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Chikungunya; Ophthalmology; Purposes: In recent years, arboviruses have been very important in public health due to their high

Arboviruses. incidence. The global dissemination of its vectors promoted the expansion of the Chikungunya
virus, as well as its ophthalmological effects. Carry out a bibliographic search about the main ocular
manifestations in the patients affected by the Chikungunya virus. Methods: Integrative bibliographical
review carried out through a systematic research of scientific articles indexed in the online databases
PubMed, Medline, Scielo, Health Portal Based on Evidence and Lilacs. Results: 10 articles were selected,
published between 2007 and 2018. The main ocular manifestations in patients affected by Chikunguya
virus were retinitis, granulomatous or non-granulomatous uveitis, photophobia, onset of acute visual loss,
conjunctivitis, episcleritis, optic neuritis, oculomotor paralysis and retrobulbar orbital pain. Conclusion:
Ocular effects related to the Chikungunya virus affect patients of different ages and may involve from the
anterior to the posterior segment of the eye. Thus, it is necessary to develop further studies that analyze
the connection between Chikungunya virus infection and the onset of ocular diseases.

PALAVRAS-CHAVE: RESUMO

Chik”_”gunya; Oftalmologia; Objetivos: Nos Ultimos anos, as arboviroses tém tomado destaque na satde publica devido sua alta

Arboviroses. incidéncia. A disseminagéo global de seus vetores promoveu a expansao do virus da Chikungunya, assim
como seus efeitos clinicos oftalmoloégicos. Objetivando fazer um levantamento bibliografico acerca das
principais manifestacées oculares nos pacientes acometidos pelo virus da Chikungunya, foi realizada
uma revisao integrativa. Métodos: Revisao bibliografica com busca sistematica de artigos cientificos
indexados nas bases de dados online PubMed, Medline, Scielo, Portal Satide Baseada Em Evidéncias e
Lilacs. Resultados: Foram selecionados dez artigos, publicados entre os anos de 2007 a 2018. As principais
manifestacoes oculares em individuos com Chikungunya foram retinite, uveites granulomatosas ou
nao granulomatosas, fotofobia, inicio de perda visual aguda, conjuntivite, episclerite, neurite dptica,
paralisia oculomotora e dor orbital retrobulbar. Conclusao Alteragdes oculares relacionadas ao virus
da Chikungunya acometem pacientes de diferentes idades e podem envolver desde o segmento ocular
anterior até o posterior. Assim, faz se necesséario o desenvolvimento de mais estudos que analisem a
relagédo da infecgédo pelo virus da Chikungunya e o surgimento ou agravo de doencas oculares.
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INTRODUCTION

Arboviroses are diseases transmitted to humans
by arthropods, such as mosquitoes and ticks. These
vectors transmit arboviruses, which include a wide
variety of ribonucleic acid (RNA) viruses, such as fla-
viviruses (genus Flavivirus, one of the three genera
of the Flaviviridae family) and alphaviruses (genus
Alphavirus, one of the two genera of the Togaviridae
family). The dengue fever virus and the Zika virus
(ZIKV) are both flaviviruses, whereas the chikun-
gunya virus (CHIKV) is an alphavirus'?.

Arbovirus vectors are infected by the ingestion
of blood from a human or animal with viremia. The
ingested viruses then multiply, reach the vector’s sa-
livary glands, and are passed on during the vector’s
next meal. After infection, the clinical picture of ar-
boviroses is usually nonspecific and includes fever,
headache, arthralgia, and rashes. The increasing inci-
dence of arboviroses is mainly due to rapid urbaniza-
tion, inadequate urban infrastructure, the increasing
amount of waste in urban environment, overpopula-
tion, climate change, and more frequent internatio-
nal travels®.

Chikungunya is an emerging disease, specifically
transmitted by female mosquitoes of the genus Aedes,
such as A. aegypti in the Americans and A. albopictus
in Asians. The clinical manifestations usually start
between 4 and 8 days postinfection; however, this pe-
riod can range from 2 to 12 days. This disease was
first described in 1955 by Robinson and Lumsden,
following an outbreak in 1952 in the Makonde plate-
au, along the border between Tanzania and Mozam-
bique. The name “chikungunya” came from this out-
break, which in the local language means “that which
bends,” referring to the curved posture of the affected
patients resulting from the pain caused by the dise-
ase. After this outbreak, CHIKV was identified in
more than 60 countries in Asia, Africa, Europe, and
the USA; recent reports on the large-scale outbreaks
reveal the resurgence of the virus in various parts of
the world">4.

Chikungunya disease is usually self-limiting;
however, recent outbreaks have possibly been more
severe than the previous ones, with more systemic
manifestations and even death. The symptoms of the
disease are similar to other arboviruses, including fe-
ver, myalgia, headache, and most particularly disa-
bling joint pain. Ophthalmological findings are rare
in this disease; however, some studies have reported
ocular manifestations associated with CHIKYV, such

as conjunctivitis, optic neuritis, papillitis, neurore-
tinitis, panuveitis, episcleritis, keratitis, anterior
uveitis, and retinitis>>°

Thus, the clinical management of chikungunya is
of paramount importance to be aware of its possible
effects as well as to correlate the findings presented in
different populations. Therefore, this study aimed to
conduct a bibliographic survey of the available litera-
ture and to describe the main ocular manifestations
in individuals infected with CHIKV.

METHODS

A systematic search of the indexed scientific
articles was conducted in PubMed, Medline, SciE-
LO, Evidence-Based Health Portal, and Lilacs. The
keywords used were “chikungunya AND ophthal-
mology,” “CHIKV AND ophthalmology,” and “ar-
boviroses AND ophthalmology.” The present review
was based on previously selected studies that met the
following inclusion criteria: randomized controlled
clinical trials, case reports, case series, and systema-
tic reviews on ocular manifestations resulting from
CHIKYV infection. Studies that did not report ocular
manifestations resulting from CHIKV infection or
reported only ocular manifestations of other arbovi-
ruses were excluded. Accordingly, the titles and abs-
tracts were identified and independently analyzed by
four reviewers; those that met the eligibility criteria
were selected. The studies selected by one reviewer
were passed on to another reviewer for further analy-
sis to achieve greater reliability among the selected
articles. In case of disagreement, the other two re-
viewers were consulted for a final verdict of inclu-
sion or exclusion of a particular article. All eligible
articles were completely read and the contents of
the studies were extracted, considering all relevant
aspects of the article.

RESULTS AND DISCUSSION

Overall 497 articles were found during the ini-
tial search using the chosen descriptors. Of these, 356
were excluded after the initial analysis. Of the remai-
ning 141, 112 did not meet the required inclusion
criteria. Therefore, 29 articles were selected for title
and abstract analyses and application of inclusion
and exclusion criteria. Finally, 10 articles meeting all
the required criteria were selected.
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Of the 10 articles, five were bibliographic reviews,
four were observational case studies, and one was
a cohort study. Special attention was given to each
study’s level of methodological importance, consi-
dering the pyramid of evidence, with case series and
bibliographical reviews being placed at the base of the
pyramid and representing 90% of the studies found.
Only one” was a cohort study, which was present at
the top of the pyramid of evidence. This shows a defi-
ciency with regard to the available scientific evidence
on the proposed topic.

The year of publication was also analyzed, repre-
senting a time interval between 2007 and 2018, de-
monstrating a scarcity in the number of publications
present, because this topic is somewhat innovative
in the study of arboviruses and most of the reports
are still emerging over time, due to a greater visibili-
ty and importance of the clinical findings in patients
infected with CHIKV.

In the studies surveyed, the samples used usually
had a small number of analyzed individuals. This may
be a problem while analyzing the studies. In contrast,
regarding the ocular alterations evaluated, all studies
were satisfactorily well conducted, showing the pa-
thological changes detected in the evaluated cases as
well as the signs and symptoms resulting from these
changes, in a methodological way. Table 1.

The analyzed studies showed that the pathophy-
siology of chikungunya is unclear. However, some
studies in mice revealed the involvement of connec-

Systematic
reviews

Randomized
clinical trials

Level of evidence

AT

Case report/Case series

Figure 1. Hierarchy of evidence. Investigations present higher in the
hierarchy indicate greater strength of evidence.
Source: Sampaio, 2007
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tive tissue, especially the epimysium, muscle tissue,
joints, skin fibroblasts, and the central nervous sys-
tem. Further, CHIKV was found in the biopsies of
muscles, joints, and the dermis of the infected hu-
man patients. The natural cycle of the virus is hu-
man-mosquito-human. However, there is evidence
of the existence of epizootic cycles that can preserve
the virus in the interepidemic period. During epide-
mics, humans serve as reservoirs of CHIKV; during
interepidemic periods, several vertebrates such as
monkeys, rodents, and birds are implicated as the
reservoirs. Vertical maternal-fetal transmission has
been reported in pregnant women affected by chikun-
gunya. CHIKV infects the human cornea and can be
transmitted through corneal transplants'?,

Generally, the clinical picture of arboviruses is
nonspecific and in most cases includes fever, heada-
che, arthralgia, and rashes. Certain signs often su-
ggest a specific arbovirus, e.g.,, moderate fever and
conjunctivitis for the ZIKV, leukopenia and throm-
bocytopenia for dengue, and severe arthralgia for
CHIKV. Chikungunya can be a fatal disease and is
generally characterized by the following symptoms:
fever, headache, fatigue, nausea, vomiting, myalgia,
rashes, joint pain, and general malaise. Further, in-
fection by some emerging arboviruses such as chi-
kungunya is accompanied by considerable eye invol-
vement. Joint pain usually increases in the morning
upon awakening and may persist for months and even
years in some patients (published studies have repor-
ted variable proportions, from 5% to 60%), resulting
in serious economic and social consequences for the
individual as well as the affected communities. Dea-
ths from this infection are rare (<1% infected indivi-
duals) and occur mainly in elderly patients!3*.

The cells attacked by CHIKV are mainly fibro-
blasts, epithelial cells, and lymphoid cells. Histolo-
gically, the synovial tissue of the infected individuals
presents macrophages with viral material. Thus,
at the ocular level CHIKV attacks fibroblasts from
tissues such as the cornea, sclera, ciliary body, and
oculomotor muscles, which may explain the ocular
symptoms of this infection. The virus also affects
the eye in myriad ways, ranging from conjunctivitis
and retinitis to optic neuritis. During the initial stage
of the disease, when systemic symptoms are being
established, early ophthalmological manifestations
include photophobia, conjunctival injection, and
retro-orbital pain®1°,
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Table 1. Eye changes reported in each study included in the review

Authors Study title Methdod?loglcal Ye_ar o'f Sample Eye changes related
esign publication
H. Merle et al.? Ocular Manifestations of Literature review 2018 - - Conjunctival hyperemia
emerging arboviruses: Dengue - Spiscleritis
fever, Chikungunya, Zika virus, - Scleritis
West Nile virus, and yellow - Previous uveitis
fever - Uveitis with glaucoma
- Monofocal chorioretinitis
- Neuroretinitis
- Optic neuropathy
- Oculomotor paralysis
Davila PJ. et al.®  Unilateral neuroretinitis as a Observational case 2017 3 - Unilateral optic nerve edema
late-onset manifestation of the series - Macular exudates in the eye
chikungunya fever: a case series
Mittal, A. et al.® Optic Neuritis Associated With Case series 2007 14 - Acute onset visual loss due to
Chikungunya Virus Infection optic neuritis.
in South India
Rose, N. et al.® Acute optic neuritis following Observational case 2011 10 - Acute onset of visual loss due
infection with chikungunya series to acute optic neuritis
virus in southern rural India
Lalitha, P. et al.”  Ocular Involvement Associated Cohort Study 2007 37 - Granulomatous and non-
With an Epidemic Outbreak of (analyzed); granulomatous anterior uveitis
Chikungunya Virus Infection 40 (control - Optic neuritis
group) - Retrobulbar neuritis
- Dendritic lesions
Andrade, GC. Arboviruses and the eye Literature review 2017 - - Photophobia
et al.! - Retrobulbar orbital pain
- Conjunctivitis
- Choroiditis
- Retinitis
- Neuroretinitis
- Optic disc neuritis
- Scleritis
- Keratitis
- Nerve palsy
- Nystagmus
- Myositis
- Anterior uveitis
- Vitrite
- Hyperemic disc
- Retinal bleeding
- Macular edema
Mahendradas, P. Ocular Manifestations Observational case 2008 9 - Nodular episcleritis - Acute
@it all.? Associated with Chikungunya series iridocyclitis
- Lateral iridocyclitis
- Bilateral iridocyclitis with
increased intraocular pressure
- Retinitis
Bechara, C A. Manifestaciones Oculares Literature review 2015 - - Photophobia
etal.? de Infeccién del Virus del - Retrobulbar orbital pain
Chikunguna: Revision de - Conjunctivitis
Literatura - lagophthalmos

- IV cranial nerve palsy

- Corneal edema

- Granulomatous uveitis or not

- Bilateral uveitis associated with
increased intraocular pressure

- Episcleritis

- Iridocyclitis
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...Continuation
Table 1. Eye changes reported in each study included in the review

Authors Study title

design

Methodological

Year of

publication  >ample

Eye changes related

Mahendradas, P.
et al’

Chikungunya and the eye:
a review

Martinez-
Pulgarin,
DF et al.!®

Ophthalmologic aspects of
chikungunya infection

Literature review

Literature review

2013 - Conjunctivitis

- Episcleritis

- Non-granulomatous anterior
uveitis

- Granulomatous anterior
uveitis

- Keratitis

- Retinitis with vitritis
Bilateral neurorhinitis

- Multifocal choroiditis

- Optic neuritis-retrobulbar
neuritis

- Exudative retinal detachment
- Panuveitis

2016 - Optic neuritis
- Retinitis

- Panuveitis

- Choroiditis

- Conjunctivitis
- Episcleritis

- Scleritis

- Keratitis

Source: Gomes, Ferreira, Santos, Alustau (2019).

Manifestations of CHIKV infection may invol-
ve the eye from the anterior up to the posterior seg-
ments. There are few publications on these manifes-
tations; the most common symptoms reported are
photophobia, retrobulbar orbital pain, and conjuncti-
vitis, which may simulate other viral infections com-
mon during the initial stage of the disease. The main
ocular manifestation is anterior uveitis that may be
granulomatous or non-granulomatous and is often
associated with pigmented brain precipitates and
ocular hypertension. CHIKV anterior uveitis can be
bilateral and resolves within weeks or months. The-
refore, corneal donation is contraindicated in case of
suspected chikungunya. Other symptoms commonly
observed are blurred vision, fluctuation, epiphora,
irritation, and diplopia, after a latent period from 1
month to 1 year (during the chronic phase)%*7910,

Regarding the manifestations in the anterior ocu-
lar segment, CHIKV infection may lead to lagophthal-
mos and abducens nerve palsy and pigmented keratic
precipitates with dendritic pattern on the endothe-
lial epithelium of the cornea associated with corneal
edema, thereby characterizing viral keratitis. Anterior
uveitis, either granulomatous or non-granulomatous,
is the most frequently reported complication and re-

presents one third cases in the study’, which inclu-
ded 37 cases of CHIKV-related ocular complications.
Other manifestations described in the anterior seg-
ment include scleritis, keratitis, cranial nerve palsy,
nystagmus, and myositis’3*°.

Other recurrent ocular manifestations described
in one of the studies’ include optic neuritis, retro-
bulbar neuritis, and dendritic lesions. However, the-
se manifestations can be derived from an immune
process by the production of antibodies, rather than
from a direct action of the viral infection. The same
study showed that, when treated properly, these di-
seases presented a good prognosis. Therefore, early
treatment and prevention of infection are measures
that reduce the occurrence of the above mentioned
complications and are required to avoid permanent
functional impairment of vision’.

Manifestations in the posterior ocular segment
are generally characterized by choroiditis, retinitis,
neuroretinitis, and optic disc neuritis. Chikungunya
retinitis may appear at the time of fever or only af-
ter several weeks or months of infection. The clini-
cal features include mild vitreitis, hyperemic disc,
retinal hemorrhages (due to the involvement of
posterior-pole vessels), cotton-wool spots, multifo-
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cal retinitis (observed mainly in the periphery of the
retina), retinal edema, and vascular impairment in
the posterior pole!>*?.

Early hypofluorescence with late hyperfluorescence
was observed in fluorescein angiography images of
patients with CHIKV, corresponding to areas with re-
tinitis or vascular escape, and areas without capillary
perfusion. Moreover, optical tomography may show
hyperreflective areas that correspond to retinitis and
hyporeflective areas that correspond to serous retinal
detachment. Visual recovery of retinitis occurs be-
tween 10 and 12 weeks, presenting good results, with
persistent pigment changes'>*.

Other findings in patients with chikungunya in-
clude bilateral external ophthalmoplegia, incongruent
homonymous hemianopsia, occlusion of the central
retinal artery, serous retinal detachment, multifocal
choroiditis, and abducens nerve palsy. Some studies
have reported that macular ischemia and optical disc
alterations are responsible for the poor results obser-
ved in a minority of patients. In some cases of pos-
terior uveitis, empirically treated with acyclovir (ine-
ffective against RNA viruses), systemic steroids, and
non-steroidal anti-inflammatory drugs in eye drops,
a favorable outcome was experienced in less than 2
months'®.

In view of this, a study in India with nine patients
infected with CHIKV revealed that in addition to fe-
ver, headache, nausea, vomiting, chills, joint pain,
and edema with varying intensity in the ankles, kne-
es, and elbows, the patients also presented ophthal-
mological alterations. One patient presented nodular
episcleritis, five had acute iridocyclitis, three had
unilateral iridocyclitis, two had bilateral iridocycli-
tis with increased intraocular pressure ranging from
27 to 42 mmHg, and three presented retinitis. Af-
ter treating their ophthalmic problems, the patients
had a complete resolution of inflammation with the
restoration of normal intraocular pressure. Thus,
long-term sequelae of retinitis are unknown.

Chikungunya retinitis is similar to that of other
infections; therefore, it is necessary to perform diffe-
rential diagnosis, particularly for herpetic retinitis
and cytomegalovirus retinitis, but these infections
are more common in immunodeficient individuals
and present more exuberant inflammation. However,
a history of fever, joint pain, and rash before the onset
of visual symptoms compatible with chikungunya is
useful in diagnosis, particularly in endemic regions.
Retinitis caused by the West Nile virus must also be
ruled out!?*.

Optic neuropathy represents approximately 10%
of the ocular involvement by CHIKV. The signs of
optic neuropathy appear on average 1 month after the
onset of the disease and patients complain of decrea-
sed visual acuity. Further, there may be a relationship
between the onset of systemic manifestations and the
onset of optic neuropathy?.

Chikungunya infection may also worsen the pre-
-existing cases of optic neuritis. According to studies,
CHIKV infection can cause an acute onset of visual
loss when associated with optic neuritis, and patients
may also present ocular papillitis, retrobulbar neuri-
tis, or neuroretinitis, but bilateral occurrence is rare.
The optic tract may be involved in a small number
of patients, with no evidence of optic chiasm invol-
vement. The involvement of CHIKV in these ocular
manifestations is not completely clarified. A small
number of patients show evidence of direct effects
of the infection, whereas most of them present a
delayed immune response. Moreover, some charac-
teristics indicate the possibility of an autoimmune
mechanism being associated with the pathogenesis
of the infection, such as less frequent occurrence of
bilateral involvement, delayed onset of the response,
and good response to corticosteroid therapy®®.

Another possible ophthalmological manifestation
of chikungunya is unilateral neuroretinitis, which
was reported in a series of cases between 2014 and
2016. In that study, three patients infected with the
virus underwent an ophthalmic evaluation, fundus
examination, macular optical coherence tomography,
and fluorescein angiography. All patients presented
unilateral edema of the optic nerve and macular exu-
dates in the affected eye. These findings are consis-
tent with the diagnosis of unilateral neuroretinitis.
The mechanism of unilateral or bilateral involve-
ment observed in some patients is unclear; however,
all patients in that study developed ocular manifesta-
tions several weeks after experiencing the acute pha-
se of chikungunya, which corroborates other studies
that demonstrated posterior segment manifestations
appear several weeks after the acute phase of the di-
sease. All patients had positive IgM, indicating that
they had recent contact with the virus®.

Thus, based on the scientific evidence addres-
sed, ocular changes resulting from CHIKV infection
are extremely relevant, in view of the high frequency
of patients presently affected. However, the patho-
genicity mechanisms of CHIKV in ocular manifes-
tations are not completely elucidated. It is possible
to establish relationships between this infection and
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ophthalmic problems that affect certain patients.
Some studies revealed that the virus can attenuate
pre-existing ophthalmic diseases and may be related
to the autoimmunity associated with CHIKV patho-
genesis between manifestations.

CHIKYV infection may affect the eye from the an-
terior to the posterior segments, with the following
main manifestations: retinitis, granulomatous or
non-granulomatous uveitis, photophobia, onset of
acute visual loss, conjunctivitis, episcleritis, optic neu-
ritis, oculomotor palsy, and retrobulbar orbital pain.

In face of the questions that still persist regarding
the mechanisms of action of CHIKV in individuals
and how the virus may be related to the reported
ocular manifestations, greater efforts are required to
conduct research that seeks to clarify these questions
resulting in treatment measures that benefit patients.
Furthermore, it is necessary to better educate the pu-
blic about prophylaxis that interfere in the vector’s
biological cycle, and ophthalmological monitoring by
qualified professionals is important.
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