DOI: 10.1002/jmv.25938

LETTER TO THE EDITOR

JOURNAL OF

MEDICAL viRoLoGY WILEY

Conjunctivitis and COVID-19: A meta-analysis

To the Editor,

The coronavirus disease 2019 (COVID-19) pandemic started as
an outbreak in Wuhan and spread from there to the rest of the
world. The lungs are the site primarily affected by COVID-19 and
the severe form of the disease is characterized by severe
pneumonia, acute respiratory distress syndrome (ARDS), and
hypercoagulation.®

Until now, the exact transmission route of COVID-19 remains
unclear. The respiratory tract probably is not the only transmis-
sion route for this viral infection; some authors hypothesized that
COVID-19 droplets, or infected hands, can also contaminate the
conjunctiva, that could represent the initial site of a spread in-
fection.”? The conjunctivitis, also called “Pink eye,” is a frequent
disease and its etiology could be bacterial or viral. This has been
previously described as associated to coronavirus infection in
humans and animals.®

Recent studies showed that conjunctivitis could be a mani-
festation of COVID-19.* Because the eye could be considered as
a direct potential portal of entry for the virus,” it is of interest to
analyze the association between conjunctivitis and the severity
of COVID-19; scarce and conflicting data have been reported. In
particular, only three studies in Chinese population described
this topic,® with different results. Xia et al” did not find an in-
creased incidence of conjunctivitis in severe COVID-19; they
performed a prospective study in 30 COVID-19 patients to assess
the presence of the virus in the tears.” Conversely, Guan et al,®
who retrospectively analyzed clinical characteristics of 1099
COVID-19 patients, and Wu et al,® who retrospectively in-
vestigated the ocular characteristics of 38 COVID-19 patients,
reported an increased incidence of conjunctivitis in patients with
severe disease.

Thus, to better explore this issue, this meta-analysis aims to
evaluate the incidence of conjunctivitis in patients affected by severe
and nonsevere COVID-19.

Methods are reported in Supporting Information Material.

We included studies in patients with COVID-19 that assessed
the severe (as severe pneumonia, mortality, ARDS, use of mechanical
ventilation or intensive care unit recovery) and nonsevere forms of
the disease and reported the incidence of conjunctivitis.

Three studies,®”®

including 1167 patients, assessed the clinical
course of patients with COVID-19 and presence or absence of con-
junctivitis. Clinical characteristics of the studies are reported in
Supporting Information Material. The age of the patients enrolled
ranged from a median of 47 to 68 years old and the male sex was

prevalent in all the studies.

The presence of COVID-19 at conjunctival polymerase chain
reaction (PCR) was analyzed only by Xia and Wu; only in 4% (3/68) of
the cases, PCR revealed the positivity of COVID-19 (Supporting
Information Material).

The overall rate of conjunctivitis was 1.1%; it was 3% and
0.7% in severe and nonsevere COVID-19 patients, respectively.
The meta-analysis showed that patients with severe COVID-19
infection had, at admission to the hospital, increased incidence of
conjunctivitis (odds ratio: 3.4; 95% confidence interval:1.1-10.2;
P=.030) (Figure 1). No heterogeneity between trials was
observed (/2=0); the publication bias was not statistically
significant (Egger's test; P =.336).

This meta-analysis provides evidence that conjunctivitis could be
associated with a more severe form of COVID-19.

Previous studies reported about eye infection and con-
junctivitis in animals and humans infected by coronavirus.’
However, the role of conjunctiva in COVID-19 still remains
unclear.”1°

The results of this study could have important clinical im-
plications. First, medical doctors have to recognize conjunctivitis
as a possible sign of COVID-19 associated to a severe form of
disease. Second, considering that eye could be a COVID-19 route,
we want to underscore the necessity to use protective equipment
for healthcare personnel and for all the people that enter in
contact with a suspected or diagnosed COVID patient. To confirm
the importance of eye protection, a previous study in patients
infected by SARS-COV-1 showed that unprotected eye contact
was associated with transmission of the disease to healthcare
workers.*!

This study has the following limitations. First, even if this meta-
analysis included 1167 COVID-19 patients, more studies with a
major number of patients are needed to have solid results. Second,
conjunctival swab to test the local involvement of COVID-19 was not
reported in all the studies; however, a previous study showed that
conjunctival swab test results positive for COVID-19 only in about
5% of the patients.® Third, the population included in this meta-
analysis is composed only of Chinese patients who might have dif-
ferent clinical features from those of the patients of other countries.
Future studies in other populations will be necessary to confirm the
results of this meta-analysis.

In conclusion, the results of this meta-analysis show that
conjunctivitis may represent a sign of COVID-19 infection
associated to a more severe form of disease and suggest the use
of protective equipment for all people potentially exposed to

infected subjects.
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Model Study name Statistics for each study Events / Total Odds ratio and 95% CI
Odds Lower Upper not Relative
ratio  limit limit Z-Value p-Value severe severe weight
xia 0.719 0.027 19.342 -0.196 0.844 0/9 1/21 l 11.22
guan 4335 1.152 16.312 2.170 0.030 4/171 5/910 —.—— 69.27
wu 3.385 0.279 41.087 0957 0.338 2/15 1/23 . 19.51
Fixed 3.377 1.121 10.172 2.163 0.031 6/195 7/954 ‘
Random 3.377 1.121 10.172 2.163  0.031 6/195 7/954 ‘
0.01 0.1 1 10 100

Favours Non Severe
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FIGURE 1 Meta-analysis of conjunctivitis in patients with severe vs nonsevere coronavirus disease 2019
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SUPPORTING INFORMATION
Additional supporting information may be found online in the
Supporting Information section.
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