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ABSTRACT
Background: The coronavirus disease 2019 (COVID-19) pandemic created new challenges for private 
eye care practices. Safety issues were encountered by both the healthcare workers and patients. This short 
communication addresses the changes made in our private eye care practice during the pandemic and the  
valuable lessons learned for the future.
Methods: We describe the challenges faced at our tertiary private eye care practice in India with respect to 
treating patients and preventing the transmission of COVID-19, considering the economic hardship within 
this area. We discuss the emerging economic, medical, legal, educational, and psychological issues and their 
solutions, which eye care hospitals could follow in the future to ensure safety without compromising quality 
of care.
Results: Eye hospitals required efficient operation with reduced fixed expenses. Clinical practices were 
followed in the hospital as per the recommendations of the country’s apex ophthalmic body. Proper triage 
and prescreening of patients at the entrance, digitalization, teleophthalmology, staggered appointments, 
and role-appropriate personal protective equipment were important preventive measures. The operating 
room protocols were modified to ensure the safety of the operating staff. Special consent was obtained from 
patients to safeguard against legal repercussions arising from the pandemic. The training of residents and 
fellows led to new avenues, including the use of digital tools. Hospitals attempted to provide counseling and 
psychological support to their doctors and staff during these trying times.
Conclusions: The COVID-19 pandemic will not be the last pandemic to occur in an ever-changing world. 
This event provided us with many new insights into the economic, clinical, legal, and psychological challenges 
of the COVID-19 pandemic and with ways to overcome these challenges and emerge intact. Clinical and 
surgical training suffered during the pandemic; however, the impact was only temporary. Clinical research 
gained respect because of the efforts undertaken during the pandemic. The pandemic was exceptionally 
harsh on many private eye care practices, and we hope to provide useful and comprehensive solutions on 
how to successfully navigate a similar situation if encountered in the future. 
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INRODUCTION
The field of ophthalmology was a rapidly growing specialty until the emergence of coronavirus disease 2019 
(COVID-19), which is caused by severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) [1]. During 
this time, many individual ophthalmic practices were closed, and survival was difficult for larger ones. To stem 
the spread of disease and avoid overwhelming the healthcare infrastructure, the Indian government imposed 
home confinement on March 24, 2020, which was gradually lifted beginning on June 1, 2020 [1].

Home confinement significantly reduced the patient volume within hospitals. According to a recent 
online survey of ophthalmologists in India, only 27.5% of respondents were seeing patients during the 
home confinement, and cases were limited to ocular emergencies such as trauma, retinal detachment, and 
endophthalmitis [2]. Home confinement, however, was not a permanent solution to the problem. The home 
confinement was imposed when India became one of the four most affected countries in the world and the 
number of infected cases reached a half million [3]. 

In the absence of government economic bailouts, most private eye care practices, regardless of scale, had a 
difficult task of recovering their losses incurred during the months after the onset of the COVID-19 pandemic. 
This led to various temporary and permanent changes in the functioning of private ophthalmic practices [4]. 
Ophthalmic practices were more significantly affected than other surgical specialties owing to the close contact 
that ophthalmologists have with their patients [4]. 

Research has suggested that conjunctivitis is a rare manifestation of COVID-19 [5, 6]. SARS-CoV-2 can be 
isolated from the tears of infected patients with [7, 8] or without [9-11] conjunctivitis. Approximately 80% of 
persons testing SARS-CoV-2-positive are asymptomatic, as per the Indian Council of Medical research (ICMR) 
[12]. Dr. Li Wenliang, an ophthalmologist, died of COVID-19 in Wuhan on February 7, 2020, after contracting 
it from an asymptomatic patient with glaucoma [13]. Table 1 lists the ocular manifestations associated with 
COVID-19 [14-21].

The main challenge for private eye care practices was to balance the protective measures required to restart 
practice with the additional financial, legal, and psychological burden of these measures during the pandemic 
[22]. This article outlines the measures that private eye care practices can sustainably follow, using our own 
experience during the COVID-19 pandemic in a private tertiary eye care center in Bengaluru, India, practicing 
within the purview of constantly evolving national guidelines. 

METHODS
In this short communication, we share our experiences regarding the challenges in treating patients while 
maintaining additional safety measures to prevent transmission of COVID-19 in a private tertiary eye care 
center in Bengaluru, India. We debate details of the emerging economic, medical, legal, educational, and 
psychological issues and their solutions, which eye care hospitals could follow in the future to ensure safety 
without compromising quality of care. The hospital ethics committee approved this study. The Narayana 
Nethralaya Ethics Committee, with approval number EC reference NO C/2020/09/09 (virtual), approved the 
study. All tenets of the Helsinki Declaration were observed.

RESULTS
During the COVID-19 pandemic, our hospital was required to function efficiently with reduced fixed expenses. 
The hospital adhered to the recommendations of the All India Ophthalmological Society during the pandemic. 

Table 1. Ocular manifestations associated with coronavirus disease 2019 [14-21]

Author (Year) Ocular manifestations

Sanjay et al. (2023) [14] Viral keratouveitis.

Mahendradas et al. (2022) [15] Bilateral post fever retinitis with retinal vascular occlusions.

Sanjay et al. (2021) [16] Bilateral panuveitis, papillitis, and central retinal artery occlusion.

Sanjay et al. (2021) [17] Reactivation of a quiescent unilateral anterior uveitis.

Sanjay et al. (2021) [18] Central serous chorioretinopathy.

Ling et al. (2020) [19] Ocular surface symptoms.

La Distia Nora et al. (2020) [20] Conjunctivitis.

Aggarwal et al. (2020) [21] Ocular pain, redness, discharge, and follicular conjunctivitis.
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Critical preventive measures included proper triage and pre-screening of patients at the entrance, digitalization, 
tele-ophthalmology, staggered appointments, and role-appropriate personal protective equipment (PPE). 
Operating room protocols were altered to ensure safety of the surgical staff. Obtaining special consent from 
patients was imperative to safeguard against legal risks pertaining to COVID-19. Training of residents and 
fellows continued despite the decreased patient volume. The hospital provided counseling and psychological 
support for the doctors and staff under the challenging circumstances. Clinical research gained respect because 
of the efforts undertaken during the pandemic. The pandemic was exceptionally harsh on many private eye 
care practices, and we hope to provide useful and comprehensive solutions on how to successfully navigate a 
similar situation if encountered in the future. We discuss the emerging economic, medical, legal, educational, 
and psychological issues in our private eye care practice during the pandemic and the valuable lessons learned 
for the future. 

DISCUSSION
Economic measures
Elective procedures, such as cataract and refractive surgery—the primary revenue generators in ophthalmology—
were postponed during the home confinement [2]. An industry survey conducted in the United States revealed 
that ophthalmology lost 81% of its patient volume in March–April 2020, more than any other specialty, with 
reductions in cataract surgeries of 97% and in glaucoma procedures of 88% [23]. Although private ophthalmic 
practices sought to resume elective outpatient (OPD) and operation theater (OT) practices after the restrictions 
were relaxed, many ophthalmologists were unsure of the prevailing guidelines for resuming elective surgeries, 
given the extreme fluidity of the situation [2]. 

Patients avoided visiting the hospital out of fear of exposure to the virus, and they preferred to postpone 
elective surgeries because of limited time and money [24, 25]. The performance of expensive procedures such 
as refractive surgery, premium intraocular lens surgery, and cosmetic procedures such as botulinum toxin 
injections plummeted during the following economic recession [26, 27]. The cost of PPE and intensified 
sanitation measures further increased the fixed hospital expenses [28]. Hence, the hospital required cost-
efficient operation with an ethical increase in revenues.

Measures to reduce expenditures
Rental payments were postponed by many ophthalmic practitioners, citing the clause of “force majeure”. Other 
payments for bills and maintenance of ophthalmic instruments were similarly postponed in communication with 
the vendors [29]. Private ophthalmic practices had to consider a temporary release of unused space to the property 
owners, thereby eliminating a non-performing asset [29]. Purchases of new equipment were also delayed.

At our center, air conditioning costs were reduced by keeping doors open in general seating areas for 
ventilation and sanitation reasons, and by operating at reduced capacity, except at OT and diagnostic facilities.

Individual practitioners collaborated with larger centers such as ours to pool their resources, reduce 
individual costs, and increase collective revenues to stay afloat [29].

The employees—both doctors and paramedical staff—as well as the employers were requested to shoulder 
graded pay cuts for a few months until revenues returned to pre-pandemic levels [29]. These deductions ranged 
from 30% to 50% for low earners, 50% to 70% for medium earners, and as much as 80% to 100% for high earners 
and management. Yearly increments and bonuses were deferred or canceled [29].

We discovered ways to stagger staffing, justify pay cuts, conserve the scarce PPE, and multi-task with our 
available staff to work more efficiently. 

Measures to supplement income
Doctor consultation fees and certain procedural charges were increased to compensate for the increased cost of 
PPE incurred by the hospital, while pricing of some elective procedures was reduced to promote access to cash-
poor clients [29] and to protect low socioeconomic groups.

The hospital aggressively pursued reimbursements from third party administrators and government panels 
such as the Central Government Health Service and Ex-Servicemen Contributory Health Service, which 
reimburse hospitals after procedures (sometimes after a few months) [29].

The medical staff were asked to work extra hours, including weekends and public holidays, to increase 
patient access, and appointments were staggered to avoid overcrowding. Vulnerable staff were redeployed into 
areas not involving direct patient care, such as medical records and research.

Tele-consultation was used to maintain contact with patients and to generate some revenue [30].
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Clinical measures
Expert ophthalmic committees formulated extensive guidelines in consensus with those issued by the Ministry 
of Health and Family Welfare of India, regarding safety protocols for emergency and elective OPD and OT 
during the COVID-19 period [31]. Below are summaries of the protocols followed at our tertiary eye hospital.

Out Patient Department (OPD) measures
Appointments: Patients were requested to make appointments before visiting to ensure spacing of visits, limit 
the number of appointments per hour, and reduce waiting time for patients. For the initial few months, the 
number of in-person appointments was reduced, and patients were actively encouraged to seek tele-consultation 
for follow-up or minor eye problems [32].

COVID-19 screening and triage: All patients and hospital staff underwent mandatory COVID-19 symptom 
pre-screening and triage at the hospital entrance. Anosmia with or without dysgeusia was found in nearly 50% 
of infected patients; this was easily identified using substances such as coffee beans and garlic and served as an 
effective addition to screening [33]. Set protocols were devised for managing conjunctivitis cases [34]. These 
could be followed in charitable OPDs as well.

Digitalization: The hospital encouraged digital payments from the patients to reduce cash-related fomite 
transmission. Electronic medical records helped to minimize paper transactions. Lab reports and prescriptions 
were sent online to the patient and the pharmacy, respectively. During the pandemic, the government of India 
advised the public to use the Aarogya SetuTM mobile application [35] to monitor clustering of cases, aid contact 
tracing, and surveil quarantines, and our patients were asked to follow this advisory [36]. Protocols were issued 
for handling SARS-CoV-2-positive patients and for sharing contact information with the government for future 
tracing if cases emerged [37, 38].

Waiting and OPD areas: Aerosol-generating procedures such as non-contact tonometry [39] were avoided. 
An “open-door” policy reduced unnecessary touching of doorknobs and handles and improved ventilation [37]. 
Non-emergency cross-referrals were either avoided, arranged through scheduled appointments, or conducted 
telephonically with the sub-specialist. The laser indirect ophthalmoscope was preferred over the contact laser 
delivery system for retinal laser photocoagulation [28].

Tele-ophthalmology: This available but sorely underutilized tool was approved by the government of 
India in the wake of the COVID-19 pandemic [40]. Before then, it was primarily used in underserved areas 
through trained ophthalmic technicians for screening and referral of diabetic retinopathy [41], glaucoma, and 
retinopathy of prematurity. Patient satisfaction was high (88–99.8%), and reliability of diagnosis was comparable 
to that of slit-lamp examination [42]. Recent advances in smartphone-based tele-ophthalmology have extended 
these services into the mainstream [30]. Services include online applications for visual acuity assessment; online 
refraction tools; video-based examination of adnexal and surface diseases, ocular motility, pupils, red reflex, and 
corneal light reflex (performed by the patient as directed by the doctor); forwarding online/scanned examination 
reports for a second opinion; and refilling prescriptions for chronic eye diseases [43]. Many private ophthalmic 
practices built or borrowed a customized application in which patients could book online appointments and 
conduct video consultation. We utilized a similar customized smartphone-based application for our patients 
[30]. It was successfully used during the home confinement and will continue to be used to advise patients of 
hospital visits, procedures, and surgery; to follow patients with chronic stable eye diseases such as glaucoma and 
uveitis; and to encourage patients who are reluctant to visit the hospital, are unable to travel due to restrictions, 
are quarantined or isolated, or have no time to visit the hospital [30]. These services were provided free of cost to 
the patients during the home confinement and could be appropriately billed within their scope and limitations 
as per the prevailing government guidelines [40].

Extensive cleaning of equipment and spaces: All India Ophthalmological Society protocols were used 
in cleaning the commonly used surfaces and equipment during the COVID-19 pandemic [28, 37, 44]. The 
manufacturer’s guidelines were followed to effectively clean the equipment without damaging it. Ultraviolet 
(UV) light has disinfectant action against respiratory viruses, and various UV disinfection chambers, such as 
CoronaOvenTM (Log 9 Materials, Bengaluru, India), were indigenously developed to disinfect and re-use N95 
masks, eye goggles, and shields, and to bridge the gap in PPE availability [45]. This method was actively used at 
our tertiary eye care center.

Operation theater (OT) measures
Elective surgeries for patients with suspected or confirmed COVID-19 were postponed until after recovery. For 
emergency surgeries, patients were referred to a government-designated COVID-19 facility with an intensive care unit.
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All surgeries were preferably outpatient, limiting hospital exposure. 
The aim was rapid and safe surgery, following all universal precautions [31, 44, 45]. Surgeries during off-

hours or with an incomplete team were avoided. 
Between consecutive cases, a time gap of 20 min was maintained in which the OT table, equipment, and 

carts were cleaned, and the surgeon rescrubbed and changed gowns. For high-volume surgeries, such as cataract 
surgery, two separate OTs were used alternately.

Surgeries mandating general anesthesia were avoided unless necessary. In general anesthesia cases, the 
operating team (except the anesthetist and assistant) entered the OT 20 min after intubation and waited outside 
the OT during extubation [46].

The hospital provided fresh 3-ply surgical masks for all patients undergoing major or minor procedures. A 
povidone-iodine gargle (1:30 dilution in water) for 15 s has high in-vitro virucidal efficacy against respiratory 
viruses such as SARS-CoV-2 and Middle East respiratory syndrome coronavirus [47]. Patients were asked to 
perform povidone-iodine gargles before coming to the hospital to reduce their oropharyngeal viral load for 
4–6 h. The virucidal efficacy of povidone-iodine in adenoviral conjunctivitis has been established [48]. Hence, 
instillation of povidone-iodine 5% into the conjunctival sac for 3–5 min prior to ocular surgery can reduce viral 
transmission from the ocular surface [49].

COVID-19 testing
According to the latest ICMR guidelines, pre-surgical COVID-19 testing with reverse-transcriptase polymerase 
chain reaction (RT-PCR) is not mandatory for elective or emergent ocular surgeries unless the patient shows 
symptoms of COVID-19 [50]. Because many patients with COVID-19 are asymptomatic and the sensitivity of 
RT-PCR for SARS-CoV-2 from nasopharyngeal swabs ranges between 60% and 70% [51], all of our patients 
were operated with full precautions, assuming they were potentially infected [51]. Mortality and pulmonary 
complications are more common in patients who undergo surgery with perioperative SARS-CoV-2 infection [52]. 
Knowledge of the patient’s COVID-19 status prompts stricter measures to prevent transmission. Asymptomatic 
patients were tested at the operating surgeon’s discretion, particularly in those with systemic co-morbidities 
such as diabetes, hypertension, or cardiovascular, pulmonary, or renal diseases [53]; immunocompromised 
patients; and those undergoing general anesthesia procedures, aerosol-generating procedures, or oculoplastic 
procedures involving the nasopharynx (e.g., dacryocystorhinostomy) [46]. In our practice, nasopharyngeal and 
oropharyngeal sample collection for COVID-19 RT-PCR testing was provided at the hospital in collaboration 
with a laboratory recognized by the National Accreditation Board for Testing and Calibration Laboratories for 
RT-PCR testing [54], providing safe and convenient RT-PCR testing for the patients undergoing emergency 
or elective surgery.

Eye banking guidelines
Unlike elective surgeries, the need for urgent tectonic or therapeutic corneal/scleral transplants persisted 
during the pandemic [55]. Eye banking activities continued through the conventional hospital cornea retrieval 
program, but excluding donors who were SARS-CoV-2-positive or had conjunctivitis, symptoms of COVID-19, 
computed tomographic evidence of SARS-CoV-2 lung infection, or history of travel to affected areas [56]. Home 
collection and collection from high-transmission zones were avoided. Our recovery technicians and doctors 
used PPE (including N95 masks, caps, face shields/visors, gloves, and gowns) while recovering the donor 
tissue [56]. The Eye Bank Association of India recommendations suggested that a nasal swab from the donor 
could be collected and immediately sent for RT-PCR COVID-19 testing at the laboratory [56]. Corneo-scleral 
rim excision was preferred over whole eyeball enucleation. Tissue was preserved in intermediate preservative 
medium, and if not utilized, was transferred to glycerol on the last day of preservation and kept in a deep freezer 
for future tectonic use until conditions improved. Tissue was quarantined for 48 h in the eye bank prior to 
its use for transplantation [56]. In cases of delayed or non-availability of corneal/scleral tissue, the threshold 
for tectonic/therapeutic corneal transplantation became much higher, and surgeons attempted to salvage the 
globe through measures such as cyanoacrylate gluing, multilayered amniotic membrane grafting, Tenon’s patch 
grafting, and conjunctival flaps, even for large corneal melts [57].

Protection of staff
Staggered staffing: The doctors (general and sub-specialist) and staff attended work according to a roster, 
subject to evolving guidelines [29]. In our practice, this ensured social distancing and reduced the logistic burden 
of traveling without fully operational public transport. It also allowed extension of the workable timing of the 
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hospital (including weekends), staggering of patient appointments, and optimal PPE utilization. If the hospital 
needed to quarantine any of its staff and their contacts, a backup team would be available to allow the hospital 
to function. Staff that traveled from afar or those without personal vehicles were aided with transportation or 
lodging. Those staff who traveled from other states were required to self-quarantine before rejoining work, as per 
the individual state government policies [58].

Minimizing staff interaction: In our practice, staggered mealtimes, distant seating (1 m apart) [59], minimal 
talking during meals (when masks were not worn) [60], facial recognition biometry for attendance [61], and 
replacing inter- and intra-departmental meetings with video conferencing [62] were measures taken to reduce 
clustering of staff.

PPE: Role-appropriate PPE was important to ensure staff safety while minimizing waste of this precious 
resource [29, 31]. The PPE requirements for the ophthalmic OPD and OT doctors and paramedical staff at our 
tertiary eye care hospital were based on the prevailing guidelines during the pandemic [31, 46].

Chemoprophylaxis: The ICMR recommended hydroxychloroquine for health care workers caring for 
COVID-19 patients and asymptomatic contacts of confirmed cases [63]. Although clear evidence in favor 
of this age-old antimalarial drug remains lacking, hydroxychloroquine was used as post-exposure prophylaxis 
for ophthalmologists who unknowingly came into contact with a suspected/confirmed COVID-19 patient or 
who operated on a SARS-CoV-2-positive patient [64]. The decision to use chemoprophylaxis was left to the 
individual’s discretion. Any contraindications to hydroxychloroquine use, such as pre-existing arrhythmias, 
allergy, and glucose-6-phosphate dehydrogenase deficiency, were excluded before administering the drug [65].

Personal precautions: In our practice, the staff were advised to avoid bringing any personal items to the 
hospital, to cover well with clothing and wear closed shoes, to avoid sharing food and cutlery, and to clean 
their phones and keys with alcohol swabs. They were advised to shower and change all clothing as soon as they 
reached home. 

Protection of the patients
The patients’ feelings of safety were important in outpatient consultation and operative procedures during 
the COVID-19 pandemic. In addition to the aforementioned preventive protocols, we attempted to minimize 
the durations of patients’ hospital stays. Follow-up visits were preferably conducted using tele-medicine, and 
surgeries were performed on an outpatient basis [29]. We instructed patients on the instillation of dilating eye 
drops at home, and this was applied to follow-up cases unless contraindicated. COVID-19 testing before elective 
surgery gave the patients more confidence that in addition to extensive OT precautions, their fellow patients 
were also free of disease [51].

Legal measures
Hospitals were responsible for ensuring data security on tele-consultation to protect patient confidentiality 
[30]. A verbal and digitally signed consent and a precisely correct prescription were crucial [30]. The patients 
were given a disclaimer regarding the limitations of tele-ophthalmology and were advised to visit the hospital in 
case of non-resolution or worsening of the eye condition. Prescribing scheduled drugs online was not advisable 
in such scenarios [40].

Hospitals were advised to obtain a special COVID-19 consent form signed by the patients upon visiting 
the hospital or undergoing elective surgery during the pandemic [31]. This was done to avert any legal 
inconveniences or a “blame game” if a patient became infected. The risk of SARS-CoV-2 infection was clearly 
explained to the patient before elective surgery. The information allowed the patient to choose the timing of 
surgery with infection risk in mind. 

Educational measures
Classroom lectures were replaced with online meetings to continue didactic training for residents and 
fellows [66, 67]. Webinars and virtual meetings with external faculty were useful for continuing education of 
ophthalmologists and trainees. The lost opportunities for up-skilling surgical performance owing to cancellation 
or deferment of OT activities could be partially compensated using virtual simulation platforms [66-68].

Hands-on instruction, in both the clinics and the OT, is an essential component of ophthalmic training 
[66]. Unfortunately, the active surgical training of residents and fellows was adversely impacted in many tertiary 
eye centers because of reduced surgical volume and exposure time [66]. Temporary suspension of outreach 
activities, such as ophthalmic camps, further limited training opportunities [24].
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In similar times, training on surgical simulators and in wet labs (for cataract training, vitrectomy, and 
keratoplasty) has been used to help trainees build their surgical skills [66, 67]. Some institutes have also asked to 
extend the duration of training to compensate for the “lost” months [66].

Psychological measures
The practicing ophthalmologists in India reported financial and psychological concerns during the pandemic 
[69]. These were exceedingly stressful times for ophthalmologists, trainees, and staff. Nearly one third of 
responding ophthalmologists in an online survey reported some form of depression during this time, more 
so among the young and non-practicing [70]. Many ophthalmologists feared infecting their vulnerable family 
members and preferred to separate from them, further weakening their emotional support systems [70]. 
Through regular online meetings, our hospital management took steps to reassure employees about their safety, 
job security, and freedom from social stigma in case of infection [29]. The inclusion of doctors and staff in 
policy-making decisions was important in addressing the practical issues they faced [1].

On a positive note, the pandemic gave many doctors newfound time to pursue their hobbies, exercise, 
meditate, and spend time with their families. Many utilized this time to upgrade their skills through reading 
or online courses. A dramatic rise in COVID-19-related publications highlighted the importance of medical 
research and scientific reporting [71-73].

Our key message is that private eye care practices initiated novel measures to reopen their practices 
during the COVID-19 era. In this article, we have shared the experiences of a private Indian tertiary eye 
center in overcoming the challenges posed by the COVID-19 pandemic, in accordance with the extensive 
and constantly evolving guidelines formulated by the All India Ophthalmological Society and government 
policies. The hospital followed enhanced safety measures, enforced social distancing within the hospital, and 
balanced the financial burden of these additional measures with the marginalized revenues. The strength 
of this study is that we explored the different impacts of COVID-19 on the patients, health care staff, and 
institutions. However, our understanding of the long-term needs of the patients, in terms of socioeconomic 
concerns, is limited. The impact of the pandemic on other aspects of health care, such as financial resources, 
attrition of staff, and the mergers of smaller practices, are also subjects of concern. Further research could 
investigate the effectiveness of our proposed solutions in other health care facilities to yield more practical 
solutions for subsequent pandemics.

CONCLUSIONS
COVID-19 is certainly not the last pandemic to occur. The pandemic provided new insights into the economic, 
clinical, legal, educational, and psychological challenges posed and on ways to overcome these challenges and 
emerge intact. Some of these economic and clinical reforms have been continued even after the pandemic has 
passed. Because of measures taken to minimize the adverse effects on the mental health of the staff, they have 
emerged more resilient and teamwork oriented. Clinical and surgical training did suffer during the pandemic; 
however, this effect was minimized and transient rather than permanent. Clinical research has gained respect as 
a result of the efforts during the pandemic. The pandemic was exceedingly harsh on many private ophthalmic 
practices, and we, through our experience, hope to provide useful and practical solutions to successfully navigate 
any similar situations in the future. 

ETHICAL DECLARATIONS
Ethical approval: This study was approved by the hospital ethics committee. The study was approved by the 
Narayana Nethralaya Ethics Committee, with approval number EC reference NO C/2020/09/09 (virtual). All 
tenets of the Helsinki Declaration were observed. 
Conflict of interests: None.

FUNDING
None.

ACKNOWLEDGMENTS
None.



COVID-19 and private eye care practices

Med Hypothesis Discov Innov Optom. 2024; 5(1)32

REFERENCE
1. Sanjay S, Garg A, Shetty R, Shetty N, Shetty BK. Impact of COVID-19 on a tertiary eye hospital. Indian J Ophthalmol. 2020;68(7):1485-

1486. doi: 10.4103/ijo.IJO_921_20 pmid: 32587209
2. Nair AG, Gandhi RA, Natarajan S. Effect of COVID-19 related lockdown on ophthalmic practice and patient care in India: Results of a 

survey. Indian J Ophthalmol. 2020;68(5):725-730. doi: 10.4103/ijo.IJO_797_20 pmid: 32317434
3. World Health Organization (WHO) (2020). ‘Coronavirus disease 2019 (COVID-19) Situation Report-159 (27 June 2020)’. Geneva, 

Switzerland: World Health. Available at: https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200627-
covid-19-sitrep-159.pdf?sfvrsn = 93e027f6_2 (Accessed: February 10, 2024)

4. Sanjay S, Leo SW, Au Eong KG, Adriono GA, Fong KC, Anand K, et al. Global Ophthalmology Practice Patterns during COVID-19 
Pandemic and Lockdown. Ophthalmic Epidemiol. 2022;29(3):233-244. doi: 10.1080/09286586.2021.1934037 pmid: 34167454

5. Cheema M, Aghazadeh H, Nazarali S, Ting A, Hodges J, McFarlane A, et al. Keratoconjunctivitis as the initial medical presentation of 
the novel coronavirus disease 2019 (COVID-19). Can J Ophthalmol. 2020;55(4):e125-e129. doi: 10.1016/j.jcjo.2020.03.003 pmid: 
32284146

6. Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, et al; China Medical Treatment Expert Group for Covid-19. Clinical Characteristics 
of Coronavirus Disease 2019 in China. N Engl J Med. 2020;382(18):1708-1720. doi: 10.1056/NEJMoa2002032 pmid: 32109013

7. Wu P, Duan F, Luo C, Liu Q, Qu X, Liang L, et al. Characteristics of Ocular Findings of Patients With Coronavirus Disease 2019 
(COVID-19) in Hubei Province, China. JAMA Ophthalmol. 2020;138(5):575-578. doi: 10.1001/jamaophthalmol.2020.1291 pmid: 
32232433

8. Chen L, Deng C, Chen X, Zhang X, Chen B, Yu H, et al. Ocular manifestations and clinical characteristics of 535 cases of COVID-19 in 
Wuhan, China: a cross-sectional study. Acta Ophthalmol. 2020;98(8):e951-e959. doi: 10.1111/aos.14472 pmid: 32421258

9. Kumar K, Prakash AA, Gangasagara SB, Rathod SBL, Ravi K, Rangaiah A, et al. Presence of viral RNA of SARS-CoV-2 in conjunctival swab 
specimens of COVID-19 patients. Indian J Ophthalmol. 2020;68(6):1015-1017. doi: 10.4103/ijo.IJO_1287_20 pmid: 32461418

10. Zhou Y, Duan C, Zeng Y, Tong Y, Nie Y, Yang Y, et al. Ocular Findings and Proportion with Conjunctival SARS-COV-2 in COVID-19 
Patients. Ophthalmology. 2020;127(7):982-983. doi: 10.1016/j.ophtha.2020.04.028 pmid: 32359840

11. Xie HT, Jiang SY, Xu KK, Liu X, Xu B, Wang L, et al. SARS-CoV-2 in the ocular surface of COVID-19 patients. Eye Vis (Lond). 
2020;7:23. doi: 10.1186/s40662-020-00189-0 pmid: 32355863

12. Thacker T, Bureau ET (2020). ‘No symptoms in 80% of COVID cases raise concerns’. The Economic Times. Available at: https://
economictimes.indiatimes.com/industry/healthcare/biotech/healthcare/no-symptoms-in-80-of-covid-cases-raise-concerns/
articleshow/75260387.cms?from = mdr (Accessed: February 10, 2024)

13. Perlis RH. Exercising Heart and Head in Managing Coronavirus Disease 2019 in Wuhan. JAMA Netw Open. 2020;3(3):e204006. doi: 
10.1001/jamanetworkopen.2020.4006 pmid: 32202641

14. Sanjay S, Kundu G, Deshpande V, Sethu S, Agrawal R, Ghosh A, et al. Coronavirus disease 19 (COVID-19) and viral keratouveitis - 
unraveling the mystery. Indian J Ophthalmol. 2023;71(8):3103-3108. doi: 10.4103/IJO.IJO_593_23 pmid: 37530289

15. Mahendradas P, Hande P, Patil A, Kawali A, Sanjay S, Ahmed SA, et al. Bilateral Post Fever Retinitis With Retinal Vascular Occlusions 
Following Severe Acute Respiratory Syndrome Corona Virus (SARS-CoV2) Infection. Ocul Immunol Inflamm. 2022;30(7-8):1715-
1720. doi: 10.1080/09273948.2021.1936564 pmid: 34228600

16. Sanjay S, Srinivasan P, Jayadev C, Mahendradas P, Gupta A, Kawali A, et al. Post COVID-19 Ophthalmic Manifestations in an Asian 
Indian Male. Ocul Immunol Inflamm. 2021;29(4):656-661. doi: 10.1080/09273948.2020.1870147 pmid: 33733987

17. Sanjay S, Mutalik D, Gowda S, Mahendradas P, Kawali A, Shetty R. “Post Coronavirus Disease (COVID-19) Reactivation of a Quiescent 
Unilateral Anterior Uveitis”. SN Compr Clin Med. 2021;3(9):1843-1847. doi: 10.1007/s42399-021-00985-2 pmid: 34124585

18. Sanjay S, Gowda PB, Rao B, Mutalik D, Mahendradas P, Kawali A, et al. “Old wine in a new bottle” - post COVID-19 infection, central 
serous chorioretinopathy and the steroids. J Ophthalmic Inflamm Infect. 2021;11(1):14. doi: 10.1186/s12348-021-00244-4 pmid: 
33987731

19. Ling XC, Kang EY, Lin JY, Chen HC, Lai CC, Ma DH, et al. Ocular manifestation, comorbidities, and detection of severe acute 
respiratory syndrome-coronavirus 2 from conjunctiva in coronavirus disease 2019: A systematic review and meta-analysis. Taiwan J 
Ophthalmol. 2020;10(3):153-166. doi: 10.4103/tjo.tjo_53_20 pmid: 33110745

20. La Distia Nora R, Putera I, Khalisha DF, Septiana I, Ridwan AS, Sitompul R. Are eyes the windows to COVID-19? Systematic review and 
meta-analysis. BMJ Open Ophthalmol. 2020;5(1):e000563. doi: 10.1136/bmjophth-2020-000563 pmid: 34192152

21. Aggarwal K, Agarwal A, Jaiswal N, Dahiya N, Ahuja A, Mahajan S, et al. Ocular surface manifestations of coronavirus disease 2019 
(COVID-19): A systematic review and meta-analysis. PLoS One. 2020;15(11):e0241661. doi: 10.1371/journal.pone.0241661 pmid: 
33151999

22. Lim LW, Yip LW, Tay HW, Ang XL, Lee LK, Chin CF, et al. Sustainable practice of ophthalmology during COVID-19: challenges and 
solutions. Graefes Arch Clin Exp Ophthalmol. 2020;258(7):1427-1436. doi: 10.1007/s00417-020-04682-z pmid: 32314034

23. Strata Decision Technology (2020). ‘COVID-19 Analysis: Ophthalmology Lost More Patient Volume Than Any Other Specialty’. 
EyewireNews. 5.11.2020. Available at: https://eyewire.news/articles/analysis-55-percent-fewer-americans-sought-hospital-care-in-
march-april-due-to-covid-19/?c4src = article:infinite-scroll (Accessed: February 10, 2024)

24. Vedachalam R, Yamini K, Venkatesh R, Kalpana N, Shivkumar C, Shekhar M, et al. Reasons for delay in cataract surgery in patients 
with advanced cataracts during the COVID-19 pandemic. Indian J Ophthalmol. 2022;70(6):2153-2157. doi: 10.4103/ijo.IJO_544_22 
pmid: 35648002

25. Low R, Lee JM, Lai SS, Rousselot A, Agarwal M, Agrawal R. Eye Care During the COVID-19 Pandemic: A Report on Patients’ Perceptions 
and Experiences, an Asian Perspective. Ophthalmol Ther. 2022;11(1):403-419. doi: 10.1007/s40123-021-00444-0 pmid: 34936062

26. Arnautovic A, Hamidian Jahromi A, Konofaos P. The Financial Impacts of the COVID-19 Crisis on the Practices of Cosmetic/Aesthetic 
Plastic Surgeons. Aesthetic Plast Surg. 2020;44(6):2330-2334. doi: 10.1007/s00266-020-01896-8 pmid: 32910209 

27. Bickford M, Rocha K. Impact of the COVID-19 Pandemic on Refractive Surgery. Curr Ophthalmol Rep. 2021;9(4):127-132. doi: 
10.1007/s40135-021-00280-2 pmid: 34721950

28. Gupta V, Rajendran A, Narayanan R, Chawla S, Kumar A, Palanivelu MS, et al. Evolving consensus on managing vitreo-retina and 

https://doi.org/10.4103/ijo.IJO_921_20
https://pubmed.ncbi.nlm.nih.gov/32587209
https://doi.org/10.4103/ijo.IJO_797_20
https://pubmed.ncbi.nlm.nih.gov/32317434
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200627-covid-19-sitrep-159.pdf?sfvrsn = 93e027f6_2
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200627-covid-19-sitrep-159.pdf?sfvrsn = 93e027f6_2
https://doi.org/10.1080/09286586.2021.1934037
https://pubmed.ncbi.nlm.nih.gov/34167454
https://doi.org/10.1016/j.jcjo.2020.03.003
https://pubmed.ncbi.nlm.nih.gov/32284146
https://pubmed.ncbi.nlm.nih.gov/32284146
https://doi.org/10.1056/NEJMoa2002032
https://pubmed.ncbi.nlm.nih.gov/32109013
https://doi.org/10.1001/jamaophthalmol.2020.1291
https://pubmed.ncbi.nlm.nih.gov/32232433
https://pubmed.ncbi.nlm.nih.gov/32232433
https://doi.org/10.1111/aos.14472
https://pubmed.ncbi.nlm.nih.gov/32421258
https://doi.org/10.4103/ijo.IJO_1287_20
https://pubmed.ncbi.nlm.nih.gov/32461418
https://doi.org/10.1016/j.ophtha.2020.04.028
https://pubmed.ncbi.nlm.nih.gov/32359840
https://doi.org/10.1186/s40662-020-00189-0
https://pubmed.ncbi.nlm.nih.gov/32355863
https://economictimes.indiatimes.com/industry/healthcare/biotech/healthcare/no-symptoms-in-80-of-covid-cases-raise-concerns/articleshow/75260387.cms?from = mdr
https://economictimes.indiatimes.com/industry/healthcare/biotech/healthcare/no-symptoms-in-80-of-covid-cases-raise-concerns/articleshow/75260387.cms?from = mdr
https://economictimes.indiatimes.com/industry/healthcare/biotech/healthcare/no-symptoms-in-80-of-covid-cases-raise-concerns/articleshow/75260387.cms?from = mdr
https://doi.org/10.1001/jamanetworkopen.2020.4006
https://doi.org/10.1001/jamanetworkopen.2020.4006
https://pubmed.ncbi.nlm.nih.gov/32202641
https://doi.org/10.4103/IJO.IJO_593_23
https://pubmed.ncbi.nlm.nih.gov/37530289
https://doi.org/10.1080/09273948.2021.1936564
https://pubmed.ncbi.nlm.nih.gov/34228600
https://doi.org/10.1080/09273948.2020.1870147
https://pubmed.ncbi.nlm.nih.gov/33733987
https://doi.org/10.1007/s42399-021-00985-2
https://pubmed.ncbi.nlm.nih.gov/34124585
https://doi.org/10.1186/s12348-021-00244-4
https://pubmed.ncbi.nlm.nih.gov/33987731
https://pubmed.ncbi.nlm.nih.gov/33987731
https://doi.org/10.4103/tjo.tjo_53_20
https://pubmed.ncbi.nlm.nih.gov/33110745
https://doi.org/10.1136/bmjophth-2020-000563
https://pubmed.ncbi.nlm.nih.gov/34192152
https://doi.org/10.1371/journal.pone.0241661
https://pubmed.ncbi.nlm.nih.gov/33151999
https://pubmed.ncbi.nlm.nih.gov/33151999
https://doi.org/10.1007/s00417-020-04682-z
https://pubmed.ncbi.nlm.nih.gov/32314034
https://eyewire.news/articles/analysis-55-percent-fewer-americans-sought-hospital-care-in-march-april-due-to-covid-19/?c4src = article:infinite-scroll
https://eyewire.news/articles/analysis-55-percent-fewer-americans-sought-hospital-care-in-march-april-due-to-covid-19/?c4src = article:infinite-scroll
https://doi.org/10.4103/ijo.IJO_544_22
https://pubmed.ncbi.nlm.nih.gov/35648002
https://doi.org/10.1007/s40123-021-00444-0
https://pubmed.ncbi.nlm.nih.gov/34936062
https://doi.org/10.1007/s00266-020-01896-8
https://pubmed.ncbi.nlm.nih.gov/32910209
https://doi.org/10.1007/s40135-021-00280-2
https://doi.org/10.1007/s40135-021-00280-2
https://pubmed.ncbi.nlm.nih.gov/34721950


COVID-19 and private eye care practices

Med Hypothesis Discov Innov Optom. 2024; 5(1) 33

uvea practice in post-COVID-19 pandemic era. Indian J Ophthalmol. 2020;68(6):962-973. doi: 10.4103/ijo.IJO_1404_20 pmid: 
32461407

29. Sachdev MS, Tamilarasan S. Survival tool kit for ophthalmic practices during difficult times: Build your resilience in the face of crisis. 
Indian J Ophthalmol. 2020;68(5):679-682. doi: 10.4103/ijo.IJO_861_20 pmid: 32317427

30. Mahendradas P, Sethu S, Jayadev C, Anilkumar A, Kawali A, Sanjay S, et al. Trends in teleconsultations for uveitis during the COVID-19 
lockdown. Indian J Ophthalmol. 2022;70(3):1007-1012. doi: 10.4103/ijo.IJO_1759_21 pmid: 35225562

31. Sachdev MS, Sharma N, Sinha R (2020). ‘Ophthalmic Practice Guidelines in the Current Context of COVID 19. All India 
Ophthalmological Society. Prepared by Sachdev M, Sharma N, Sinha R on behalf of Governing Council’. Available at: https://aios.org/
pdf/OPHTHALMIC-PRACTICE-GUIDELINES-IN-THE-CURRENT-CONTEXT-COVID19.pdf (Accessed: February 10, 2024)

32. Jayadev C, Mahendradas P, Vinekar A, Kemmanu V, Gupta R, Pradhan ZS, et al. Tele-consultations in the wake of COVID-19 - Suggested 
guidelines for clinical ophthalmology. Indian J Ophthalmol. 2020;68(7):1316-1327. doi: 10.4103/ijo.IJO_1509_20 pmid: 32587157

33. Moein ST, Hashemian SM, Mansourafshar B, Khorram-Tousi A, Tabarsi P, Doty RL. Smell dysfunction: a biomarker for COVID-19. 
Int Forum Allergy Rhinol. 2020;10(8):944-950. doi: 10.1002/alr.22587 pmid: 32301284

34. Shetty R, D’Souza S, Lalgudi VG. What ophthalmologists should know about conjunctivitis in the COVID-19 pandemic? Indian J 
Ophthalmol. 2020;68(5):683-687. doi: 10.4103/ijo.IJO_869_20 pmid: 32317428

35. Khan S, Vyawahare C, Singla K, Singh G. The Aarogya Setu mobile application as a bodyguard against COVID-19. J Family Med Prim 
Care. 2022;11(7):4115-4116. doi: 10.4103/jfmpc.jfmpc_2098_21 pmid: 36387683

36. Government of India (2020). ‘MHA Order Extension. Ministry of Home Affairs, Government of India’. Published on website on 2020, 
May 17. Available at: https://www.mha.gov.in/sites/default/files/MHAOrderextension_1752020_0.pdf (Accessed: February 10, 
2024)

37. Sengupta S, Honavar SG, Sachdev MS, Sharma N, Kumar A, Ram J, et al. All India Ophthalmological Society - Indian Journal of 
Ophthalmology consensus statement on preferred practices during the COVID-19 pandemic. Indian J Ophthalmol. 2020;68(5):711-
724. doi: 10.4103/ijo.IJO_871_20 pmid: 32317433

38. Srinivasan R, Gupta P, Rekhi B, Deb P, Nijhawan VS, Prasoon D, et al. Indian Academy of Cytologists National Guidelines for 
Cytopathology Laboratories for Handling Suspected and Positive COVID-19 (SARS-CoV-2) Patient Samples. J Cytol. 2020;37(2):67-
71. doi: 10.4103/JOC.JOC_44_20. Erratum in: J Cytol. 2020;37(4):216. pmid: 32606493

39. Hao W, Wu J, Zhao X, Liang D, Yu X, Cao H, et al. Quantitative Evaluation of Aerosol Generation from Non-contact Tonometry and 
its Correlation with Tear Film Characteristics. Adv Ther. 2021;38(6):3066-3076. doi: 10.1007/s12325-021-01740-8 pmid: 33909233

40. Ministry of Health and Family Welfare, Government of India (2020). ‘Telemedicine Practice Guidelines; c2020’. Available at: https://
www.mohfw.gov.in/pdf/Tel emedicine.pdf (Accessed: February 10, 2024)

41. Appukumran R, Shyamsundar K, Agrawal M, Khurana R, Pannu A, Kumar P. Eight years’ experience in mobile teleophthalmology for 
diabetic retinopathy screening. Med Hypothesis Discov Innov Ophthalmol. 2023;11(4):162-170. doi: 10.51329/mehdiophthal1460 
pmid: 37641607

42. Mohammadpour M, Heidari Z, Mirghorbani M, Hashemi H. Smartphones, tele-ophthalmology, and VISION 2020. Int J Ophthalmol. 
2017;10(12):1909-1918. doi: 10.18240/ijo.2017.12.19 pmid: 29259912

43. Saleem SM, Pasquale LR, Sidoti PA, Tsai JC. Virtual Ophthalmology: Telemedicine in a COVID-19 Era. Am J Ophthalmol. 
2020;216:237-242. doi: 10.1016/j.ajo.2020.04.029 pmid: 32360862

44. Parikh RS, George R, Parikh SR. Sanitization of glaucoma clinic instruments in COVID-19 era. Indian J Ophthalmol. 2020;68(6):1225. 
doi: 10.4103/ijo.IJO_1423_20 pmid: 32461493

45. Hamzavi IH, Lyons AB, Kohli I, Narla S, Parks-Miller A, Gelfand JM, et al. Ultraviolet germicidal irradiation: Possible method for 
respirator disinfection to facilitate reuse during the COVID-19 pandemic. J Am Acad Dermatol. 2020;82(6):1511-1512. doi: 10.1016/j.
jaad.2020.03.085 pmid: 32246972

46. Ali MJ, Hegde R, Nair AG, Bajaj MS, Betharia SM, Bhattacharjee K, et al. All India Ophthalmological Society - Oculoplastics Association 
of India consensus statement on preferred practices in oculoplasty and lacrimal surgery during the COVID-19 pandemic. Indian J 
Ophthalmol. 2020;68(6):974-980. doi: 10.4103/ijo.IJO_1415_20 pmid: 32461408

47. Eggers M, Koburger-Janssen T, Eickmann M, Zorn J. In Vitro Bactericidal and Virucidal Efficacy of Povidone-Iodine Gargle/Mouthwash 
Against Respiratory and Oral Tract Pathogens. Infect Dis Ther. 2018;7(2):249-259. doi: 10.1007/s40121-018-0200-7 pmid: 29633177

48. Edington M, Ramaesh K, Lockington D. Virucidal benefits of povidone-iodine use on the ocular surface: a review. BMJ Open 
Ophthalmol. 2020;5(1):e000509. doi: 10.1136/bmjophth-2020-000509 pmid: 32818151

49. Shetty R, Lalgudi VG, Khamar P, Gupta K, Sethu S, Nair A, et al. Potential ocular and systemic COVID-19 prophylaxis approaches for 
healthcare professionals. Indian J Ophthalmol. 2020;68(7):1349-1356. doi: 10.4103/ijo.IJO_1589_20 pmid: 32587162

50. Ministry of Health and Family Welfare Government of India (2020). ‘Revised Strategy for COVID-19 testing in India’. Available at: 
https://www.mohfw.gov.in/pdf/Revisedtestingguidelines.pdf (Accessed: February 10, 2024)

51. Sethuraman N, Jeremiah SS, Ryo A. Interpreting Diagnostic Tests for SARS-CoV-2. JAMA. 2020;323(22):2249-2251. doi: 10.1001/
jama.2020.8259 pmid: 32374370

52. COVIDSurg Collaborative. Mortality and pulmonary complications in patients undergoing surgery with perioperative SARS-CoV-2 
infection: an international cohort study. Lancet. 2020;396(10243):27-38. doi: 10.1016/S0140-6736(20)31182-X. Erratum in: Lancet. 
2020. pmid: 32479829

53. Mehta OP, Bhandari P, Raut A, Kacimi SEO, Huy NT. Coronavirus Disease (COVID-19): Comprehensive Review of Clinical 
Presentation. Front Public Health. 2021;8:582932. doi: 10.3389/fpubh.2020.582932 pmid: 33520910

54. Kaur H, Mukhopadhyay L, Gupta N, Aggarwal N, Sangal L, Potdar V, et al. External quality assessment of COVID-19 real time reverse 
transcription PCR laboratories in India. PLoS One. 2022;17(2):e0263736. doi: 10.1371/journal.pone.0263736 pmid: 35134089

55. Roy A, Das S, Chaurasia S, Fernandes M, Murthy S. Corneal transplantation and eye banking practices during COVID-19-related 
lockdown period in India from a network of tertiary eye care centers. Indian J Ophthalmol. 2020;68(11):2368-2371. doi: 10.4103/ijo.
IJO_2258_20 pmid: 33120619

56. Sharma N, D’Souza S, Nathawat R, Sinha R, Gokhale NS, Fogla R, et al. All India Ophthalmological Society - Eye Bank Association of 

https://doi.org/10.4103/ijo.IJO_1404_20
https://pubmed.ncbi.nlm.nih.gov/32461407
https://pubmed.ncbi.nlm.nih.gov/32461407
https://doi.org/10.4103/ijo.IJO_861_20
https://pubmed.ncbi.nlm.nih.gov/32317427
https://doi.org/10.4103/ijo.IJO_1759_21
https://pubmed.ncbi.nlm.nih.gov/35225562
https://aios.org/pdf/OPHTHALMIC-PRACTICE-GUIDELINES-IN-THE-CURRENT-CONTEXT-COVID19.pdf
https://aios.org/pdf/OPHTHALMIC-PRACTICE-GUIDELINES-IN-THE-CURRENT-CONTEXT-COVID19.pdf
https://doi.org/10.4103/ijo.IJO_1509_20
https://pubmed.ncbi.nlm.nih.gov/32587157
https://doi.org/10.1002/alr.22587
https://pubmed.ncbi.nlm.nih.gov/32301284
https://doi.org/10.4103/ijo.IJO_869_20
https://pubmed.ncbi.nlm.nih.gov/32317428
https://doi.org/10.4103/jfmpc.jfmpc_2098_21
https://pubmed.ncbi.nlm.nih.gov/36387683
https://www.mha.gov.in/sites/default/files/MHAOrderextension_1752020_0.pdf
https://doi.org/10.4103/ijo.IJO_871_20
https://pubmed.ncbi.nlm.nih.gov/32317433
https://doi.org/10.4103/JOC.JOC_44_20
https://pubmed.ncbi.nlm.nih.gov/32606493
https://doi.org/10.1007/s12325-021-01740-8
https://pubmed.ncbi.nlm.nih.gov/33909233
https://www.mohfw.gov.in/pdf/Tel emedicine.pdf
https://www.mohfw.gov.in/pdf/Tel emedicine.pdf
https://doi.org/10.51329/mehdiophthal1460
https://pubmed.ncbi.nlm.nih.gov/37641607
https://doi.org/10.18240/ijo.2017.12.19
https://pubmed.ncbi.nlm.nih.gov/29259912
https://doi.org/10.1016/j.ajo.2020.04.029
https://pubmed.ncbi.nlm.nih.gov/32360862
https://doi.org/10.4103/ijo.IJO_1423_20
https://pubmed.ncbi.nlm.nih.gov/32461493
https://doi.org/10.1016/j.jaad.2020.03.085
https://doi.org/10.1016/j.jaad.2020.03.085
https://pubmed.ncbi.nlm.nih.gov/32246972
https://doi.org/10.4103/ijo.IJO_1415_20
https://pubmed.ncbi.nlm.nih.gov/32461408
https://doi.org/10.1007/s40121-018-0200-7
https://pubmed.ncbi.nlm.nih.gov/29633177
https://doi.org/10.1136/bmjophth-2020-000509
https://pubmed.ncbi.nlm.nih.gov/32818151
https://doi.org/10.4103/ijo.IJO_1589_20
https://pubmed.ncbi.nlm.nih.gov/32587162
https://www.mohfw.gov.in/pdf/Revisedtestingguidelines.pdf
https://doi.org/10.1001/jama.2020.8259
https://doi.org/10.1001/jama.2020.8259
https://pubmed.ncbi.nlm.nih.gov/32374370
https://doi.org/10.1016/S0140-6736(20)31182-X
https://pubmed.ncbi.nlm.nih.gov/32479829
https://doi.org/10.3389/fpubh.2020.582932
https://pubmed.ncbi.nlm.nih.gov/33520910
https://doi.org/10.1371/journal.pone.0263736
https://pubmed.ncbi.nlm.nih.gov/35134089
https://doi.org/10.4103/ijo.IJO_2258_20
https://doi.org/10.4103/ijo.IJO_2258_20
https://pubmed.ncbi.nlm.nih.gov/33120619


COVID-19 and private eye care practices

Med Hypothesis Discov Innov Optom. 2024; 5(1)34

India consensus statement on guidelines for cornea and eyebanking during COVID-19 era. Indian J Ophthalmol. 2020;68(7):1258-
1262. doi: 10.4103/ijo.IJO_1554_20 pmid: 32587148

57. Panigrahi S, Mahapatra B, Baskey S. Tenon’s patch graft to the rescue during COVID-19 pandemic. GMS Ophthalmol Cases. 
2023;13:Doc10. doi: 10.3205/oc000218 pmid: 37034409

58. Government of India Ministry of Health & Family Welfare (2022). ‘Revised guidelines for Home Isolation of mild /asymptomatic 
COVID-19 cases’. Available at: https://www.mohfw.gov.in/pdf/RevisedHomeIsolationGuidelines05012022.pdf (Accessed: 
February 10, 2024)

59. Ahmed S, Tan WLG, Chong YL. Surgical Response to COVID-19 Pandemic: A Singapore Perspective. J Am Coll Surg. 2020;230(6):1074-
1077. doi: 10.1016/j.jamcollsurg.2020.04.003 pmid: 32278729

60. Kurosu H, Watanabe K, Kurosawa K, Nakashita M, Kasamatsu A, Nakamura H, et al. Possible contact transmission of severe acute 
respiratory coronavirus virus 2 (SARS-CoV-2) in healthcare settings in Japan, 2020-2021. Infect Control Hosp Epidemiol. 
2022;43(9):1296-1298. doi: 10.1017/ice.2021.254 pmid: 34039453

61. Golwalkar R, Mehendale N. Masked-face recognition using deep metric learning and FaceMaskNet-21. Appl Intell (Dordr). 
2022;52(11):13268-13279. doi: 10.1007/s10489-021-03150-3 pmid: 35233149

62. Anand SV, Shuy YK, Lee PSS, Lee ES. One Year on: An Overview of Singapore’s Response to COVID-19-What We Did, How We Fared, 
How We Can Move Forward. Int J Environ Res Public Health. 2021;18(17):9125. doi: 10.3390/ijerph18179125 pmid: 34501718

63. National Taskforce for COVID-19 (2020). ‘Revised advisory on the use of hydroxy-chloroquine 
(HCQ) as prophylaxis for COVID-19 infection’. Available at: https://www.mohfw.gov.in/pdf/
RevisedadvisoryontheuseofhydroxychloroquineasprophylaxisforSARSCOVID19infection.pdf (Accessed: February 10, 2024)

64. Lee SH, Son H, Peck KR. Can post-exposure prophylaxis for COVID-19 be considered as an outbreak response strategy in long-term 
care hospitals? Int J Antimicrob Agents. 2020;55(6):105988. doi: 10.1016/j.ijantimicag.2020.105988 pmid: 32305587

65. Goel P, Gerriets V. Chloroquine. 2023. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2024. pmid: 31855356
66. Mishra D, Nair AG, Gandhi RA, Gogate PJ, Mathur S, Bhushan P, et al. The impact of COVID-19 related lockdown on ophthalmology 

training programs in India - Outcomes of a survey. Indian J Ophthalmol. 2020;68(6):999-1004. doi: 10.4103/ijo.IJO_1067_20 pmid: 
32461413

67. Hilburg R, Patel N, Ambruso S, Biewald MA, Farouk SS. Medical Education During the Coronavirus Disease-2019 Pandemic: Learning 
From a Distance. Adv Chronic Kidney Dis. 2020;27(5):412-417. doi: 10.1053/j.ackd.2020.05.017 pmid: 33308507

68. Wong TY, Bandello F. Academic Ophthalmology during and after the COVID-19 Pandemic. Ophthalmology. 2020;127(8):e51-e52. 
doi: 10.1016/j.ophtha.2020.04.029 pmid: 32359842

69. Goel M, Goel S, Sachdev MS, Sharma N, Mishra D, Yadav G, et al. Post-lockdown challenges for ophthalmologists during COVID-19 
pandemic in India: A survey-based analysis. Indian J Ophthalmol. 2021;69(4):946-950. doi: 10.4103/ijo.IJO_3550_20 pmid: 
33727464

70. Khanna RC, Honavar SG, Metla AL, Bhattacharya A, Maulik PK. Psychological impact of COVID-19 on ophthalmologists-in-training 
and practising ophthalmologists in India. Indian J Ophthalmol. 2020;68(6):994-998. doi: 10.4103/ijo.IJO_1458_20 pmid: 32461412

71. Adams GC, Reboe-Benjamin M, Alaverdashvili M, Le T, Adams S. Doctors’ Professional and Personal Reflections: A Qualitative 
Exploration of Physicians’ Views and Coping during the COVID-19 Pandemic. Int J Environ Res Public Health. 2023;20(7):5259. doi: 
10.3390/ijerph20075259 pmid: 37047874

72. Bailey L, Hillman E. Online Teaching Skills During the COVID-19 Pandemic and Beyond: One Curve We Do Not Want to Flatten. Mo 
Med. 2023;120(1):21-28. pmid: 36860614

73. Raynaud M, Goutaudier V, Louis K, Al-Awadhi S, Dubourg Q, Truchot A, et al. Impact of the COVID-19 pandemic on publication 
dynamics and non-COVID-19 research production. BMC Med Res Methodol. 2021;21(1):255. doi: 10.1186/s12874-021-01404-9 
pmid: 34809561

https://doi.org/10.4103/ijo.IJO_1554_20
https://pubmed.ncbi.nlm.nih.gov/32587148
https://doi.org/10.3205/oc000218
https://pubmed.ncbi.nlm.nih.gov/37034409
https://www.mohfw.gov.in/pdf/RevisedHomeIsolationGuidelines05012022.pdf
https://doi.org/10.1016/j.jamcollsurg.2020.04.003
https://pubmed.ncbi.nlm.nih.gov/32278729
https://doi.org/10.1017/ice.2021.254
https://pubmed.ncbi.nlm.nih.gov/34039453
https://doi.org/10.1007/s10489-021-03150-3
https://pubmed.ncbi.nlm.nih.gov/35233149
https://doi.org/10.3390/ijerph18179125
https://pubmed.ncbi.nlm.nih.gov/34501718
https://www.mohfw.gov.in/pdf/RevisedadvisoryontheuseofhydroxychloroquineasprophylaxisforSARSCOVID19infection.pdf
https://www.mohfw.gov.in/pdf/RevisedadvisoryontheuseofhydroxychloroquineasprophylaxisforSARSCOVID19infection.pdf
https://doi.org/10.1016/j.ijantimicag.2020.105988
https://pubmed.ncbi.nlm.nih.gov/32305587
https://pubmed.ncbi.nlm.nih.gov/31855356
https://doi.org/10.4103/ijo.IJO_1067_20
https://pubmed.ncbi.nlm.nih.gov/32461413
https://pubmed.ncbi.nlm.nih.gov/32461413
https://doi.org/10.1053/j.ackd.2020.05.017
https://pubmed.ncbi.nlm.nih.gov/33308507
https://doi.org/10.1016/j.ophtha.2020.04.029
https://pubmed.ncbi.nlm.nih.gov/32359842
https://doi.org/10.4103/ijo.IJO_3550_20
https://pubmed.ncbi.nlm.nih.gov/33727464
https://pubmed.ncbi.nlm.nih.gov/33727464
https://doi.org/10.4103/ijo.IJO_1458_20
https://pubmed.ncbi.nlm.nih.gov/32461412
https://doi.org/10.3390/ijerph20075259
https://doi.org/10.3390/ijerph20075259
https://pubmed.ncbi.nlm.nih.gov/37047874
https://pubmed.ncbi.nlm.nih.gov/36860614
https://doi.org/10.1186/s12874-021-01404-9
https://pubmed.ncbi.nlm.nih.gov/34809561

	ABSTRACT
	KEYWORDS
	INRODUCTION 
	METHODS 
	RESULTS 
	DISCUSSION 
	CONCLUSIONS 
	ETHICAL DECLARATIONS 
	Ethical approval
	Conflict of interests

	FUNDING 
	ACKNOWLEDGMENTS 
	REFERENCE 

