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ABSTRACT 

The coronavirus disease COVID-19 affects primarily the respiratory system in humans, but it also affects 

many other organs, including the eyes. The ocular surface is considered as a SarsCoV-2 gateway; it also 

plays an important role in its spread through the conjunctival secretions. Conjunctival secretion swabs of 

50 people were examined by real-time PCR methodology. All of them were hospitalized due to medium 

and moderately severe COVID-19 in Lozenetz Hospital Sofia during the period of October-November 

2021. The results showed that the severity of clinical findings in the anterior eye segment and subjective 

complaints did not correspond to the presence of Sars-Cov-2 in conjunctival samples. Nevertheless, eye 

care specialists need to take notice while working in their ophthalmic practices in order to reduce the risk 

of virus transmission and diminish SarsCoV-2 infection among visiting patients and health care 

professionals. An effective program and specific precautions need to be exploited in order to effectively 

prevent disease spread. 
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INTRODUCTION 

The coronavirus disease – COVID-19 is caused 

by a virus named Sars-Cov-2 as it can cause 

severe acute respiratory distress syndrome 

(SARS). Due to its evident contagiousness and 

mass spread, the World Health Organization 

declared a global pandemic in February 2020 

when millions fell ill and died as a result of 

respiratory involvement and other multi-organ 

system disorders. 
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Involvement of the conjunctiva is one of the most 

recurrent and commonly reported ophthalmic 

manifestations of COVID-19, incl. congestion 

and hyperemia, chemosis, epiphora, which 

usually occur in more than 1/3 of patients. (1). In 

some more infrequent and rare cases, other 

sensitive to viral infection structures of the visual 

analyzer are also affected - retina, uvea, optic 

nerve. (2) (3). Ocular symptoms in COVID-19 

have not yet been sufficiently studied and well 

systematized.  Aggarwal K et al. (4) published in 

2020 an analysis of several electronic databases 

and the most common eye complaints were pain 

31% and discharge - 19% and as objective finding 

- hyperemia 10% and conjunctivitis - 8%. 
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PURPOSE 

The aim of the present study is to investigate 

ophthalmological findings in patients with 

coronavirus disease treated in hospital and to 

evince the presence of Sars-Cov-2 in conjunctival 

specimens. We intend to investigate possible links 

between positive ocular PCR samples, patients’ 

complaints and objective ophthalmological 

findings in order to develop safe work 

recommendations for eye care specialists. 

 

MATERIALS AND METODS 

Conjunctival swabs of 50 people with confirmed 

SarsCov2 in the nasopharynx were examined in 

Lozenetz Hospital by RT-PCR. They were 

hospitalized due to medium and moderately 

severe Covid- 19 during the period of October-

November 2021. At the same time as the nasal 

one, a sample from the lower conjunctival fornix 

was also obtained by the same doctor. The eye 

sample was taken with a short-bristled brush and 

not with Schirmer test strip filter paper because of 

greater reliability scientific recommendations (5). 

Both were examined simultaneously in the 

Microbiology and Virology Laboratory in 

Lozenetz Hospital by qualified specialists 

according to the standard protocols and following 

the virus distinctions (6). 
 

Mathematical and statistical methods were also 

used to process the obtained data. This permits 

liable evaluation and comparison of the results 

with other scientific data sources and enables the 

development of further guidelines for low-risk 

behavior to ophthalmology field working 

personnel. 
 

RESULTS AND DISCUSSION 

Our work at Lozenetz Hospital established that 

conjunctival PCR samples for Sars-Cov-2 were 

positive in six out of fifty tested, which amounts 

to 12%. This correlates with results from the 

literature, where positive samples report mainly 

between 7.5% and 24% (5)(7)(8), according to 

other analyses even 3.5% (4). 98% of our patients, 

e.g., almost all of them have ophthalmological 

findings and complaints, which means that they 

most likely required a specialist consultation. 

 

Table 1. Eye samples of patients tested by RT-PCR 

Conjunctival PCR Tests 

  Number of Patients Percent ratio 

Negative Conjunctival PCR Swap 44 88 % 

Positive Conjunctival PCR Swap 6 12 % 

Total 50 100 % 

 

It is not known how many asymptomatic carriers 

of Sars-Cov-2 subsequently develop the disease 

(9, 10), and not all patients with symptoms of 

conjunctivitis who come for ophthalmic 

consultation are necessarily Sars-Cov-2 

infectious carriers. Due to SarsCov2 being a 

respiratory virus, protective measures are 

frequently neglected in patients with no such 

complaints. This is especially true for eye clinics 

routines where the work of specialists is usually 

in close contact with the face of patients (11). A 

possible ocular route of infection with Sars-Cov-

2 was reported in January 2020. (12) It is believed 

that the doctor who firstly raised an alarm for the 

highly contagious nature of Sars-Cov-2 was, 

actually, an ophthalmologist at the hospital in 

Wuhan, China. Dr. Li Wenliang likely became ill 

himself while following up with asymptomatic 

ophthalmic patients and subsequently died of 

coronavirus pneumonia. (13). 
 

The ocular tropism of Sars-Cov-2 and its local 

manifestations warrant gained attention and 

further investigation. (9, 10).  As of today, the 

exact ophthalmic mechanism of infection is yet to 

be clarified. It is likely that the virus binds to the 

receptors located on the ocular surface and the 

lipophilic tear film. (15) 
 

Ya-Pinget al., summarize and process 

ophthalmological publications related to COVID-

19 and give recommendations on the occupational 

risk of eye specialists due to possible ocular 

transmission of the virus even in patients without 

specific local symptoms (16). Although the 

presence of Sars-Cov-2 on the ocular surface is 

relatively low, the medical staff should strictly 
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follow a set of strict safety measures and personal 

protective equipment, including helmets, shields 

and goggles. (17) 
 

Table 2. Ophthalmological Findings Frequency according to PCR Eye Tests 
Ophthalmological Findings Frequency according to PCR Eye Tests 

 

  PCR Eye Tests Total 

Negative Positive 

Hyperemia 
 

Number of Patients 43 6 
 

 
  

 
 

Number of Patients 
  

 

%  98% 100%  
 

Number of Patients    

Percentage of All 86% 12% 98% 

Discharge  Number of Patients 29 3 
 

   
 

 
Number of Patients 

 
  

% 58% 50%  
 

Number of Patients 19 1  

Percentage of All 38% 2% 40% 

Chemosis 
 

Number of Patients 28 1  

 
 

  
 

Number of Patients 
  

 

%  64% 2%  
 

Number of Patients 
   

Percentage of All 56% 2% 58% 

Subjective 
Complains 
 

 Number of Patients 43 6 
 

    

 
Number of Patients 

   

% 98% 100% 
 

 
Number of Patients 

   

Percentage of All 86% 12% 98% 
 

Number of Patients 44 6 50 

Percentage of All 88,0% 12,0% 100,0% 

 

Practically all people tested at Lozenetz Hospital 

- both with Sars-Cov-2 positive and negative 

conjunctival samples also have subjective eye 

complaints. They are identified to varying degrees 

in 98% of patients. The same applies to hyperemia 

of the conjunctiva, which is found in patients with 

a minor percentage difference. Chemosis is 

present in 2% of the positive and 64% of the 

negative patients, while conjunctival discharge is 

approximately equal - respectively in 50% of the 

positive and 58% of the negative examined. 
 

According to a meta-analysis published in 2021 

by Naiiri et all, (18) the symptoms frequency is 

about 11%. Other registered complaints are 

foreign body sensation in 16%, itching and 
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tearing - 13%, pain 10%, discharge - 9%, and as 

an objective finding - hyperemia and 

conjunctivitis - 89%. 
 

Our study at Lozenetz Hospital shows similar 

results. 12% of the positive patients have 

subjective eye symptoms, and they are mostly 

mild - in 10%. Negative patients have eye 

complaints in 88% of cases, and they are also 

mainly classified as mild - in 36%. 

Objective findings in the examined patients are 

marked as absent, and if there is one – based on 

its severity, it is divided into 4 groups - mild, 

medium, moderate and severe. Patients with a 

positive eye PCR, who have mild 

ophthalmological symptoms make up 10% of all 

examined, those with moderate symptoms – about 

2%. In these groups, negative patients were 36% 

and 26%, respectively. 

 

          Table 3. Ophthalmic Manifestation Extent Distribution according to PCR Eye Tests 
Ophthalmic Manifestation Extent Distribution according to PCR Eye Tests 

  PCR Eye Tests Total 

Negative Positive 

No Findings 
 

Number of Patients 1 0 
 

 
  

  
Number of Patients 

  
 

%  2% 0%   
Number of Patients    

Percentage of 2% 12% 2% 

Mild  Number of Patients 18 5 
 

   
  

Number of Patients 
 

  

% 40% 83%   
Number of Patients 

  
 

Percentage of 36% 10% 46% 

Moderate  Number of Patients 11 0 
 

   
  

Number of Patients 
 

  

% 25% 0%   
Number of Patients 

 
0  

Percentage of 22% 0% 22% 

Intermediate 
 

Number of Patients 13 1  

 
 

   
Number of Patients 

  
 

%  30% 17%   
Number of Patients 

   

Percentage of 26% 2% 28% 

Severe 
 

Number of Patients 1 0  

 
 

   
Number of Patients 

  
 

%  2% 0%  
 

Number of Patients 
   

Percentage of 2% 0% 2% 

Total Number of Patients 44 6 50 

Percentage of 88% 12% 100% 
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We examined eye samples from COVID 19 

patients by rt PCR method for the viral presence 

in conjunctival fluid in Lozenetz Hospital, Sofia. 

Data was being collected and analyzed regarding 

the objective finding in the anterior eye segment 

and subjective complaints of patients. In 12% of 

the proven carriers, the virus was also found in 

conjunctival samples. The comparison with the 

exported data from the  international sources 

showed a correlation in most of the represented 

indicators – the positive percentage of 

conjunctival samples, frequency of 

ophthalmological findings and subjective 

complaints. 
 

Lacrimal secretion and ocular surface may be an 

underestimated source of Sars-Cov-2. 

Conjunctival involvement may be the only or 

early symptom of COVID-19. Increased attention 

to specific occupational risks in ophthalmic 

practice is essential. Its management can be 

carried out by applying safer and non-invasive 

methods of examination such as disposable 

consumables, prescription of correction using a 

phoropter, etc. Medical staff safety requires 

indispensably personal protective equipment, 

meticulous disinfection with appropriate 

preparations of utensils, devices and surfaces, 

ventilation and preliminary triage of patients. 
 

CONCLUSIONS 
1. Examination of conjunctival samples by means 

of real-time PCR is a science-based method for 

isolating Sars-Cov-2 from the ocular surface and 

shows virus shedding in the tear film of COVI-19 

patients. 

2. Not all patients with COVID-19 and proven 

virus-carriers in the nasopharynx have a positive 

PCR conjunctival sample, only in 12% of those 

examined. 

3. Sars-Cov-2 detection in conjunctival samples 

by real-time PCR has a much lower reliability as 

a primary proof method compared to the 

nasopharyngeal test approach. 

4. Tears and ocular surface contact should be 

further investigated and considered as a potential 

COVID-19 spread route not only in proven cases, 

but also in patients with minor ocular symptoms. 

5. The clinical finding severity in the anterior eye 

segment and subjective complaints do not 

correspond to the presence of Sars-Cov-2 in 

conjunctival samples tested by real time PCR. 

6. It is important to develop a risk prevention 

program to diminish infection and lower spread 

COVID-19 among eye care specialists. 
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