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AbsTrACT
background/Aims To investigate real- world outcomes 
for best- corrected visual acuity (BCVA) after 2- year 
clinical intervention for treatment- naïve, centr- involving 
diabetic macular oedema (DME).
Methods Retrospective analysis of longitudinal 
medical records obtained from 27 institutions 
specialising in retinal diseases in Japan. A total of 
2049 eyes with treatment- naïve DME commencing 
intervention between 2010 and 2015 who were 
followed for 2 years were eligible. Interventions 
for DME included anti- vascular endothelial growth 
factor (VEGF) therapy, local corticosteroid therapy, 
macular photocoagulation and vitrectomy. Baseline 
and final BCVA (logMAR) were assessed. Eyes were 
classified by the treatment pattern, depending on 
whether anti- VEGF therapy was used, into an anti- 
VEGF monotherapy group (group A), a combination 
therapy group (group B) and a group without anti- 
VEGF therapy (group C).
results The mean 2- year improvement of BCVA was 
−0.04±0.40 and final BCVA of >20/40 was obtained in 
46.3% of eyes. Based on the treatment pattern, there 
were 427 eyes (20.9%) in group A, 807 eyes (39.4%) 
in group B and 815 eyes (39.8%) in group C. Mean 
improvement of BCVA was −0.09±0.39, –0.02±0.40 
and −0.05±0.39, and the percentage of eyes with 
final BCVA of >20/40 was 49.4%, 38.9%, and 52.0%, 
respectively.
Conclusion Following 2- year real- world 
management of treatment- naïve DME in Japan, 
BCVA improved by 2 letters. Eyes treated by anti- 
VEGF monotherapy showed a better visual prognosis 
than eyes receiving combination therapy. Despite 
treatment for DME being selected by specialists 
in consideration of medical and social factors, a 
satisfactory visual prognosis was not obtained, but 
final BCVA remained >20/40 in half of all eyes.

InTroduCTIon
Diabetic macular oedema (DME) is one of the 
leading causes of vision- threatening complications 
associated with diabetic retinopathy in persons of 
working age, with an estimated 21 million indi-
viduals being affected worldwide.1 DME can 
occur at any stage of diabetic retinopathy, and is a 
major cause of visual impairment in patients with 
diabetes.2 The pathophysiology of DME is complex 
and involves multiple pathways that lead to central 
macular thickening and loss of vision if treatment is 
not provided.3 Several methods have been suggested 
for treatment of DME. In the 1980s, laser photo-
coagulation was established as the standard treat-
ment for DME,4 and vitrectomy was introduced in 
the 1990s.5 Subsequently, intravitreal6 or posterior 
subtenon7 injection of triamcinolone acetonide (TA) 
was found to be effective for DME in the 2000s. In 
recent years, treatment of DME has been changed 
markedly by development of anti- vascular endo-
thelial growth factor (VEGF) agents.8 Repeated 
administration of anti- VEGF agents for 2 years can 
improve visual acuity (VA) in patients with DME 
by 8–12 letters,9 10 which is a better visual outcome 
than that achieved with other treatments, and most 
physicians currently consider anti- VEGF therapy 
to be first- line treatment for DME. However, anti- 
VEGF therapy requires monthly visits for injections 
and one- third of patients show a limited response, 
with vision decreasing by >15 letters in 5% of 
eyes. Moreover, it is expensive and compliance is 
problematic.11 Therefore, in the real- world clinical 
setting, retinal experts make efforts to choose the 
best treatment for each patient in consideration of 
various medical and social factors.

A retrospective, large- scale multicentre study was 
performed to investigate the 2- year visual prognosis 
of treatment- naïve, center- involving DME managed 
by retina specialists in Japan. Treatment patterns 
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Table 1 Patient demographics at initial treatment

overall Anti- VEGF monotherapy Combination therapy unused therapy P value

Number of eyes 2049 427 807 815 –

Number of patients 1552 292 617 643 –

Mean age (years) 63.5±10.8 65.0±10.9 62.6±11.2 63.6±10.1 0.003

Sex, male/female 989/563 193/99 393/224 403/240 0.601

Duration of diabetes, (M) 94 (36−168) 85 (24−180) 72 (24−144) 120 (36−180) 0.063

HbA1c (%) 7.7±1.8 7.7±1.7 7.7±1.9 7.7±1.7 0.998

eGFR (mL/min/1.73 m2) 64.8±27.2 66.1±28.2 66.6±27.3 62.4±26.6 0.102

Cataract surgery n=818 (39.9%) n=120 (28.1%) n=389 (48.2%) n=309 (37.9%) <0.001

Peripheral photocoagulation n=617 (30.1%) n=72 (16.9%) n=308 (38.2%) n=237 (29.1%) <0.001

eGFR, estimated glomerular filtration rate; HbA1c, glycohaemoglobin; VEGF, vascular endothelial growth factor.

were classified by the use of anti- VEGF agents and the visual 
prognosis achieved with each method was determined.

METhods
The Survey of Treatment for DME (STREAT- DME) database 
contained longitudinal medical records for a demographically 
and geographically diverse patient population obtained from 41 
retina specialists at 27 institutions in Japan. This retrospective 
observational study included all eligible patients who received 
a diagnosis of center- involving DME, started initial treatment 
between January 2010 and December 2015 and were followed 
for 2 years (22–26 months). Baseline clinical data obtained from 
the medical record of each patient included the age, gender, dura-
tion of diabetes, glycohaemoglobin and estimated glomerular 
filtration rate calculated from the creatinine level at initiation of 
treatment. The best- corrected visual acuity (BCVA) determined 
with a decimal chart and the central macular thickness (CMT) 
measured by optical coherence tomography (OCT) at the initial 
and final visits were also extracted from the database. Interven-
tions for each eye during the 2- year period were determined. 
DME was diagnosed at each institution, and the timing of treat-
ment was decided by each attending physician.

Treatment for DME was classified as follows: (1) anti- VEGF 
agents (intravitreal bevacizumab (IVB: 1.25 mg/0.05 mL), 
ranibizumab (IVR: 0.5 mg/0.05 mL) or aflibercept (IVA: 
2.0 mg/0.05 mL)), (2) local corticosteroid (TA therapy (intra-
vitreal TA (IVTA: 4 mg/0.1 mL) or subtenon TA (STTA: 
20 mg/0.5 mL)), (3) laser photocoagulation of the macular 
region and (4) vitrectomy. If cataract surgery was performed or 
laser photocoagulation outside the macular region was done to 
prevent retinal ischaemia during the 2- year period, this was also 
recorded because it could influence the visual prognosis.

Clinical evaluation
To facilitate data analysis, decimal BCVA data were converted 
to logMAR values or ETDRS equivalent letter scores, as appro-
priate. Improvement of BCVA was determined by subtracting 
the final BCVA from the baseline BCVA. If BCVA increased by 
>0.3 logMAR (15 letters), this was defined as ‘improved’, while 
deterioration by >0.3 logMAR was defined as ‘worsened’. The 
proportion of eyes with each prognosis was calculated.

The goal of treating DME is to keep useful BCVA, so the 
percentage of eyes with a final BCVA better than 0.3 logMAR 
(20/40 or more on a Snellen chart) was also calculated, since this 
represents socially useful vision and is defined as ‘good’ VA, in 
contrast, BCVA worse than 0.3 logMAR was defined as ‘poor’ 
VA.

There are various types of OCT and OCT which was used in 
each facility was not the same. In this study, OCT data obtained 
from the same model in each facility were adopted, thus statisti-
cally, absolute values should be handled with care. Improvement 
of CMT was assessed by subtraction of final CMT from baseline 
CMT.

Treatment patterns
Based on use of anti- VEGF agents, eyes were classified into three 
groups by the treatments provided over 2 years: group A was 
eyes only treated with anti- VEGF agents (anti- VEGF mono-
therapy), group B was eyes treated with anti- VEGF agents and 
other methods (combination therapy), and group C was eyes not 
treated with anti- VEGF agents. The visual and anatomical prog-
nosis were assessed in each group and were compared among 
the groups.

statistical analysis
Results are presented as the mean±SD or median with IQR. 
One- way analysis of variance was used to compare normally 
distributed continuous variables, while the Kruskal- Wallis H- test 
was employed to evaluate skewed variables. The χ2 test was used 
to compare nominal scale variables. Treatment period compari-
sons were carried out with the paired t- test. A two- tailed p value 
<0.05 was considered to indicate statistical significance. Anal-
yses were performed with SAS V.9.4 TS1M5 (SAS Institute, Cary, 
North Carolina, USA) and were carried out by an independent 
biostatistics data centre (STATZ Institute, Tokyo, Japan).

rEsulTs
At the time of analysis, there were 2166 eyes in the STREAT- DME 
database. Based on the inclusion criteria, 2049 treatment- naïve 
eyes of 1552 patients with center- involving DME were eligible 
for this study. Patient characteristics are listed in table 1.

In this database, systemic conditions were assessed at the 
time of initial intervention for each eye. Thus, if an eligible 
patient had bilateral DME, systemic conditions at the time of 
initial intervention would be extracted separately for each eye. 
However, this study did not assess the relationship between clin-
ical parameters and systemic conditions, so all 2049 eyes (497 
bilateral and 1055 unilateral) were analysed.

For all eyes, baseline BCVA was 0.44±0.37 logMAR and final 
BCVA improved significantly to 0.40±0.42 logMAR (p<0.001) 
(table 2). The mean improvement was −0.04±0.40 logMAR, 
corresponding to 2.0 letters according to the ETDRS score. 
Baseline CMT was 443.8±154.8 µm and it showed a significant 
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Table 2 Visual and anatomical outcomes for 2 years

overall Anti- VEGF monotherapy Combination therapy unused therapy Pvalue

Baseline BCVA (logMAR) 0.44±0.37 0.45±0.35 0.48±0.36 0.40±0.38 <0.001

Good/Poor (eyes) 735/1314 144/283 243/564 348/467 <0.001

Final BCVA (logMAR) 0.40±0.42 0.37±0.42 0.46±0.40 0.35±0.44 <0.001

Good/Poor (eyes) 949/1100 211/216 314/493 424/391 <0.001

Difference of BCVA −0.04±0.40 −0.09±0.39 −0.02±0.40 −0.05±0.39 0.012

P value <0.001 <0.001 0.2253 0.0002 –

95% CI (logMAR) −0.0622 to −0.0278 −0.1244 to −0.0494 −0.0450 to 0.0106 −0.0774 to −0.0237

Baseline CMT (µm) 443.8±154.8 446.4±144.1 472.8±160.1 413.7±149.2 <0.001

Final CMT (µm) 335.6±139.6 329.0±126.5 348.6±151.1 326.2±133.5 0.003

Difference of CMT (µm) −108.2±186.8 −117.4±174.1 −124.2±197.2 −87.5±180.8 <0.001

P value <0.001 <0.001 <0.001 <0.001 –

95% CI (µm) −116.3 to −100.0 −134.0 to −100.7 − 137.9 to −110.4 −100.0 to −74.9

BCVA, best- corrected visual acuity; CMT, central macular thickness; VEGF, vascular endothelial growth factor.

Figure 1 (A) Percentage of eyes with improvement by >15 letters from baseline. (B) Percentage of eyes with deterioration by >15 letters from 
baseline. Each graph shows all eyes (black bar), eyes given anti- vascular endothelial growth factor (VEGF) monotherapy (white bar), eyes given 
combination therapy (light- grey bar) and eyes not treated with anti- VEGF agents (dark- grey bar). Adapted from Shimura et al.24

decrease to 335.6±154.8 µm (p<0.001) with the improvement 
of CMT being −108.2±186.8 µm.

A total of 451 eyes (22.0%) were ‘improved’, while 289 eyes 
(14.1%) became ‘worsened’ (figure 1, black bars). In 949 eyes 
(46.3%), final BCVA was better than 20/40 (figure 2, black bar).

As shown in table 3, 1234 eyes (60.2%) received anti- VEGF 
agents during the 2- year period and the mean number of doses 
was 3.8±3.3. In addition, 1077 (52.6%) eyes received local TA 
2.0±1.3 times, 746 eyes (36.4%) received macular photocoagu-
lation 1.9±1.4 times and 597 (29.1%) eyes received vitrectomy 
1.1±0.3 times.

Two-year visual and anatomical prognosis according to 
treatment pattern
Among the 2049 treatment- naïve DME eyes, 427 eyes (20.9%) 
only received anti- VEGF therapy (group A), 806 eyes (39.2%) 
received anti- VEGF therapy combined with other therapies 
(local TA, macular photocoagulation and/or vitrectomy) (group 
B) and the other 815 eyes (39.8%) did not receive treatment 
with anti- VEGF agents (group C). The demographic profiles of 
each group showed no significant differences, except for mean 
age (table 1).

In group A (427 eyes), baseline BCVA was 0.45±0.35 and 
it improved significantly to 0.37±0.42 (p<0.001). Base-
line CMT was 446.4±144.1 µm and it decreased significantly 

to 329.0±126.5 µm (p<0.001). Improvement of BCVA was 
−0.09±0.39, which converts to a gain of 4.5 letters (table 2). In 
this group, 105 eyes (24.6%) ‘improved’, and 51 eyes (11.9%) 
became ‘worsened’ (figure 1, white bars), while final BCVA was 
better than 20/40 in 211 eyes (49.4%) (figure 2, white bar). All 
427 eyes received anti- VEGF agents, with a mean of 4.3±3.6 
injections over 2 years. In brief, 191 eyes received IVB 2.0±1.4 
times, 224 eyes received IVR 3.7±3.0 times and 138 eyes 
received IVA 4.7±3.3 times (table 3).

In group B (806 eyes), baseline BCVA was 0.48±0.36 and there 
was no significant change, with final BCVA being 0.46±0.40 
(p=0.2253). However, CMT decreased significantly from 
472.8±160.1 µm to 348.6±151.1 µm (p<0.001). Improvement 
of BCVA was −0.02±0.40, corresponding to a gain of 1 letter 
(table 2). In this group, 188 eyes (23.3%) ‘improved’ and 141 eyes 
(17.5%) became ‘worsened’ (figure 1, light- grey bars), with final 
BCVA being better than 20/40 in 314 eyes (38.9%) (figure 2, light- 
grey bar). All 806 eyes received anti- VEGF agents, with a mean of 
3.6±3.1 injections over 2 years. In brief, 444 eyes received IVB 
2.4±2.2 times, 354 eyes received IVR 3.1±2.6 times and 198 
eyes received IVA 3.7±2.8 times. As other treatments, 524 eyes 
(64.9%) received local TA therapy (2.1±1.4 injections over 2 years, 
including 101 eyes given IVTA 1.8±1.2 times and 458 eyes given 
STTA 2.0±1.3 times), 361 eyes (44.7%) received macular photo-
coagulation and 295 eyes (36.6%) received vitrectomy (table 3).
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Figure 2 Percentage of eyes with ‘good’ final best- corrected visual 
acuity >20/40 (%). All eyes (black bar), eyes given anti- vascular 
endothelial growth factor (VEGF) monotherapy (white bar), eyes given 
combination therapy (light- grey bar) and eyes not treated with anti- 
VEGF agents (dark- grey bar). Adapted from Shimura et al.24

Table 3 Treatment frequency and its number of eyes

overall Anti- VEGF monotherapy Combination therapy unused therapy

Anti- VEGF n=1234 (60.2%) n=427 (100.0%) n=807 (100.0%) –

  Number of times 3.8±3.3 4.3±3.6 3.6±3.1 –

   Bevacizumab n=635 (31.0%) n=191 (44.7%) n=444 (55.0%) –

  Number of times 2.2±2.0 2.0±1.4 2.4±2.2 –

   Ranibizumab n=578 (28.2%) n=224 (52.5%) n=354 (43.9%) –

  Number of times 3.3±2.8 3.7±3.0 3.1±2.6 –

   Aflibercept n=336 (16.4%) n=138 (32.3%) n=198 (24.5%) –

  Number of times 4.1±3.0 4.7±3.3 3.7±2.8 –

Corticosteroid n=1077 (52.6%) – n=524 (64.9%) n=553 (67.9%)

  Number of times 2.0±1.3 – 2.1±1.4 1.9±1.2

   Intravitreal TA n=162 (7.9%) – n=101 (12.5%) n=61 (7.5%)

  Number of times 1.7±1.1 – 1.8±1.2 1.7±1.0

   Subtenon TA n=966 (47.1%) – n=458 (56.8%) n=508 (62.3%)

  Number of times 2.0±1.3 – 2.0±1.3 1.9±1.2

Macular photocoagulation n=746 (36.4%) – n=361 (44.7%) n=385 (47.2%)

  Number of times 1.9±1.4 – 1.8±1.4 1.9±1.3

Vitrectomy n=597 (29.1%) – n=295 (36.6%) n=302 (37.1%)

  Number of times 1.1±0.3 – 1.1±0.3 1.0±0.2

TA, triamcinolone acetonide; VEGF, vascular endothelial growth factor.

In group C (815 eyes), baseline BCVA was 0.40±0.38 and 
it improved significantly to 0.35±0.44 (p<0.001), while 
CMT decreased significantly from 413.7±149.2 µm to 
326.2±133.5 µm (p<0.001). Improvement of BCVA was 
−0.05±0.39, corresponding to a gain of 2.5 letters. (table 2). 
In this group, 158 eyes (19.4%) ‘improved’ and 97 eyes (11.9%) 
became ‘worsened’ (figure 1, dark- grey bars), with final BCVA 
being better than 20/40 in 424 eyes (52.0%) (figure 2, dark- grey 
bar). All eyes received treatment other than anti- VEGF agents. 
In brief, 553 eyes (67.9%) received local TA therapy (1.9±1.2 
injections) over 2 years, including 61 eyes given IVTA 1.7±1.0 
times and 508 eyes given STTA 1.9±1.2 times, 385 eyes (47.2%) 

received macular photocoagulation and 302 eyes (37.1%) 
received vitrectomy (table 3).

Improvement of BCVA showed a significant difference 
among the groups, being worse in group B than group A 
(p=0.020). Baseline BCVA was significantly better in group 
C than in the other groups (p<0.001), while final BCVA 
was significantly worse in group B than in the other groups 
(p<0.001).

Baseline CMT was significantly different among the groups 
(group B>A>C: p<0.001), and final CMT was significantly 
greater in group B (p=0.006). Regression of CMT was signifi-
cantly smaller in group C than in the other groups (p<0.001).

The percentage of eyes undergoing cataract surgery or laser 
photocoagulation outside the macular region differed among the 
groups, being higher in group B and lower in group A (p<0.001).

Can retina specialists maintain or gain ‘good’ VA after a 
2-year treatment period?
In this study, among all 2049 eyes, 735 eyes (35.9%) had ‘good’ 
VA at baseline and 72.8% of them (535 eyes) still had ‘good’ 
VA at final assessment (figure 3A black bars), while 1314 eyes 
(64.1%) had ‘poor’ baseline VA (worse than 20/40) and 31.5% 
of them (414 eyes) improved to ‘good’ final VA (figure 3B, black 
bars). Thus, 949 (535+414) eyes (46.3%) had ‘good’ final VA of 
better than 20/40 (figure 2, black bar).

In group A, 33.7% of eyes had ‘good’ baseline VA and 75.0% 
of them maintained ‘good’ final VA, while 66.3% of eyes had 
‘poor’ baseline VA and 36.4% of them improved to ‘good’ final 
VA (figure 3B, white bars). Thus, 49.4% of eyes had ‘good’ final 
VA in group A (figure 2, white bar).

In group B, 30.1% of eyeshad ‘good’ baseline VA and 63.4% 
of them maintained ‘good’ final VA, while 69.9% of eyes had 
‘poor’ baseline VA and 28.4% of them improved to ‘good’ final 
VA (figure 3, light- grey bars). Thus, 38.9% of eyes had ‘good’ 
final VA in group B (figure 2, light- grey bar).

In group C, 42.7% of eyes had ‘good’ baseline VA and 78.4% 
of them maintained ‘good’ final VA, while 57.3% of eyes had 
‘poor’ baseline VA and 32.3% of them improved to ‘good’ final 
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Figure 3 (A) Percentage of eyes with both ‘good’ final best- corrected visual acuity (BCVA) >20/40 and ‘good’ baseline BCVA >20/40. (B) Percentage 
of eyes improving to ‘good’ final BCVA >20/40 from ‘poor’ baseline BCVA <20/40. Each graph shows all eyes (black bar), eyes given anti- vascular 
endothelial growth factor (VEGF) monotherapy (white bar), eyes given combination therapy (light- grey bar) and eyes not treated with anti- VEGF 
agents (dark- grey bar). Adapted from Shimura et al.24

VA (figure 3, dark- grey bars). Thus, 52.0% of eyes had ‘good’ 
final VA in group C (figure 2 dark- grey bar).

dIsCussIon
In this investigation of real- world outcomes for center- involving 
DME, treatment- naïve eyes showed a mean gain of 2 letters, 
22.0% of eyes gained >15 letters and 46.3% of eyes main-
tained a final BCVA better than 20/40, but BCVA declined by 
>15 letters in 14.1% of eyes. These results were obtained after 
2 years of treatment by retina specialists in Japan using ‘order- 
made’ protocols.

Of course, this study had several limitations by its retrospec-
tive nature. Treatment was selected by each physician, and only 
eyes observed for 2 years were assessed, so eyes with prompt 
recovery after brief intervention or eyes without improvement 
after multiple interventions may not have been followed for 2 
years. In addition, this database did not contain enough infor-
mation about systemic and ocular side effects during 2 years of 
intervention because some were recorded but the other were not 
in each clinical record. Although this limits the ability to assess 
the relationship between the 2- year prognosis and treatment (so 
p values are only nominal), this study revealed several pertinent 
insights. (1) Retina specialists in Japan did not always choose 
anti- VEGF agents for treatment of DME, and were less likely to 
use anti- VEGF agents for patients with a better baseline BCVA, 
(2) while anti- VEGF agents were used for patients with DME 
with a poor baseline BCVA and the visual prognosis was better 
if other therapies were not required. (3) In contrast, when anti- 
VEGF agents were used in combination with other therapies, it 
did not achieve adequate outcomes. (4) For ophthalmologists, 
the final goal of treating DME is to maintain socially useful 
BCVA exceeding 20/40, and retina specialists in Japan achieved 
this goal in only 46.3% of DME eyes.

Unlike previous real- world studies of DME treatment, this 
study was not limited to anti- VEGF therapy and was focused on 
the 2- year visual prognosis after any intervention for treatment- 
naïve DME. Previous studies focused on anti- VEGF therapy 
showed the following results after 2 years: +3.36 letters with 
12.4~13.1 injections,12 +3.0 letters with 8.6 injections13 and 
+2.7 letters with 9.1 injections.14 Other studies with a shorter 
duration have obtained results of +6.6 letters with 6.6 injections 
over 1 year15 and +4.3~+4.9 letters with 2.6~3.8 injections 
over 6 months,16 while a study with a longer duration showed 

an outcome of +6.6 letters with 7.7 injections over 4 years.17 
In our study, the visual prognosis of group A (+4.5 letters with 
4.3 injections) was similar to the above results, but that of group 
B (+1.0 letter with 3.6 injections and additional interventions) 
was worse. Group B had worse baseline BCVA than the other 
groups, and may have included patients with DME that was 
resistant or insensitive to anti- VEGF agents.

Some previous clinical trials achieved a better 2- year visual 
prognosis with more injections of anti- VEGF agents including, 
+10~+12.8 letters with 15~16 injections,18 +9.4~+11.5 
letters with 13.5 injections,19 +7~+9 letters with 10~12 injec-
tions20 and +6.7~7.9 letters with 11.0~11.3 injections.10

It is not surprising that fewer anti- VEGF injections achieve a 
worse visual prognosis, because the clinical benefit of anti- VEGF 
therapy is limited to a duration of 4 weeks.21 22 Accordingly, 
monthly treatment for DME will gain better results, both theo-
retically and actually. However, cost and compliance problems 
do not always allow continuous monthly injection of anti- VEGF 
agents, so both patients and retina specialists will seek other 
appropriate treatment options. In this study, group C showed 
improvement by +2.5 letters without use of anti- VEGF agents. 
In this group, mean baseline BCVA was 0.4 and was better than 
in the other two groups, so improvement of VA may have been 
limited by the ‘ceiling effect’.12 Although the possibility of a 
better visual prognosis being achieved if anti- VEGF agents had 
been used cannot be denied, 52.0% of the eyes in this group 
maintained a final BCVA better than 20/40 without anti- VEGF 
therapy, supporting the validity of this treatment option.

In both group B and group C, approximately 65% of eyes 
received local corticosteroid therapy, 45% received macular 
photocoagulation and 35% received vitrectomy. In previous 
real- world studies of anti- VEGF therapy for DME,13 65.9% of 
eyes received laser treatment, 14.1% received intravitreal dexa-
methasone and 8.2% received vitrectomy, while 59.4% of anti- 
VEGF non- responder eyes received intravitreal corticosteroids 
and 31.3% received vitrectomy, similar to our results for groups 
B and C. Considering that one- third of patients with DME 
have an incomplete response to anti- VEGF therapy,11 the best 
option for second- line therapy always gives rise to debate. In 
Japan, retina specialists selected local corticosteroids as second- 
line therapy for approximately two- thirds of DME eyes, laser 
photocoagulation for half and vitrectomy for one- third. In this 
study, TA was administered by subtenon injection six times more 
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frequently than by intravitreal injection. Intravitreal injection of 
TA has some adverse effects, including elevation of intraocular 
pressure, progression of cataract and sterile endophthalmitis, 
while subtenon injection causes relatively few adverse effects23 
and can be combined with intravitreal injection of anti- VEGF 
agents to reduce the frequency of treatment.24 Dexamethasone 
implants have not been approved in Japan, which is another 
reason why subtenon injection of TA was widely used by retina 
specialists. Although the efficacy of subtenon TA has not been 
investigated sufficiently, most retina specialists in Japan consider 
it as the best second- line option for DME. In the light of variable 
responses to anti- VEGF drugs, one needs to remember that DME 
is a heterogenous disease, and not everybody responds equally to 
these drugs, and there may be a genetic factor that determined 
the cytokine profile of each individual patient with DME. Thus 
the results are variable, and many patients poorly responsive to 
anti- VEGF drugs respond well to steroids.

Among previous studies of treatment for DME, baseline 
BCVA was limited to the range from 20/40 to 20/320 in the 
VIVID/VISTA study25 and the RISE/RIDE study,26 or from 20/32 
to 20/160 in the RESTORE study.27 In our real- world study, 
there was no limitation on baseline BCVA and it was positively 
correlated with final BCVA, as supported by previous results.28 
In our real- world setting, 68.0% of DME eyes with a baseline 
BCVA better than 20/40 also achieved a final BCVA better than 
20/40, while only 31.5% eyes with a baseline BCVA worse than 
20/40 improved to a final BCVA better than 20/40. Thus, inter-
vention for DME should be started before BCVA deteriorates.

Although retrospective analysis of the STREAT- DME database 
does not provide accurate assessment of the prognosis and/or 
efficacy, the percentage of eyes maintaining socially useful VA 
after intervention can be determined. The clinical and social 
contribution of retina specialists can also be evaluated. In future, 
using this database, other studies analysing visual prognosis by 
starting year of treatment, or by baseline BCVA may bring inter-
esting results. Or updating this database with longer period (5 
years or more) of monitoring, it may also give more important 
information because most DME eyes have not been cured in 2 
years.
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