/day (or 0.20
mg/kg) at 12th month; 3) a treatment maintained >24 months due to a relapsing disease
course.

GC discontinuation rate and the use of immunosuppressants were also noted.
Regarding ophthalmologic outcomes, we analyzed whether treatment improved visual
function and whether damage remained at last follow-up. Permanent visual loss
corresponded to definite unilateral or bilateral blindness.
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2.3 Statistical analyses

Categorical variables were expressed as the number (%) and quantitative variables as
median (range). Categorical variables were analyzed using the Chi-square or Fisher's exact
test, and quantitative variables were analyzed using the Mann-Whitney test.

A logistic regression model was used to assess predictive factors associated with
definite blindness. Odds ratios (ORs) and 95% confidence intervals (Cl) were computed for
each predictor in the univariate analysis and the multivariable model using the backward
stepwise approach using variables that reached p<0.1 in univariate analyses.

The statistical analyses were computed using JMP 9.0.1 (SAS Institute Inc., Cary,

NC, USA). A p < 0.05 defined statistical significance.

3. RESULTS

3.1 Description of patients with ophthalmologic manifestations and controls

Among the 409 patients from the cohort, 104 (25%) patients presented visual
symptoms at GCA diagnosis.

The detailed characteristics of the 104 patients with visual symptoms and the 104
controls are shown and compared in Table 1. Compared with controls, patients with visual
symptoms at GCA diagnosis showed less frequent fevers (11% versus 30%; p=0.0006), less
PMR (39% versus 56%; p=0.02) and lower inflammatory parameters on laboratory tests,
including lower CRP level (median: 54 [3-535] mg/L versus 103 [3-421] mg/L, p=0.004) and
higher hemoglobin level (median of 11.8 [7.4-15.9] g/dL versus 11 [7.2-14.9] g/dL, p=0.005).
Conversely, patients showed more cranial manifestations (100% versus 87%; p=0.0001) and
more positive TAB (76% versus 57%; p=0.003) than controls.
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Visual symptoms are detailed in Table 2 and were unilateral in 71 (68%) patients and
bilateral in the remaining 33 (32%). Blurred vision was the most frequent visual symptom
affecting 62 (60%) patients. In patients with visual loss or blurred vision at diagnosis, 24
(34%) patients presented transient visual symptoms in the few days before diagnosis.

Four (4%) patients presented a concomitant stroke at diagnosis along with visual
symptoms, and only one had an ischemic stroke in occipital area but with a fundus exam
showing a CRAO.

A dilated fundus photography was performed in 98 (94%) patients. AION was the
ophthalmologic diagnosis more frequently observed in 47 (45%) patients followed by CRAO
in 15 (15%). Two patients presented a CRAO on one eye and an AION on the other. In 38
(39%) patients, fundus photography was normal. Two (2%) patients with an initially normal
fundus were further diagnosed with a PION on a second fundus performed few days after
due to persisting blindness. The 6 patients who did not undergo fundus photography
complained of diplopia (3 patients) and amaurosis fugax (3 patients). They were admitted
from a peripheral hospital and immediately received GC treatment without ophthalmologic
exam before being admitted in our department. Finally, 8 (8%) patients had Ill or VI nerve
palsy, and a normal fundus was noted in all patients.

Among the patients who presented AION at diagnosis, fluorescein angiography was
performed in 23 (50%), which showed a perfusion delay in 15 (65%) of them. Thirteen (28%)
patients with AION presented a bilateral involvement. Both eyes were affected at diagnosis
in 9, whereas the 4 others presented the same lesion on the contralateral eye few days later
while the treatment was initiated. Among these 4 patients, GC was initiated at a median
delay of 3 [1-7] days after symptom onset, and 3 received IV pulses of methylprednisolone.

The link between visual symptoms and the ophthalmologic diagnosis is shown in

Figure 1.



3.2 Outcomes under treatment and differences according to the ophthalmologic

diagnosis

In Supplemental Table 1, we separately analyzed the 137 eyes affected by GCA as
well as their outcomes with treatment.

Regarding treatment, patients with visual symptoms received significantly higher
doses of GC at initiation (0.87 [0.25-1.46] mg/kg/day versus 0.75 [0.27-1.60] mg/kg/day in
controls; p=0.03). Moreover, intravenous methylprednisolone pulses were coadministered in
59% of patients with visual symptoms and none of the controls (p<0.00001). At last follow-
up, more controls had discontinued the treatment (p=0.008). In all patients who discontinued
GC, treatment duration was not different in both groups. Relapse and GC-dependence rates
were not different in patients with visual symptoms and controls, but more controls received
an immunosuppressant as a GC-sparing agent (p=0.01). Of note, no patients showed visual
symptoms at relapse.

The delay between the first visual symptoms and GC initiation was 2 [1-60] days. The
evolution of patients with visual symptoms revealed a visual improvement in 62 (60%)
patients and unilateral (in 31 patients) or bilateral (in 11 patients) definite blindness/important
visual damage in the remaining 42 (40%). Table 2 showed the comparison between patients
who had a visual improvement and those who progressed to definite blindness or important
visual damage. Progression to blindness was significantly more frequent in older patients
(median age: 79 [65-89] years in patients with definite blindness versus 76 [52-90] years in
patients with visual improvement; p=0.005). Definite blindness or visual damage was more
frequently observed in patients with initial visual loss (8 (19%) patients with definite blindness
versus 1 (2%) patient with visual improvement; p=0.0006) and initial blurred vision (32 (76%)
patients with definite blindness versus 30 (48%) patients with visual improvement; p=0.005).
Conversely, amaurosis fugax (1 (2%) patient with definite blindness versus 18 (29%)
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patients with visual improvement; p=0.0006) and diplopia (no patient with definite blindness
versus 14 (23%) patients with visual improvement; p=0.0009) were significantly more
frequently observed in patients with total visual improvement.

Regarding the ophthalmologic diagnosis, AION was more frequently associated with
definite blindness or important visual damage than with visual improvement. Among the 47
patients with AION, 35 (83%) patients had definite blindness or important visual damage,
whereas only 12 (19%) experienced a visual improvement (p<0.0001). Among the 60
patients who exhibited an initial ophthalmologic ischemic involvement, i.e., an AION and/or a
CRAO, definite blindness or important visual damage was maintained in 39 (65%), although
45 (75%) received IV pulses.

The delay of GC initiation was not significantly different in patients with and without
visual improvement (3 [1-60] days in patients with visual improvement versus 1 [1-30] days
in patients with definite blindness; p=0.06). More patients with definite blindness or important
visual damage received IV methylprednisolone pulses (78% versus 46% in patients with
visual improvement; p=0.001).

Once GC started, a total of 4 (4%) previously described patients experienced a new
ischemic ophthalmologic event, namely, an AION affecting the second eye; however, 3 of
them received IV pulses at 1, 5 and 7 days after symptom onset.

All patients with visual symptoms received acetylsalicylic acid (ASA) at diagnosis (94
patients (90%)); the remaining 10 patients (10%) were already treated with Vitamin-K
antagonists or direct oral anticoagulant.

Table 3 presents the factors potentially associated with definite blindness as
assessed by a uni- and multivariate model. Ischemic ophthalmologic lesions, i.e., AION or
CRAO, were the single factors that were associated with a definite blindness (95%

confidence interval, odds ratio: 33.42 [8.99—218.6], p<0.0001).



3.3 Description of patients with bilateral ophthalmologic involvement at diagnosis

Among the 33 patients who experienced bilateral ophthalmologic involvement, 13
(39%) presented bilateral AION, 2 (6%) presented AION in one eye and CRAO in second
eye, and bilateral cranial nerve palsy was observed in 3 (9%) patients. Thirteen patients
(39%) did not have any ophthalmologic diagnosis despite a bilateral examination, and 2 (6%)
patients, including one with bilateral diplopia and another with bilateral amaurosis fugax, did
not have any ophthalmologic examination.

Among the 33 patients with bilateral involvement, 12 (36%) maintained bilateral
blindness, 2 (6%) had a unilateral improvement and 19 (58%) had a total bilateral
improvement. The 12 patients with persisting bilateral blindness initially showed AION in 22
eyes and CRAO in 2, and 21 (64%) received methylprednisolone IV pulses. The 2 patients
with unilateral improvement initially had AION in both eyes, and they both received IV
pulses. Finally, the 19 patients with a total bilateral improvement showed initially a bilateral
AION in 1, a bilateral nerve palsy in 3, and no ophthalmologic diagnosis in the other. Eight

(42%) of them received IV pulses.

4. DISCUSSION

Ophthalmologic involvement is frequent in GCA and was observed in one-quarter of
all our patients. Despite a prompt diagnosis and initiation of treatment, 40% of our patients
with visual symptoms did not recover their vision, and 10% of them remained bilaterally
blind. Altogether, the global rate of blindness (affecting one or two eyes) in our cohort is
10%, which is concordant with other studies [10, 11, 19]. A new ischemic event (AION in all
cases) occurred in 5% of patients with visual symptoms despite the initiation of treatment,
including methylprednisolone pulses in four of them.
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Our study provided a relevant analysis of the GCA-related ophthalmologic
involvement and focused on the link between the visual signs described by the patient and
the ophthalmologic diagnosis.

AION was the ophthalmologic diagnosis the more frequently observed in half of our
patients with visual symptoms and in three-quarters of patients who were admitted with
persistent visual impairment (visual loss or blurred vision), which is concordant with other
studies [5-7, 11, 12, 20]. Indeed, Gonzalez-Gay et al. [12], observed AION in 22 patients out
of 24 with visual loss; Liozon et al. [8], in 20 out of 23; and Chen et al. [5] in 85% of patients
with permanent visual loss.

Patients with visual symptoms showed some particular characteristics at diagnosis
compared with controls, namely, less PMR, less fever and lower acute phase reactants.
These results are in accordance with other studies [5, 9, 10, 12].

As observed in another study [21], we also found more biopsy-proven GCA in patients
with visual symptoms.

Atherosclerosis remains the main differential diagnosis in a patient with an ischemic
ophthalmologic complication, especially in CRAQO. The study of Yates et al. [19] showed that
in the setting of GCA, a history of cerebrovascular accident and peripheral vascular disease
was associated with blindness at 6 months, suggesting the possible participation of
atherosclerosis in the occurrence of the ophthalmologic event. The possible link between
atherosclerosis and ocular manifestations was also suggested in another GCA population-
based study showing that permanent visual loss and arterial hypertension were predictive
factors of stroke [18]. In contrast, we did not observe cardiovascular risk factors or previous
cardiovascular diseases as risk factors for visual involvement in GCA. However, we
observed that patients who progressed to blindness were older than those with an
improvement of vision, suggesting a possible impact of atherosclerosis, which is probably

more frequent in older patients. Moreover, in this study, we did not analyze the impact of
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cardiovascular treatments, such as statins, but all patients in this cohort had a concomitant
prescription of aspirin or anticoagulant treatment.

A study from Lopez-Diaz et al suggested an association between a high ESR level at
diagnosis and the risk of developing visual ischemic manifestations and permanent visual
loss [22]. We did not observe higher acute phase reactant levels at diagnosis in our patients
who stayed visually impaired, but other studies are required to more extensively analyze the
link between systemic inflammation and ischemic events.

To date, the best management of GCA-related ophthalmologic involvement remains
the prompt prescription of high GC doses, and the first-line use of IV pulses is often in
accordance with different guidelines, such as the French or British recommendations [23,
24]. However, our results and other studies did not indicate a better effect of IV pulses
compared with oral administration in preventing further visual loss [25, 26]. In addition,
patients with AION particularly experienced poor outcomes without visual improvement,
although they more likely received IV pulses. In this setting, the use of GC is probably
insufficient to stop or reverse the ischemic process. Further studies with the adjunction of
other drugs, especially tocilizumab, are expected with the hope to improve the visual
prognosis in patients with AION. Altogether, our results did not suggest a good improvement
of vision under GC in patients with initial ischemic ophthalmologic involvement, i.e., AION or
CRAO. Furthermore, despite treatment initiation, 4 (4%) patients presented a new ischemic
ophthalmologic event affecting the second eye. However, in these 4 patients, one did not
receive |V pulses, and two others had a delay of initiation of GC treatment at five and seven
days, separately. In the literature, 1 to 4% of patients experience a new ischemic event
despite GC therapy, which is concordant with our results [8, 26].

Some studies showed that the presence of transient cranial manifestations before
treatment initiation was associated with the development of ischemic complications and
permanent visual loss [6, 8, 10]. In our study, 44% of patients with visual loss at diagnosis
presented a transient visual symptom before treatment initiation, which is concordant with
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the literature where 32 to 58% of patients experienced previous transient visual symptoms
[6, 8, 10].

Altogether, these results support maximal and early identification of GCA-related
ophthalmic involvement to start GC therapy as early as possible. Hocevar et al. [27] showed
that permanent visual loss was more common in late-diagnosed GCA. Laskou et al. [28]
developed a probability score to aid the diagnosis of GCA for generalist physicians to start
GC therapy promptly. The need of an early GCA diagnosis led to the development of fast
track strategies [29, 30]. Diamantopolous et al. [29] showed an 88% lower risk of permanent
visual loss in GCA patients examined through a fast-track ultrasound clinic compared with a
control group conventionally assessed; only one patient in the fast-track strategy
experienced a permanent visual loss versus 6 patients in the conventional group. In another
study from Patil et al. [30] a reduction of irreversible visual loss from 37% to 9% was
observed with a fast track pathway.

Some limitations should be discussed in this study. First, the retrospective design
limits the completeness of data retrieval. Furthermore, 7% of our patients did not have an
ophthalmologic exam at diagnosis and were treated immediately with GC.

Second, initial clinical visual symptoms described by patients and visual outcomes
were subjective, based on patients’ appreciations. The absence of visual acuity or visual field
testing at diagnosis and during follow-up is an important limitation, mainly due to the
retrospective design and because many of our patients are addressed and followed-up by
non-hospital ophthalmologists. However, this also reflects real-life practices in a French GCA
referral department of internal medicine. Visual acuity testing information is mainly used by
ophthalmologists and is not used to guide the diagnosis and therapeutic strategy. Given the
absence of consensual recommendations regarding GC tapering and the use of IV pulses,
differences regarding GC management exist within the cohort. Indeed, the initial treatment

was at the discretion of each physician in charge of the patient.
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6. CONCLUSION

In conclusion, GCA-related ophthalmologic involvement affected one-quarter of
patients in this monocentric cohort of consecutive patients, and 10% did not recover their
vision. These data confirm and encourage the need to develop fast-track strategies to
prevent these ophthalmologic complications that are often irreversible. AOIN remained the
most frequent ophthalmologic diagnosis with the poorer outcomes despite GC IV pulses.
Further prospective studies are therefore required to improve specific outcomes in such
patients, and new therapeutic strategies using available biotherapies, such as tocilizumab,

are awaited.
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