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ABSTRACT

Introduction Diabetic retinopathy is one of the leading
causes of vision impairment globally. Alongside the
systemic control of diabetes and timely detection of
diabetic retinopathy, the prompt initiation and completion
of treatment is essential to prevent vision loss. Routine
monitoring of access to retinal screening services for

the detection of diabetic retinopathy is common, while
monitoring of coverage of subsequent treatment services
is far less common. When diabetic retinopathy treatment
coverage is assessed, there is great variability in how it is
defined and reported. If a definition of treatment coverage
could be standardised, the monitoring of the quality

of diabetes eye care could more readily be compared
between settings and over time. The aim of this review

is to summarise how diabetic retinopathy treatment
coverage has been measured in published studies and
the extent to which these have been disaggregated by
population groups.

Methods and analysis A search will be conducted on
Medline and Embase without any language restrictions,
for cohort and cross-sectional studies published from 1
January 2015 that report diabetic retinopathy treatment
coverage for adults with diabetic retinopathy and/

or macular oedema. We will include studies from any
world region reporting diabetic retinopathy treatment
coverage for one or more of: (1) laser photocoagulation;
(2) intravitreal injections of antivascular endothelial growth
factor agents; (3) intravitreal injections of corticosteroids;
(4) vitrectomy. The PROGRESS framework (place of
residence, race/ethnicity/culture/language, occupation,
gender/sex, religion, education, socioeconomic status and
social capital) will be used to assess disaggregation by
population groups. Two investigators will independently
screen studies and extract relevant data. Data will be
synthesised descriptively to outline the full range of
definitions of diabetic retinopathy treatment coverage in
the literature and identify the common sources of data
used.

Ethics and dissemination This review will only include
published data; thus, no ethical approval will be sought.
The findings of this review will be published in a peer-
reviewed journal and presented at relevant conferences.
The findings will also be considered in conjunction with
an ongoing review on retinal screening for diabetic
retinopathy to develop indicators for monitoring of services
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= A strength of this study is that the search will be
designed and implemented by an experienced in-
formation specialist, followed by screening, study
selection and data extraction being conducted by
two investigators independently.

= Afurther strength is that this systematic assessment
of measures of diabetic retinopathy treatment cov-
erage can facilitate subsequent systematic reviews
of the coverage of diabetic retinopathy treatment,
with meta-analysis of country estimates if compa-
rable definitions are identified.

= The studies included in the review will not be criti-
cally appraised as this review describes the meth-
odological aspects of the measurement of diabetic
retinopathy treatment coverage only.

along the diabetes eye care pathway, which may include
an indicator of effective service coverage.

Registration Open Science Framework registration
6/08/2024: https://osf.io/5b93m

INTRODUCTION

Diabetes is a large and growing issue glob-
ally.' Diabetes can result in a range of compli-
cations, and diabetic retinopathy is one of the
most common microvascular complications.”
In many countries, diabetic retinopathy is
one of the leading causes of vision loss, partic-
ularly among working-age adults (20-65
years), contributing to substantial individual,
family and societal impacts.”* In 2019, there
was an estimated 160 million people with
some degree of diabetic retinopathy, of whom
47million had vision-threatening diabetic
retinopathy.’

The management of diabetes, through
control of blood glucose, blood pressure
and lipids, is an integral part of avoiding
diabetes complications, including diabetic
retinopathy.® Alongside the systemic control
of diabetes, a further essential component of
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preventing vision loss from diabetic retinopathy is timely
detection and direct ophthalmic treatment.” ” There
are four clinical stages of diabetic retinopathy: mild,
non-proliferative diabetic retinopathy to moderate and
severe non-proliferative diabetic retinopathy which can
lead to proliferative diabetic retinopathy, the advanced
stage of the disease where there is abnormal growth of
new retinal blood vessels in the peripheral retina.® At any
stage of retinopathy, a patient may also develop diabetic
macular oedema, which occurs when blood vessels leak
fluid and cause swelling of the macula (which is respon-
sible for central vision).® Patients found to have moderate
to proliferative diabetic retinopathy and/or diabetic
macular oedema during retina screening need to be
reviewed by an ophthalmologist to determine the appro-
priate treatment approach.”

The standard treatment for patients with proliferative
diabetic retinopathy and/or diabetic macular oedema is
one or both of laser photocoagulation and intravitreal
injections of antivascular endothelial growth factor (anti-
VEGF) agents, which each often require more than one
treatment session.” ® For patients who do not respond
to these treatments, intravitreal injections of corticoste-
roids are often used as second-line therapy.®® In patients
with advanced diabetic retinopathy, complications such
as persistent vitreous haemorrhage and tractional retinal
detachment can develop, and a vitrectomy may be
required, where the vitreous body is removed and then
replaced with another substance.® Both the timely initia-
tion and completion of the treatment plan are essential to
ensure the effectiveness of diabetic retinopathy treatment
in terms of halting further bleeding, slowing the growth
of new blood vessels and preserving vision.

There is evidence that, after detection of retinopathy,
appropriate and timely treatment services are not acces-
sible to all population groups.'”"* Many factors affect
the extent to which people can commence and complete
diabetic retinopathy treatment, and inequity in access
to both systemic diabetes and retinal care is ubiquitous
for some population groups, including non-dominant
ethnic minorities, lower-income groups and people with
low social support.'*"? Patients who are not supported to
effectively manage their diabetes often have the mostrapid
progression of diabetic retinopathy and are less likely to
receive timely retinal screening and treatment services.®
Further, in many countries, retinal screening services are
integrated into primary care, available at community loca-
tions and implemented by technicians using cameras, so
tend to be more accessible than treatment services which
require ophthalmologists and specific equipment. There-
fore, timely detection does not universally lead to timely
treatment.'* Commonly reported barriers to treatment
for diabetic retinopathy include the high cost of treat-
ment, services being located in distant or inconvenient
locations, long waiting times, being frightening and the
limited capacity of the eye care workforce.”'?

Universal health coverage is currently a strategic
priority of the World Health Organization (WHO) which

aims to ensure that people receive the health services
they need, of sufficient quality to be effective, without
incurring financial hardship.'® Service coverage indica-
tors, including treatment coverage indicators, are crucial
to monitor progress towards universal health coverage.'”
Coverage of health services captures the proportion
of a population needing a service who use it."® Thus,
diabetic retinopathy treatment coverage indicators aim
to measure the number of people requiring treatment
for diabetic retinopathy and who receive it. Monitoring
the coverage of diabetic retinopathy treatment services is
crucial to have a thorough understanding of the extent
to which services are accessible for patients to commence
and complete treatment. For diabetes eye care, a retinal
screening coverage indicator was included in WHO’s
inaugural Eye Care Indicator Menu, while retinal treat-
ment coverage was not.'” There is great variability in
how studies define and report treatment coverage from
routinely collected clinical records. For example, some
studies report patient adherence to a first ophthalmology
appointment or to commencing treatment,” while others
report compliance to further treatment sessions and
follow-up appointments by measuring treatment gaps,
delays or loss to follow-up which can affect the success
of diabetic retinopathy treatment."’ '>*' The term treat-
ment coverage will be used in this review to encompass
all measures that report some aspect of service uptake for
diabetic retinopathy treatment, including measures that
quantify the patients who attended treatment sessions or
follow-up appointments as well as measures that quantify
non-attendance.

Treatment coverage has also been measured in
population-based surveys by using retinal images of survey
participants to quantify how many had evidence of diabetic
retinopathy treatment.”” The variation in the definition
of these treatment coverage measures also contribute
to substantial differences in estimates reported across
studies.”” ** In the World Report on Vision, WHO included
the development of definitions for service coverage indi-
cators as a key recommendation, which could include an
indicator for diabetic retinopathy treatment coverage.” If
a definition of treatment coverage could be standardised,
the monitoring of quality of diabetes eye care at the
facility-level, subnationallevel and national-level could
more readily be compared.”*

Objective

The aim of this methodological review is to provide a
comprehensive summary of how diabetic retinopathy
treatment coverage has been defined in published studies
from any world region and the extent to which these
have been disaggregated by population groups. Diabetic
retinopathy treatment coverage could be reported for
one or more of: (1) laser photocoagulation; (2) intra-
vitreal injections of anti-VEGF agents; (3) intravitreal
injections of corticosteroids; (4) vitrectomy. The PROG-
RESS framework (place of residence, race/ethnicity/
culture/language, occupation, gender/sex, religion,
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education, socioeconomic status and social capital) will
be used to systematically assess disaggregation by popu-
lation groups.”® This study will focus on identifying and
summarising the sources of data used and the population
included in the denominator and numerator population.
The results of this review will be combined with that of an
ongoing systematic review of retina screening coverage
for people with diabetes?” to inform the development of
an indicator to monitor effective coverage of diabetes eye
care services.

METHODS

This protocol has been prepared in accordance with
the guidance on the conduct and reporting of method-
ological studies.”® # Tt was registered on Open Science
Framework on 6 August 2024 and can be viewed online
(https://ost.io/5b93m).

Eligibility criteria

Population and context

We will include studies from any country reporting
diabetic retinopathy treatment coverage for adults with
diabetic retinopathy and/or diabetic macular oedema
attributable to any type of diabetes for one or more of:
(1) laser photocoagulation; (2) intravitreal injections of
anti-VEGF agents; (3) intravitreal injections of corticoste-
roids; (4) vitrectomy. We will exclude studies reporting
service coverage of ophthalmology appointments without
explicit mention of one of the four treatment modali-
ties, as well as studies that analyse clinical outcomes to
determine an appropriate treatment follow-up schedule.
There will be no restrictions on patient characteristics
such as sex, ethnicity, duration of diabetes or location.
We will include studies measuring treatment coverage for
diabetic retinopathy alongside other conditions (eg, treat-
ment coverage for anti-VEGF among people with diabetic
retinopathy and/or macular degeneration) if treatment
coverage for diabetic retinopathy is reported separately.
We will exclude studies reporting outcomes only for
people with gestational diabetes as diabetic retinopathy
rarely occurs during pregnancy in this population.” We
will also exclude studies reporting outcomes only in chil-
dren (aged 18 years or below) as there is limited evidence
for treatment in paediatric patients with diabetic retinop-
athy and/or diabetic macular oedema and treatment is
usually not required until adulthood.”

Type of studies

We will include the published (peerreviewed) litera-
ture that report primary data. We will include prospec-
tive and retrospective cohort studies and cross-sectional
studies. All editorials, protocols, reports of pilot studies
and conference abstracts will be excluded. We will also
exclude systematic reviews or other evidence syntheses
but will examine the reference lists of relevant reviews
to identify any potentially relevant studies. We will only
include studies that refer to some measure of diabetic

retinopathy treatment coverage in the abstract. As the
use of anti-VEGF agents in the treatment of proliferative
diabetic retinopathy and/or diabetic macular oedema
has become more widespread in the last decade, we will
limit our review to studies published since 1 January
2015.° * The search will have no language restrictions
and every effort will be made to translate studies reported
in languages other than English.

Information sources and search strategy

We will include all studies published from 1 January 2015
to the search date by searching the Medline (Ovid) and
Embase electronic databases using a search strategy devel-
oped and run by an experienced information specialist
in July 2024. Key search terms include diabetic retinop-
athy, diabetic macular oedema, photocoagulation, VEGF,
dexamethasone and vitrectomy. Our full search strategy
for Medline and Embase is provided in online supple-
mental appendix 1. We will download and deduplicate
the results in EndNote, and then export the results into
Covidence, an online systematic review platform, (Veritas
Health Innovation, Melbourne, Australia; available at
www.covidence.org) for screening. We will examine the
reference list of relevant reviews that we identify during
the initial screening process and consider any additional
potentially relevant primary studies against our inclusion
criteria. As this is a methodological study of published
literature, grey literature will not be searched.

Study selection

Study selection will be performed in Covidence. Two
investigators will independently screen the title and
abstracts of all studies identified in the search and the full
texts of all potentially relevant publications will then be
acquired and assessed to establish eligibility for inclusion.
Publications that do not meet the inclusion criteria will
be excluded and a reason for exclusion will be assigned to
each study. Any disagreements in the screening of search
results will be resolved by discussion and consultation
with a third investigator as needed.

Data extraction
Data extraction will be performed in Covidence. Prior to
data collection, the data extraction form will be piloted
by two investigators on five studies based on the data
items specified below, and modifications undertaken as
required. Data will then be extracted independently by
two investigators and any discrepancies will be resolved by
discussion with a third investigator if necessary.

We will extract information on the study and partici-
pant characteristics, as well as detailed information on
the primary outcome measure of diabetic retinopathy
treatment coverage.

1. Study characteristics: title, year of publication, lan-
guage of publication, country/countries of study, data
source (eg, electronic vs paper-based medical records,
facility-based survey data, population-based survey
data, service activity or payment data), year(s) of data
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collection, number of participants and extent of miss-

ing data.

2. Participant and context characteristics: participant in-
clusion criteria (age, diabetes type), diabetic retinop-
athy status,” health sector (eg, public/private/third
sector) and financing of treatment (eg, state funded
or out of pocket costs).

3. Outcome(s): we will extract details for all treatment
coverage outcomes reported. For each outcome we
will extract:

a. Name and definition of treatment coverage (includ-
ing details on the numerator, denominator, the con-
dition being treated and any exclusion criteria for
the eligible population).

b. Treatment method (laser/anti-VEGF/corticoster-
oids/vitrectomy/combination of treatment meth-
ods).

c. Number of treatment sessions assessed (eg, first,
all'520y

d. Follow-up interval of treatment (eg, returned for
follow-up appointment within 6 months™).

e. Measurement type (eg, cross-sectional during a de-
fined time period,lo 1921 time-to-event such as, time
to discontinuation® ).

f. Follow-up period of study population (eg, 12
months, 5 years).

g. Disaggregation by any factors in the PROGRESS
framework.”

h. Report of post-treatment visual acuity (yes/no).

i. Any reflections of authors on strengths or weakness-
es of the treatment coverage measure.

Synthesis of results

Data synthesis will focus on outlining the full range of
definitions of diabetic retinopathy treatment coverage.
We will descriptively summarise the characteristics of
the studies reporting the measures, including source of
data, inclusion criteria, treatment method and extent
of data missingness. Categorical data (eg, number of
studies using routinely collected facility-based data
vs population-based survey data) will be reported as
frequencies and percentages, while continuous data (eg,
number of participants) will be provided as the median
and IQR.

In keeping with available guidance, we will not assess
risk of bias of the included studies because this review
describes the methodological aspects of the measure-
ment of diabetic retinopathy treatment coverage rather
than establishing the trustworthiness of effect measures,
where risk of bias assessment is arguably most useful.*®
We do not plan to report the actual levels of diabetic
retinopathy treatment coverage reported in these
studies as this is beyond the scope of a methodological
review; the results of this methodological review can
inform subsequent systematic review and meta-analysis
of country estimates of diabetic retinopathy treatment
coverage.

Patient and public involvement
Patients and the public will not be involved in the conduct
of this methodological review.

Ethics and dissemination

This review will only include published data; thus, no
ethical approval will be sought. The findings of this
review will be published in a peerreviewed journal and
presented at relevant conferences. The findings will also
be considered in conjunction with an ongoing review on
retinal screening for diabetic retinopathy®’ to develop
indicators for monitoring of services along the diabetes
eye care pathway, which could include a measure of
effective service coverage. It is beyond the scope of this
methodological study to summarise the service coverage
or outcomes of the included studies, but it may iden-
tify whether sufficient evidence is available to warrant a
subsequent systematic review of one or more treatment
modality.
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