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Abstract
Purpose: INVICOST, a medico-economic analysis, compared costs of managing treatment-naive patients with diabetic 
macular edema (DME) receiving intravitreal injections (IVIs) of aflibercept (AFL), dexamethasone implant (DXI) or 
ranibizumab (RAN) over 1 year.
Methods: Healthcare resource use and associated costs were estimated using individual patient data from INVICTUS, 
a prospective, open-label, monocentric study. Healthcare costs comprised direct medical costs such as drug acquisition 
and administration, consultations and ophthalmological procedures. Costs were assessed from the French National 
Health Insurance perspective using published national tariffs expressed in 2019 euros.
Results: Of the 60 treated eyes, 48 had no treatment switch; 14 received AFL, 19 received DXI and 15 received RAN. 
AFL-treated eyes received an average of 6.5 IVIs, DXI-treated patients received 2 IVIs and RAN-treated received 6.8 
IVIs. All treated eyes received an initial prescription for adjunctive ocular medications and 349 follow-up procedures 
were performed including an average of 3.9 optical coherence tomography and 3.2 retinography procedures per eye. 
Average total direct cost of per-eye treatment was €4516 (€1128–€8257). Average cost was €5782 for eyes treated 
with AFL, €2779 with DXI and €5536 with RAN. Drug therapy was the cost driver: €4394 (76%) for AFL, €1915 for 
DXI (69%) and €4268 (77%) for RAN.
Conclusion: The difference in total treatment cost is largely explained by the significantly lower frequency of IVI and 
annual cost of therapy with DXI, compared with AFL and RAN. INVICOST is the first study comparing treatment costs 
with AFL, DXI and RAN in France in current clinical practice.
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Introduction

In France, more than 5 million people are reported to 
have diabetes, of which types 1 and 2 account for 6% and 
92% of cases, respectively.1 Diabetic retinopathy (DR) is 
a serious complication of diabetes (estimated to occur in 
approximately 35% of individuals with diabetes world-
wide); its prevalence is higher in type 1 diabetes than in 
type 2 (77% vs 25%).2 As the severity of DR advances, 
vision-threatening diabetic macular edema (DME, 6.8% of 
DR) and proliferative retinopathy (7% of DR) can occur.2 
DME causes a decrease in visual acuity, which can pro-
gress to blindness when it affects the centre of the mac-
ula. In France, the estimated prevalence of DME is 3% 
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of the diabetic population, which encompasses more than 
100,000 individuals.3

The treatment of DR and DME has changed consider-
ably with the availability of intravitreal formulations of 
anti-vascular endothelial growth factor (anti-VEGF) agents 
and corticosteroids, relegating focal/grid macular laser to a 
treatment option in patients intolerant of or unresponsive 
to anti-VEGFs. In France, ranibizumab (RAN; Lucentis®, 
Novartis, Basel, Switzerland) became available in 2011.4 
A few years later, the therapeutic arsenal for treatment of 
DME expanded with the arrival of the anti-VEGF agent 
aflibercept (AFL; Eylea®, Bayer, Leverkusen, Germany), 
approved for this indication in March 2015,5 and the sus-
tained-release corticosteroid, dexamethasone implant (DXI; 
Ozurdex®, Allergan, an AbbVie company, North Chicago, 
IL, USA), available since 2014.6 Intravitreal injection (IVI) 
methods, injection schedules and recommended follow-up 
visits vary amongst these agents. In 2017, the European 
Society of Retina Specialists published guidelines in which 
AFL, DXI and RAN were suggested as standard care in 
the treatment of DME.7 These agents all require regular 
repeated injections which is burdensome for patients high-
lighting the advantages of long-lasting treatment options.

The efficacy and safety of RAN and AFL in the treat-
ment of DME have been compared in at least one large, 
multicentre, randomized trial,8 but there is a paucity of 
data comparing the differences between corticosteroids 
and these agents. The INVICTUS study was the first to 
compare the efficacy of these three treatments (RAN, AFL 
and DXI) with 6-month9 and 12-month follow-up10 in a 
real-life setting in France.

IVI therapies represent a considerable economic burden 
for the French National Health Insurance (NHI) system. 
In 2018, French NHI expenses for reimbursed IVI thera-
pies amounted to €326.6 million for AFL, €47.0 million for 
DXI and €421.7 million for RAN, representing a 15.4% 
increase compared with 2017.11

In addition to the cost of IVI therapies, the direct medi-
cal costs of treatment also include follow-up procedures, 
adjunctive ocular medications, medical transportation and 
the treatment of complications. No studies have been pub-
lished thus far in France assessing and comparing the costs 
associated with the use of each agent from the perspective 
of the French NHI.

In this prospective, open-label monocentric 
INVICTUS study,9,10 consecutive patients with treat-
ment-naïve DME were enrolled. No significant differ-
ences in baseline characteristics including visual acuity, 
central retinal thickness (CRT) and glycated hemo-
globin were reported. Mean baseline best-corrected 
visual acuity (BCVA) in Early Treatment Diabetic 
Retinopathy Study letters was 57 ± 13.6, 59 ± 15.2 
and 62.4 ± 14.1, in the AFL, DXI and RAN treatment 
groups (p = 0.36), respectively. Mean baseline CRT 

was 469.6 ± 104.2, 464.5 ± 152.6 and 450.1 ± 82.9, 
in the AFL, DXI and RAN groups (p = 0.86), respec-
tively. Over 6 and 12 months, AFL, DXI and RAN 
were shown to have comparable clinical efficacy in 
improving BCVA and CRT in this real-life setting. 
Intraocular pressure was stable in the AFL and RAN 
groups and 19% (n = 4) of patients experienced an IOP 
⩾25 mmHg or an increase ⩾10 mmHg controlled with 
local treatment.9,10 Using the data from INVICTUS, 
we performed a cost-minimization analysis to compare 
healthcare resource utilization (HCRU) and associated 
costs of managing DME with each of these agents.

Material and methods

Study design

Based on the comparable efficacy of AFL, DXI and RAN 
on visual and anatomic outcomes in the INVICTUS study, 
INVICOST was designed as a cost-minimization analysis 
whose objective was to compare the management costs for 
treatment-naive patients with DME receiving AFL, DXI 
or RAN.

The analysis, was performed using primary data from 
the INVICTUS study, a prospective, nonrandomized, 
open-label, noninterventional, single-centre study con-
ducted between January 2016 and January 2017 at the 
ophthalmology department of Hôpital Nord, Marseille. 
Patients presenting with treatment-naive DME and 
prescribed IVI AFL (2.0 mg), DXI (700 µg) or RAN 
(0.5 mg) were included consecutively (to limit selec-
tion bias) and were followed for 1 year. The choice of 
treatment was left to the discretion of the prescribing 
physician.

Data collection for the INVICOST analysis included 
patient-level demographic and clinical data (age, gen-
der, place of residence, treatment laterality and treatment 
switch) and HCRU data (agents administered for treat-
ment of DME, number of injections per agent, adjunctive 
ophthalmic therapies, ophthalmologic procedures, follow-
up consultations, surgical treatment of complications and 
travel costs).

Cost estimation and data analysis

HCRU data were retrospectively collected from treat-
ment initiation (i.e. first consultation or first IVI) through 
12 months maximum. All resources captured across the 
data collection period were included in this economic 
analysis, regardless of duration of follow-up. HCRU data 
included all direct medical resources related to IVI (includ-
ing drug acquisition and administration), ophthalmologic 
procedures, follow-up consultations, adjunctive eye treat-
ments and surgeries and travel costs.
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Costs were assessed from the French NHI perspective, 
using published national tariffs and were expressed in 
2019 euros (Table 1). Due to the chronic medical condi-
tion of this diabetic patient population, all expenses were 
assumed to be fully supported by NHI. The mean cost per 
treated eye was calculated over the 1-year study period.

HCRU and cost analyses were conducted in two study 
populations: the intent-to-treat (ITT) population of all 
treated eyes (with and without treatment switch during fol-
low-up) and the subgroup of eyes that were not subject to 
treatment switch. The primary cost analysis included eyes 
without treatment switch to allow comparison of individ-
ual treatment costs. The secondary cost analysis included 
all treated eyes to provide an estimate of overall treatment 
cost per study eye. Analyzing a treatment-naive population 
(i.e. population of INVICTUS) permits economic analysis 
of a homogeneous population.

The mean duration of follow-up was estimated for all 
treated eyes and for each treatment group (AFL, DXI and 
RAN) without treatment switch. The duration of follow-up 
was estimated from the date of the first consultation or first 
IVI to the date of the last documented consultation or IVI. 
The analysis was performed at eye-level since patients could 
potentially have received bilateral treatment for DME.

Descriptive statistics were used to summarize the pop-
ulation characteristics (age, gender and eye laterality) at 
the patient level, and HCRU at the eye level. In view of 
the small sample size, nonparametric statistics (Wilcoxon 
signed rank test and Fisher’s exact test) were used for 
intergroup comparisons of baseline characteristics and 
treatment costs.

Results

Study population

In total, 47 treatment-naive patients with DME were 
included in the analysis and followed between January 
2016 and January 2017. The mean age was 67 years (min–
max: 48–86 years) and 53% were women. Most patients 
(72%, n = 34) had unilateral DME. There was no signifi-
cant difference in baseline demographic or characteristics 
across treatment arms (Table 2).

In total, 60 treated eyes were included in the analysis, 
of which 20 initiated treatment with AFL, 21 initiated 
treatment with DXI and 19 initiated treatment with RAN. 
Amongst these, 48 eyes were not subjected to treatment 
switch (Figure 1).

The mean (±SD) duration of follow-up was estimated at 
292 ± 69 days (range: 72–368) (9.7 months) for all treated 
eyes (N = 60). For eyes without treatment switch (N = 48), 
the mean (±SD) duration of follow-up was estimated at 
312 ± 52 days (range: 188–360) for AFL-treated eyes 
(10.4 months), 266 ± 81 days (range: 72–350) (8.9 months) 
for DXI-treated eyes and 298 ± 71 days (range: 94–358) 
(9.9 months) for RAN-treated eyes.

Healthcare resource use costs

For all treated eyes (N = 60), 292 IVIs were performed (118, 
120 and 54, respectively, for AFL-, RAN- and DXI-treated 
eyes) over the follow-up period. All patients received rou-
tine adjunctive picloydine/hyaluronate/apraclonidine eye 
drops on initiation of study treatment and 44.7% (21/60) 
received vouchers for medical transportation (145 vouch-
ers), representing a mean of 3.6 vouchers per patient. The 
mean distance between the patient’s place of residence and 
the study hospital was 19 km.

For treated eyes that did not require a switch in ther-
apy (N = 48), 231 IVIs were performed, corresponding 
to an average of 6.5 IVIs for AFL-treated eyes, 2.0 IVIs 
for DXI-treated eyes and 6.8 IVIs for RAN-treated eyes. 
During follow-up, 28% of eyes in this subgroup required 
lubricant eye-drops, with use being slightly higher in 
eyes treated with AFL and RAN than in DXI-treated eyes 
(respectively, 36%, 33% and 16%). In total, 275 follow-up 
medical consultations were performed in the 48 eyes that 
did not require a therapy switch (mean 4.6 consultations 
per treated eye). RAN-treated eyes had slightly fewer con-
sultations than AFL- and DXI-treated eyes (respectively, 
3.8, 4.6 and 5.1). Regarding ophthalmic procedures, 3.9 
optical coherence tomography and 3.2 retinography exam-
inations were performed on average per treated eye. Only 
three eyes underwent surgical interventions during follow-
up (1-day cataract surgery: two in DXI-treated eyes and 
one in AFL-treated eyes) (Table 3).

In all treated eyes (N = 60), the mean total direct medi-
cal cost per treated eye was €4626 (range: €1128–8256), 
with an average of 4.9 IVI per eye during the approxi-
mate 9.7 months of follow-up. Drug acquisition cost was 
the major component, representing €3436 on average 
(74% of total cost), followed by the IVI administration 
costs (mean €649, 14%) and ophthamological procedures 
(mean €311, 7%).

For the population of all treated eyes, mean treatment 
cost increased with the number of IVIs performed per 
eye: €5719 for 6.2 IVI on average for AFL-treated eyes, 
€2834 for 2.1 IVI on average with DXI-treated eyes and 
€5458 for 6.6 IVI on average with RAN-treated eyes 
(Figure 2(a)).

In the population of eyes that did not switch treatment 
(N = 48), the mean total treatment cost per eye was €4516 
(range: €1128–8257). A breakdown of treatment costs by 
drug for this population is presented in Figure 2(b).

Discussion

This cost-minimization analysis compared for the first time 
the cost of managing treatment-naive DME patients with 
AFL, DXI or RAN from the perspective of the French NHI 
in the French clinical practice setting. The results indicated 
that the total treatment cost of managing DME was lower 
with DXI than with RAN or AFL. This difference was 
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Table 1. Unit costs for the valuation of healthcare resource use.

Healthcare resource use Unit price (€) Source

Drug acquisitiona

DME treatmentsb

 Aflibercept 40 mg/mL (pre-filled syringe) 675.93 BdM
 Dexamethasone intravitreal implant 700 µg 957.6 BdM
 Ranibizumab (pre-filled syringe) 627.61 BdM
Adjunctive ocular treatments
 Triple eye-drop bundle at treatment initiationc 19.92 Tick et al.12

Ocular hypotensive
 Azopt® (brinzolamide) 6.03 MedicPrixd

 Combigan® (brimonidine/timolol) 9.36 MedicPrix
 Cozopt® (dorzolamide/timolol) 5.53 MedicPrix
 Dualkopt® (dorzolamide/timolol) 16 MedicPrix
 Duotrav® (travoprost/timolol) 9 MedicPrix
 Ganfort® (timolol/bimatoprost) 12 MedicPrix
 Lumigan® (bimatoprost) 7.6 MedicPrix
 Simbrinza® (brinzolamide/brimonidine) 10.73 MedicPrix
 Trusopt® (dorzolamide) 3.7 MedicPrix
 Xalacom® (latanoprost/timolol) 5.69 MedicPrix
Eye lubricant
 Hylovis® (sodium hyaluronate) 9.24 MedicPrix
 Liposic® (carbomer) 1.84 MedicPrix
 Optive® (sodium hyaluronate, sodium carboxymethylcellulose, glycerin, erythritol) 9.04 MedicPrix
 Vismed® (sodium hyaluronate) 9.24 MedicPrix
Drug administration
 Injection of pharmacological agent into the vitreous body (BGLB001) 83.60 CCAMe

 SE2 billing packagef

  Unilateral IVI 60.71 MoHf

  Bilateral IVI 91.06 (60.71 × 1.5) MoH
Medical procedure (coding)g

 Optical coherence tomography (BZQK001) 56.54 CCAM
 Color fundus photography (BGQP007) 20.83 CCAM
 Pan retinal photocoagulation (BGNP004) 119.78 CCAM
 Fluorescein angiography (EBQF001) 72.17 CCAM
 Macular laser photocoagulation (BGNP008) 125.4 CCAM
 Fluoroscopy (BZQP002) 27.54 CCAM
 Fundus examination by biomicroscopy with contact lens (BGQP002) 28.29 CCAM
 Indocyanine green angiography (EBQF005) 73.66 CCAM
Medical transportationh

 Standard flat-rate cost 15.58 NHI
 Cost per km 0.89 NHI

DME: diabetic macular edema; HCRU: healthcare resource use; IVI: intravitreal injection; MoH: Ministry of Health; NHI: National Health Insurance.
aPublished prices: all taxes included applicable from 01 January 2019.
bPublished drug prices from the NHI database (Base de données des Médicaments (BdM)).
cRoutine prescription of antiseptic (picloxydine dihydrochloride; Vitabact), eye lubricant (sodium hyaluronate; Hylovis) and ocular hypotensive  
(apraclonidine; Iopidine) at treatment initiation (i.e. first three intravitreal injections) according to clinical recommendations.12 The billing cost  
associated with the eye-drop package is made of the cumulative prices of the three agents. Additional concomitant treatments were also prescribed 
for some patients after treatment initiation.
dPublic drug database. Price per box all tax included. Available at the MoH website: medicprix.sante.gouv.fr.
ePublished tariffs of medical procedures from the Common Classification of Medical Acts (CCAM) available at the NHI website.
fSE2 Forfait (Sécurité Environnement) is a category of hospital service that allows establishments to cover their expenses for procedures not fol-
lowed by hospitalization. The SE2 billing is applicable for procedures not involving general or local/regional anesthesia. Available at the MoH website: 
https://solidarites-sante.gouv.fr/IMG/pdf/forfait_SE-2.pdf.
gPublic database for the cost of medical procedures; available at the MoH website.
hMedical transportation cost is based on a standard flat-rate cost plus a cost per km calculated from the geographic distance between the patient’s 
place of residence and the study hospital. In the absence of data on the type of medical transport, it was assumed that a light ambulance (VSL, 
véhicule sanitaire léger) was used. Available at the NHI website: https://www.ameli.fr/hauts-de-seine/transporteur-sanitaire/exercice-professionnel/
facturation/tarifs/vsl-tarifs-conventionnels.
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mainly driven by the lower number of IVIs performed in 
the DXI treatment arm (mean 2.0) compared to the RAN 
and AFL treatment arms (mean 6.8 and 6.5, respectively) 
over the follow-up period (mean ~10 months). The need 
for three initial monthly loading doses with anti-VEGFs, 
but not with DXI, helps to explain this cost difference. 
This finding corroborates the results of a previous Korean 

study conducted in a DME population comprising incident 
as well as prevalent cases, which showed a 33% lower 
treatment cost for DXI compared to RAN and AFL over a 
12-month period.13

The frequency of injection of anti-VEGF agents in this 
study is lower than the currently recommended frequency 
of injection as per the treat-and-extend (T&E) protocol,14,15 

Table 2. Baseline characteristics of the study population.

Variable Treated 
patients 
(N = 47)

AFL-treated 
patients 
(N = 16)

DXI-treated 
patients 
(N = 15)

RAN-treated 
patients 
(N = 16)

p-Value

Age, years
 Mean 66.8 68.4 67.0 65.0 0.57
 Min–max 47.8–85.7 47.8–85.7 56.9–85.2 53.2–84.2
By age group, n (%)
 40–49 1 (2) 1 (6) 0 (0) 0 (0) 0.38
 50–59 8 (17) 2 (12) 2 (13) 4 (25)
 60–69 25 (53) 6 (38) 10 (67) 9 (56)
 70+ 13 (27) 7 (44) 3 (20) 3 (19)
Gender, n (%)
 Male 22 (47) 7 (44) 7 (47) 8 (50) 0.94
 Female 25 (53) 9 (56) 8 (53) 8 (50)
Type of eye involvement, n (%)
 Unilateral 34 (72) 12 (75) 10 (67) 12 (75) 0.35
 Bilateral 13 (28) 4 (25) 5 (33) 4 (25)
  Bilateral involvement at baselinea 5 2 1 2
  Sequential bilateral involvement 8 2 4 2

AFL: aflibercept; DME: diabetic macular edema; DXI: dexamethasone implant; RAN: ranibizumab.
aBaseline defined as time of treatment initiation for DME.

Treatment-naïve patients consecutively 
included and followed during 1 year

(January 2016 to January 2017)

Treated patients (A)
N=47

Treatment switch
n=9

Aflibercept
n=4

Aflibercept
n=12

Aflibercept (1)
n=6

Aflibercept
n=14

Dexamethasone
n=1

Dexamethasone
n=14

Dexamethasone (2)
n=2

Ranibizumab (3)
n=4

Ranibizumab
n=12

Ranibizumab
n=4

Ranibizumab
n=15

Dexamethasone
n=19

No therapeutic switch
n=38

Treatment switch
n=12

No therapeutic switch (C)
n=48

Treated eyes (B)
N=60

Figure 1. Flow chart of the analysis populations.
(A) Included in the analysis of patient characteristics. (B) Included in the total cost estimates of DME management. (C) Included in 
the cost comparison of DME treatments. (1) Switched to dexamethasone (n = 6). (2) Switched to aflibercept (n = 2). (3) Switched 
to dexamethasone (n = 3) and to aflibercept (n = 1). DME, diabetic macular edema.
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which aims to maintain patients’ visual acuity in the long 
term while reducing the number of follow-up visits, pro-
cedures and injections. This is explained by the fact that 
the INVICTUS study was conducted in 2016–2017, before 
the implementation of the T&E protocol. Thus, the current 
cost estimation probably underestimates the cost of man-
aging DME for the three molecules but this does not bias 
the comparison between the three molecules. However, for 
DXI, in clinical practice, there is a consensus on early re-
injections (i.e. usually 3–4 months after the first injection). 
Real-life clinical practice is reflected by the results of the 
INVICTUS study, in which the mean (±SD) number of 
IVIs at 6 months of follow-up is approximately 4.6 ± 1.1 
for AFL-treated eyes, 1.4 ± 0.5 for DXI-treated eyes and 
4.8 ± 0.8 for RAN-treated eyes.9 However, our results are 
consistent with a literature review of observational studies 
on the treatment of the DME.16

In the INVICOST analysis, it should be noted that the 
mean number of IVIs reported is lower than that reported 
in the INVICTUS study at 12 months.10 This difference is 
explained by the fact that analyses in the INVICTUS study 
were confined to study eyes completing the 12-month 
treatment period, whereas in INVICOST the analyses 
were performed in eyes with varying treatment durations 
(to reflect the actual cost of managing patients in a real-life 
setting in accordance with the study objective).

Compared to RAN-treated eyes, DXI-treated eyes were 
subject to a slightly higher frequency of follow-up visits 
(mean 4.6 vs 3.8), which is consistent with the fact that 

corticosteroid use requires systematic control of intraocular 
pressure (IOP) and monitoring of efficacy to anticipate the 
recurrence period, whereas RAN requires a loading dose 
without intermediate control. However, in this study, the 
need for IOP control and monitoring appeared to contrib-
ute little to the overall cost. The difference might also be 
expected to diminish during the second year of follow-up, 
as the treating physician becomes more familiar with the 
individual patient’s DXI dosing requirements. In contrast, 
AFL-treated eyes experienced more follow-up visits than 
DXI-treated eyes (mean 5.1 vs 4.6); this may be related to 
the longer duration of follow-up (mean 10.4 months) and 
higher number of OCT/retinography procedures observed 
in the AFL treatment cohort, or it may possibly indi-
cate selective use of AFL in patients with more advanced 
disease.

In terms of treatment switch, all treatment switches 
observed in this study are consistent with published 
data17,18 and are generally explained by lack of efficacy, 
safety (e.g. IOP increase) or the need for reducing the fre-
quency of injection.

Regarding medical procedures, it should be noted that 
there is probably an over-representation of retinography 
procedures in this patient population; retinography is a 
technique that is, usually available in larger centres and 
allows for precise and rapid analysis, but which is less fre-
quently performed in private practice. This would explain 
the under-reporting of fundus examinations performed in 
this study. This observation highlights one of the main 

Table 3. Healthcare resources use (eye-level) during follow-up.

Variable All eyes 
(N = 60)

Eyes without 
switch (N = 48)

AFL-treated 
eyes (n = 14)

DXI-treated 
eyes (n = 19)

RAN-treated 
eyes (n = 15)

IVI per eye, mean ± SD (range) 4.9 ± 2.7 (1–10) 4.8 ± 3.0 (1–10) 6.5 ± 2.5 (3–10) (n 2.0 ± 0.8 (1–3) 6.8 ± 2.2 (3–10)
Adjunctive ocular treatment, n (%)
  At treatment initiation (antiseptic, 

IOP-lowering eye drops, artificial tears)
60 (100) 48 (100) 14 (100) 19 (100) 15 (100)

 After treatment initiation
  Artificial tears 17 (28) 10 (21) 5 (36) 3 (16) 5 (33)
  IOP-lowering eye drops 6 (7) 4 (8) 1 (7) 1 (5) 2 (13)
 Consultations, mean no. per eye 4.6 4.5 5.1 4.6 3.8
Ocular procedures, mean no. per eye
 OCTa 3.9 3.9 4.4 3.8 3.4
 Retinographyb 3.2 3.2 3.8 3.5 2.3
 Photocoagulationc 0.7 0.5 0.4 0.8 0.2
 Angiographyd 0.5 0.3 0.2 0.4 0.1
 Otherse 0.5 0.5 0.7 0.7 0.1
Medical transportation, mean no. 
vouchers per patient

3.6 3.5 4.8 3.5 2.6

AFL: aflibercept; DME: diabetic macular edema; DXI: dexamethasone implant; HCRU: healthcare resource use; IOP: intraocular pressure;  
IVI: intravitreal injection; OCT: optical coherence tomography; RAN: ranibizumab.
aOCT = BZQK001.
bRetinography = BGQP007.
cPhotocoagulation = BGNP008 or BGNP004.
dAngiography = EBQF001 and EBQF005.
eIncludes fundus and fluoroscopy.

1707Gascon et al. 



limitations of this analysis, namely the small sample size. 
A multicentre study with a larger sample size would pro-
vide better representation of intercentre variation in the use 
of healthcare resources in real-life practice.

In addition to the variable duration of study follow-up 
for the three treatment arms that could be a potential con-
founder of HCRU, this analysis does not take into consid-
eration the future occurrence (beyond year 1) of cataracts, 
whose frequency is expected to be higher with corticos-
teroids than with anti-VEGF treatments. Indeed, cataracts 
usually appear during the second year of treatment.6 The 
need for surgical intervention was only captured during 

the 12 months of follow-up. A longer period of follow-up 
would likely have narrowed the treatment cost advantage 
associated with DXI use. Despite this limitation, it should 
be noted that there was no significant difference between 
the three treatment groups in proportion of phakic patients 
at baseline (59% in AFL group, and 57% in DXI group and 
53% in RAN group).9

Another study limitation is the shortage of information 
on the transport demands placed on patients in traveling to 
the study centre: travel distance was considered identical 
for all patients residing in the conurbation of Marseille. In 
the absence of the type of medical transportation used, the 
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Figure 2. Breakdown of total treatment cost by drug for (a) all treated eyes and (b) eyes without treatment switch.
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most expensive mode of transport (VSL) was assumed to 
avoid underestimation of travel costs.

Conclusion

The INVICTUS study demonstrated that, in the real-life 
setting, intravitreal corticosteroid and anti-VEGF treat-
ments produced comparable visual and anatomic outcomes 
at 6 and 12 months of follow-up in patients with treatment-
naive DME. Within this clinical practice setting, the use of 
corticosteroids appears to be the less expensive treatment 
option over the first 10 months of treatment. Practitioners 
may need to weigh the possible occurrence of cataract or 
IOP elevation typically reported with corticosteroid use 
against the cost advantage of corticosteroids and their less 
frequent injection scheme that can contribute to reducing 
the burden of injections for certain patients.
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