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ABSTRACT

Introduction: Diabetic macular oedema (DMO)
is a complication of diabetic retinopathy that
can result in vision loss. The disease can impact
different spheres of a patient’s life, including
physical and psychological health, work, and
activities of daily living, entailing an important
use of healthcare and non-healthcare resources.
This study aimed to estimate the socio-economic
burden of DMO in Spain.
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Methods: The burden of DMO was estimated
from a societal perspective, per patient, year of
treatment since diagnosis, and type of treat-
ment. Four categories were considered: direct
healthcare costs (DHC), direct non-healthcare
costs (DNHC), labour productivity losses (LPL),
and intangible costs (IC) associated with loss of
quality of life. Average annual costs were cal-
culated by multiplying the resources used per
patient by their corresponding unit price (or
financial proxy). For a more accurate estimation,
differences in resource use between treatments
(intravitreal anti-vascular endothelial growth
factor injections of ranibizumab or aflibercept,
and intravitreal dexamethasone implants) and
year since diagnosis (first, second, and third year
or beyond) were considered and presented sepa-
rately. The reference year for costs was 2021.

Results: The average annual costs of DMO in
the first year of treatment after diagnosis was
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estimated at €18,774, €17,512, and €16,188 per
patient treated with ranibizumab, aflibercept,
and dexamethasone, respectively. This burden
would be reduced to €15,783, €15,701, and
€12,233 in the second year, and to €15,119,
€15,043, and €12,790 in the third year, respec-
tively. Diagnosis of DMO entails an additional
one-off cost of €485. DHC accounted for the
greatest proportion of total annual costs per
patient, independent of the year, with LPL also
making an important contribution to total costs.
Conclusions: The socio-economic impact of
DMO on patients, the healthcare system, and
society at large is substantial. The constant
increase in its prevalence accentuates the need
for planning and implementation of healthcare
strategies to prevent vision loss and reduce the
socio-economic burden of the disease.

Keywords: Burden of disease; Resource
consumption; Healthcare costs; Non-healthcare
costs; DMO; Productivity losses; Quality of life

Key Summary Points

Diabetic macular oedema (DMO) is a highly
prevalent disease that imposes a substantial
burden on patients, the healthcare system,
and society at large.

5.7% of patients with diabetes mellitus (DM)
type 1 and 6.4% of patients with DM type 2
present DMO.

This study aimed to estimate the socio-eco-
nomic burden of DMO in Spain.

The average annual costs of DMO in year
1 was estimated at €18,774, €17,512, and
€16,188 per patient treated with ranibi-
zumab, aflibercept, and dexamethasone,
respectively.

There are potential benefits of prompt effec-
tive treatments that prevent disease progres-
sion.

This burden would be reduced to €15,783,
€15,701, and €12,233 in year 2, and to
€15,119, €15,043, and €12,790 in year 3+,
respectively.

INTRODUCTION

Diabetic retinopathy is among the leading
causes of blindness (5.6%) and moderate-severe
vision impairment (3.0%) worldwide [1]. Dia-
betic macular oedema (DMO) is a complication
of diabetic retinopathy whereby a failure of the
blood-retinal barrier results in the accumulation
of fluid in the centre of the retina [2, 3]. This
build-up causes blurred and distorted central
vision [3]. Treatment of DMO consists of intra-
vitreal injections of anti-vascular endothelial
growth factor (anti-VEGF), established as the
treatment of choice alongside corticosteroids [4].
Other available treatments include laser photo-
coagulation and surgical intervention [3].

The disease and its associated treatments can
lead to complications and/or adverse events
(AEs) such as infectious endophthalmitis [5],
increased intraocular pressure [5], retinal detach-
ment [6], vitreous haemorrhage [7], and rubeosis
[7], among others. In 2014, the average annual
cost of diagnosis, treatment, and follow-up was
estimated at €4199.4 per patient in Spain [8].
Patients with DMO also often perceive a nega-
tive impact of the disease on their functionality
and quality of life, mainly due to vision qual-
ity loss [9]. As such, DMO has been associated
with a poor physical health status and impaired
work productivity [10], as well as reduced qual-
ity of life given loss of visual acuity [11]. Taken
together, the effects of DMO impose a consider-
able burden on both the healthcare system and
society.

In Spain, 12.5% of the population 18 years
or older have diabetes mellitus (DM) (1.0% DM
type 1 and 11.5% DM type 2) [12]. Moreover,
5.7% of patients with DM type 1 and 6.4% of
patients with DM type 2 present with DMO [13].
Studies suggest that the global number of adults
with DMO will increase by 51.9% in the next 20
years, in relation to the increase in patients with

A\ Adis



Ophthalmol Ther (2024) 13:1937-1953

1939

diabetes [14]. Early diagnosis and early treat-
ment could prevent progressive vision loss in
patients with DMO [8].

Projections of increased DMO prevalence
highlight the need for planning and implement-
ing healthcare strategies that prevent vision loss.
It is therefore important to understand the eco-
nomic and social burden of DMO, and thus the
potential benefits of treating the disease more
effectively and preventing vision loss. Therefore,
the aim of this study was to estimate the burden
per patient with DMO in Spain from a societal
perspective, according to the type of treatment
and time since diagnosis.

METHODS

Study Design

The burden of DMO was estimated using a prev-
alence approach, from a societal perspective, per
patient, year of treatment since diagnosis, and
type of treatment. Four cost categories were con-
sidered, including direct healthcare costs (DHC),
direct non-healthcare costs (DNHC), labour pro-
ductivity losses (LPL), and intangible costs (IC)
associated with loss of quality of life (Fig. 1). The
cost of diagnosis was further included as a one-
off cost.

Cost items associated with DMO (e.g.,
resources used) were obtained through a nazr-
rative literature review carried out in PubMed®.

Subsequently, an online meeting was held with
an advisory committee of four well-known
experts in DMO in Spain (three retina-vitreous
specialised ophthalmologists and one hospital
pharmacist) to discuss and validate the infor-
mation extracted from the literature review.

Given differences in resource consump-
tion over time since diagnosis, three groups of
patients were considered: (a) patients in their
first year of treatment after diagnosis (year 1),
(b) patients in their second year of treatment
after diagnosis (year 2), and (c) patients in their
third year of treatment after diagnosis or later
(year 3+). In addition, three types of treatment
were considered: (a) treatment with intravit-
real injections of ranibizumab, (b) treatment
with intravitreal injections of aflibercept, and
(c) treatment with intravitreal dexamethasone
implants in patients refractory to three load-
ing doses of anti-VEGF (ranibizumab or afliber-
cept). The latter would account for 40.0% of
patients [15] that would receive 3 months
(months 1-3) of treatment with intravitreal
anti-VEGF injections, followed by 9 months
(months 4-12) of treatment with intravitreal
dexamethasone implants in their first year of
treatment.

Moreover, the number of eyes affected by
DMO was accounted for in resource consump-
tion estimates. Accordingly, the proportion of
patients with unilateral and bilateral DMO at
the time of diagnosis and over the first 3 years
of treatment was estimated (see the Supple-
mentary Material—Table S1).

Aflibercept

Ranibizumab

Type of treatment

Year 3+

Dexamethasone

Year since diagnosis

> Cost of diagnosis*

Direct healthcare costs

Direct non-healthcare costs

/

Cost categories

Labour productivity losses

Intangible costs

Fig. 1 Burden of DMO study design. DM O diabetic macular oedema. *One-off cost not included in the total cost
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Cost Items

Items Associated with Diagnostic One-Off
Costs

The cost of diagnosis includes medical visits and
specific tests which are presented in Table 1.

Items Associated with Direct Healthcare Costs

DHC include treatment and follow-up costs
associated with medical visits, tests, intravitreal
injections and/or implants, and AEs. The num-
ber of intravitreal anti-VEGF injections by year
since diagnosis was based on a treat-and-extend
regimen, which was discussed and validated by
the advisory committee of this study. A detailed
description of cost items used to estimate DHC
are presented in Table 2. For patients treated
with dexamethasone, year 1 includes cost items
associated with anti-VEGF intravitreal injections
until dexamethasone switch due to refractori-
ness (Fig. 2).

Table 1 Items associated with diagnostic one-off costs

Number per Refer-
patient ences
Medical visits
Medical visits 1.0 [16]
Medical tests
Visual acuity test 1.0 [16]
Biomicroscopy 1.0 [16]
OCT 1.0 [16]
OCT-A* 0.5 [16]
Fluorescein angiographyb 0.1 [16]

DMO diabetic macular oedema, OCT optical coherence
tomography, OCT-4 optical coherence tomography-angi-
ography

*Assumption based on advisory committee comment that
it is used “sometimes” for the diagnosis of DMO

bAssumption based on advisory committee comment stat-
ing that it is used “less and less or not at all” for the diagno-
sis of DMO

Items Associated with Direct Non-healthcare
Costs

DNHC include informal care, formal care,
commuting for medical visits, and use of non-
visual technical aids (Table 3). Informal care
was defined as unpaid personal care related to
DMO, provided by the patient’s affective envi-
ronment (e.g., relatives, friends). Accompanying
the patient to medical visits was the only item
considered as informal care, given the lack of
further information on the matter. On the other
hand, formal care was defined as paid personal
care related to DMO, provided by professionals.
Due to the lack of published information on
formal care for patients with DMO, the prob-
ability of a patient with neovascular age-related
macular degeneration (nAMD) needing formal
care (0.139) [24] was taken as a reference and
assumed it would be 25.0% lower for a patient
with DMO as it is less disabling than nAMD.
Therefore, the probability of a patient with
DMO needing formal care was estimated to be
0.104, irrespective of treatment type and year
since diagnosis. Moreover, non-visual technical
aids included the use of items such as a magni-
fying glass, special lamp, computer application,
or smoke sensors. Due to the lack of DMO infor-
mation on this subject, the probability of such
patient needing non-visual technical aids was
assumed to be 25.0% lower than in patients with
nAMD (0.370) [24], as DMO is less disabling in
comparison to nAMD. Therefore, the probability
of a patient with DMO needing non-visual tech-
nical aids was estimated at 0.278, irrespective of
treatment and year since diagnosis.

Items Associated with the Cost of Labour
Productivity Losses

LPL was defined as the impact of the disease on a
patient’s work activity and included (a) working
hours lost to DMO medical visits (based on the
percentage of patients who work, the number
of specialist visits, and an average of 3 h spent
on each visit), per treatment type and year since
diagnosis (Table 4), and (b) working hours lost
associated with changes in work status (reduc-
tion in working hours, loss or abandonment of
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employment, or being granted an incapacity for
work) per year since diagnosis (Table 5).

Items Associated with Intangible Costs

IC included the impact of DMO on patients’
activities of daily living and quality of life,
regardless of treatment type and year since
diagnosis. The annual impact of DMO on the
patient’s activities of daily living is presented in
Table 6. The annual impact of DMO on patients’
quality of life was estimated as the average loss
of utility (measured by quality-adjusted life years
or QALYs) relative to the general population.
Accordingly, the average utility value of patients
with DMO (0.823) [26] was subtracted from the
average utility value of the Spanish population
aged>18 years (0.910) [27], yielding an average
utility loss of 0.087. The mean utility of patients
in the first year of treatment with ranibizumab
[26] was assumed for the other treatments, as the
mean utility associated with other treatments
was not available.

Cost Estimation

The burden per patient with DMO by treatment
type and year since diagnosis was calculated
by multiplying cost items by their unit prices
or financial proxies. The latter can be found in
the Supplementary Material—Tables S19 to S23.
Unless otherwise specified, they were applied
irrespective of treatment type and year since
diagnosis.

DHC were estimated indirectly by multiply-
ing cost items by their unit prices, with the
exception of the cost of medication that was
estimated from the laboratory price of an intra-
vitreal injection with ranibizumab (Lucentis®,
Novartis Farmacéutica S.A., 10 mg/mL™! prefilled
syringe of 0.165 mL or one vial of 0.23 mL) or
aflibercept (Eylea®, Bayer Hispania S.L., 40 mg/
mL! prefilled syringe of 90 uL or one vial of
100 pL) which was €742.0 for both medications,
and of an intravitreal dexamethasone implant
(Ozurdex®, Allergan S.A., one intravitreal
implant of 700 ng) which was €950.0. Regarding
DNHC, the cost of informal care was estimated

using the proxy good method, whereby the time
spent by the informal caregiver in caring for the
patient due to the disease is valued at the cost
of replacing that person with a non-qualified
worker. Therefore, the hourly minimum wage
for domestic workers (€7.6) [30] was multiplied
by the number of hours an informal caregiver
spends in accompanying the patient with DMO
to medical visits. To estimate the cost of formal
care and given the lack of information for DMO,
75% [31] of the annual cost in formal care for
patients with AMD (€1421.6) [24] was assumed,
as DMO is less disabling []. Therefore, the annual
cost of formal care per patient with DMO was
estimated at €1066.2. The cost associated with
commuting to attend medical visits was esti-
mated by multiplying the number of commutes
between home and the health centre by the
cost per commute (€8.0). This cost was calcu-
lated as the average cost per commute by car
(€5.3), bus (€6.0), and taxi (€12.0) [24]. The cost
per commute by car and bus was calculated by
multiplying the number of kilometres per com-
mute (27.9 km and 31.8 km, respectively) and
the cost financed per kilometre travelled (€0.2)
[24]. To estimate the cost of non-visual techni-
cal aids, and given the lack of information for
DMO, 75.0% [31] of the annual expenditure per
nAMD patient on non-visual technical aids was
assumed (€28.5) [24], as DMO is less disabling
[J. Therefore, the annual expenditure per patient
with DMO on non-visual technical aids was esti-
mated at €21.4.

To estimate the LPL, the human capital
method was used. According to this method,
work time lost to illness (i.e., due to medical vis-
its, reductions in working hours, employment
loss or abandonment, or being granted an inca-
pacity for work) is valued at the market wage
[32]. Finally, the average utility lost was mon-
etised by multiplying this loss by the incremen-
tal cost-effectiveness threshold per QALY gained
(€21,000) [33].

Total costs (TC) per DMO patient were cal-
culated as the sum of the four cost categories
(DHC, DNHC, LPL, and IC) according to the year
since diagnosis. Given the prevalence approach
used in the present study, the cost of diagnosis
was not included in the TC [34]. Moreover, it is
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Fig.2 Year 1 of treatment for patients with DMO that are refractory to three loading doses of intravitreal anti-VEGF injec-
tions and switch to dexamethasone intravitreal implants. DM O diabetic macular oedema

a varying one-off cost that cannot be ascribed to
a specific time range [24].

The reference year for all the costs is 2021,
with the exception of the cost of medication,
obtained from the drug database of the General
Council of Official Colleges of Pharmacists (Con-
sejo General de Colegios Oficiales de Farmacéuti-
cos) [35-39], and the cost of health services, for
which the median of the health tariffs from the
official bulletins of all the autonomous commu-
nities of Spain (previously updated as indicated
in each bulletin) was estimated. Other costs were
updated to the year 2021 using the Consumer
Price Index [40].

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors. The four members of the
advisory committee are authors of this manu-
script and were informed that their advice would
be used in the development of this article.

Sensitivity Analysis

When two different data points associated
with same resource were identified in the lit-
erature, the lowest value was used in both the
baseline and lower scenarios, and the high-
est value was used in the upper scenario. This
criterion follows a conservative approach to
prevent overestimating the burden of disease,
as both the baseline and lower scenarios rep-
resent the minimum burden, while the upper

scenario suggests how far the cost can poten-
tially increase. Resource consumption and
costs presented in this article refer to the base-
line scenario, and those of the lower and upper
scenarios can be found in the Supplementary
Material.

RESULTS

The TC for year 1 of DMO treatment after diag-
nosis was estimated at €18,773.6 per patient
treated with ranibizumab, €17,512.1 per patient
treated with aflibercept, and €16,187.7 per
patient refractory to anti-VEGF treatment who
switched to dexamethasone. In year 2, TC per
patient would be reduced by 15.9%, 10.3%, and
24.4% from year 1, respectively. Thereafter, in
year 3+, TC per patient treated with anti-VEGF
would decrease by 4.2% from year 2, and the
burden per patient treated with dexamethasone
would increase by 4.6% with respect to year 2.
A detailed description of the costs associated
with DMO and the distribution of the total cost
among cost categories by treatment type and
year since diagnosis are shown in Tables 7 and
8, respectively. Figure 3 includes the results of
the sensitivity analysis for TC represented as
error bars.

Regarding DHC, the burden for year 1 was
estimated at €11,986.6 per patient treated with
ranibizumab, €10,725.2 per patient treated with
aflibercept, and €9400.8 per patient refractory
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Table 4 Items associated with the cost of labour productivity losses due to medical visits of the patient with DMO by treatment type and year since diagnosis

Dexamethasone

Aflibercept
Year1 Year2 Year3+ References Year1l Year2 Year 3+ References Year1 Year2 Year 3+ References

Ranibizumab

Labour productivity losses (hours per patient)

[16,19,25]

22

22

[16,19,25] 5.0

2.9

2.9

[16,19,25] 5.0

2.9

2.9

5.0

Time of work productivity lost due to medi-

cal visits > P

DMO diabetic macular oedema

*See calculation in the Supplementary Material—Tables S14, S15, or S16

PFor year 1 dexamethasone treatment, it includes hours of work productivity lost in medical visits during the period of treatment with anti-VEGF (ranibizumab or

aflibercept)

to anti-VEGF therapy who switched to dexa-
methasone. In year 2, the DHC per patient
would be reduced by 29.1%, 21.5%, and 46.8%
from year 1, respectively. In year 3+, DHC per
patient would be reduced by 13.0%, 13.1%,
and 2.3% from year 2, respectively. In addition,
diagnosis would generate an estimated one-time
additional cost of €484.5 per diagnosed DMO
patient.

Regarding DNHC, the burden for year 1 was
estimated at €1358.0 per patient, irrespective of
treatment type. In year 2, the DNHC per patient
treated with anti-VEGF would be reduced by
8.5% compared to year 1, while it would be
reduced by 11.4% in patients treated with dexa-
methasone. In year 3+, the DNHC per patient
would remain the same as in the previous year
regardless of treatment type.

Regarding LPL, the burden for year 1, due to
medical visits and the impact of the disease on
their work, was estimated at €3317.3 per patient,
regardless of treatment type. In year 2, LPL per
patient treated with anti-VEGF would increase
by 18.4% compared to year 1, while it would
increase by 18.0% in patients treated with dexa-
methasone. In year 3+, LPL per patient would
increase by 11.3% compared to year 2, irrespec-
tive of treatment type. Finally, IC were estimated
at €2111.7 per patient per year, irrespective of
treatment type and year since diagnosis.

DISCUSSION

This study estimated the burden of DMO per
patient per year since diagnosis and by type of
treatment from a societal perspective. The aver-
age annual costs of DMO in year 1 was estimated
at €18,773.6, €17,512.1, and €16,187.7 per
patient treated with ranibizumab, aflibercept,
and dexamethasone, respectively. This burden
would be reduced to €15,783.1, €15,700.9, and
€12,232.9 in year 2, and to €15,119.5, €15,043.0,
and €12,789.8 in year 3+, respectively. In addi-
tion, a one-off cost of €484.5 associated with
the diagnosis of DMO should be considered.
DHC accounted for the greatest proportion of
TC, independent of the year since diagnosis. In
addition, LPL also contributed largely to TC.
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Table 5 Items associated with the cost of labour productivity losses due to the impact of DMO on work performance per

year of treatment since diagnosis

Year 1 Year 2 Year 3+  References
Labour productivity losses (probability per patient)
Having their working hours reduced®® 0.043 0.052 0.059 [18,19]
Losing the job held prior to diagnosis of the discase™® 0.019 0.023 0.026 [18,19]
Stopping work™ 0.051 0.061 0.068 (18, 19]
Claiming permanent incapacity for work and having it 0.018 0.020 0.022 [18,19]

granteda’b

DMO diabetic macular oedema

*See calculation in the Supplementary Material—Table S17

bWeightcd average according to the level of uni-/bilateral involvement

Table 6 Items associated with intangible costs due to the impact of DMO on patients’ activities of daily living

Any year Refer-
since diag-  ences
nosis
Impact on daily living activities (probability and number per patient)
Having difficulty travelling because of their visual impairment or vision loss 0.307 (28]
Likelihood of having difficulty in doing leisure or sporting activities because of their visual impair-  0.291 (28]
ment or vision loss
Hospital emergency room visits that a patient with difficulty in self-managing their diabetes could ~ 0.040 (28,
save® 29]
Likelihood of having difficulty in social/family interactions due to visual impairment or vision loss  0.213 (28]

DMO diabetic macular oedema

*See calculation in the Supplementary Material—Table S18

There are hardly any comprehensive studies
on the burden of DMO in Spain (8, 19]. Romero-
Aroca et al. (2016) explored the direct costs of
treatment of patients with DMO managed with
anti-VEGF intravitreal injections, including
medical visits, examinations, and interventions
carried out for each patient during an 8-year fol-
low-up [8]. The authors estimated a mean annual
cost of €7153.6 per patient, which is in line with
the DHC found in this study for patients treated
with ranibizumab and aflibercept. However, in
their study, only the first treated eye was con-
sidered in cost calculations, which may explain

the slightly higher DHC found in the present
study. In another study, Abraldes et al. (2016)
estimated DHC and LPL associated with DMO
[19]. In their study, DHC were estimated at
€6271 per patient and year, but the costs of anti-
VEGF intravitreal injections were not included.
This can explain the somewhat lower DHC com-
pared to the present study. Moreover, the cost
of temporary and permanent work disability
reported in Abraldes et al. (2016) was €393 and
€7051 per patient per year, respectively—that is,
almost double than the LPL costs found in our
study. However, we considered different types
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Table 7 Costs per patient stratified by treatment and year since diagnosis, total, and by category of cost (2021 €)

Ranibizumab Aflibercept Dexamethasone

Year 1 Year 2 Year 3+ Year 1 Year 2 Year 3+ Year 1 Year 2 Year 3+

Medical visits  €624.0 €356.6 €356.6 €624.0 €356.6 €356.6 €624.0 €267.4 €267.4
Medical tests €1723.4  €1188.0 €942.9 €1678.3 €11429 €897.7 €1233.1 €9429 €742.9

Intravitreal €9135.7  €6523.1 €5666.4 €7993.7  €6523.1 €5666.4 €34259 €0 €0
injections

Intravitreal N/A N/A N/A N/A N/A N/A €3568.6 €3261.6 €3541.5
implants

Adverse €503.5 €434.4 €428.6 €429.1 €397.3 €397.3 €549.1 €530.3 €563.3

cvents

Direct health- €11,986.6 €8,502.1 €7394.5 €10,725.2 €8,419.9 €7318.0  €9400.8 €5002.2 €5115.2

care costs

Formalcare  €1066.2 €1066.2 €1066.2 €1066.2 €1066.2 €1066.2 €1066.2 €1066.2 €1066.2

Informal care €158.6 €90.6 €90.6 €158.6 €90.6 €90.6 €158.6 €68.0 €68.0
Travel to €111.9 €63.9 €63.9 €111.9 €63.9 €63.9 €111.9 €479 €47.9
medical
visits
Non-visual €21.4 €21.4 €21.4 €21.4 €21.4 €21.4 €214 €214 €21.4
technical
aids

Direct non- €1358.0 €1242.1 €1242.1 €1358.0 €1242.1 €1242.1 €1358.0 €1203.5 €1203.5
healthcare

COsts

Patients’ €3317.3 €3927.2  €4371.2 €3317.3 €3927.2  €4371.2 €3317.3 €39155 €43595
labour
productivity
losses

Impact on €280.5 €280.5 €280.5 €280.5 €280.5 €280.5 €280.5 €280.5 €280.5

daily activi-
ties
Impact on €1831.2 €1831.2 €1831.2 €1831.2 €1831.2 €1831.2 €1831.2 €1831.2 €1831.2
quality of
life
Intangible €2111.7 €2111.7 €2111.7 €2111.7 €2111.7 €2111.7 €2111.7 €2111.7 €2111.7

Costs

Total cost €18,773.6 €15,783.1 €15,119.5 €17,512.1 €15,700.9 €15,043.0 €16,187.7 €12,232.9 €12,789.8

Costs are presented for the baseline scenario
N/A not applicable
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Table 8 Distribution of the total cost among cost categories by treatment type and year since diagnosis
Ranibizumab Aflibercept Dexamethasone
Year1 Year2 Year3+ Yearl Year2 Year3+ Yearl Year2 Year3+
Direct healthcare costs 63.8% 53.9% 48.9% 612% 53.6% 48.6% 58.1% 40.9% 40.0%
Direct non-healthcare costs 72%  79%  82% 7.8% 79%  8.3% 84% 98% 9.4%
Patients’ labour productivity losses  17.7%  24.9% 28.9% 189% 25.0% 29.1% 20.5% 32.0% 34.1%
Intangiblc costs 11.2% 13.4% 14.0% 12.1% 13.4% 14.0% 13.0% 17.3% 16.5%
€ 25000
€ 20000
o)
% ‘l’
= € 15000
& ® Ranibizumab
% Aflibercept
g €10000 B Dexamethasone
=
o
=
€ 5000
€0
Year 1 Year 2 Year 3 +

Fig. 3 Total costs per patient stratified by treatment and year since diagnosis (2021 €). Error bars represent the results of the

sensitivity analysis

of LPL (i.e., not only temporary and permanent
work disability, which has high associated costs)
including reduced working hours.

Some limitations should be considered when
interpreting the findings of this study. Regarding
the cost of diagnosis, it may have been underes-
timated, as only a single visit to specialised care
for diagnostic tests was considered. Accordingly,
the possibility of diagnostic delays which would
increase the cost of diagnosis was not consid-
ered. Nevertheless, the cost of DMO diagnosis
reported in the present study (€484.5) builds
on previous reports which estimated the cost of
DMO diagnosis in Spain at €132.2 per patient

[8], as the present study accounted for additional
diagnostic tests. Regarding DNHC associated
with informal care, the only item considered
was the time spent on accompanying the patient
to medical visits, as no other data were found in
the published scientific literature. Therefore, the
actual costs of informal care may be higher than
those reported here. Finally, the only informa-
tion on IC identified from the scientific litera-
ture was the loss of utility for patients in their
first year of treatment with ranibizumab, which
was applied regardless of treatment type and
year since diagnosis. Given disease progression,
utility would be expected to decrease with time;
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however, treatment efficacy may compensate
such loss.

This study provided a comprehensive estimate
of the burden of DMO for the healthcare sys-
tem, patients, and society at large. First of all,
in addition to the commonly reported DHC,
the present study included DNHC (e.g., costs
associated with formal and informal care), LPL
(e.g., earnings lost due to the impact of the
disease), and IC (e.g., costs associated with the
loss of quality of life). Second of all, differences
in resource consumption between treatments,
year since diagnosis, and disease progression
since diagnosis were considered. Regarding dis-
ease progression, calculations incorporated the
patient’s level of eye involvement at diagnosis
(unilateral or bilateral) and its expected evolu-
tion over the first 3 years of treatment. Conse-
quently, some costs were expected to increase
considerably from year 1 to year 3+. This was the
case for LPL. However, in addition, a decrease in
DHC was observed, which could be associated
with a reduction in the number of visits, tests,
and intravitreal injections, and hence AFEs.

CONCLUSION

DMO is a highly prevalent disease that imposes
a substantial burden on patients, the healthcare
system, and society at large. Increasing DMO
prevalence accentuates the need to develop
healthcare strategies that prevent vision loss
through early diagnosis and efficient treatment.
This study provides a comprehensive analysis of
the socio-economic burden of DMO, revealing
potential benefits of prompt effective treatments
that prevent disease progression.
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