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Introduction

Since December 2019 the world started a new common 
misery which is believed to be epidemiologically related to a 
certain types of Chinese seafood and also wet animal mainly 
in food market in Wuhan, Hubei Province, China [1,2]. Severe 
acute respiratory syndrome coronavirus-2 (SARS-CoV2) causes 
a highly contagious disease which is suspected to be a pandemic 
[3]. On February 2020, outbreak of Coronavirus is considered 
with large number of morbidity and mortality starting in 
China and spread to Europe and America and rapidly all over 
the world the name New Covid19 was given as it discovered 
in december2019 Novel (New) to differentiate it from ordinary 
acute respiratory syndrome. Coronavirus (COVID-19, named 
by WHO and declared COVID-19 a Public Health Emergency of 
International Concern (PHEIC) and thus a pandemic [4].

Ophthalmologists are especially involved and have a 
great role in this pandemic. Being in close contact to their 
patients during examination make them at high risk of 
getting the infection. In addition to the newly identifi ed ocular 

manifestations which should be well known to help diagnosing 
as COVID manifestation and save the patient's life.

In this article epidemiological, microbiological knowledge 
with understanding pathogenesis and being familiar with 
clinical picture is our goal, high lighting the newly identifi ed 
ocular symptoms and signs. Moreover in this pandemic, 
protective measures are taken to  limit spread to decrease both 
morbidity and mortality, maintain the emergency work which 
need urgent interventions, and protect ophthalmologists and 
other Health Care Workers (HCW) in ophthalmology fi eld are 
also discussed to help them in their facing of this catastrophe.

Microbiology

According to genetic clustering, there are four types 
identifi ed of coronaviruses: alpha, beta-, gamma- and delta. 
The alpha and beta types are the two responsible for diseases 
in human, as the common respiratory viruses. The SARS-CoV2 
and SARS-CoV1 both belong to beta-CoV subtype [5]. The 
characteristic crown appearance of coronaviruses shown by 
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electron micrographs on transmission is the cause for which 
they so named [3].

COVID-19 is a single, positive-stranded RNA virus with 
an envelope composed of lipid bilayer [6]. The virus attacks 
and fuses with the targeted membrane of the host cell. Then it 
releases RNA into the cytoplasm of the host and translates the 
proteins of the virus reassembling into new viruses, which exit 
the cell [7]. 

Pathogenesis

COVID-19 patients have respiratory symptoms with higher 
plasma level of pro-infl ammatory cytokines. Patients’ sputum 
show positive real-time Polymerase Chain Reaction (PCR) that 
confi rm infection by COVID-19 [8]. The laboratory studies 
showed leucopenia with leukocyte counts of 2.91 × 10^9 cells/L 
of which 70.0% were neutrophils. Blood C-reactive protein 
values above the normal range of 16.16 mg/L. High erythrocyte 
sedimentation rate and D-dimer also found [8]. The main 
pathogenesis of COVID-19 infection as a respiratory system 
targeting virus is severe pneumonia, RNAaemia, with evidence 
of ground-glass opacities with acute cardiac insult [9]. Marked 
high blood levels of cytokines and chemokines COVID-19 
patients, included IL1-, IL1RA, IL7, IL8, IL9, IL10, basic FGF2, 
GCSF, GMCSF, IFN, IP10, MCP1, MIP1, MIP1, PDGFB, TNF, 
and VEGFA. Severely affected cases with severe respiratory 
destress who admitted to the ICU showed high levels of pro-
infl ammatory cytokines including IL2, IL7, IL10, GCSF, IP10, 
MCP1, MIP1, and TNF [9].

Transmission

Disease occurs via exposure to heavy droplets that are 
sneezed or coughed by infected symptomatic patients or 
even asymptomatic carriers that present in area of 1 to 2 m. 
Inhalation of theses heavy droplets or touching contaminated 
surfaces and then touch your mouth, nose, or eye can help 
transmitting the infection [10]. The virus can survive on 
surfaces for days and can fortunately be easily destroyed by 
using disinfectants as hydrogen peroxide or ethanol alcohol 
70% [11]. We should always clearly keep in mind and do not 
forget that asymptomatic carriers are potential unknown source 
of COVID-19 infection in addition to convalescent patient who 
discovered to have prolonged shedding of COVID-19. Yet, to 
detecte COVID-19 qRT-PCR in those patients remains to be 
proved by means of viral culture [10].

Clinical picture

Not all patients are feverish at presentation, but only 43.8% 
of patients. 87.9% develop fever following hospitalization. 
Only 15.7% of cases develop severe pneumonia. 23.9% show no 
radiologic abnormality on presentation. Diarrhea was reported 
but it is uncommon. The median incubation period of the virus 
is 3.0 to 5.2 days [12]. The median hospitalization is 10 days 
and recovery could be started 2–3 weeks after the symptoms’ 
onset [13].

Ophthalmic manifestations

Ocular manifestations, including conjunctival hyperemia, 

chemosis, epiphora, and increased secretions, may be found 
in mild cases up to sever pneumonia cases. Studies claimed 
that severe forms of ocular manifestations (e.g. retinitis, 
anterior uveitis and optic neuritis) are reported in animal 
models and not in human beings [14,15]. The above-mentioned 
ocular manifestations were reported in patients days before 
appearance of general manifestations and even can be 
unilaterally presented [16].

It became well known that Covid-19 infection is accused for 
causing vascular, venous, and arterial thrombotic complications 
especially in those patients who have hypercoagulable status. 
Those patients should be listed among those of high risky 
patients like elderly, diabetics, immunocompromised patients 
[17]. Acute ophthalmic artery must be suspected in patients 
with hypercoagulable states, especially those who complain 
sudden, painless, and severe visual loss. The optimum 
regimen of treatment and the signifi cance of D-Dimer for 
anticoagulation monitoring in Covid-19 remain unclear. Using 
direct oral anticoagulants or low-molecular-weight-heparin 
must be considered appropriate at discharge for patients with 
thromboembolism [18].

Chloroquine (CQ) and hydroxychloroquine (HCQ) are 
well known antiviral agents effective against severe acute 
respiratory syndrome (SARS) virus infection [19]. Treating 
coronavirus 2019 infection protocols, including both of those 
agents [20]. Course of CQ, 500 mg twice daily, for 10 days, 
or 400 mg of HCQ 4 times daily. These high doses used for 
treatment of (COVID-19) have raised concerns about retinal 
affection. Ophthalmologists should be informed with the taken 
dose, weight of the patient, and duration of use as the primary 
determinants of risk of retinopathy [21].

OCT macula was done to twelve COVID-19 infected patients 
in a recent study to detect any effect of OCVID-19 on the retina. 
All patients showed asymptomatic hyper-refl ective lesions at 
the level of ganglion cell and inner plexiform layers affecting 
the papillo-macular bundle in both eyes. OCT-angiography and 
ganglion cells complex analysis did not show any abnormality. 
Four patients in that study presented subtle cotton wool spots 
and micro-hemorrhages along the retinal arcade, observed on 
fundus examination, color fundus photography, and red-free 
imaging. Visual acuity and pupillary refl exes were normal in all 
eyes. No symptoms or signs of intraocular infl ammation were 
founds in the patients included in that study [22].

Up till now, there is no evidence suggests that asymptomatic 
contact lens wearers should stop wearing them to avoid the 
risk of developing COVID-19. Those wearing spectacles are 
not protected against SARS-CoV-2. No evidence that that any 
one form of contact lens material is more likely to increase 
or reduce the risk of future COVID-19 infection. However, 
information about this novel coronavirus is still evolving and 
ophthalmologists must remain attentive to newly emerging 
fi ndings [23].

To control the pandemic, complete our duties toward our 
patients, and protect HCW. Ophthalmologists duties include, 
outpatient clinics, operative theaters, investigative procedures, 
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and outpatients' procedures such as (Argon LASER for PRP, 
ALT) and (YAG LASER capsulotomy, peripheral iridotomy).

A. Outpatients clinic, outpatient procedures and investi-
gative procedures

1- We should decrease the crowd in the clinics widening 
of spaces between patients, take all protective tools 
as follow Limitation of outpatient clinic to urgent 
symptoms like visual loss, Sudden ocular pain or severe 
symptoms as lacrimation, redness, photopsia and 
swellings

2- Prevention of relatives to enter the clinic room when 
patient is independent of assistant or only one relative 
if needed.

3- All cold cases should delay as regular check on glasses 
regular annular examination of diabetic retinopathy, 
regular check of intraocular pressure etc.

4- Widening the time lag between the follow up visits for 
post- surgery patients as they are the most important 
among those seeking medical advice. 

5- Patients with previous dates for surgeries should be 
contacted and informed about postponing non-urgent 
ones due to this emerging situation. 

6- Reduction of patients attending the clinic and increasing 
the duration of service.

History taking concerning fever in the patient or relatives 
to avoid contact if possible, a thermal scanner in the clinic to 
detect those with fever [24].

Protective face mask specially N95 should be used for every 
HCW and face shield in dealing with suspected or confi rmed 
cases.

Regular use of ethanol alcohol 70%, or water and soup for 
hand disinfection must be done after each patient.

Surgical gloves should be used specially when touch the 
patient eye or eversion of lids and should be changed between 
every patient.

Replace the instruments need close contact with patients 
like direct ophthalmoscope by another keeping distance like 
Volk90.

Telemedicine by video visits or timed telephone calls. It can 
help greatly in fi ltering acute problems needing urgent visits, 
medication reconciliation to improve adherence, reassurance, 
follow-up of chronic conditions, re-assessment of care plans, 
re-scheduling the upcoming appointments or procedures, and 
for advertising telehealth service to patients. Rapid construction 
of a live ophthalmology telemedicine program is mandatory to 
save lives through social distancing [25].

Investigative procedures should be concerned only by the 
urgent cases (B-Scan for traumas, fl uorescein angiography, 
OCT and OCT angiography for those of central retinal 

artery occlusion, retinal vein occlusion, advanced diabetic 
retinopathy, retinal tears and other urgent cases who cannot 
withstand delaying).

Lastly for diffi cult cases video conference or zoom program 
can be done between doctors to increase experience of young 
ophthalmologists and manage diffi cult cases which need 
consultation

B. For surgical procedures

Most of instruction above mentioned in outpatient clinic 
also respected in surgical centers and the following special 
items should be respected

1- Restriction of surgery to urgent cases only and this 
is controlled by specialist judge and can be guided by 
American academy guide of surgical intervention in 
Corvid 19 [26].

2- All elective surgeries centers like LISIK, cosmetic 
contact lens should be closed temporarily.

3- Patients should be separated by times to decrease 
contact and sterilization should be strict between cases 
specially sites of contact as shin rest and hand holders.

4- All para medical and workers should wear surgical mask 
in proper manner and face shield with cases of high 
risk.

5- Relatives should be decreased to only one with the 
patient in surgical centers.

6- List time should be prolonged and doctors should be 
given separate times to decrease contact.

7- All surgical maneuvers even simple like intravitreal 
injection or minor surgeries which need approximation 
the patient should wear face mask in proper manner 
covering mouth and nose.

8- Admission of patients in hospital should be restricted 
and decrease time stay of patients after surgical 
maneuvers.

9- 9-workers and nurses should be attended online 
training and webinars about sterilization and improving 
their skills to decrease chance of spread of infection.

10- Young surgeons should increase their skills by online 
education and listening to well experienced surgeons 
in webinars not in direct communication in operative 
rooms.

11- video conference and zoom program to discuss 
diffi cult surgical cases and decision making to young 
ophthalmologists.

Conclusion

Covid19 is a life-threatening infectious disease, 
ophthalmologist and their assistants by their work situations 
are at high risk
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Strong instruction should seriously be followed by 
ophthalmologists, nurses and workers in outpatient clinics 
and surgical centers to avoid infection, distance separation and 
avoiding unneeded exposure should respected.

Lastly all health care should be available for any 
ophthalmologist or working in this fi eld like regular 
nasopharyngeal fl abs, isolation hospital or even intensive care 
units when needed as they are in fi rst line facing this dangerous 
disease.
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