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based on the results of well-designed epidemiological studies 
and clinical trials. Results of landmark multicenter studies, 
such as the diabetes control and complications trial and the 
UK Prospective Diabetes Study, support that control of blood 
glucose, blood pressure, and serum lipids reduce the incidence 
and severity of DR in patients with type 1 or 2 diabetes.7-9

Studies on the pathophysiology of DME suggest a crucial role 
for vascular endothelial growth factor (VEGF) and inflammatory 
cytokines in disease development.10-12 Such information has led 
to the evaluation of intravitreal corticosteroids and anti-VEGF 
agents in multicenter randomized clinical trials (RCTs) for the 
management of DME. In this review, the highlights of pioneering 
prospective clinical trials in DME (phase 2 and 3), such as the 
Early Treatment Diabetic Retinopathy Study (ETDRS), are 
briefly discussed. In addition, the results of various landmark 
RCTs that have evaluated therapeutic agents currently approved 
for the treatment of DME are comprehensively reviewed.

HIGHLIGHTS OF LASER TREATMENTS 
FOR DIABETIC MACULAR EDEMA

Three decades ago, a large multicenter RCT, the ETDRS, was 
launched to evaluate the role of laser therapy for preventing 
vision loss in DME (n = 3928). This study enrolled a wide 
variety of patients, ranging from those with no retinal thickening 
and best‑corrected visual acuity (BCVA) ≥20/40 to those with 
retinal thickening (defined as clinically significant macular 
edema [CSME]) and vision ≤20/200.13 According to the 
results of this study, focal/grid laser therapy reduced the risk of 
moderate vision loss by 50% among patients with CSME at the 
3-year follow-up visit.13

The Protocol A of DRCR.net (n = 263) demonstrated the 
efficacy of modified technique of ETDRS direct focal/grid laser 
photocoagulation for DME. Subsequently, another study by the 
DRCR.net (Protocol B) showed that 14% of patients treated 
with modified focal/grid laser gained ≥15 letters, whereas 
approximately 18% lost ≥15 letters at 2 years follow‑up.14,15 
At the 2-year primary outcome in Protocol B (n = 693), the 
BCVA gain in the laser arm (+1 ± 17 letters) was significantly 
greater than the steroid arms (−2 ± 18 letters in the 1 mg 
triamcinolone arm; P < 0.02 and −3 ± 22 letters in the 4 mg 
triamcinolone arm; P < 0.002).15,16

The ETDRS established focal/grid laser as a standard of care for 
DME.13,17,18 However, a significant number of patients treated 
with a laser would continue to lose vision leading to suboptimal 
treatment outcomes.15,18 Furthermore, results from recent 
studies employing microperimetry to assess retinal function 
suggest that laser therapy may be associated with worsening 
of macular function that is not detectable with routine BCVA 
testing.19 These results have led to the development of new 

therapeutic approaches based on our increasing understanding 
of the pathogenesis of DME [Figure 1]. Depicts the timeline 
of events in the development of newer therapeutic strategies 
for DME.

ANTIVASCULAR ENDOTHELIAL GROWTH 
FACTOR AGENTS

Ranibizumab
Ranibizumab (Lucentis®, Genentech Inc, San Francisco, 
CA, USA) (RBZ) is a 48 kDa recombinant humanized 
monoclonal antibody fragment that binds to all the isoforms of 
human VEGF-A.20,21 RBZ molecule lacks Fc region, which allows 
for shorter systemic circulation and faster clearance.20 A number 
of RCTs have demonstrated that intravitreal RBZ reduces DME 
and sustainably improves vision. RBZ has thus replaced laser 
therapy as the standard of care for DME.

The Ranibizumab for Edema of the mAcula in diabetes-2 
(READ-2) study (n = 126) was a pioneering RCT that 
randomized patients 1:1:1 to receive 0.5 RBZ, laser, or both.22 
The results of this study provided early evidence of favorable 
bioactivity of RBZ in DME (BCVA gain of 7.4 letters in the RBZ 
arm compared to 0.5 letters in the laser arm at month 3). In 
addition, the study demonstrated that combining focal/grid laser 
with RBZ may help in decreasing the frequency of injections 
needed to control edema for at least 2 years.23 Three years 
extension of the READ-2 study revealed that monthly follow-up 
and aggressive retreatment with RBZ between months 24 and 36 
results in sustained reduction central subfield thickness (CST) 
and improvement in BCVA.24 READ-3 study (Protocol 3 with 
high dose RBZ) was a double-masked, multicenter RCT that 
evaluated two doses of RBZ (0.5 mg and 2 mg) (n = 152). 

Figure 1: Timeline of major milestones in the field of pharmacotherapeutics for 
diabetic macular edema. In the figure, a number of landmark randomized clinical 
trials that have brought a paradigm change in the management of diabetic macular 
edema and led to the approval of therapeutic agents have been chronicled (based 
on the publication dates of the primary outcome manuscript in MEDLINE®, United 
States National Library of Medicine)
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Diseño de RISE y RIDE
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Lecciones de los estudios RISE y RIDE

1.	Mejoría	rápida,	significativa	y	sostenida	de	visión	y	
espesor	retiniano

2.	La	ganancia de	visión se	mantuvo durante la	
extensión de	tratamiento a	PRN.

3.	El	inicio tardío de	tratamiento resultó en	menor
ganancia de	visión.	

4.	El	tratamiento previo con	laser	y/o	esteroides no	
afectó los	resultados.

5.	Los	pacientes tratados con	ranibizumab,	operados de	
catarata tuvieron una ganancia de	visión ≥10	letras,	al	
mes POP.	



Lecciones de los estudios RISE y RIDE

6. El	tratamiento	con	ranibizumab redujo	
significativamente	los	exudados maculares

7.	La	HbA1C	y	NPR	de	base	no	afectaron	los	resultados	
visuales	con	ranibizumab

8.	El	tratamiento	con	ranibizumab resultó	en	una	mejoría	
rápida	y	sostenida	del	grado	de	retinopatía	diabética.

9.	El	cambio	de	régimen	de	tratamiento	de	mensual	a	
PRN	no	aumentó	las	tasas	de	progresión	del	grado	de	
retinopatía	diabética	

10.	El	tratamiento	con	ranibizumab redujo	el	riesgo	de	
hemorragia	vítrea	y	necesidad	de	laser	panretiniano.



1. Mejoría rápida, significativa y sostenida de 
visión y espesor retiniano
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1. Mejoría rápida, significativa y sostenida de 
visión y espesor retiniano

Cruce de	
tratamiento

Brown,	Long-term	Outcomes	of	Ranibizumab Therapy	for	Diabetic	Macular	Edema/	The	36-Month	Results	from	Two	Phase	III	Trials,	Ophthalmology	2013



2. La ganancia de visión se mantuvo durante la 
extensión de tratamiento a PRN

Boyer,	Outcomes	with	As-Needed	Ranibizumab after	Initial	Monthly	Therapy,	Ophthalmology	2015



3. El inicio tardío de tratamiento resultó en 
menor ganancia de visión 

Boyer,	Outcomes	with	As-Needed	Ranibizumab after	Initial	Monthly	Therapy,	Ophthalmology	2015



3. El inicio tardío del tratamiento resultó en 
menor ganancia de visión 

DME treated with intravitreal ranibizumab, although in each of the
latter 3 categories, only 1 SAE in the 0.5 mg group was observed.

Discussion

The 36-month results from the RIDE and RISE studies
demonstrate that the rapid and sustained efficacy of ranibi-
zumab in patients with DME initially observed at 2 years is
maintained over an additional third year of continued
monthly treatment. A gain of !15 letters from baseline was
experienced by 36.8% to 51.2% of ranibizumab-treated
patients, and the incidence of further vision loss was signif-
icantly reduced in ranibizumab-treated eyes. Poor BCVA
outcomes (such as BCVA worse than by Snellen <20/200)
occurred in fewer patients initially treated with ranibizumab,
confirming the long-term abilities of ranibizumab to improve

vision and prevent significant vision loss in patients with
DME. Reductions in retinal edema on OCT and improve-
ments in DR severity also were maintained through 36
months.

The 36-month results provide important clinical insights
into treatment outcomes after a 24-month delay in initiation
of ranibizumab therapy in the sham crossover group. The
relatively limited improvements in vision in this group,
compared with the groups initially treated with ranibizumab,
suggest that chronic retinal edema (for an average of 4.5 years
before ranibizumab therapy) may result in a certain amount of
potential vision gain being irreversibly lost. Retinal atrophy
due to chronic edema may provide an explanation for this
finding. Although OCT measurements in the sham crossover
group after ranibizumab treatment showed a reduction in
absolute CFT to a mean value of 190 mm (approximately
20 mm less than that observed after treatment in the

Figure 3. Mean change in best-corrected visual acuity (BCVA) and central foveal thickness (CFT) from baseline over time in the RIDE and RISE pooled
population and the subgroup of patients receiving !1 study drug injection after month 24. Vertical bars are 95% confidence intervals. Missing data were
imputed by last observation carried forward. ETDRS ¼ Early Treatment Diabetic Retinopathy Study.

Brown et al # Three Years of Ranibizumab for DME

2019

Brown,	Long-term	Outcomes	of	Ranibizumab Therapy	for	Diabetic	Macular	Edema/	The	36-Month	Results	from	Two	Phase	III	Trials,	Ophthalmology	2013



4. El tratamiento previo con laser y/o 
esteroides no afectó los resultados.

• Participantes que habían recibido tratamiento 
con laser o esteroide intravítreo o subtenoniano
– A 24 meses, se encontró mayor ganancia de visión 

en todos los pacientes tratados con ranibizumab, 
independientemente de tratamientos anteriores, 
frente al grupo control

Nguyen,	Ranibizumab for	Diabetic	Macular	Edema,	Ophthalmology		2012



5. Los pacientes tratados con ranibizumab
operados de catarata tuvieron ganancia 

de visión

• Los pacientes tratados con ranibizumab, 
operados de catarata tuvieron una ganancia de 
visión ≥10 letras, 1mes POP



6. El tratamiento con ranibizumab redujo 
significativamente los exudados 

en ojos con EMD

visual acuity outcomes.14e16 In recent years, intravitreal
therapy with antievascular endothelial growth factor
(VEGF) has emerged as the treatment of choice for DME,
either independently or in combination with macular
laser.17e19 In phase III trials, intravitreal injections of rani-
bizumab (Lucentis; Genentech, Inc., South San Francisco,
CA), an anti-VEGF agent, have been shown to improve
visual acuity in patients with DME, to improve retinal
anatomic features (both macular edema and retinopathy
severity20,21), and to reduce the risk of subsequent vision
loss.22

The purpose of the current analysis was to assess the
effect of intravitreal anti-VEGF therapy on retinal HE in
patients with DME and to assess the impact of retinal HE on
DME treatment outcomes. The timing and degree of reso-
lution and the effect of HE on visual function also were
assessed. Data collected as part of phase III randomized
studies of ranibizumab in patients with center-involved
DME, which included frequently acquired fundus photo-
graphs throughout a 24-month double-masked treatment
period, provides a rich data set for exploration of this topic.

Methods

Clinical Trial Design
The RIDE and RISE studies are methodologically identical phase
III, double-masked, sham injection-controlled, randomized clinical
trials of ranibizumab in center-involved DME. Details of the
methodology and key visual acuity and safety findings have been
described previously.22 Study protocols were approved by
institutional review boards and ethics committees, and
participants provided written informed consent. The 2 completed
studies are registered on clinicaltrials.gov (RIDE identifier,
NCT00473382; and RISE identifier, NCT00473330).

Briefly, individuals 18 years of age or older with decreased
vision resulting from DME (study eye best-corrected visual acuity of
20/40 to 20/320 approximate Snellen equivalent) and central sub-
field thickness 275 mm or more on time-domain OCT were eligible

for enrollment. Study inclusion criteria are detailed elsewhere.22

One eye per patient was randomized to monthly sham injections
or monthly intravitreal injections of 0.3 or 0.5 mg ranibizumab
through month 24. Macular laser was available to all patients per
protocol-specified criteria, beginning at month 3. Although the
phase III program continued to follow up and treat patients beyond
month 24,23 the data derived from the first 24 months of the RIDE
and RISE studies are the focus of this report.

Grading Protocol
Stereoscopic 7-field dilated color fundus photographs were
obtained at each patient’s screening visit and at months 3, 6, 12, 18,
and 24. Photographs were evaluated at the University of Wisconsin
Fundus Photograph Reading Center (Madison, WI) by trained
evaluators masked to both treatment assignment and images from
previous visits. Evaluation included assessment of severity of
diabetic retinopathy and features of macular edema. Macular
edema evaluation included a detailed grading of HE within the
modified ETDRS grid. The presence of HE within the grid and at
the center of the macula was assessed. The area of HE in each
subfield is estimated using standard drusen circles, similar to dru-
sen area assessment.24 Cumulative areas of HE were derived for
the central and inner subfields and for the entire grid (Fig 1).
The ETDRS classification based on a set of standard
photographs was used for categorical assessment of HE.5,6 Based
on these standard photographs, the area of HE was classified as
definite (>0e0.1 mm2), obvious (>0.1e0.5 mm2), moderate
(>0.5e2.5 mm2), or severe (>2.5 mm2). Reproducibility of HE
evaluation was assessed by periodic re-evaluation of the images
(see details in “Results”).

Statistical Analysis
The percentage of patients with HE was compared across the 3
arms. Cross-tabulations were used to compare change in HE status
over time. For the purposes of this report, a change of 2 steps in the
HE category was considered a clinically significant outcome.
Pearson correlation coefficients were used to compare baseline HE
with change in visual acuity. Reproducibility was assessed with
percentage agreement and k statistics for the ordinal scale and
Bland-Altman plots for the area measurements.

Figure 1. Fundus photographs obtained at (A) baseline and (B) month 24 showing resolution of hard exudate after treatment with intravitreal ranibizumab.

Ophthalmology Volume 122, Number 4, April 2015

780

Domalpally,	Effects	of	Intravitreal Ranibizumab on	Retinal	Hard	Exudate	in	Diabetic	Macular	Edema,	Ophthalmology	2015



7. La HbA1C y NPR de base no afectaron los 
resultados visuales con ranibizumab

Bansal,	Influence	of	Glycosylated	Hemoglobin	on	the	Efficacy	of	Ranibizumab for	Diabetic	Macular	Edema,	Ophthalmology	2015
Ip,	Long-term	Effects	of	Therapy	with	Ranibizumab on	Diabetic	Retinopathy	Severity	and	Baseline	Risk	Factors	for	Worsening	Retinopathy,	Ophthalmology	2015



8. El tratamiento con ranibizumab resultó en una 
mejoría rápida y sostenida del grado de 

retinopatía diabética.

evaluation of progression to PDR was also stratified by baseline
study eye visual acuity letter score (!55 vs. >55 ETDRS letters),
baseline HbA1c level (!8% vs.>8%), and prior treatment for DME
in the study eye (yes vs. no). Baseline factors emerging as significant
in the univariate model were then carried forward into the multi-
variate analysis. The model used 3 approaches for assessing DR

severity: continuous (per-step change), ETDRS severity level
!47 versus "53, and ETDRS severity level !53 versus "60.

Mean change in BCVA from baseline over time was summa-
rized by baseline macular capillary nonperfusion status among
patients treated with ranibizumab. A t test was used to compare the
mean change in BCVA at month 24 between the patients with and

Figure 1. Distribution of patients by change in severity of diabetic retinopathy (DR) on Early Treatment Diabetic Retinopathy Study (ETDRS) severity
scale from baseline to 36 months. Reported values are the percentage of patients (numbers above circles) with the stated level of severity (in parentheses on
the y-axis) at each visit; the size of the circle represents the percentage of patients in the DR severity category at each respective visit. Percentages in each
column total 100%. Black lines represent the median level of DR severity over time. BL ¼ baseline; NPDR ¼ nonproliferative diabetic retinopathy; PDR ¼
proliferative diabetic retinopathy.

Figure 2. Baseline and month 36 fundus photographs of a patient treated with ranibizumab. Images indicate substantial regression in the level of retinopathy
severity. CFT ¼ central foveal thickness.

Ip et al $ Long-term Effects of Ranibizumab on DR Severity

369

Ip,	Long-term	Effects	of	Therapy	with	Ranibizumab on	Diabetic	Retinopathy	Severity	and	Baseline	Risk	Factors	for	Worsening	Retinopathy,	Ophthalmology	2015



8. El tratamiento con ranibizumab resultó en una 
mejoría rápida y sostenida del grado de 

retinopatía diabética.

Ip,	Long-term	Effects	of	Therapy	with	Ranibizumab on	Diabetic	Retinopathy	Severity	and	Baseline	Risk	Factors	for	Worsening	Retinopathy,	Ophthalmology	2015



9. El cambio de régimen de tratamiento de mensual a PRN 
no aumentó las tasas de progresión del grado de 

retinopatía diabética 

Boyer,	Outcomes	with	As-Needed	Ranibizumab after	Initial	Monthly	Therapy,	Ophthalmology	2015

conditions, multiorgan failure, aggravated renal failure, squamous
cell carcinoma of the lung, metastatic ovarian cancer, and
decubitus ulcer; in 2 patients the cause of death was unknown
(Table 9, available at www.aaojournal.org).

Discussion

The OLE phase of RIDE and RISE showed that a criteria-
based PRN regimen effectively maintained the visual and
anatomic gains achieved with initial monthly ranibizumab,
including clinically significant benefits on DR severity. In
addition, to the extent that comparisons may be made

between the controlled and uncontrolled portions of the
study, the safety profile of criteria-based re-treatment with
ranibizumab seems consistent with previous observations.
Overall, on the basis of the additional ranibizumab exposure
achieved in the RIDE and RISE OLE, the 0.5 mg ranibi-
zumab PRN regimen used here seemed to be generally well
tolerated in patients with DME, with similar types of AEs
reported as those observed in the RIDE and RISE core and
other studies.

The overall plateau of visual acuity improvement
continuing from the end of the core studies throughout the
OLE, as seen in Figure 2, illustrates 2 important points
relevant to real-world implementation of clinical trial data.

Patients at Risk, n* 
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Figure 5. Time to development of new proliferative diabetic retinopathy (PDR) event, pooled, observed data from RIDE and RISE among patients enrolled
in the open-label extension (OLE). New PDR event defined by the first occurrence of (1) progression from nonproliferative diabetic retinopathy (NPDR)
(DR severity score [DRSS] <60) at baseline to PDR (DRSS !60) at a later time point, (2) use of pan-retinal photocoagulation laser, (3) vitreous hem-
orrhage (adverse event [AE] or slit-lamp grade 0 at baseline to >0 at a later time point), (4) cases identified by ophthalmoscopy, (5) use of vitrectomy for any
reasons related to DR or its complications, (6) iris neovascularization AE, or (7) retinal neovascularization AE. A patient is no longer at risk once he or she
develops the first PDR event. *Treatment during core study. RBZ ¼ ranibizumab.

Table 8. Summary of Nonocular Serious Adverse Events Potentially Related to Vascular Endothelial Growth Factor Inhibition (Pooled
Data for Patients Enrolled in the Open-Label Extension [OLE] Phase) by Need for Criteria-Based Pro Re Nata Re-treatment During

Extension Study

Patients, n (%)

Received Treatment During OLE Not Treated During OLE

Prior Sham/
Crossover
(n ¼ 120)

Prior RBZ
0.3 mg (n ¼ 131)

Prior RBZ 0.5 mg
(n ¼ 128)

Prior Sham/
Crossover
(n ¼ 44)

Prior RBZ
0.3 mg (n ¼ 42)

Prior RBZ
0.5 mg (n ¼ 35)

Any nonocular SAE 8 (6.7) 15 (11.5) 8 (6.3) 6 (13.6) 2 (4.8) 3 (8.6)
Any bleeding/hemorrhage SAE 1 (0.8) 6 (4.6) 3 (2.3) 2 (4.5) 1 (2.4) 1 (2.9)
CNS/cerebrovascular 1 (0.8) 5 (3.8) 2 (1.6) 1 (2.3) 0 1 (2.9)
Non-CNS 0 1 (0.8) 1 (0.8) 1 (2.3) 1 (2.4) 0

Congestive heart failure 4 (3.3) 5 (3.8) 3 (2.3) 3 (6.8) 1 (2.4) 2 (5.7)
Hypertension 1 (0.8) 2 (1.5) 0 0 0 0
Thromboembolic event
Arterial 3 (2.5) 9 (6.9) 4 (3.1) 2 (4.5) 2 (4.8) 1 (2.9)
Venous 0 0 1 (0.8) 0 0 0

CNS ¼ central nervous system; PRN ¼ pro re nata; RBZ ¼ ranibizumab; SAE ¼ serious adverse event.

Ophthalmology Volume 122, Number 12, December 2015
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10. El tratamiento con ranibizumab redujo el riesgo de 
hemorragia vítrea y necesidad de laser panretiniano

An important outcome of this analysis was that treatment with
ranibizumab significantly reduced the rate of developing PDR
(Fig 4). By month 36 (1090 days), the cumulative probability of
DR progression using the composite analysis was 39.1% of eyes in
the sham/0.5 mg crossover group versus 18.3% and 17.1% of eyes
treated with 0.3 and 0.5 mg ranibizumab, respectively
(P < 0.0001). From as early as month 6 of the studies, separation
in the rate of PDR incidence was evident between the ranibizumab
and sham groups. The rates of developing PDR were linear in all 3
treatment arms in the first 24 months, and were consistently lower
in eyes receiving ranibizumab therapy. Although treatment with

ranibizumab significantly reduced the risk of progression to PDR
compared with sham therapy during the first 2 years, when patients
in the sham group crossed over to 0.5 mg ranibizumab during the
third year, their rate of PDR development was attenuated and
comparable to the rates of progression seen in the active-treatment
arms in the first 24 months; 13 eyes in the sham/0.5 mg crossover
group progressed to PDR during year 3 compared with 10 and 12
eyes in the 0.3 and 0.5 mg ranibizumab groups, respectively.

Baseline Predictive Factors of Proliferative Diabetic
Retinopathy Progression
Approximately 9% to 10% of eyes receiving monthly ranibizumab
therapy still developed PDR at 24 months, and for this reason we
sought to determine whether there were any systemic or ocular
characteristics that might be predictive of progression to PDR,
especially in the setting of chronic intravitreal anti-VEGF therapy.
To facilitate comparison of predictive risk factors in sham- and
ranibizumab-treated eyes, 24-month data were used. This evalua-
tion followed a sequential stepwise analysis; baseline characteris-
tics emerging as significant in univariate analyses were carried
forward into multivariate analysis.

Using this methodology, baseline factors identified as not being
predictive of progression to PDR for both the sham and ranibizu-
mab-treated groups included duration of diabetes (years), HbA1c
level, proteinuria, renal failure, hypertension, and smoking status.
Several baseline characteristics were identified through univariate
analysis to be predictive of progression to PDR (Table 2).

In sham-treated eyes, these included baseline DR severity
(ETDRS level !53), baseline DR severity (!60), baseline DR
severity (each step increase), central foveal thickness (each unit
increase), central subfield thickness (each unit increase), total
retinal volume (each unit increase), diffuse-type edema on fluo-
rescein angiography, presence of subretinal fluid on OCT, bilateral
DME involvement, BCVA (each unit decrease), presence of
macular capillary loss within the central grid on fluorescein angi-
ography, contrast sensitivity (each unit decrease), retinal thickening
at the center of the macula (!2" reference), and intraocular
pressure (decrease). In ranibizumab-treated eyes, only 2 factors

Figure 4. KaplaneMeier analysis of time to first proliferative diabetic
retinopathy (PDR) progression from baseline in the pooled RIDE and RISE
population. Cumulative probabilities were calculated using the
KaplaneMeier method. Progression was defined by (1) progression from
nonproliferative diabetic retinopathy (DR) (severity level <60) at baseline
to PDR (DR severity level !60) DR at a later time point; (2) need for
panretinal photocoagulation; (3) vitreous hemorrhage (adverse event or slit
lamp) grade 0 at baseline and >0 at a later time point; (4) case identified by
ophthalmoscopy; (5) vitrectomy; (6) iris neovascularization adverse event;
and (7) retinal neovascularization adverse event. *P < 0.0001. Dashed ver-
tical line indicates the sham crossover to 0.5 mg ranibizumab at month 25.

Table 2. Factors Identified with Univariate Analyses as Predictive of Progression to Proliferative Diabetic Retinopathy

Ocular Features Comparator Group Hazard Ratio (95% CI) P Value

Sham-treated patients*
Central subfield thickness (mm) Each 15-mm increase 1.06 (1.03e1.09) 0.0001
Total retinal volume (mm3) Each unit increase 1.22 (1.09e1.37) 0.0006
Focal or diffuse edema Diffuse vs. focal 2.34 (1.39e3.95) 0.0015
Subretinal fluid presence on OCT Yes vs. no 1.85 (1.14e2.99) 0.0122
Bilateral DME involvement Yes vs. no 2.06 (1.12e3.77) 0.0195
BCVA Each unit increase 0.97 (0.95e1.00) 0.0238
Capillary loss within grid Yes vs. no 1.73 (1.06e2.82) 0.0276
IOP Each unit increase 0.92 (0.85e0.99) 0.0356
DR severity Each step increase 1.44 (1.22e1.69) <0.0001
DR severity #47 vs. !53 ETDRS level 0.33 (0.20e0.54) <0.0001
DR severity #53 vs. !60 ETDRS level 0.36 (0.22e0.59) <0.0001
Central foveal thickness (mm) Each 15-mm increase 1.03 (1.01e1.06) 0.0084
Contrast sensitivity Each unit increase 0.35 (0.15e0.81) 0.0138
Retinal thickening at center of macula <2" vs. !2" reference 0.58 (0.36e0.91) 0.0185

Ranibizumab-treated patients*
Capillary loss within grid Yes vs. no 2.50 (1.35e4.64) 0.0037
Focal or diffuse edema Diffuse vs. focal 1.94 (1.02e3.71) 0.0444

*All ocular features refer to the study eye.
BCVA ¼ best-corrected visual acuity; CI ¼ confidence interval; DME ¼ diabetic macular edema; DR ¼ diabetic retinopathy; ETDRS ¼ Early Treatment
Diabetic Retinopathy Study; IOP ¼ intraocular pressure; OCT ¼ optical coherence tomography.

Ip et al % Long-term Effects of Ranibizumab on DR Severity

371

Ip,	Long-term	Effects	of	Therapy	with	Ranibizumab on	Diabetic	Retinopathy	Severity	and	Baseline	Risk	Factors	for	Worsening	Retinopathy,	Ophthalmology	2015



Lecciones de los estudios RISE y RIDE

1.	Mejoría rápida,	sostenida y	significativa de	visión	y	
del	espesor retiniano

2.	La	ganancia de	visión se	mantuvo durante la	
extensión de	tratamiento a	PRN.

3.	El	inicio tardío de	tratamiento resultó en	menor
ganancia de	visión.	

4.	El	tratamiento previo con	laser	y/o	esteroides no	
afectó los	resultados.

5.	Los	pacientes tratados con	ranibizumab,	operados de	
catarata tuvieron una ganancia de	visión



Lecciones de los estudios RISE y RIDE

6. El	tratamiento	con	ranibizumab redujo	
significativamente	los	exudados	

7.	La	HbA1C	y	NPR	de	base	no	afectaron	los	resultados	
visuales	con	ranibizumab

8.	El	tratamiento	con	ranibizumab resultó	en	una	mejoría	
rápida	y	sostenida	del	grado	de	retinopatía	diabética.

9.	El	cambio	de	régimen	de	tratamiento	de	mensual	a	
PRN	no	aumentó	las	tasas	de	progresión	del	grado	de	
retinopatía	diabética	

10.	El	tratamiento	con	ranibizumab redujo	el	riesgo	de	
hemorragia	vítrea	y	necesidad	de	laser	panretiniano.


