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CTaH Heypa)eHOro oka € nepeaBiCHUKOM
LUBUAKOIO OAYy>XaHHA B XOPBATCbKIN KOropTi
Nnauyi€HTIiB i3 MOHOKYJISPHUM HEBPUTOM
30pOBOIro HepBa

Mapis €Enuny BykoBuyl?, CysaHa MaTuul?, Mocmun Bapaul?,
[y6paBka biyk?, IeaHa MNMuBny KoBaueBuny's?

1 Bigain ogpranbmornorii, KniHidHa nikapHs B Ocieky, M. Ociek, XopBaris
2 MegunyHuii pakynbtet, OCIELUbKMI yHIBEpCUTET iMeHi Mlocuna
fOpas LLTpocmaepa, M. Ociek, Xopsarisi

MeTa. BU3Ha4YnTM KNiHIYHWA Npodinb NAUIEHTIB 3 OAHOCTOPOHHIM
HeBpUTOM 30poBoro Hepea (OH3H) y Hawin kniHiUi Ta OCHOBHI
KMiHiYHI 03HaKKM N gemorpadidHi agaHi, NoB'sA3aHi 3 pe3ynbTaTamu
roCTpOTKU 30pY 3a Micsiub.

MeToam. lNauieHTiB i3 NiA03pO0 Ha HEBPUT 30pOBOIro HepBa, AKi
3BEPHY/IMCA B HaWwy KIiHiKY, NOCNiAOBHO orngganun ANns BKIIO-
UeHHS B gocnigXeHHs 3 nwotoro 2017 poky ao nucrtonaga 2019
poKy. OCTpoOTYy 30py BMMiptoBaau 3a gonomMmorow Tabnunub CHen-
neHa. KniHiyHi Ta aemorpadidHi AaHi, a TakoX No4yaTKOBi AaHi 1
NMOKasHWKM Yyepe3 oanH Micaub 6yno npoaHanizoBaHO Ha OCHOBI
6araTtoBuMipHOI Mozeni.

Pe3ynbtatn. 3aranom 6yno BkAYEHO 71 nauieHTa, WICTb i3
SAKUX BBaXkasnm BTPaAYeHUMU ANS NoAAsNbLIOro CrOCTEPEXEHHS.
CepegHin Bik nauieHTiB — 50 pokiB (MiXXKapTUAbHWIA po3Max -
37-57 pokiB), a cniBBiAHOLWEHHS XiHOK A0 Y0/I0BiKiB CTAHOBWJIO
3:1. 14.1% nauieHTiB Manu ceprio3Hnii Hanag, a 83.1% nauieH-
TiB MOBHICTIO Oo4y>anwn 4yepe3 Micsub Nicns BCTAHOBMEHHS Adia-
rHo3y. baratoBuMipHuUn aHaniz gaHux 65 NauieHTIB BUSABMB, LLO
rno4yaTKoBa rOCTpoTa 30py ypaxeHoro oka (P=0.011) i apyroro
oka (P=0.015) 6ynn UMHHUKaMM, AKi NOB'sA3aHi 3 FOCTPOTO 30pYy
ypaXkeHoro oka fif 4ac KOHTPOJIbHOr0 CroCTEPEXEHHS.

BucHoBOK. Halla koropta nauieHTiB 6yna cTapluol 3a BikOM,
Mana BULMIA MOKA3HUK CMiBBiAHOLWEHHS XIiHOK i Y0NOBIKiB, i 3a-

rasioM MeHL CEepNO3Hi KiHIYHI MposBM HEBPUTY 30pPOBOr0 HepBa MOPIBHAHO 3 AOMOBIASMWU 3 iH-
WKX KpaiH. MNMoyaTKoBa rocTpoTa 30py YpaXeHOoro Ta ApYyroro oka € npoBiCHMKaMU BiLHOBNEHHS
rocTpoTU 30py 4Yepes OAUH MicsLb.

Knro4oBi cnoBa: oOLiHIOBaHHSA, pe3ynbTaTh NMaui€HTiB, HEBPUT 30POBOro HEPBa, rOCTPOTa 30pY.
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The status of the unaffected eye is a predictor
of short-term recovery in a croatian cohort of
patients with monocular optic neuritis

Marija Jeli¢ Vukovi¢'?, Suzana Matic¢!?, Josip Barac!?,
Dubravka Biuk!?, Ivana Pivi¢ Kovacevic¢!?

! Department of Ophthalmology, Clinical Hospital Centre
Osijek, Osijek, Croatia

2 Faculty of Medicine, Josip Juraj Strossmayer University
of Osijek, Osijek, Croatia

Aim. To define the clinical profile of patients with unilateral optic
neuritis (ON) presented to our clinic and to identify baseline
clinical features and demographic data associated with one-
month visual acuity (VA) outcome.

Methods. Patients with suspected ON referred to our clinic
were consecutively assessed for inclusion between February
2017 and November 2019. VA was measured using Snellen
charts. Clinical and demographic, baseline and after one-month
follow-up data were analyzed in a multivariate model.

Results. Overall, 71 patients were included, of which six were
considered lost to follow-up. The median age was 50 years old
(interquartile range 37-57 years old) and the female to male
ratio was 3:1. 14.1 % had a severe attack and 83.1 % recovered
completely one month after the diagnosis. Multivariate analysis of
data from 65 patients showed that baseline VA of the affected eye
(P=0.011) and fellow eye (P=0.015) were factors associated with
VA of the affected eye at follow up.

Conclusion. Our cohort was older, had a higher female to
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male ratio and on average, a less severe ON clinical presentation compared to reports from
other countries. Baseline VA of both the affected and fellow eye are predictors of one-month VA

recovery.

Keywords: assessment, patient outcome, optic neuritis, visual acuity.
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Introduction

Optic neuritis (ON) is an inflammation of pri-
mary the optic nerve, typically represented
with acute loss of vision combined with dy-
schromatopsia in predominantly one eye [1].
Loss of vision progresses over several days
and is often followed by painful eye move-
ments. Less common, ON can affect both eyes
at the same time [2]. It is the most common
first episode (clinically isolated syndrome) of
multiple sclerosis (MS) and there is a 50%
chance of developing MS in 15 years [3, 4].
Both of the conditions share inflammatory
pathophysiology, which leads to demyelin-
ation and loss of neural cells [5]. It can be
categorized as typical or atypical, based on
clinical features. It takes on several forms de-
pending on the affected structure, including
retrobulbar neuritis, papillitis, perineuritis,
and neuroretinitis [5]. ON diagnosis is made
on the basis of history and clinical manifes-
tations. Apart from systemic and neurological
examinations, ophthalmological examinations
are undertaken to quantify symptom severity.
These include measures of visual acuity, color
vision, contrast sensitivity, visual field deter-
mination, and additional diagnostic tests [5].
Although more than 80% of patients recov-
er spontaneously within weeks, ON recurs in
one-third of patients within 10 years and per-
manent visual loss is seen in 40-60 % of pa-
tients. There is no known cure for ON and, as
in MS, steroid and immunomodulatory ther-
apies are used to reduce the attack severity
and prevent future episodes [1, 5, 6]. Cur-
rent treatment regimens for ON are based on
findings and recommendations from the Optic
Neuritis Treatment Trial (ONTT) [7].

There are several known causes of ON, al-
though most cases remain idiopathic [5].
Healthy female young adults make up the
majority of five new yearly cases per 100
000, while the prevalence is 115 per 100 000
[1]. ON incidence was shown to be linked to
geographical latitude, so that higher latitude
countries have a higher incidence, a phenom-
enon also observed in MS [2]. As well, it was
reported that MS incidence is linked to lon-
gitude, suggesting that ON incidence could
vary between eastern and western parts of
the world [2]. MS and ON are not considered
to be hereditary diseases but genetic varia-
tions have been associated with greater risk
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and infectious agents have been considered
as triggers [8, 9].

The aim of this study was to identify clinical
predictors for short-term visual outcomes
among patients with ON visiting our clinic.

Methods

Setting

This study was conducted at the outpatient
ophthalmological clinic at Osijek Clinical Hos-
pital Center. Eligible patients with suspected
typical ON referred to our clinic were consec-
utively assessed for inclusion between Febru-
ary 2017 and November 2019. The study was
approved by the Institutional Ethics Commit-
tee and all participants gave written informed
consent.

Participants

Inclusion criteria were complaints of acute
onset of monocular or binocular loss of visual
acuity, pain during eye movement, and diffi-
culty perceiving colors. All patients meeting
the criteria underwent a clinical examination
carried out by an experienced ophthalmologist
followed by a systemic and neurological exam-
ination. Baseline demographic data were col-
lected upon initial clinical examination. Oph-
thalmologic evaluation of both eyes included
measuring best-corrected distance visual acu-
ity (BCDVA) using a Snellen chart, contrast
sensitivity and color vision testing, fundosco-
py, afferent pupillary defect testing, and vi-
sual field (VF). The severity of ON attack was
measured by loss of VA (mild £20/40, mod-
erate 20/50-20/190, and severe =>20/200)
and recovery, respectively (complete <£20/20,
fair 20/40, and poor >220/50).

To assess exclusion criteria, additional diag-
nostic evaluation was performed, including
visual evoked potential (VEP), optical coher-
ence tomography (OCT), and magnetic reso-
nance imaging (MRI) of the brain and orbit.
Prolonged latency of the P100 response on
the VEP was considered a necessary inclusion
criterion and the assessment was performed
following the previously established standard
[10]. To assess the thickness of the retinal
nerve fiber layer (RNFL), OCT was performed
using the Copernicus HR (OPTOPOL Technol-
ogy Sp. Zoo, Zawiercie, Poland) instrument.
All MRI studies were performed on a 3T de-
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vice (Magnetom Verio, Siemens Healthcare).
Exclusion criteria included the presence of
one or more of the following conditions: optic
neuritis manifested on both eyes; hereditary,
toxic, traumatic, ischemic, compressive, or
infectious optic neuropathy; and other ocular
and brain conditions that affect vision. Cases
with incomplete data were excluded from the
multivariate analysis.

All patients received intravenous methylpred-
nisolone (250 mg every six hours for three
days) followed by oral prednisone (1 mg per
kilogram per day for 11 days, with subse-
quent tapering for four days). All examina-
tions during follow-up visits included Snellen’s
VA, pupil evaluation, contrast sensitivity, color
vision, and Goldman visual field (GVF).

Patients were scheduled for a follow-up exam-
ination one month after the initial examination.

Statistical analysis

Data were summarized as median (interquar-
tile range - IQR) for continuous variables
(none of the continuous variables had a nor-
mal distribution), and frequency (with 95%
confidence interval (CI)) for categorical vari-
ables. Distribution normality was assessed us-

Original research: Clinical sciences

ing the Shapiro-Wilk test. Differences between
medians were tested using the Mann-Whitney
U test. We used a generalized linear model
(multivariate analysis of variance) to assess
predictors of outcome of interest. All variables
included in the univariate analysis were also
included in the multivariate model, regardless
of their significance in the univariate compar-
isons, to identify the interaction between any
of the variables (all interactions were consid-
ered biologically plausible). P-values <0.05
were considered statistically significant. All
analyses were performed using the Statistical
Package for the Social Sciences (SPSS) soft-
ware version 17 (IBM Software, NY, USA).

Results

Seventy-one patients with clinically defi-
nite optic neuritis were included, of which 18
(25.4 %) were male. Their median age was 50
years old (IQR 37-57). Fifty-seven (80.3 %)
had an MS diagnosis prior to developing ON.
The baseline median VA on the affected eye
was 0.70 (IQR 0.20-1.00) and 1.00 (IQR 1.00-
1.00) on the fellow eye. Fifty-two (73.2 %)
had a mild attack, nine (12.7 %) - moderate,
and 10 - (14.1 %) severe attacks. The median
main defect size of the affected eye (measured
in 68 patients) was 5.65 (IQR 2.98-9.12) and

Table 1
Patient characteristics. Data are median (interquartile range) or count
(proportion, 95% CI)
N Summary data
Age (years) 71 50 (37-57)
Sex (male) 71 18 (25.4; 15.8-37.1)
MS at baseline 71 57 (80.3; 69.1-88.8)
Baseline ophthalmological data
VA of the affected eye 71 0.70 (0.20-1.00)
VA of the fellow eye 71 1.00 (1.00-1.00)
main defect of the affected eye 68 5.65 (2.98-9.12)
main defect of the fellow eye 69 2.20 (0.60-5.85)
attack severity mild moderate severe
71 49 (69.0; 57.0-79.5) | 9 (12.7; 6.0-22.7) |13 (18.3; 10.1-29.3)
Follow-up data P-value*
VA of the affected eye 67 1.00 (0.80-1.00) <0.005
VA of the fellow eye 67 1.00 (1.00-1.00) 0.363
the main defect of the affected eye 65 2.50 (1.20-4.85) <0.001
the main defect of the fellow eye
recovery 65 1.50 (0.20-2.75) 0.047
67 complete fair poor
59 (83.1; 2(2.8; 6 (8.5;
72.3-91.0) 0.3-9.8) 3.2-17.5)

MS - multiple sclerosis; VA - visual acuity; *compared to baseline, Mann-Whitney U test
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on the fellow eye (measured in 69 patients) -
2.20 (IQR 0.60-5.85). Follow-up data were
complete for 65 patients, of which 59 (83.1 %)
recovered completely. Median VA of the affect-
ed eye and mean main defects on both eyes
significantly changed one month after diagno-
sis (data are summarized in Table 1).

Multivariate analysis showed that baseline VA
of the unaffected and affected eye were statis-
tically significant predictors of VA of the affect-
ed eye at the follow-up examination (Table 2).

Following GVF examination, 11 patients
(15.5 %) had a centrocecal scotoma, 10
(14.1 %) had paracentral scotoma, eight had
an enlarged blind spot (11.27 %), and eight
had a defect of nerve fiber bundles (11.27 %),
while other types of defects were less common.

Discussion

Our results from this study indicate that VA of
the healthy eye could help predict visual acuity
of the eye affected with ON one month after
the diagnosis. Sex, age, MS at baseline, size of
the main defect of the affected and unaffected
eye were not significantly associated with VA
of the affected eye on follow-up.

Research on the patient profile and factors
associated with short-term outcomes is scarce
and findings are diverse. It was shown earlier
that clinical profiles of ON patients differ
significantly between regions and countries
and some geographic areas have been
known for endemic distinctions in the clinical
presentation of MS and ON [2]. To the best of
our knowledge, this is a first prospective study
on ON patients from Croatia (and the broader
geographical region of southeastern Europe),

Original research: Clinical sciences

which contributes data on initial clinical
findings, patient characteristics, and early
outcome of ON and analyzes factors associated
with one-month recovery of VA. Although most
ON patients recover spontaneously, those who
fail to recover have permanent and severe eye
damage. It was shown on animal models that
corticosteroid treatment could prevent loss
of retinal ganglion cells and affect long term
outcomes [11]. In humans, the Optic Neuritis
Treatment Trial (ONTT) results showed that
corticosteroid treatment shortens the recovery
period, but does not affect six-month or one-
year visual outcomes [12].

Compared to reports from the ONTT,
the milestone publication in this area of
research, and Asian publications, our patients
were significantly older [13-15]. Female
preponderance was higher (3:1) than in the
ONTT and Asian patients, but not as high as in
African patients [16]. One recent report from
China had a cohort with more male subjects
[17]. In 2004, a group of Croatian authors
described 127 cases over a 16-year period,
which were younger and had a lower female/
male ratio than our group [18].

Over 83% of our patients recovered completely
one month after being diagnosed with ON.
Although the follow-up in our study was much
shorter than in other comparable published
research, we can assume recovery rates would
be close to the ONTT reports (93.3 % recovery
after six months) [19]. Research from other
countries showed much lower recovery rates.
The Indian study reported a 64% recovery,
Chinese - 52%, and only 27% of patients
from the African cohort regained complete
vision. In our study, 14.1% of patients had

Table 2

Factors affecting visual acuity of the affected eye after one month of treatment -
summary of multivariate analysis on 65 patients with complete follow-up data

Estimate (95% CI) P-value

Age (years) 0.398 (-0.013 - 0.808) 0.058

MS (yes) -0.041 (-0.119 - 0.037) 0.304

Male sex -0.010 (-0.125 - 0.105) 0.864

VA of the affected eye 0.200 (0.045 - 0.355) 0.011

VA of the contralateral eye 0.463 (0.090 - 0.835) 0.015

the main defect of the affected eye 0.000 (-0.013 - 0.012) 0.935
the main defect of the contralateral eye -0.010 (-0.029 - 0.009) 0.290

CI - confidence interval; MS — multiple sclerosis; VA - visual acuity.
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a severe attack, a proportion lower than in
other comparable studies [16, 17].

In the multivariate model, with one-month
visual acuity set as a dependent variable, we
found that VA of both the affected and the
fellow eye were significantly associated with
short term recovery of VA. This finding is
consistent with ONTT findings, but we did not
find the age to be associated with the outcome
[19]. A Chinese study on bilateral ON similarly
found VA at presentation, alongside disc
swelling, to be significantly associated with VA
recovery [16]. Likewise, a study on American
patients showed that VA at presentation and
in females are associated with more favorable
outcomes of ON in patients with MS [20].
Apart from clinical findings, imaging and
electrophysiological findings are likely to be
predictive of ON outcomes as well [21].

Our study has some limitations since it had
a short-interval follow-up and we included

Original research: Clinical sciences

only patients with unilateral ON. Also, results
of VEP testing, MRI, and OCT, all known to
be related to outcomes, were only used for
the assessment of exclusion criteria, and not
included in the analysis. Nevertheless, the
study results provide valuable data on the
Croatian ON patient profile and its results
suggest that VA of the unaffected eye could be
predictive of the recovery of VA of the affected
eye.

To sum up our study, we were able to
show that our ON patients in Croatia have
different sociodemographic characteristics, as
compared to other countries. Moreover, the
severity of clinical presentation seems to differ
as well. However, we are cautious in drawing
strong conclusions in this respect, due to the
limited sample size and the resulting fragility
of estimates. Finally, we have shown that
baseline VA of both the affected and fellow
eye are predictors of one-month VA recovery.

10.

11.

12.
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