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1  | INTRODUC TION

Genetic counseling and testing have become an integral part of pa-
tient care in ophthalmology, playing an important role in helping pa-
tients to understand the transmission of inherited eye disease (IED), 
means of prevention, and possible genetic therapy in some cases 
(Stone et al., 2012). Genetic testing has significantly advanced in the 
field of ophthalmology over the past decades, moving from mainly 
‘research’ to an important clinical service for patients. The number of 
known disease- causing genes has increased significantly, and their 
screening in parallel and at a low cost is readily available. A molecular 
diagnosis is essential for patient eligibility for new therapies such as 

voretigene neparvovec for RPE65- associated retinal degeneration, 
and other new clinical trials investigating the use of approaches such 
as gene replacement, small molecule drugs for nonsense mutation 
suppression, and antisense oligonucleotides for splice modulation 
(Russell et al., 2017; Havens & Hastings, 2016; Rodrigues et al., 2019; 
Richardson et al., 2020).

A clear molecular diagnosis assists in providing the affected fam-
ily with data on the disease's course and expected prognosis, pro-
vides comfort to the patient and/or their family, and also aids their 
family planning decisions (Méjécase et al., 2020).

Due to the COVID- 19 pandemic, most clinics and hospitals have 
decreased patient care of nonessential health services, including 
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Abstract
Inherited eye diseases (IED) are among the most common causes for childhood and 
young adulthood blindness in developed countries. Genetic counseling and testing 
have become an essential part of caregiving for families affected by one of these 
severe ocular pathologies. The objective of our study is to describe our experience 
during the 2020 (COVID- 19) pandemic, following a practice protocol of safe genetic 
counseling for inherited ophthalmic diseases. We conducted a review of the genetic 
counseling practices from January until December 2020 in a multidisciplinary clinic 
for patients with visual impairment, in a tertiary hospital. The new protocol covered 
patient screening, required personal protective equipment, and the implementation 
of telemedicine.

One hundred and eighty- three counseling sessions were done in this period of 
time; 33/183 were telemedicine counseling. The results of this study indicate that 
the practice of genetic counseling in regard to inherited eye diseases in the era of 
COVID- 19 is effective and safe. Despite the high risk of infectivity that threatened 
healthcare professionals, safety measures adopted to reduce the risk of infection al-
lowed us to prevent the cancelation of routine counseling, while keeping patient care 
our priority. The use of telemedicine was a very useful tool for providing counseling 
during lockdown periods in 2020.
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genetic counseling, to slow the spread of the virus (Lai et al., 2020). 
However, delaying genetic counseling can be problematic, for ex-
ample, in situations where genetic testing would affect decisions 
during a pregnancy or candidacy for gene replacement therapy 
(Stone, 2007).

Genetic counseling practice can involve several visits to undergo 
anamnesis and physical evaluation, receive genetic test results, and 
attend follow- up appointments. Telemedicine can be effectively uti-
lized in this area as an alternative to standard clinic visits, even after 
this pandemic has ended (Hilgart et al., 2012; Saleem et al., 2020; 
Shannon et al., 2020).

During the first lockdown in our country in March– April 2020, 
the ministry of health in Israel instructed to close all elective med-
ical practice in the country. In our center, most visits and genetic 
counseling sessions were canceled. In May, elective medical ser-
vices were re- established; in our clinic, patients were contacted 
and offered to choose between telemedicine (to try to reduce 
direct patient– healthcare professional encounter) or in- person 
counseling.

Hereby we present the genetic counseling experience during 
the 2020 COVID- 19 pandemic in our multidisciplinary clinic, treat-
ing children and families with an IED leading to visual impairment or 
blindness. The ophthalmic genetic counseling and testing practice is 
an integral part of this center, which together with our social worker 
provides emotional support for families in distress when learning the 
cause of an IED and updating patients and their relatives regarding 
different available related resources.

2  | METHODS

Retrospective review of genetic counseling practice for ocular dis-
eases was conducted, during the 2020 (COVID- 19) pandemic, from 
January until December 2020, in a multidisciplinary clinic for pa-
tients with low vision in a tertiary hospital in Israel. Our team in-
cludes two senior pediatric ophthalmologists, a social worker, two 
licensed genetic counselors specialized in ophthalmic diseases, 
four low vision optometrists, and a secretary. Our multidisciplinary 
center takes care of our visually impaired patients and families in 
many life aspects, such as medical diagnosis and treatment, social 
needs, governmental support, and assessing need as well as provi-
sion of special glasses and visual aids. Patients with suspected inher-
ited eye diseases are referred for genetic counseling and testing with 
our specialized counselors in IED taking care of around 200 new pa-
tients per year. A protocol for safe counseling during pandemic times 
was used including measures such us patient screening for fever and 
COVID- 19 symptoms, the use of personal protective equipment 
(wearing a surgical mask full time) for patients and personnel, prohi-
bition of eating/drinking inside the clinic (including patients waiting 
room, common tea room for personnel), and the option of telemedi-
cine offered to patients seeking genetic counseling.

There are three main groups of applicants for genetic counsel-
ing at our clinic: (a) patients suspected to have IED, mostly retinal 

disease or albinism, with no genetic diagnosis, (b) individuals with-
out IED seek genetic counseling due to family history of IED with or 
without genetic diagnosis, and (c) patients affected with IED genet-
ically tested in a research setting and referred to genetic counseling 
upon learning the cause of their IED.

The pretest counseling session for patients from the first two 
groups includes explanations about the benefits and limitations of 
genetic tests, different options for genetic tests (e.g., targeted test 
for founder mutations, gene panel, or whole- exome\genome se-
quencing), explanations of possible results and potential implications 
of results for patients and their relatives, and cost of testing and ex-
pectation regarding insurance coverage. The first counseling session 
in our clinic for IED patients who participated in genetic testing in a 
research setting is naturally different, with less focus on different op-
tions for genetic testing, as they were already tested. Nevertheless, 
it is highly recommended for these patients to be tested again, in a 
clinical setting, to validate the research results. Post- test counseling 
sessions are usually held one or two months later, upon receiving 
the genetic test results. The genetic test results are explained, and if 
necessary, additional genetic tests are offered to the patient, his or 
her reproductive partner, or other family members.

3  | RESULTS

During the studied period, 183 genetic counseling sessions were 
done, and 33/183 were done using telemedicine (Table 1). Genetic 
testing was completed as advised in 105/150 (70%) of face- to- face 
visits and 21/33 (63%) of telephone counseling sessions. In the pre- 
pandemic year of 2019, genetic testing was completed in 103/123 
(84%) of cases.

During the first lockdown in March and April, there was a marked 
decrease in number of patients using the clinic's services. Starting 
in April, telephonic genetic counseling sessions were offered and 
in May, most counseling sessions were telephonic (16/22) (Table 1). 

What is known about this topic:

Telemedicine has been used in genetic counseling in 
previous years and has become a useful tool during the 
COVID- 19 pandemic.

What this paper adds to the topic:

Genetic counseling in ophthalmology has become of criti-
cal importance in preventing future incidences of blindness 
in a family. Furthermore, genetic therapy is available for 
some inherited eye diseases and can prevent visual dete-
rioration in children and young adults. Using a safe proto-
col and telemedicine allowed continuance of this essential 
healthcare service during the COVID- 19 pandemic.



     |  971MACAROV et Al.

The use of telephonic counseling was very high and all patients were 
happy to take this option and avoid reaching the hospital where a 
possible expose to COVID- 19 could occur. Some patients were 
asked to come to an in- person counseling session due to special sit-
uations in which the rest of the multidisciplinary team was needed 
as part of the diagnosis/emotional support and others. Regarding 
presumed COVID- 19- free individuals who opted to come to clinics, 
a protocol was followed to define risk levels of each patient regard-
ing COVID- 19. Assessment of body temperature and a basic ques-
tionnaire to identify patients with possible exposure to COVID- 19 
were administered. The questionnaire included questions about 
symptoms (fever, dry cough, sore throat, diarrhea, headache, loss of 
taste/smell) and proximity to a confirmed COVID- 19 case as well as 
travel abroad history. Face- to- face visits for patients with suspicious 
symptoms were swapped with telemedicine, based largely on tele-
phone calls.

Personal protective equipment included the use of surgical 
masks and hand hygiene measures both for patients and healthcare 
personnel. Academic and administrative meetings were conducted 
over video chatting. Clinical rotations for students of genetic coun-
seling were reduced during national lockdown based on the level of 
infections that the country was presently experiencing.

Staff members were routinely tested every 14 days to rule out 
COVID- 19 and quarantined in case of contact with a patient con-
firmed positive for COVID- 19 infection. Two separate negative PCR 
tests were required to be performed prior to returning to the clinic. No 
workers in this multidisciplinary center were infected by COVID- 19 
during 2020, thanks in part to this protocol used for safe practice.

4  | DISCUSSION

The practice of genetic counseling in regard to IED in the era 
of COVID- 19 can be effective and safe. Despite the high risk of 

infectivity that threatens health workers, safety measures adopted 
to reduce the risk of infection among healthcare providers allowed 
us to prevent the cancelation of ophthalmic genetic counseling, 
while prioritizing patient care.

The use of telemedicine was a very useful tool for providing 
counseling. Before COVID- 19, we did not have any experience with 
telemedicine. When telephone counseling was offered, most of our 
patients were open to telephone call encounters.

Visually impaired patients did not report to have any challenges 
with telemedicine. In special cases, where learning the cause and 
implications of an IED could possibly cause emotional stress, pa-
tients were encouraged to come in person for genetic counseling 
so that emotional support could be provided to the family during 
this difficult moment, if needed. Other situations in which we re-
quested patients to physically come in are when a new low vision 
patient with an uncertain diagnosis or in need of support in their 
daily activities needed the multidisciplinary assistance we provide 
at our center.

Since June 2020, we went back to almost all normal activities in 
our center, despite the new partial lockdowns that did not include 
medical services. The service of in- person counseling was offered 
relatively more frequently as a full multidisciplinary team, compared 
to telephonic counseling. The use of telephonic counseling was high 
when offered, but since June 2020 we only offered it for special 
cases.

In the first months since 2021, we find ourselves more orga-
nized in terms of offering telephonic counseling in certain cases 
where the full multidisciplinary team is not needed, such as in cases 
where patients just need confirmation of genetic testing results 
which was done in a research setting, or a known IED in other fam-
ily members.

In the near future, we expect to improve our telemedicine ser-
vices by using videoconference services on top of telephonic con-
sultations. The younger generation, accustomed to smartphones 

2020/Month
In- person 
counseling

Genetic 
testing done 
(%)

Telephone 
counseling

Genetic 
testing done 
(%)

Total 
counseling

January 13 8 (61%) 0 - 13

February 25 20 (80%) 0 - 25

March 5 4 (80%) 0 - 5

April 2 2 (100%) 4 2 (50%) 6

May 6 5 (83%) 16 12 (75%) 22

June 11 9 (81%) 8 5 (62%) 19

July 9 6 (66%) 0 - 9

August 11 8 (73%) 3 1 (33%) 14

September 10 6 (60%) 0 - 10

October 16 9 (56%) 1 1 (100%) 17

November 25 17 (68%) 0 - 25

December 17 11 (65%) 1 0 18

Total 150 105 (70%) 33 21 (63%) 183

TA B L E  1   Genetic counseling practice 
in inherited eye diseases during 2020 
COVID- 19 pandemic
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use and teleconferencing, is largely comfortable with such interac-
tions (da Luz, 2019; Newton, 2014). In addition, the current work 
environment is highly advanced in technology, with video- equipped 
computers, high- resolution cell phone cameras, and fast broadband 
internet service (Lurie & Carr, 2018).

Despite the COVID- 19 pandemic, we managed to maintain 91.5% 
(183 genetic counseling sessions were done from 200 annual avail-
able spots) of our total annual capacity during 2020, reaching even a 
higher number than in 2019 (123 genetic counseling sessions). This 
fact might imply that the need for genetic counseling for IED is on 
the rise. Patient agreement to proceed with genetic testing stayed 
about the same when comparing telemedicine (63%) with in- person 
counseling (70%), but somewhat lower when compared to 2019 
(84%). Cost for telemedicine genetic counseling was completely cov-
ered by the public health system in Israel in the same manner as 
in- patient consultation.

Even though we have a relatively small patient volume in our 
ophthalmic genetic counseling service, this is a unique service 
in our country that might make a difference in terms of pre-
vention and/or treatment in some cases, in families affected 
by a blinding genetic eye disease. Moreover, because many of 
our patients needing genetic counseling are visually impaired 
or blind, the use of telemedicine might be especially useful and 
convenient by helping these patients receive care from their 
homes. Looking ahead to better times, we plan to continue 
offering this service to our patients. A limitation of our work 
was the retrospective nature of the study, leaving us with some 
missing interesting information such as comparing ‘in- person 
visits’ to a ‘telemedicine encounters’ in terms of satisfaction 
level among patients.

5  | PR AC TICE IMPLIC ATIONS

The long- term impact of COVID- 19 pandemic on public health is 
yet to be seen. Re- structuration of health care in general, and of 
the genetic counseling service in particular, is needed in order to 
continue to provide patients with the assistance needed. We may 
find that among our low- vision patients, widespread acceptance 
of telephone genetic counseling continues even though the pan-
demic declines.

AUTHOR CONTRIBUTIONS
Claudia Yahalom was involved in conception, design, writing, in-
terpretation, and revising. Michal Macarov was involved in data 
acquisition, analysis, interpretation, and revising. C. Yahalom and 
M. Macarov confirm full access to all the data in the study Nina 
Schneider and Avital Eilat were involved in acquisition of data, draft-
ing, analysis, and revising. All of the authors gave final approval of 
this version to be published and agree to be accountable for all as-
pects of the work in ensuring that questions related to the accuracy 
or integrity of any part of the work are appropriately investigated 
and resolved.

COMPLIANCE WITH ETHIC AL STANDARDS
CONFLICT OF INTEREST
C. Yahalom, M. Macarov, N. Schneider, and A. Eilat declare that they 
have no conflicts of interest.

HUMAN STUDIES AND INFORMED CONSENT
The data reported here was collected as part of quality improvement 
measures and does not constitute research requiring IRB review. No 
human studies were carried out by the authors for this article.

ANIMAL STUDIES
No nonhuman animal studies were carried out by the authors for 
this article.

DATA AVAILABILITY STATEMENT
Data available within the article.

ORCID
Claudia Yahalom  https://orcid.org/0000-0001-7747-3568 

R E FE R E N C E S
da Luz, P. L. (2019). Telemedicine and the doctor/patient relationship. 

Arquivos Brasileiros De Cardiologia, 113(1), 100– 102. https://doi.
org/10.5935/abc.2019011

Havens, M. A., & Hastings, M. L. (2016). Splice- switching antisense oli-
gonucleotides as therapeutic drugs. Nucleic Acids Research, 44(14), 
6549– 6563. https://doi.org/10.1093/nar/gkw533

Hilgart, J. S., Hayward, J. A., Coles, B., & Iredale, R. (2012). Telegenetics: 
A systematic review of telemedicine in genetics services. Genetics in 
Medicine, 14(9), 765– 776. https://doi.org/10.1038/gim.2012.40

Lai, T. H. T., Tang, E. W. H., Chau, S. K. Y., Fung, K. S. C., & Li, K. K. W. 
(2020). Stepping up infection control measures in ophthalmology 
during the novel coronavirus outbreak: An experience from Hong 
Kong. Graefe’s Archive for Clinical and Experimental Ophthalmology, 
258(5), 1049– 1055. https://doi.org/10.1007/s0041 7- 020- 04641 - 8

Lurie, N., & Carr, B. G. (2018). The role of telehealth in the medical re-
sponse to disasters. JAMA Internal Medicine, 178(6), 745– 746. https://
doi.org/10.1001/jamai ntern med.2018.1314

Méjécase, C., Malka, S., Guan, Z., Slater, A., Arno, G., & Moosajee, M. 
(2020). Practical guide to genetic screening for inherited eye dis-
eases. Therapeutic Advances in Ophthalmology, 12, 1– 28. https://doi.
org/10.1177/25158 41420 954592

Newton, M. J. (2014). The promise of telemedicine. Survey of 
Ophthalmology, 59(5), 559– 567. https://doi.org/10.1016/j.survo 
phthal.2014.02.003

Richardson, R., Smart, M., Tracey- White, D., Webster, A. R., & Moosajee, 
M. (2020). Mechanism and evidence of nonsense suppression ther-
apy for genetic eye disorders. Experimental Eye Research, 155, 24– 37. 
https://doi.org/10.1016/j.exer.2017.01.001

Rodrigues, G. A., Shalaev, E., Karami, T. K., Cunningham, J., Slater, N. 
K. H., & Rivers, H. M. (2019). Pharmaceutical development of AAV- 
based gene therapy products for the eye. Pharmaceutical Research, 
36(2), 29. https://doi.org/10.1007/s1109 5- 018- 2554- 7

Russell, S., Bennett, J., Wellman, J. A., Chung, D. C., Yu, Z.- F., Tillman, A., 
Wittes, J., Pappas, J., Elci, O., McCague, S., Cross, D., Marshall, K. A., 
Walshire, J., Kehoe, T. L., Reichert, H., Davis, M., Raffini, L., George, 

https://orcid.org/0000-0001-7747-3568
https://orcid.org/0000-0001-7747-3568
https://doi.org/10.5935/abc.2019011
https://doi.org/10.5935/abc.2019011
https://doi.org/10.1093/nar/gkw533
https://doi.org/10.1038/gim.2012.40
https://doi.org/10.1007/s00417-020-04641-8
https://doi.org/10.1001/jamainternmed.2018.1314
https://doi.org/10.1001/jamainternmed.2018.1314
https://doi.org/10.1177/2515841420954592
https://doi.org/10.1177/2515841420954592
https://doi.org/10.1016/j.survophthal.2014.02.003
https://doi.org/10.1016/j.survophthal.2014.02.003
https://doi.org/10.1016/j.exer.2017.01.001
https://doi.org/10.1007/s11095-018-2554-7


     |  973MACAROV et Al.

L. A., Hudson, F. P., … Maguire, A. M. (2017). Efficacy and safety of 
voretigene neparvovec (AAV2- hRPE65v2) in patients with RPE65- 
mediated inherited retinal dystrophy: A randomised, controlled, 
open- label, phase 3 trial. The Lancet, 390(10097), 849– 860. https://
doi.org/10.1016/S0140 - 6736(17)31868 - 8

Saleem, S. M., Pasquale, L. R., Sidoti, P. A., & Tsai, J. C. (2020). Virtual 
Ophthalmology: Telemedicine in a COVID- 19 Era. American 
Journal of Ophthalmology, 216, 237– 242. https://doi.org/10.1016/j.
ajo.2020.04.029

Shannon, K. M., Emmet, M. M., Rodgers, L. H., Wooters, M., & Seidel, M. 
L. (2020). Transition to telephone genetic counseling services during 
the COVID- 19 pandemic. Journal of Genetic Counseling, 1– 5. https://
doi.org/10.1002/jgc4.1365

Stone, E. M. (2007). Genetic testing for inherited eye disease. Archives 
of Ophthalmology, 125(2), 205– 212. https://doi.org/10.1001/archo 
pht.125.2.205

Stone, E. M., Aldave, A. J., Drack, A. V., MacCumber, M. W., Sheffield, 
V. C., Traboulsi, E., & Weleber, R. G. (2012). Recommendations for 
genetic testing of inherited eye diseases: Report of the American 
academy of ophthalmology task force on genetic testing. Ophthal
mology, 119(11), 2408– 2410. https://doi.org/10.1016/j.ophtha.2012.  
05.047

How to cite this article: Macarov, M., Schneider, N., Eilat, A., 
& Yahalom, C. (2021). Genetic counseling practice for 
inherited eye diseases in an Israeli medical center during the 
COVID- 19 pandemic. Journal of Genetic Counseling, 30, 
969– 973. https://doi.org/10.1002/jgc4.1479

https://doi.org/10.1016/S0140-6736(17)31868-8
https://doi.org/10.1016/S0140-6736(17)31868-8
https://doi.org/10.1016/j.ajo.2020.04.029
https://doi.org/10.1016/j.ajo.2020.04.029
https://doi.org/10.1002/jgc4.1365
https://doi.org/10.1002/jgc4.1365
https://doi.org/10.1001/archopht.125.2.205
https://doi.org/10.1001/archopht.125.2.205
https://doi.org/10.1016/j.ophtha.2012.05.047
https://doi.org/10.1016/j.ophtha.2012.05.047
https://doi.org/10.1002/jgc4.1479

