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Purpose: To assess the presence of anti-SARS-CoV-2 IgA in the conjunctival secretions of 
confirmed COVID-19 patients by nasopharyngeal swabs and correlate its presence with the 
severity of the disease, patient’s age, sex and ocular symptoms.
Methods: This study included 44 positive COVID-19 patients confirmed with nasophar-
yngeal swabs during the period 17–28 February 2021 at Sohag Tropical Medicine Hospital. 
Tears and conjunctival secretions were examined for the presence of anti-SARS-CoV-2 IgA.
Results: While non-reactive results are strongly correlated to low titre and vice versa, 
severity showed significant correlation with neither IgA reactivity nor titre. Meanwhile, 
IgA reactivity did not show significant correlation with either age or sex. The reactivity 
and IgA titre are correlated with ocular symptoms.
Conclusion: The anti-SARS-CoV-2 IgA could be found in ocular secretions in SARS-CoV 
-2 patients. There is no correlation with age or sex or severity of the disease; however, they 
are correlated with ocular symptoms.
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Introduction
Since the emergence of SARS-CoV-2 in China in 2019 and the WHO considering it 
to be a global emergency,1 many studies have evaluated its effects on the eyes, that 
is, ocular symptoms and signs such as follicular conjunctivitis, subconjunctival 
hemorrhage, eye congestion or retinal manifestations.2–5

Many studies have evaluated SARS-CoV-2 shedding in conjunctival tears 
and secretions.6,7 The presence of viral RNA was confirmed by many studies 
suggesting its transmission through the eyes. This could explain 
deaths amongst ophthalmologists and support the importance of safety mea-
sures when dealing with symptomatic and asymptomatic patients. Many 
ophthalmologists all over the world have been infected, which supports the 
suggestion that the virus sheds through tears, although we could not deny that 
the infection could occur also through breath or other routes.8–10 The 
American Academy of Ophthalmology (AAO) suspended all ophthalmological 
interventions except in urgent situations in March 2020, and many ophthalmo-
logical societies introduced protective measures such as social distancing in 
clinics, decreasing the number of patients examined, providing personal pro-
tective equipment (PPE) such as masks, gloves, face shields and slit-lamp 
breath shields, and conducting frequent sterilization.11 The use of 3D display 
systems could be a solution in both anterior and posterior segment surgeries.
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Recently the pathogenesis of the virus was linked to 
Angiotensin Converting Enzyme 2 (ACE2) receptors, 
which could be found in many tissues including immune 
system cells. Many of these receptors were detected in 
conjunctival tissue, cornea, trabecular meshwork, limbal 
cells and many ocular tissues, and the spikes in the viral 
coat attached to these receptors causing the infection 
suggests their role in viral pathology and transmission. 
There are two suggested means of transmission: the flow 
of tears in nasolacrimal ducts to the respiratory system 
even in case of their obstruction and the tears flowing on 
the face reaching the nose and the blood flow from the 
eyes.12–15

IgA is the mucosal response immunoglobulin and is 
produced in mucosal surfaces such as conjunctiva. 
Evaluation of its presence in conjunctival secretions 
could confirm the presence of the SARS-CoV-2 virus and 
the possibility of its transmission through the eyes.16–18

IgA could be the first immunology response to the 
coronavirus as it attacks the surfaces of the respiratory, 
gastrointestinal or ocular systems. It is the rapid immune 
response, its duration is short and it is the first line of 
defense locally, so we can suggest that it has a role to play 
in preventing the worsening of COVID-19 outcomes 
because it attacks the virus and decreases its load.18

The aim of this study was to evaluate the presence of 
IgA in conjunctival tears and secretions and correlate its 
presence with the symptomatology of SARS-CoV-2 
in patients.

Patients and Methods
Forty-four COVID-19 patients confirmed by nasopharyn-
geal swab were enrolled in the study. They were recruited 
during the period 17–28 February 2021 from Sohag 
Tropical Medicine Hospital. All were subjected to an anti- 
SARS-CoV-2 IgA test of their tears and conjunctival 
secretions.

Ocular manifestations including conjunctival, corneal, 
or retinal issues were examined using a portable slit-lamp 
and indirect ophthalmoscopy.

Inclusion criteria were all COVID-19 patients con-
firmed by nasopharyngeal swab attending Sohag Tropical 
Medicine Hospital during the period 17–28 February 2021.

There were no exclusion criteria.

Ethical Consideration
Ethical guidelines were followed and comprehensive writ-
ten informed consent was taken from all patients involved 

in this study. Our study adhered to the tenets of the 
Declaration of Helsinki and the ethical board 
committees of our respective institutions (Sohag Faculty 
of Medicine, Assiut Faculty of medicine, Al-Shahid hos-
pital-Sohag) granted approval.

Method of Tear Collection
On provision of informed consent and under total aseptic 
conditions and the wearing of PPE, tears were collected in 
the following manner:

● One drop of Proparacaine 0.5% was installed and the 
eye was closed for two minutes.

● For 30–60 seconds tears were collected from the 
lower fornix of the eye using a 2.0 mm x 10.0 mm 
polyester fiber rod (Transorb Wick, Filtrona and 
Richmond, VA).

● The sample was put into a 1.5-mL Eppendorf tube.

SARS-CoV-2 IgA Antibody by 
Chemiluminescent Immunoassay (CLIA) 
Method
SARS-CoV-2 IgA antibody in tear samples was detected 
using an iFlash 3000 CLIA analyzer and YHLO-CLIA- 
2019-nCoV IgA kits CATALOG #: C86095A supplied by 
YHLO (Shenzhen Yhlo Biotech Co., Ltd., Shenzhen, 
China), according to the manufacturer’s instructions. In the 
first incubation, Anti-2019-nCoV-2 IgA in the sample, sam-
ple diluent and 2019-nCoV antigen-coated paramagnetic 
microparticles reacted to form a complex, followed by wash-
ing in which the unbound materials were washed away from 
the solid phase in a magnetic field. In the second incubation, 
Acridinium-labeled anti-human IgA conjugate was added to 
form a reaction complex followed by another wash.

The pre-trigger and trigger solutions were added to the 
reaction mixture. The resulting chemiluminescent reaction 
was measured as relative light units (RLUs). A direct 
relationship exists between the amount of anti-2019- 
nCoV-2 IgA in the sample and the RLUs detected by the 
iFlash optical system. Results were determined by com-
paring the RLU detected by the iFlash optical system with 
the cut-off calculated from 2019-nCoV IgA calibrators.

The antibody levels were expressed as AU/mL and a non- 
reactive value was considered to be < 8.0 AU/mL. A value 
range from ≥ 8 to < 12 AU/mL was considered intermediate, 
while a value of ≥ 12.0 AU/mL was considered reactive.

We collected the data and recorded them.
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Statistical Analysis
Statistical analysis was done using IBM SPSS version 25 
(IBM corporation, Chicago, USA, August 2017). Data was 
expressed as Mean±SD for quantitative data and numbers 
and percentages for qualitative data. Correlation was done 
by Spearman test; the strength of correlation was defined 
as negligible (r < 0.20), weak (0.21 < r <0.40), moderate 
(0.41 < r < 0.70) or strong (0.71 < r < 1).

Results
Using the Shapiro–Wilk test, the sample was normally 
distributed (p > 0.05). The mean age of patients was 
53.64±14.19 (mean±SD) and there were 26 males (26, 
59.1%) and 18 females (40.9%). Patient data is summar-
ized in Tables 1 and 2 and Figure 1.

The correlation between the severity and presence of 
ocular symptoms and IgA titre is summarized in Table 3 
and the correlations between IgA reactivity and both age 
and sex are summarized in Table 4. While non-reactive 
results are strongly correlated to low titre and vice versa, 
severity did not show a significant correlation with either 
IgA reactivity or titre. Moreover, the presence of ocular 
symptoms is strongly correlated with reactive results of 
IgA and moderately correlated with high IgA titre. 
Meanwhile, the presence of ocular symptoms did not 
show a significant correlation with the severity of general 

symptoms. On the other hand, IgA reactivity did not show 
a significant correlation with either age or sex.

Discussion
It is known that SARS-CoV-2 infection causes activation 
of innate and adaptive immunity, and activated B cells and 
T cells produce specific SARS-CoV-2 antibodies including 
IgM, IgG, and IgA. IgA could be detected in thbody 
secretions, including tears.

Many studies found that IgA could be found in the tears 
of COVID-19 patients.18 The use of different medications on 
positive COVID-19 patients could have ocular manifesta-
tions rather than anti-glaucoma medication or tear substi-
tutes. These drugs have an effect on virus activity, either 
increasing or decreasing it, and so ocular medications and 
their effect on viral expression should be further studied, 
drug by drug, to identify their potential effects.19 In the 
current study, IgA could be detected in 15 of the 44 tested 
patients (34.1%). The presence of IgA in the tears 
suggests the potential shedding of the virus through tears 
and infectivity through tears and conjunctival secretions.20

The integrity of the tear film is important for healthy 
corneas. The tear film is activated during blinking and eye 
movements. Tears flow through the nasolacrimal ducts and 
when there is a problem in the lacrimal pathway tears 

Table 1 Participant Data

Symptoms Frequency %

Dyspnea 11 25

Fever, Cough 7 15.9

GIT 3 6.8

Stability Stable 11 25
Ventilator 12 27.3

Ocular Symptoms Yes 13 29.5
No 31 70.5

Table 2 Results of IgA Detection and the Detection Titre

Severity Reactive 
n (%)

Intermediate 
n (%)

Non-Reactive 
n (%)

Total 
n (%)

Titre 
Mean±SD

Mild 8(36.4) 1 (4.5) 13 (59.1) 22 (50) 13.85±21.40

Moderate 4 (40) 0 (0) 6 (60) 10 (22.7) 10.43±11.63
Severe 3 (25) 1 (8.3) 8 (66.7) 12 (27.3) 9.89±13.69

Total 15 (34.1) 2 (4.5) 27 (61.4) 44 (100)
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Figure 1 Severity and IgA reactivity in the study group.
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flowing on the face could carry the virus with IgA to the 
mucous membranes of the respiratory system.21

A non-significant correlation was found between sever-
ity of symptoms and IgA titre, which suggests that even 
mild cases could shed the virus and be a source of 
infection.22 IgA could be secreted regardless of the pre-
sence of ocular symptoms.

This study showed that ocular symptoms are strongly 
correlated with reactive results of IgA and moderately corre-
lated with high IgA titre. Meanwhile, the presence of ocular 
symptoms did not show significant correlation with the sever-
ity of general symptoms. This differs from other studies that 
show no correlation.20 This can be explained by the idea that 
ocular symptoms could occur as an immune response and 
become more evident when there is a greater immune response 
in the form of virus/IgA interaction. Confirmation of this 
explanation requires further investigation. On the other hand, 
IgA reactivity did not show a significant correlation with either 
age or sex, a finding demonstrated in many previous studies.

Conjunctival tissue is an optimal site for virus replication 
and so the conjunctival route of infection should be con-
firmed as leading to the infection and even death of 
ophthalmologists.6

Limitations and Recommendations
The limitations of this study were its small sample size and 
the small number of previous studies regarding the pre-
sence of IgA in tears. We recommend conducting further 
studies with a larger number of participants.
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