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Abstract

Purpose: The aim of this study was to review the scientific evidence and describe the ocular treatment-emergent
adverse events (TEAEs) related to pharmacological treatment in patients with multiple sclerosis.

Methods: A systematic review of literature was conducted according to the Preferred Reporting Items for
Systematic Reviews and Meta-analysis guidelines in the MEDLINE, LILACS, EMBASE, and COCHRANE databases.
Articles were filtered based on title and abstract considering the selection criteria and subsequently filtered by full-
text reading. The resulting articles were evaluated using the Joanna Briggs Institute Quality Tools. Study
characteristics and results were extracted and presented in structured tables to conduct a narrative synthesis.

Results: A total of 2852 published articles were extracted using our strategy. After removing duplicates, 2841
articles were screened based on title and abstract, 102 articles were evaluated using quality tools, and 69 articles
were filtered by full-text reading. Through this search strategy, 60 articles met all the inclusion criteria and seven
articles, through a search update conducted in the same manner, were included. This resulted in 67 articles
meeting the inclusion criteria, of which 11 were experimental and 56 were observational. The therapies related to
ocular TEAEs were alemtuzumab, amantadine, fingolimod, steroids, CTLA-4 Ig, estriol, interferon {3, natalizumab,
hyperbaric oxygen, rituximab, siponimod, teriflunomide, and tovaxin. Fingolimod and siponimod were commonly
associated with macular edema, interferon 3 was associated with retinopathy, alemtuzumab was associated with
thyroid eye disease, amantadine was associated with corneal edema, and steroids were associated with acute
retinal necrosis. Opportunistic infections were also found, and there was one life-threatening case.

Conclusions: Our search revealed different methodological assessments of the topic. However, longitudinal studies
regarding ocular TEAEs related to multiple sclerosis therapy are necessary to provide evidence-based
recommendations, especially in understudied regions such as Latin America and Africa. Physicians should monitor
ocular symptoms in patients being treated for multiple sclerosis and consider an interdisciplinary approach.
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Systematic review registration: PROSPERO ID CRD42020106886
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Key points possible future event and avoid poor adherence to treat-
ment [5]. Some of the TEAEs that have been described

This study was conducted to review the scientific  as related to therapy in MS are cataract, glaucoma, chor-
evidence and describe the ocular TEAES related to ioretinopathy, visual acuity reduction, macular edema,
pharmacological treatment in patients with multiple retinopathy, among othersZ].
sclerosis to provide a theoretical basis and quality The aim of this study was to review the scientific evi-
literature for ophthalmology specialists, neurologists,dence and describe the ocular TEAESs related to pharma-
and general practitioners, which could help them in cological treatment in patients with MS to provide a
making appropriate clinical decisions. theoretical basis and quality literature for ophthalmology
Patients under fingolimod and interferon specialists, neurologists, and general practitioners, which
treatment showed a higher frequency of TEAEs. could help them in making appropriate clinical
Alemtuzumab was associated with an autoimmune decisions.
response that manifested as thyroid eye disease.

We r_ecomnjend physmlan_s to be cau_tlous When_ Methods This review was written according to the Pre-
treating patients with multlpleisclerosm and monitor ferred Reporting Items for Systematic Reviews and
jchte %gulqu_symptoms thart] pqt|i:1t§ may p_:jeser(;t.tAn Meta-analysis (PRISMA) extension statement for report-
n elr |SC|ph|nary _eula‘[;roac_ mignt be considered to ing systematic reviews. The protocol registration can be
evaluate the patierd requirements. found under the PROSPERO ID CRD42020106886.

Background .
Study design

Multiple sclerosis (MS) is a chronic autoimmune demye- A svst fic literat iew f : lar TEAE
linating disease with variable clinical, radiological, and’ systemalic fiterature review focusing on ocuiar S

pathological characteristics. Since its first description by:?A'\é'g tgt’\aﬂrgiysévas gogcgjéﬁg :ng% t?ebMED?NE't.LII'
Charcot, there have been significant efforts to clarify its ! » an atabases for articles

; : : ublished till November 2018. The search was updated
pathophysiology and progression and determine the besP
strategies for appropriate management]] Currently, on May 4, 2020. MEDLINE and COCHRANE databases

the therapy for MS comprises corticosteroids, immuno- were searched using Medical Subject Headings terms,

suppressants, and immunomodulators such as interferonE'VIBASE was segrched using emtree tgrm;, and LILACS
as searched using Descriptores en Ciencias de la Salud

(INF) and monoclonal antibodies. Although several cases” X . ;
of patients with ocular TEAEs have been reported overterms’ using boolean operators, as evidenced in Annex
the years, there is a lack of clear understanding of thel' We I|m|t.eo.| the seqrch only to human ,StUd'eS' a!-
TEAESs that are strictly related to the disease and Iinkedtho,ugh no limits regarding language and period of publi-
only to therapy PJ. cation were used.

Ocular manifestations in patients with MS are not rare
and have been described as a major aspect of the diseasgudy selection
Any structure related to visual pathways could be in- An initial search was conducted by JMO, JRG, LMM,
volved in MS, and up to 20% of patients would displayand JARH, based on which a review was prepared to
optic neuritis as an initial clinical manifestation. Visual eliminate duplicates. Eligible studies were selected by
field and color vision defects, relative afferent pupillary screening the title and abstract by at least two reviewers
defect, and other ophthalmological findings could alsoindependently, and discrepancies were resolved by an
be present 8]. expert evaluator (ADLT). A study was included if (a) the

According to the World Health Organization (WHO), abstract was available, (b) it contained original data, (c)
the definition of drug-related adverse events correspondshe diagnosis of MS was made by a specialist, (d) the in-
to an involuntary harmful response to a medication useddividual was being treated for MS, and (e) the ocular
in a normal dose for a prophylactic, diagnostic, or thera- manifestations appeared after the initiation of MS treat-
peutic purpose 4, 5]. However, it is necessary to con- ment. Experimental and observational studies were also
sider that this harmful response, irrespective of howincluded. Articles were excluded from the analysis if they
minor it is, must be explained to the patient before initi- did not provide information regarding ocular TEAES in
ating any medication to predict, prevent, or treat any individuals undergoing MS therapy.
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The full texts of the selected articles were retrievedit was 6/8; for randomized controlled trials (RCTs), it
and classified according to the type of article/study by atwas 10/13; and for nonrandomized experimental studies,
least two reviewers independently, and discrepanciest was 6/9 (see Annex for supplementary information).
were resolved by an expert evaluator (MGS). They were
then evaluated using the Joanna Briggs Institute QualityResults
Tools (JIBIQT). If an article was not available, contactGeneral description
with the author was made. The cascade of article selecWe extracted 2852 published articles (1756 from MED-
tion was managed using the PRISMA flowcha@®]][ The LINE, 1093 from EMBASE, three from COCHRANE,
following information was extracted from the selected and none from LILACS). After removing duplicates,
articles: study period, location, number of patients, type2841 articles were screened based on title and abstract,
of medication, and ocular TEAEsS. A dataset was con-and 102 articles were evaluated using JBIQT. After qual-

structed using the information mentioned ahead. ity evaluation, 33 articles were excluded, and 69 full-text
articles were assessed for eligibility. Sixty articles met all
Data synthesis and presentation of results the inclusion criteria. Figurel shows further detailed in-

Microsoft Excel (Microsoft Corp., Redmond, WA, USA) formation regarding the inclusion of articles

was used as a synthesis tool to organize the results of The search was updated on May 04, 2020, extracting
the search strategy and the information of the articles.202 published articles (117 from MEDLINE, 85 from
The first sheet contained information about the initial EMBASE, none from COCHRANE, and none from LI-
search results without duplicates. The next six sheetsLACS). After removing duplicates, 196 articles were
were asigned to three pairs of authors (LMM vs JARH,screened based on title and abstract. A total of 11 arti-
WRC vs JRG, and JMO vs LOTG) to filter titles and ab- cles were evaluated using JBIQT. After quality evalu-
stracts in a peered manner. A color code was used to seation, two articles were discarded, and nine full-text
lect the articles as follows: green to include, yellow toarticles were assessed for eligibility. Finally, after discard-
revise, and red to exclude. The next three sheets weréng two articles, as no ocular TEAEs were reported,
used to evaluate concordance for each pair of authorsseven articles met all the inclusion criteria (Fidj).

The subsequent sheet was used by the expert reviewer

(ADLT) to resolve discrepancies from the peered review.Characteristics

An additional sheet was used to classify the methodo-Our final inclusion strategy yielded 67 published articles,
logical design of the studies and record JBIQT gradesncluding 20 in the United States of America (USA), 24
and the reasons for exclusion. The next sheet was useth Europe (Germany, Spain, France, Italy, Wales, Eng-
to record articles included after full-text reading. The land, Switzerland, Croatia, and Sweden), three in
final sheet included information regarding ID number, Canada, three in Australia, nine in Asia (Japan, Israel,
authors, year of application of the study, year of publica-lIran, and Turkey), and eight were multicentric across
tion, journal, location, title, aim, sample size, population continents.

(gender and group characteristics), methodological de- All studies were published between 1987 and 2020.
sign, MS type, therapy, time of presentation of TEAEs,Most of the studies included only adults, but one retro-
symptoms after therapy suspension, statistical analysispective cross-sectional study included adults and chil-
important details from results, important details from dren [8]. Of the 67 studies, 38 were case reports, four
discussion, and observations. The same synthesis toalere case series, 14 were cross-sectional studies, and 11
was used for the search strategy update. The extractetvere experimental studies. Tablesummarizes the char-
data were synthetized in tables and figures to presentcteristics of the studies included in the present system-
them in an organized manner throughout the article. atic review.

Risk of bias Experimental studies

We retrieved and classified the articles based on studyA total of 11 experimental studies were include®{19],
design to evaluate their methodological quality usingwhich were published between 2010 and 2019. Six were
their respective JBIQT {]. Each quality tool has a set of multicentric across continents, three were conducted in
questions that are evaluated ases no, unclear, or not the USA, one was conducted in Japan, and one was con-
applicable domains An expert in epidemiology (MGS) ducted in Iran.

established a minimum cut-off point as the number of After JBIQT qualification, the average number of items
items on the tool marked asYes, including the major marked “Yes across the studies was 11/13 (range—10
and minor criteria. Case reports with 5/8 items on the 13) for the RCTs, and one study was a nonrandomized
checklist were included; for case series, the minimumcontrolled trial with 7/9 of the items marked‘Yes’ Six
cut-off point was 6/10 items; for cross-sectional studies,studies had a sample sizet00 patients.
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Fig. 1 PRISMA flowchart
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Records identified through database search
MEDLINE n=1756
COCHRANE n=3
EMBASE n=1093

LILACS n=0
Total n=2852

Records after duplicates removed
n=2841

Records screened based on title and abstract
n=2841

\ 4

Joanna Briggs Institute quality tool assessment

Records excluded
n=2739

n=102
> Records excluded
n=33
Full-text articles assessed for eligibility
n=69
Records excluded
> No ocular TEAEs n=7
Did not meet the inclusion criteria n=2
Total n=9
Included
n=60
Search updated on May 04, 2020
n=202
Articles selected
n=7
v

Articles included in the final review
n=67

Observational studies

the cross-sectional studies, 7/8 (range 6-8) for case re-

We collected 56 observational studies, of which 38 wereports, and 9/10 (range 6-10) for case series.
case reports 20-58], four were case seried9-61], and
14 were cross-sectional studie8,[62—75]. These studies Adverse events related to each therapy
were published between 1987 and 2020. After JBIQTTEAES related to alemtuzumab

qualification, the average number of items markéyes
across the observational studies was 7/8 (range3pfor

Five studies from Germany, USA, and the United King-
dom (UK) referred to TEAEs when using alemtuzumab,
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Author Year Study Country Sex Patients with TEAE Post-TEAE
design TEAEs

ALEMTUZUMAB

Tsourdi etal 2015 Case Germany Both 2/5 Thyroid eye disease Definitive treatment still discussed / Near-total

[59] series thyroidectomy and 100 pg levothyroxine per
day

Trinh et al 2015 Case USA Female 1/1 Thyroid eye disease Improvement after thyroidectomy and

[53] report conservative management

Roos et al 2018 Case England Both 6/162 Thyroid eye disease Three patients required systemic

[61] series immunosuppression and three were
managed conservatively

Tuohy etal 2014 Cross- England Both 2/87 Herpes zoster Not reported

[70] sectional ophthalmicus

Willis et al 2016 Cross- Wales and Both 1/100 Conjunctivitis Not reported

[72] sectional England

AMANTADINE

Jeng et al 2008 Case USA Both  3/3 Corneal edema Improvement after treatment withdrawal in

[35] report two patients. One patient required
penetrating keratoplasty

Esquenazi 2009 Case USA Female 1/1 Corneal edema Improvement after treatment withdrawal and

[30] report topical prednisolone 1%

FINGOLIMOD

Calabresi 2014 RCT Multicentric Both 9/1083 Macular edema Improvement after treatment withdrawal

et al [9]

Cohenetal 2010 RCT Multicentric Both 6/1292 Macular edema Improvement after treatment withdrawal

[10]

Akiyama 2016 Case Japan Female 1/1 Macular edema Patient refused treatment withdrawal and

et al [21] report macular edema resolved

Chui et al 2013 Case Australia Female 1/1 Macular edema Patient refused treatment withdrawal and

[27] report improvement was observed after treatment
with ketorolac and dexamethasone

Jasanietal 2017 Case England Female 1/1 Macular edema Improvement after treatment withdrawal

[34] report

Kim et al [37] 2015 Case USA Female 1/1 Macular edema Improvement after treatment withdrawal,

report topical ketorolac and topical prednisolone

Minuk etal 2013 Case USA Female 1/1 Macular edema Patient refused treatment withdrawal and

[41] report improvement was observed after sub-tenon
triamcinolone injection

Schroder 2015 Case Germany Female 1/1 Macular edema Treatment was discontinued when ischemic

et al [48] report findings appeared

Thoo et al 2014 Case Australia Female 2/2 Macular edema Patient refused treatment withdrawal and

[52] report improvement was observed after intravitreal
triamcinolone injection

Turaka etal 2012 Case USA Male 11 Macular edema Improvement after treatment withdrawal

[54] report

Cifuentes- 2019 Case Spain Female 1/1 Macular edema Improvement after treatment withdrawal and

Canorea et al report reappearance after restart

[57]

Husmann 2020 Case USA Female 1/1 Macular edema Treatment was not withdrawn. Macular

et al [58] report edema improved with topical nepafenac

Lapierre et al 2016 Cross- Canada Both 11 and 2/2399 Macular edema and Improvement after treatment withdrawal

[63] sectional uveitis

Laronietal 2016 Cross- Italy Both 3/825 Macular edema 2/3 patients withdrew treatment; one

[64] sectional remained with macular edema and one

improved. In the last patient, treatment was
temporarily interrupted and restarted after
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Author Year Study Country Sex Patients with TEAE Post-TEAE
design TEAEs
improvement
Ontaneda 2012 Cross- USA Both 3/317 Macular edema Undetermined
et al [67] sectional
Afsharetal 2013 Case USA Both 3/3 Cystoid macular Improvement after treatment withdrawal was
[20] series edema seen in two patients. One patient continued
fingolimod, with improvement after treatment
with nepafenac and diflurprednate
Asensio- 2014 Case Spain Female 1/1 Cystoid macular No improvement after treatment withdrawal
Sanchez et al report edema
[22]
Fan Gaskin 2015 Case Australia Female 1/1 Cystoid macular Improvement after treatment withdrawal,
et al [33] report edema topical diclofenac and topical prednisolone
Pul et al [44] 2016 Case Germany Female 1/1 Cystoid macular Improvement after treatment withdrawal and
report edema intravitreal ranibizumab injection
Ueda et al 2015 Case Japan Male  1/1 Cystoid macular Macular edema was treated with
[55] report edema and retinal betamethasone after a 13-week persistence
hemorrhages and hemorrhages resolved after 24 weeks
Zarbinetal 2013 Cross- Multicentric Both 19 and 1/2615 Macular edema and Improvement after treatment withdrawal
[73] sectional retinal branch vein
occlusion
Bhattietal 2013 Case USA Female 1/1 Macular hemorrhage  Improvement after treatment withdrawal
[24] report
Christopher 2017 Case USA Female 1/1 Conjuctival lymphoma Improvement after treatment withdrawal and
et al [26] report rituximab treatment
Gallego- 2011 Case Spain Female 1/1 Retinal branch vein Improvement after treatment withdrawal and
Pinazo et al report occlusion intravitreal ranibizumab injection
[32]
Limetal [76] 2019 Cross- Multicentric Both 27/27,528 Uveitis complicated One case required glaucoma topical
Sectional with macular edema  treatment, two cases oral prednisone and the
remaining cases received topical steroid
preparations
STEROIDS
Saatcietal 2010 Case Turkey Male 1 Acute retinal necrosis  No improvement after treatment withdrawal.
[45] report Vitrectomy and photocoagulation were
required, and retinal detachment occurred
after 2 months
Sheikh etal 2016 Case USA Female 1/1 Acute retinal necrosis  No improvement after treatment withdrawal
[49] report
CTLA4lg
Viglietta et al 2008 Non-RCT USA Both 1/20 Visual field defect Not reported
[17]
ESTRIOL
Voskuhl et al 2016 RCT USA Both 4/158 Visual defects (blurred  Not reported
[16] vision or diplopia)
INTERFERON-3
Bakri et al 2015 Case USA Female 1/1 Intraretinal Treatment was continued under strict follow-
[23] report hemorrhages up as the patient was asymptomatic
Massougnes 2016 Case Switzerland Male  2/2 Retina peripheral Treatment was not withdrawn, and no
et al [28] report bilateral progression was evidenced
telangiectasiae
De Santi 2005 Case Italy Female 1/1 Sicca syndrome Treatment was not withdrawn and
et al [29] report improvement was observed with oral
methylprednisolone treatment
Gaetani etal 2015 Case [taly Female 1/1 Retinopathy Improvement after treatment withdrawal
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Table 1 Characteristics of studies (Continued)

Author Year Study Country Sex Patients with TEAE Post-TEAE
design TEAEs
[31] report
Jenisch etal 2012 Case Germany Female 1/1 Branch arterial Treatment was not withdrawn. Visual acuity
[36] report occlusions and central  improvement was observed after
vein occlusion hydroxyethyl- starch and salicylic acid
treatment

Longmuir 2007 Case USA Male 11 Retinopathy Improvement after treatment temporal
et al [39] report suspension
Mallada- 2005 Case Spain Female 1/1 Retinopathy Improvement after treatment withdrawal
Frechin et al report
[40]
Ohira et al 2009 Case Japan Female 1/1 Retinopathy Improvement after treatment withdrawal
[42] report
Post et al 2009 Case Canada Female 1/1 Visual field Improvement after treatment withdrawal
[43] report disturbance
Saito et al 2007 Case Japan Male  1/1 Retinopathy Improvement after treatment withdrawal
[46] report
Sallansonnet- 2009 Case France Male  1/1 Retinopathy Improvement after treatment withdrawal
Froment report
et al [47]
Sommer 2001 Case France Male 11 Retinopathy Improvement after treatment withdrawal
et al [50] report
Spierer et al 2011 Case Israel Female 1/1 Idiopathic orbital Treatment was not withdrawn. Symptoms
[51] report inflammation improved with oral prednisolone
Williams et al 2004 Case USA Both 3/3 Neuroretinitis Not reported
[60] series
Makioka et al 2017 Cross- Japan Both 1/1476 Retinopathy No improvement after treatment withdrawal
[66] sectional
Smith et al 2015 Cross- USA Both Incidence rate of ~ Abnormal vision and  Undetermined
[69] sectional 4.04 /100 patients  xerophthalmia

per year of 8107

adults
Tremlett 2008 Cross- Canada Both 1/888** Papilledema Not reported
et al [8] sectional
Lisci¢ et al 2004 Cross- Croatia Both 2/9 Abnormal visual No improvement after treatment withdrawal
[65] sectional evoked potentials
Gugliandolo 2018 Cross- Italy (three Both 2/6039 Eyelid edema and Visual field defect resolved within a day
et al [74] sectional regions: visual field defect

Liguria, Sicily,
and Sardinia)

Pakdaman 2018 RCT Iran Both Avonex: 3/89 Visual disturbance Not reported
et al [18] Cinnovez: 1/93
Comi et al 2019 RCT Multicentric Both Ozanimod 1 mg:  Macular edema Not reported
[771 17447

Ozanimod 0.5 mg:

1/451

Interferon-Bla: 1/

448
NATALIZUMAB
Boster etal 2013 Case USA Male /1 Progressive Multifocal ~ Patient passed away
[25] report Leukoencephalopathy

by JCV

Zecca et al 2009 Case Switzerland Male 11 Ocular toxoplasmosis ~ Treatment withdrawal and treatment with
[56] report reactivation pyrimethamine sulfadiazine, prednisolone and

folinic acid with lesion reduction

Holmén et al 2011 Cross- Sweden Both 19/85 Ocular inflammation Not reported
[62] sectional
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Table 1 Characteristics of studies (Continued)

Author Year Study Country Sex Patients with TEAE Post-TEAE
design TEAEs
Saida et al 2016 RCT Japan Both 1/12 Retinal detachment Undetermined

(13]
HYPERBARIC OXYGEN

Lambrou 1987 Case France Female 1/1 Slow-recovering Improvement after treatment withdrawal
et al [38] report central bilateral
scotoma
RITUXIMAB
Rommer 2015 Cross- Germany Both 1/56 Ocular inflammation ~ Not reported
et al [68] sectional
SIPONIMOD
Selmaj et al 2013 RCT Multicentric Both 1/297 Macular edema and Undetermined
[14] optic neuritis
Kappos etal 2018 RCT Multicentric Both 18/1099 Macular edema Not reported

2]
TERIFLUNOMIDE

Vermersch 2013 RCT Multicentric Both Teriflunomide 7 Optic neuritis, macular  Not reported
et al [15] mg: 3/111 edema, and optic
ischemic neuropathy
TOVAXIN
Fox etal [11] 2012 RCT USA Both 1/100 Diplopia Not reported

** This study measured TEAEs, not patients

of which three reported the development of thyroid eye to amantadine used for managing tremor and fatigue in
disease (TED)43, 59, 61]. patients with MS B0, 35]. The duration of amantadine
One of the studies was a case series extracted frontreatment before the onset of symptoms in all cases
two clinical trials (CARE-MS1 and CARE-MS2) where ranged from two months to six years, and the range of
five patients developed Graveslisease (GD), but only corneal thickening was 67am to >1000um [30, 35]. In
two patients had TED 5$9]. According to Trinh et al two cases, the corneal edema resolved approximately
[53], there was a female patient who developed bilaterabne month after amantadine was suspendegD] 35]; in
ocular hyperemia, photophobia, proptosis, and upperone case, the corneal edema resolved two months after
eyelid retraction, consistent with TED, after three yearsamantadine suspensior8p]; and in one case, the corneal
of treatment 53]. A similar study from the UK reported edema required management with bilateral penetrating
10 patients of 162 with GD, but only six patients pre- keratoplasty B5|.
sented TED, with a period of 26 months, 20 months,
four years, 10 months, four years, and 48 months aftefTEAEs related to fingolimod
the last infusion of alemtuzumab, respectivel§]]. A total of 25 studies reported ocular TEAEs in patients
In a cross-sectional study conducted by Tuohy et al,treated with fingolimod. Of these studies, 18 were case
thyroid autoimmunity developed in 35/87 patients reports, mostly from the USA, Australia, Spain, and
(40.2%) of whom 22/35 (63%) had hyperthyroidism. Al-Germany; two were experimental studies, both multi-
though the study reported GD, it was not clear whether centric; and five were cross-sectional studies, one from
the patients had any ophthalmological manifestation. Canada, one from lItaly, one from the USA, and two
Two patients in that study developed Herpes zosterwere multicentric.
ophthalmicus [7(]. In another study, the use of alemtu- Macular edema was reported in 21 studieS, [L0, 20—
zumab was related to thyroid gland autoimmunity (35%),22, 27, 33, 34, 37, 41, 44, 48, 52, 54, 55, 57, 58, 63, 64,
but no TED was reported, and 1% of the patients pre-67, 73]; five were classified as cystoid macular edema
sented conjunctivitis; however, the study did not specify[20, 22, 33, 44], and one study reported associated ret-

the etiology of conjunctival inflammation2]. inal hemorrhages 5. One study described that the
symptoms entirely resolved after the discontinuation of
TEAES related to amantadine medication; when the medication was restarted after two

We found two case reports from the USA that described months, the symptomatology reappeare&7. One pa-
four cases of bilateral corneal edema as a TEAE relatetlent had macular edema and retinal branch vein
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vision, and sudden vision loss after treatment with ster- Supplementary Information
oid pulses. The online version contains supplementary material available at https://doi.
. . . 0rg/10.1186/513643-021-01782-7.
Patients undergoing INB-1a therapy showed multiple °
ocular TEAEs in a duration range of three months to 10
years (Tablel). Given the wide timeframe for the estab-
lishment of TEAEs, and that some of the pathologies
may corr_espond to manifestations or associations of I_\/IS,AcknoWIe dgement
we consider that the most appropriate recommendation we thank Universidad del Rosario for financing the proofreading of this
for these patients is the evaluation by an ophthalmolo- manuscript and Enago (www.enago.com) for the English language review.
gist before starting treatment and at least once a year, . . . tions
after the start of treatment. JMO, JRG, JARH, LMM: Management, research idea, protocol registration,
We consider that there is insufficient information to protocol writing, title and abstract reading, manuscript writing and
provide Screening recommendations regarding natalizu_dm_c_usswoh, and manuscript ﬁngl approyal. EZB: Pr.otoco\ reg\stratpn, protocol
. T . . . writing, title and abstract reading, quality evaluation, data extraction,
mab, hyperbaric oxygen, rituximab, siponimod, teriflu- manuscript writing and discussion, and manuscript final approval. LOTG,
nomide, and tovaxin. Nevertheless, in the presence of'RC Title and abstract reading, quality evaluation, data extraction,
any ocular symptoms, we strongly recommend an imme_manuscnpt vvrmng and d|scu55|on,. and manuscnpt final approval. MGS:
. g N Methodology adviser. Protocol reviewing, results interpretation, and
diate evaluation by an ophthalmology specialist. manuscript final approval. ADLT: Management, research idea, protocol
Table 2 shows the referral recommendations for each writing, manuscript final approval, and thematic authority.
TEAE reported in this systematic review, based on our, - ding
clinical experience. However, it is important to consider no funding was required to conduct this study.
that each patient's case should be individualized, and

. . . Availability of data and materials
disease gwdellnes should be followed. The datasets used and/or analyzed during the current study are available by

the corresponding author on reasonable request.
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