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Impact of the COVID-19 pandemic on the trends in corneal donor mortality

data from Eye Bank records in India

Anthony Vipin Das"?, Deepti Raj Kommu?®, Raviteja Chilukuri*, Harihar Chilukuri®, Sunita Chaurasia>®

Purpose: To describe the causes and trends of corneal donor mortality from eye bank data in India during the
coronavirus disease 2019 (COVID-19) pandemic. Methods: This retrospective eye bank-based study included
13,529 donors who donated their cornea between January 2018 and December 2021. Donors in whom the cause
of mortality was documented were included as cases. The data were collected from the eye bank records.
Results: Overall, 13,529 corneal donors were included in the study. Most of the donors were males (69.71%).
The mean age of the donors was 51.55 + 20.54 years, whereas the median age was 51 (inter-quartile range: 35-68)
years. The mean age of males (49.3 + 19.47 years) was lesser than the mean age of females (56.72 + 21.94 years)
at the time of donation. The most common age group at the time of donation was during the sixth decade of
life with 2,139 (15.81%) donors. The mean age of the donors decreased by a decade from 54.95 + 20.51 years in
2018 to 44.35 + 18.88 years in 2021. The most common cause of donor mortality was cardio-respiratory arrest
in 5,190 (38.36%) donors and trauma in 3,469 (25.64%) donors, followed by suicide in 2,790 (20.62%) donors.
The trend of cardio-respiratory arrest decreased from 53.01% to 9.5% (p = <0.00001), whereas the trends of
trauma increased from 21.93% to 36% (p = <0.00001) and suicide increased from 12.71% to 36.41% (p = <0.00001)
between 2018 and 2021. Conclusion: Corneal donors are more commonly males in their sixth decade of life.
The most common cause of donor mortality was related to cardio-respiratory arrest with a concerning rising
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trend in suicide cases over the years seen significantly during the pandemic.
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The coronavirus disease 2019 (COVID-19) pandemic that hit in
the year 2020 and changes that it brought in the lives of people
will remain etched in the memory lanes of humanity in the times
to come. The magnanimity of the pandemic claimed countless
lives and completely changed the world order we were living
in.! The pandemic brought in the concept of social distancing
and resulted in mass isolation of individuals and communities.
The fear of contacting the air-borne severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) led to a breakdown
of the social fabric at both the physical and mental levels.!
Furthermore, the unprecedented nature of the pandemic resulted
in several challenges in the access to health care services at a
global scale and changes in the medical practice patterns.”!

Corneal blindness is estimated to be the second-most
prevalent cause of blindness in developing countries, and
an estimated 4.9 million bilaterally corneal blind persons
could potentially have their sight restored through corneal
transplantation globally.™ The global survey on eye banking and
corneal transplantation had revealed that there is considerable
shortage with only one cornea available for 70 needed because
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of several cultural barriers and challenges in raising awareness
in the population to donate corneal tissues.® The shortage of
donor corneas was exaggerated during the pandemic.

In the initial phase of the pandemic, there was a significant
decrease in the collection of corneal tissues.! The uncertainties
about transmission of the COVID-19 illness via the donor cornea
led to the formulation of a newer framework on the suitability
criteria for retrieval of donor corneas. Acute COVID-19 illness
was added as an additional contra-indication for donor cornea
retrieval and utilization. The All-India Ophthalmological
Society-Eye Bank Association of India released guidelines
regarding corneal donation and eye banking early on during
the COVID-19 pandemic to cope with the ever-changing
scenarios at the ground level.”? The COVID-19 illness in the
donor was an important criterion that needed to be ruled outin
the algorithm that guided the collection of donor cornea tissues
during the pandemic that was evolving globally.

In the context of the pandemic, the study was performed to
analyze the changing trends of corneal donor mortality over
a period of 4 years (2018-2021) at an eye bank affiliated to a
tertiary care center in India.

This is an open access journal, and articles are distributed under the terms of
the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License,
which allows others to remix, tweak, and build upon the work non-commerecially,
as long as appropriate credit is given and the new creations are licensed under
the identical terms.

For reprints contact: WKHLRPMedknow_reprints @ wolterskluwer.com

Cite this article as: Das AV, Kommu DR, Chilukuri R, Chilukuri H, Chaurasia S.
Impact of the COVID-19 pandemic on the trends in corneal donor mortality
data from Eye Bank records in India. Indian J Ophthalmol 2022;70:3289-93.

© 2022 Indian Journal of Ophthalmology | Published by Wolters Kluwer - Medknow



3290 INDIAN JOURNAL OF OPHTHALMOLOGY

Volume 70 Issue 9

Methods

Study Design, Period, Location, and Approval: This
retrospective eye bank-based study included all corneal
donor data between January 2018 and December 2021 at the
Ramayamma International Eye Bank, affiliated to a tertiary eye
care center.®’! The relatives of the deceased donor filled out a
standard consent form for donating the cornea/eyeball before the
procurement. None of the identifiable parameters of the patient
were used for analysis of the data. The demographic parameters
and the cause of mortality of each donor were entered into a
browser-based eye bank software program by uniformly trained
eye bank personnel and supervised by an ophthalmologist. The
study adhered to the Declaration of Helsinki and was approved
by the Institutional Ethics Committee.

Cases: A total of 13,529 corneal donations were documented
at the tertiary center eye bank during the study period, and the
demographics and donor mortality data were further analyzed
for information.

Data Retrieval and Processing: The data of 13,529 donors
included in this study were retrieved from the eye bank
software database and segregated into an Excel sheet. The
columns included the data on age, gender, year of donation,
and cause of donor mortality and were exported for analysis.
The Excel sheet with the required data was then used for
analysis using the appropriate statistical software.

Statistical Analysis: Descriptive statistics using
mean + standard deviation and median with inter-quartile
range (IQR) were used to elucidate the demographic data.
All tables for age, gender, year of donation, and cause of
donor mortality categories were drawn by using Microsoft
Excel (Microsoft Corporation 2018. Redmond, USA). Chi square
test (StataCorp. 2015. Stata Statistical Software: Release 14.
College Station, TX: StataCorp LP) was used for univariate
analysis to detect significant differences where relevant.

Results

Donors: A total of 13,529 corneal donations were received at
the tertiary center eye bank during the study period.

Age: The mean age of the donors was 51.55 + 20.54 years,
whereas the median age was 51 (IQR: 35-68) years. The most

common age group of the donors was distributed between
51 and 60 years (n = 2,139; 15.81%), followed by 41 and
50 years (n=2,095; 15.49%). The distribution of donors in each
age-decade is presented in Fig. 1.

Sex: There were 9,431 (69.71%) male and 4,098 (30.29%)
female donors. Among them, the mean and median age were
49.3+19.47 and 49 (IQR: 34 to 65) years for men and 56.72 +21.94
and 60 (IQR: 40 to 75) years for women, respectively. The overall
mode was 60 years and was 45 years for men and 65 years in
women.

Donor Mortality: Among the 13,529 donors, the most
common cause of donor mortality was cardio-respiratory arrest
in 5,190 (38.36%) donors and trauma in 3,469 (25.64%) donors,
followed by suicide in 2,790 (20.62%) donors. There was a higher
proportion of cardio-respiratory arrest (49.68%; P =<0.00001),
respiratory disease (2.64%; P = 0.000034), natural deaths
(2.88%; P = <0.00001), cancer (1.81%; P = 0.000023), and
homicide (0.12%; P = 0.175201) seen in females and a higher
proportion of trauma (31.14%; P = <0.00001) and suicide
(21.61%; P = 0.000445) seen in males. The detailed list of causes
of donor mortality is provided in Table 1. Table 2 illustrates
the average age of the corneal donors as per the cause of death
in years. The trends of donor mortality from 2018 to 2021 are
described in Fig. 2.

Cardio-Respiratory Arrest: There were 5,190 (38.36%)
donors in whom the donor mortality was because of
cardio-respiratory arrest. It was more commonly seen in
females in 2,036 (49.68%) donors. The mean age of the patients
was 63.5 + 17.68 years, whereas the median age was 65 (IQR:
52-76) years. The trend of cardio-respiratory arrest decreased
from 53.01% in 2018 to 9.5% in 2021 (p = <0.00001).

Trauma: There were 3,469 (25.64%) donors in whom the
donor mortality was because of trauma. It was more commonly
seen in males in 2,937 (31.14%) donors. The mean age of the
patients was 40.71 + 16.21 years, whereas the median age was
40 (IQR: 27-52) years. The trend of trauma increased from
21.93% in 2018 to 36% in 2021 (p = <0.00001).

Suicide: There were 2,790 (20.62%) donors in whom the
donor mortality was because of suicide. It was more commonly
seen in males in 2,038 (21.61%) donors. The mean age of the
patients was 35.9 + 14.32 years, whereas the median age was

Table 1: Causes of donor mortality in corneal donors

Cause of Death Male % Female % n % P
Cardio-respiratory Arrest 3154 60.77% 2036 39.23% 5190 38.36% <0.00001
Trauma 2937 84.66% 532 15.34% 3469 25.64% <0.00001
Suicide 2038 73.05% 752 26.95% 2790 20.62% <0.00001
Cerebro-Vascular Accident 654 66.40% 331 33.60% 985 7.28% <0.00001
Other Causes 195 66.55% 98 33.45% 293 217% <0.00001
Respiratory Disease 147 57.65% 108 42.35% 255 1.88% 0.045
Natural death 132 52.80% 118 47.20% 250 1.85% 0.469
Cancer 88 54.32% 74 45.68% 162 1.20% 0.368
Chronic Kidney Disease 54 63.53% 31 36.47% 85 0.63% 0.04
Septic Shock 27 67.50% 13 32.50% 40 0.30% 0.068
Homicide 5 50.00% 5 50.00% 10 0.07% 1
Grand Total 9431 69.71% 4098 30.29% 13529 100.00%
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Figure 1: Decade-wise distribution of corneal donors
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Figure 2: Trends of donor mortality from 2018 to 2021

34 (IQR: 25-45) years. The trend of suicides increased from
12.71% in 2018 to 36.41% in 2021 (p = <0.00001).

Discussion

This study sought to describe the causes and trends of corneal
donor mortality from eye bank data in India. The study found
that the most common profiles of corneal donors are males
in their sixth decade of life. Male donors were significantly
younger than the female donors. It also found a decreasing trend
of donor mortality because of cardio-respiratory arrest and an
increasing trend of trauma and suicide, of which suicide showed
the highest proportional increase of 286% from 2018 to 2021.

Pantaledo et al.'" reported their experience of corneal
donation, and the most common cause of donor mortality
was related to cardio-vascular causes. Their average age

of the donors was 42.74 years. The New Zealand National
Eye Bank reported their experience from 1991 to 2003 in
1628 donors.""! They found the majority to be males (69.8%)
and that the most common cause of donor mortality was
cardio-vascular disease (50.5%), followed by trauma (12.5%)
and cerebro-vascular accident (11.1%). Our study reported a
similar experience as most of our donors were males (69.71%)
with cardio-respiratory arrest (38.36%) being the most
common cause, followed by trauma (25.64%). Linke et al.l'?l
shared their experience of 30 years of corneal donation from
5503 donors and found a higher proportion of females dying
from cardio-vascular failure (35.8%) and cerebro-vascular
accident (17.5%) and a higher proportion of males because
of suicide (29%) and trauma (2.5%). Our study also found
a similar pattern of distribution of donor mortality among
females and males.
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Table 2: Average age of the corneal donors as per cause
of death in years

Cause of Death 2018 2019 2020 2021 Age (yrs)
Cardio-respiratory Arrest 64.4 63.1 64.8 58.5 63.5
Trauma 401 404 410 413 40.7
Suicide 36.2 36.7 356 355 35.9
Cerebro-Vascular 59.2 59.8 59.8 58.6 59.4
Accident

Other Causes 459 38.7 529 526 52.2
Respiratory Disease 629 651 594 632 63.2
Natural death 65.3 59.7 745 721 72.4
Cancer 672 644 658 682 65.8
Chronic Kidney Disease 62.6 69.4 53.4 58.0 58.3
Septic Shock 700 715 612 631 62.6
Homicide 23.8 385 NA NA 26.7
Age (yrs) 55.0 54.3 498 444 51.6

The pandemic has brought several challenges in both the
harvesting of corneas from the donors and the changing trends
of donor mortality. Our study found a decreasing trend from
2018 to 2021 of donor mortality because of cardio-respiratory
arrest (53.01% vs 9.5%; P=<0.00001). Teoh et al.*in a systematic
review and meta-analysis on the out-of-hospital cardiac arrest
during the COVID-19 pandemic reported a 39.5% increase in
the pooled incidence with a nearly doubled odds of mortality
among the cases. The social distancing that forced people into
their homes, the lack of access to emergency services, and the fear
of contacting the virus all contributed to the increased mortality.
Although the studies show an increased incidence, our study
of the cornea shows a significant decline of cornea retrieval
from donors who had mortality because of cardio-respiratory
arrest. The reasons can be the limited guidelines issued for the
Hospital Corneal Retrieval Program (HCRP) to be resumed
only in hospitals declared as non-COVID-19. Fear and panic
existed among the population coupled with social distancing,
and people were more concerned about the last rites of the
deceased than the thought of donating eyes in their time of
grief. The hospitals were also overwhelmed with critical cases
because of COVID-19, and this also prevented the harvesting
of corneas through the HCRP which picked up later based on
the weaning of the waves of the COVID-19 pandemic.

Trauma was the second most common cause of donor
mortality in our study. It showed an increasing trend
(21.93% vs 36%; P = <0.00001) from 2018 to 2021 and a
proportional increase of 164%. Sampaio ef al.'*l showed
that donor tissues derived from violent deaths had no
statistical interference (p = 0.6) on the tissue suitability for
transplantation. Yasin et al.' reported the global trends of
the COVID-19 pandemic on road traffic collisions and found
an overall reduction on the absolute numbers despite the
relative increase of severity of injury and death. The effect of
the lockdown (April-May 2020) saw a significant reduction
of road traffic accidents in India as reported by Hazra et al.l"®!
The resumption of the vehicular movement post the lockdown
would have contributed to the increasing trend in our study.
Empty lanes because of reduced vehicular traffic, an increased
speed, harsh acceleration, and usage of mobile phones during
driving all contribute to the cause.

Mental health was one of the most severely affected aspects
in the population because of the COVID-19 pandemic. Our
study found an increasing trend from 2018 to 2021 of donor
mortality because of suicide (12.71% vs 36.41%; P = <0.00001)
and an alarming proportional rise of 286%. Although this
increase is partly explained by the limited retrieval from
cardio-respiratory deaths because of COVID-19 restrictions
and challenges, there was a striking increase in the absolute
number of suicides as a cause of donor mortality in the first
year of the pandemic (520 in 2018 vs. 1161 in 2021).

Studies around the world have shown a significant increase
in suicidal tendencies among university students (47.9%)
in Bangladesh,!”! an increase in young males who died
by suicide in Australia,™® an increase in rate among both
males (0.26) and females (0.3) in Nepal,!™” an increased suicidal
ideation among youth in South Korea,”™ and a prevalence
of suicide risk of 5.3% in Colombia.?) Gimbrone et al.*
reported strong associations between declining mobility and
increasing mental health and suicide-related searches in the
US population during the COVID-19 pandemic. The literature
from India is limited mostly to online media reports and print
media. Balaji et al.®® reported ten pandemic stressors that
included economic hardship, fear of the virus, and isolation
being most notable. Sripad et al.** found a higher risk among
males and in those with positive, suspected COVID infection
within the first week. Pathare et al.®! analyzed 369 cases of
suicide from versions of newspapers, magazines, and other
digital publications and found a higher risk in older men who
were employed and had poor mental and physical health.!
The sheer magnitude of the rise of suicide cases of 286% in
our cohort reflects the deteriorating mental health of the
population during the toughest of times such as the COVID-19
pandemic. One of the limitations of the study is that it might
not be representative of the trend across India because of the
differences in state laws and policies on tissue and organ
donations. As most of the reports are limited from the media,
the cornea donor mortality data serve as an indicator to the
disturbing rising trend of suicides in India. There is an urgent
and essential need for suicide prevention strategies which
include raising awareness, promoting discussions about
mental health, developing suicide help clinics and helplines,
early identification of people at risk, and close monitoring
and follow-up of vulnerable individuals. India contributed to
more than 25% of the worldwide suicides in 2016 translating
to 631 suicides per day, which is an immense burden, and it
is a collective responsibility at the government, social, and
personal levels to address this issue.?! The National Crime
Records Bureau (NCRB) report in October 2021 reported a rise
of suicides in India from 134 thousand deaths in 2018 to 153
thousand deaths in 2020, and students who usually make
up 7-8% of deaths by suicide every year registered a 21.2%
increase in 2020, the highest among different occupations.!

Conclusion

In conclusion, this study aimed to describe the causes and
trends of corneal donor mortality from eye bank data in India.
The findings show that corneal donors are more commonly
males in their sixth decade of life. The most common cause of
donor mortality was related to cardio-respiratory arrest with
a concerning rising trend in suicide cases over the years seen
significantly during the pandemic.



September 2022 Das, et al.: Corneal donor mortality in India 3293

Acknowledgements

The authors wish to acknowledge the support of the entire
staff of the Ramayamma International Eye Bank, L V Prasad
Eye Institute, Hyderabad, Telangana, India.

Financial support and sponsorship
Nil

Conflicts of interest
There are no conflicts of interest.

References

1. Dong E, Du H, Gardner L. An interactive web-based dashboard
to track COVID-19 in real time. Lancet Infect Dis 2020;20:533-4.

2. Wilder-Smith A, Freedman DO. Isolation, quarantine, social
distancing, and community containment: Pivotal role for old-style
public health measures in the novel coronavirus (2019-nCoV)
outbreak. ] Travel Med 2020;13;27:taaa020.

3. Das AV, Narayanan R. Demographics and clinical presentation of
patients with ocular disorders during the COVID-19 lockdown in
India: A report. Indian ] Ophthalmol 2020;68:1393-9.

4. Oliva M, Schottman T, Gulati M. Turning the tide of corneal
blindness. Indian ] Ophthalmol 2012;60:423-7.

5. Gain P, Jullienne R, He Z, Aldossary M, Acquart S, Cognasse F,
et al. Global survey of corneal transplantation and eye banking.
JAMA Ophthalmol 2016;134:167-73.

6. Das AV, Chaurasia S, Vaddavalli PK, Garg P. Year one of COVID-19
pandemic in India: Effect of lockdown and unlock on trends
in keratoplasty at a tertiary eye centre. Indian ] Ophthalmol
2021;69:3658-62.

7. SharmaN, D’Souza S, Nathawat R, Sinha R, Gokhale NS, Fogla R,
et al. All India Ophthalmological Society-Eye Bank Association of
India consensus statement on guidelines for cornea and eyebanking
during COVID-19 era. Indian ] Ophthalmol 2020;68:1258-62.

8. Chaurasia S, Mohamed A, Garg P, Balasubramanian D, Rao GN.
Thirty years of eye bank experience at a single centre in India. Int
Ophthalmol 2020;40:81-8.

9. RaoGN, Khanna RC, Athota SM, Rajshekar V, Rani PK. Integrated
model of primary and secondary eye care for underserved rural
areas: The L V Prasad Eye Institute experience. Indian ] Ophthalmol
2012;60:396-400.

10. Pantaledo GR, Zapparolli M, Guedes GB, Dimartini Junior WM,
Vidal CC, Wasilewski D, et al. Evaluation of the quality of donor
corneas in relation to the age of donor and cause of death. Arq Bras
Oftalmol 2009;72:631-5.

11. Patel HY, Brookes NH, Moffatt L, Sherwin T, Ormonde S,
Clover GM, et al. The New Zealand National Eye Bank study
1991-2003: A review of the source and management of corneal
tissue. Cornea 2005;24:576-82.

12. Linke SJ, Eddy MT, Bednarz J, Fricke OH, Wulff B, Schroder AS,
et al. Thirty years of cornea cultivation: Long-term experience in a
single eye bank. Acta Ophthalmol 2013;91:571-8.

13. Teoh SE, Masuda Y, Tan DJH, Liu N, Morrison L], Ong MEH,
et al. Impact of the COVID-19 pandemic on the epidemiology
of out-of-hospital cardiac arrest: A systematic review and
meta-analysis. Ann Intensive Care 2021;11:169.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Sampaio TL, Rodrigues IP, Pontes DF, Ribeiro TK, Yamagushi CK,
de Aratjo WN, et al. Suitability of corneal tissue for transplantation
derived from violent death: A 10-year analysis. Transplant Proc
2015;47:2973-7.

Yasin Y], Grivna M, Abu-Zidan FM. Global impact of COVID-19
pandemic on road traffic collisions. World ] Emerg Surg 2021;16:51.

Hazra D, Jindal A, Fernandes JP, Abhilash KP. Impact of
the lockdown due to COVID-19 pandemic on the spectrum
and outcome of trauma in India. Indian ] Crit Care Med
2021;25:273-8.

Rahman QM, Khan AH, Al Zubayer A, Ahmed M, Hasan MT,
Rahaman A, et al. Factors associated with suicidal behavior among
university students in Bangladesh after one year of COVID-19
pandemic. Heliyon 2022;8:e08782.

Clapperton A, Spittal MJ, Dwyer ], Garrett A, Kolves K, Leske S,
et al. Patterns of suicide in the context of COVID-19: Evidence from
three Australian States. Front Psychiatry 2021;12:797601.

Acharya B, Subedi K, Acharya P, Ghimire S. Association between
COVID-19 pandemic and the suicide rates in Nepal. PLoS One
2022;17:€0262958.

Han JM, Song H. Effect of subjective economic status during the
covid-19 pandemic on depressive symptoms and suicidal ideation
Among South Korean Adolescents. Psychol Res Behav Manag
2021;14:2035-43.

Caballero-Dominguez CC, Ceballos-Ospino GA, Campo-Arias A.
Fatalism, emotional regulation, and suicide risk in colombian
adults during the SAR-Cov-2 disease epidemic. Omega (Westport)
2021;28:302228211066385. doi: 10.1177/00302228211066385.

Gimbrone C, Rutherford C, Kandula S, Martinez-Alés G, Shaman J,
Olfson M, et al. Associations between COVID-19 mobility
restrictions and economic, mental health, and suicide-related
concerns in the US using cellular phone GPS and Google search
volume data. PLoS One 2021;16:€0260931.

Balaji M, Patel V. Hunger, fear, and isolation-A qualitative analysis
of media reports of COVID-19-related suicides in India. Indian J
Psychiatry 2021;63:467-82.

Sripad MN, Pantoji M, Gowda GS, Ganjekar S, Reddi VSK, Math SB.
Suicide in the context of COVID-19 diagnosis in India: Insights
and implications from online print media reports. Psychiatry Res
2021;298:113799.

Pathare S, Vijayakumar L, Fernandes TN, Shastri M, Kapoor A,
Pandit D, ef al. Analysis of news media reports of suicides and
attempted suicides during the COVID-19 lockdown in India. Int |
Ment Health Syst 2020,14:88.

Naghavi M; Global Burden of Disease Self-Harm Collaborators.
Global, regional, and national burden of suicide mortality 1990 to
2016: Systematic analysis for the Global Burden of Disease Study
2016. BMJ 2019;364:194.

National Crime Records Bureau (NCRB) Report, October 2021.
Available from: https://www.statista.com/statistics/665354/
number-of-suicides-india/. [Last accessed on 2022 May 24].
Accidental Deaths and Suicides (ADSI) Report, October 2021.
Available from: https://ncrb.gov.in/sites/default/files/adsi2020_
Chapter-2-Suicides.pdf. [Last accessed on 2022 May 24].



