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ABSTRACT

Background: Corneal blindness is one of the major preventable causes of visual
impairment in India, with a persistent gap between the demand for and availabil-
ity of donor corneas. The present study aimed to assess national trends and
state-wise variations in cornea collection and corneal transplantation over a five-
year period (2016-17 to 2020-21) under the National Programme for Control of
Blindness and Visual Impairment (NPCBVI).

Methodology: Retrospective record analysis was done using data from NPCBVI
from 2016-17 to 2020-21 for cornea collection and transplantation. Data from
state/UT wise were collected and rates per 1,00,000 population were calculated
on the basis of estimated population.

Results: While cornea collection was rising slowly till 2017-18 (71,709;
5.76/lakh) and subsequently fell sharply to 17,402 (1.29/lakh) in 2020-21, cornea
transplantation also followed a similar trend, declining from 31,417 (2.52/lakh) to
11,859 (0.88/lakh) over the five years. Marked regional variation was observed,
with some states like Chandigarh, Telangana, Puducherry, Mizoram, and Gujarat
showing higher collection and transplantation rates and other states namely, Bi-
har, Jharkhand, and North Eastern states lagged behind.

Conclusions: The country of India shows marked regional disparities concerning
corneal procurement and transplantation. The number has fallen sharply since
the time of the coronavirus pandemic.
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INTRODUCTION

Corneal blindness remains a significant cause of pre-
ventable blindness worldwide and in India. It has been
estimated that around 200,000 corneas from the donors
are required annually to deal with the burden of corneal
blindness in the country, however the current demands
remain unmet due to an insufficiency in supply.[1,2] De-
spite national programs, India continues to face shortag-
es of corneas owing to the lack of infrastructure facili-
ties, awareness, and inconsistencies in eye banking in
different states.[3] However, implementation remains
uneven across regions.[4,5] Corneal harvesting in India
has changed over the years from a voluntary system of
donations to organised hospital-based cornea retrieval
programs (HCRP) under NPCBVL.[6,2]

Eye banking operations were significantly affected during
the COVID-19 pandemic, leading to reduced corneal pro-
curement and transplantation.[7-10]. Under NPCBVI, the
existing activities include the use of mobile ophthalmic
units, IEC activities, and capacity building, and the lim-
ited state level analysis exist in literature.[11] Thus,
state-wise evaluation of cornea collection and transplan-
tation activities is essential for identifying regional dis-
parities and trends to strengthen the eye care delivery
systems in India.[12,13] While there is national-level in-
formation available, no comparative analysis at the state
level has been conducted yet. Thus, the study was
needed to assess the trends of corneal collection and
transplantation in India from 2016-17 to 2020-21.

The purpose was to study national trends and state-by-
state differences in cornea collection and transplantation
under NPCBVI in India from 2016 to 2021.

MATERIALS AND METHODS

A retrospective, record-based descriptive study was
conducted using secondary analysis of routinely collect-
ed data under the National Programme for Control of
Blindness and Visual Impairment (NPCBVI). The study
analysed state- and Union Territory-wise available data
on cornea collection and corneal transplantation of five
years from 2016-17 to 2020-21. The required data were
obtained from officially published programme reports
and administrative datasets available through govern-
ment sources related to NPCBVI. These datasets provid-
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ed year-wise information on the number of corneas col-
lected and the number of corneal transplantations per-
formed across different states and Union Territories in
India.[14].Population estimates corresponding to each
reporting year were obtained from official population da-
tasets to facilitate calculation of standardised rates per
1,00,000 population.[15].For analysis, the primary varia-
bles included State/Union Territory, reporting year, total
number of corneas collected, total number of corneal
transplantations performed, cornea collection rate per
1,00,000 population, and corneal transplantation rate per
1,00,000 population. “Utilization rate was calculated as
the percentage of collected corneas utilised for trans-
plantation.” The cornea collection rate and corneal
transplantation rate were calculated in Microsoft excel.
Data were compiled and analysed using Microsoft Excel,
and descriptive statistics were generated. Year-wise
comparisons were undertaken to assess trends over
time, and findings were presented using tabular and
graphical representations. In addition, inter-state and
regional variations were assessed by comparing rates
across different states and Union Territories.

The analysed data were presented using tabular sum-
maries and necessary graphs to help in proper interpre-
tation of trends and patterns. The analysis included a
total of 37 regions of India, that includes 22 major
states, 8 northeastern states, and 7 Union Territories.

This study was exempted from the ethical approval as it
involved only secondary analysis of data available in the
public domain and did not involve any individual-level
patient information.

RESULTS

National Level Trends: There was an overall increase in
cornea donation till 2017-18, followed by a continuous
decrease, with a sharp decline noted in 2020-21. Similar
trends were noted for corneal transplant procedures.
The collection rate reduced from 5.50/lakh (2017-18) to
1.29/lakh (2020-21), while the transplantation rate fell
from 2.40/lakh to 0.88/lakh during the same period.
Though the absolute number reduced, the utilisation of
tissues improved from around 45% in 2016-17 to 68% in
2020-21 (reflecting efficient use of the limited supply of
tissues). (Table 1).

Table 1: National Trends in Cornea Collection, Transplantation, and Utilisation Rates, under NPCBVI, India 2016-

17 to 2020-21

Year Cornea Collection  Collection Rate Corneal Transplantation Transplant Rate Utilization Rate (%)
(/lakh population) (/lakh population)

2016-17 67709 5.25 30740 2.38 45.4

2017-18 71709 55 31417 2.4 438

2018-19 68409 5.18 26601 2.02 38.9

2019-20 65417 4.9 31019 2.33 474

2020-21 17402 1.29 11859 0.88 68.1
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Regional Differences: There was significant variation be-
tween states in all the years considered. Some regions
that performed well in corneal donation/transplantation
included Chandigarh, Telangana, Puducherry, Mizoram,
and Gujarat. On the other hand, some poorly performing
states include Bihar, Jharkhand, Himachal Pradesh,
Chhattisgarh, as well as states in North-East India (Table
2; Figs 1-4). Union territories (UTs) located in urban are-
as, as well as Southern states, generally performed bet-
ter compared to those from northern parts of India, as
well as the North-East.

Main Findings: A sharp decline in donations and trans-
plants was observed in 2020-21.

Table 2: Top and Bottom performing States/UTs based
on Cornea Collection and Transplantation Rates (/lakh
population) under NPCBVI, India 2020-21

Category State/UT Collection Rate Transplant Rate

(/1,00,000) (/1,00,000)

Top Chandigarh 14.25 13.5
Top Mizoram 8.47 2.16
Top Puducherry 7.16 1.37
Top Telangana 5.58 4.15
Top Gujarat 3.68 0.93
Bottom  Bihar 0.06 0.06
Bottom Jharkhand 0.02 0
Bottom Himachal Pradesh 0.01 0.03
Bottom Chhattisgarh 0.01 0
Bottom Nagaland 0 0
DISCUSSION

This study demonstrates the temporal and spatial differ

ences in cornea acquisition and transplantations under
NPCBVI in India between 2016-17 and 2020-21.[14,15]

A modest improvement was observed prior to the
COVID-19 pandemic; there has been a steep fall in 2020-
21, corroborating the worldwide disruption in eye bank-
ing facilities amid COVID-19 [7-10,16]. The increase in
utilization rates despite a fall in donations suggests more
effective use of available tissue during shortages.[16] In
contrast to the global standards, India still lags behind
developed nations like the United States in eye banking
performance.[17,18]

Significant advancements in corneal transplantation
techniques, particularly lamellar keratoplasty, have im-
proved outcomes globally leading to better survival and
fewer rejections rates.[19,20] Consistent regional varia-
tions have been observed. High performance in South-
ern States and Union Territories like Chandigarh and
Puducherry could be due to good eye bank infrastruc-
ture, early implementation of HCRP, high literacy rates,
and awareness about eye donation. [2,6] However, low
performance in Bihar, Jharkhand, and North-Eastern
states could be due to structural constraints like poor
infrastructure, geographical constraints, and low aware-
ness rates. [3,12] The important gaps in the programs
could be low HCRP coverage, imbalanced eye bank in-
frastructure, low awareness, and cultural issues. [2,13]
Important policy actions could be compulsory reporting
from hospitals, improvement in eye bank infrastructure
in poor-performing states, integration with National Digi-
tal Health Infrastructure, and establishment of a central
registry for cornea. [11] Further research is necessary
to assess the long-term effects of these policies on the
equitable delivery of corneal transplant services. [3,10]
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Figure 1: State/UT-wise Cornea Collection Rate (/lakh
population) under NPCBVI in India 2019-20

Figure 2: State/UT-wise Corneal Transplantation Rate
(/lakh population) under NPCBVI in India, 2019-20
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Figure 3: State/UT-wise Cornea Collection Rate (/lakh
population) under NPCBVI in India, 2020-21

STRENGTH AND LIMITATIONS

This research employs national-level secondary data for
a high degree of generalizability throughout India. But
the trends beyond 2020-21 have not been considered.
There are several limitations to this research that need
to be discussed. First, no data was available regarding
the number of eye banks, awareness, socio-economic
variables, and voluntary/hospital-based eye donations.
Additionally, the study may underestimate total corneal
collection as data from private and non-NPCBVI eye
banks were not included.

CONCLUSION

The findings in the study emphasize the existing regional
inequalities and a sharp drop in corneal donations and
transplants in India in 2020-21, which is mainly due to
the COVID-19 pandemic. Despite some prior success,
India continues to experience a substantial mismatch
between the demand and supply of donor corneas. Clos-
ing this mismatch will entail improvements in eye bank
infrastructures, hospital-based cornea donations, initia-
tives aimed at poorly performing regions, as well as
adoption of online methods of donor registration and
monitoring. Equitable distribution of corneal transplanta-
tion services is essential to reduce avoidable corneal
blindness in India. Addressing these disparities is essen-
tial for achieving India’s goal of eliminating avoidable
blindness under Vision 2030.
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