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AbsTrACT
Objective To evaluate factors associated with Diabetic 
Retinopathy Severity Scale (DRSS) changes with less 
frequent ranibizumab after induction therapy.
Methods and analysis Post hoc analyses of RIDE/RISE 
and their open- label extension (OLE). Analyses included 
patients with diabetic retinopathy (DR)/diabetic macular 
oedema who completed the OLE. Comparisons were made 
between patients with improved/maintained (≥0 step 
decrease from OLE baseline (month 36) to  
month 48) versus worsened (≥1 step increase) DRSS 
during the OLE. DRSS changes over 12 months were 
compared between patients randomised to ranibizumab at 
RIDE/RISE baseline who improved to DRSS score ≤43 at 
OLE baseline (induced) versus those randomised to sham 
with DRSS score ≤43 at RIDE/RISE baseline (native).
results From OLE baseline to month 48, 72% (263/367) 
of patients improved/maintained DRSS scores. These 
patients had similar mean best- corrected visual acuity at 
RIDE/RISE (56.4 letters) and OLE baseline (68.6 letters) 
versus patients with worsened scores (58.2 and 70.8 
letters). Patients who improved/maintained DRSS scores 
had similar mean central foveal thickness at RIDE/RISE 
(492 µm) and OLE baseline (196 µm) versus patients 
with worsened scores (441 and 167 µm). Patients who 
improved/maintained DRSS scores received a significantly 
higher (p<0.0001) mean number of pro re nata (PRN) 
injections (4.4) between OLE baseline and month 48 
versus those with worsened scores (2.3). Patients with 
more severe DR at baseline who achieved mild- to- 
moderate non- proliferative DR (NPDR) induced by monthly 
ranibizumab injections were significantly more likely to 
worsen (p<0.0001) than those with mild- to- moderate 
NPDR at baseline randomised to sham injections (1.0- step 
versus 0.1- step worsening).
Conclusions Most patients improved/maintained DRSS 
scores with less- than- monthly PRN ranibizumab. Some 
minimum treatment/monitoring may be necessary to 
maintain improvements after induction therapy.
Trial registration numbers NCT00473382/N
CT00473330.

InTrOduCTIOn
Diabetic retinopathy (DR) is the most 
common microvascular complication of 
diabetes. In 2010, more than 7 million 

Americans were estimated to have DR; this 
prevalence is projected to more than double 
to 15 million by 2050.1 Vascular endothe-
lial growth factor (VEGF)- A is upregulated 
in patients with DR, and intravitreal injec-
tions of VEGF inhibitors have been shown to 
reduce DR severity.2 However, the durability 
of such improvement is not well under-
stood. The RIDE/RISE trials of ranibizumab 
in patients with DR and diabetic macular 
oedema (DME), together with the open- label 
extension (OLE) study of these trials, offer 
up to 5 years of follow- up in patients receiving 
anti- VEGF therapy. Furthermore, there is a 
switch at year 3 from monthly treatments to 
a less- intensive pro re nata (PRN) regimen. 
This trial design offers a unique opportu-
nity to investigate what happens with DR 
improvements achieved with intensive VEGF 

WhAT Is AlreAdy knOWn On ThIs TOpIC
fi Vascular endothelial growth factor (VEGF)- A is up-

regulated in patients with diabetic retinopathy (DR), 
and intravitreal injections of VEGF inhibitors have 
been shown to reduce DR severity. However, the du-
rability of this improvement is not well understood.

WhAT ThIs sTudy Adds
fi This post hoc analysis (RIDE/RISE and their 

open- label extension (OLE)) showed that most 
ranibizumab- treated patients had improved/main-
tained DRSS with less- than- monthly pro re nata 
treatment. More severe DR at baseline was asso-
ciated with greater clinical benefit from monthly 
ranibizumab treatment during RIDE/RISE, but was 
associated with Diabetic Retinopathy Severity Scale 
(DRSS) score instability with intermittent dosing in 
the OLE.

hOW ThIs sTudy MIghT AffeCT reseArCh, 
prACTICe Or pOlICy
fi DRSS improvements with monthly therapy can 

be maintained with less- than- monthly treatment. 
Induced DRSS improvements appear more volatile 
than untreated DRSS of the same level.
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suppression once monthly treatment is reduced. Here, 
we report the findings of post hoc analyses of RIDE/
RISE OLE data, which aim to characterise the changes 
in Diabetic Retinopathy Severity Scale (DRSS) score after 
induction therapy ends and identify factors that may be 
associated with changes in DRSS outcomes with intermit-
tent ranibizumab treatment over time.

MeThOds
study designs
Post hoc analyses were performed using data from the 
RIDE and RISE trials and the OLE. The study designs for 
these trials have been described in detail elsewhere.3–5 
In RIDE/RISE, 759 patients with DME were randomised 
to receive monthly ranibizumab 0.3 mg or 0.5 mg or 
sham injections with rescue laser therapy (according 
to prespecified criteria, including central foveal thick-
ness (CFT) of ≥250 µm with a <50-µm change from the 
previous month, and no previous macular laser in the 
previous 3 months) for 24 months.5 At month 25, patients 
in the sham arm crossed over to monthly ranibizumab 
0.5 mg, whereas patients in the other ranibizumab arms 
continued their original ranibizumab regimen for the 
next 12 months.5 All patients who had not discontinued 
treatment and had completed month 36 of RIDE/RISE 
were eligible to enrol in the OLE, which continued for 
an additional 24 months or until 30 days after the US 
Food and Drug Administration approval of ranibizumab 
for the treatment of DME, if that occurred within 24 
months of joining the OLE.3 6 Overall, 500/582 eligible 
patients chose to participate in the OLE; their demo-
graphic characteristics were well balanced between 
the three previous study treatment arms, as previously 
described.3

Patients in the OLE received ranibizumab 0.5 mg, 
administered PRN according to the following prespec-
ified criteria: DME diagnosed by the investigator based 
on optical coherence tomography (OCT) or worsening 
in best- corrected visual acuity (BCVA) by at least five 
Early Treatment Diabetic Retinopathy Study letters from 
the start of the OLE at month 36.3 Re- treatment was not 
based on DR severity. DME was defined as the presence 
of intraretinal fluid or cysts, subretinal fluid or subretinal 
pigment epithelium fluid; no absolute macular or central 
subfield thickness criteria mandated treatment. After 
ranibizumab injection, patients were observed every 30±7 
days, or every 60±7 days or every 90±7 days at investigator 
discretion.3 The month 48 visit was mandatory for all 
patients in the OLE, regardless of the injection interval 
duration, because this provided a 12- month OLE assess-
ment time point.3

patient and public involvement
Patients or the public were not involved in the design, 
conduct, reporting or the dissemination plans for RIDE/
RISE.

post hoc analyses
The following definitions were used for the post hoc anal-
yses: ‘RIDE/RISE baseline’ was defined as the baseline visit 
for RIDE/RISE that occurred at month 0; ‘OLE baseline’ 
was defined as the ‘new’ baseline starting at the month 36 
visit, when the RIDE/RISE core trials ended and the OLE 
trial began; ‘native’ mild- to- moderate non- proliferative DR 
(NPDR) was defined as patients randomised to sham injec-
tions who had a DRSS score ≤43 at RIDE/RISE baseline; 
‘induced’ mild- to- moderate NPDR was defined as patients 
randomised to monthly ranibizumab treatment who had a 
DRSS score >43 (ie, moderate, moderately severe or severe 
NPDR; or proliferative DR (PDR)7) at RIDE/RISE base-
line and experienced improvements to DRSS score ≤43 
(mild- to- moderate NPDR) by OLE baseline.

We explored the relationships between (1) improved 
or maintained DRSS score versus worsened DRSS score 
during the OLE and study eye BCVA and CFT at RIDE/
RISE baseline and OLE baseline; and (2) improved or 
maintained DRSS score versus worsened DRSS score 
during the OLE and the number of PRN injections 
administered between OLE baseline and month 48. 
Improved or maintained DRSS score was defined as 
a ≥0- step decrease from OLE baseline to month 48, 
whereas worsened DRSS score was defined as an at least 
one- step increase over the same time frame.

We also compared DR outcomes between the native 
and induced mild- to- moderate NPDR subgroups over 
12 months of follow- up (from RIDE/RISE baseline to 
month 12 and from OLE baseline (month 36) to month 
48, respectively; online supplemental figure S1). This 
included mean changes in DRSS score and individual 
DRSS score changes from baseline.

Individual DRSS score changes were examined in 
more detail for the induced mild- to- moderate NPDR 
subgroup to (1) compare outcomes from RIDE/RISE 
baseline to month 36 with changes from OLE baseline to  
month 48 (including step changes in DRSS score, ie, 
movement from one category to another); (2) assess DRSS 
score changes in patients diagnosed with PDR at RIDE/
RISE baseline; and (3) quantify DRSS score changes for 
patients without previous pan- retinal photocoagulation 
who were randomised to monthly ranibizumab treatment 
during RIDE/RISE, stratified by DRSS score (per Early 
Treatment Diabetic Retinopathy Study definitions7) at 
RIDE/RISE baseline (35/43, mild- to- moderate NPDR; 
47/53, moderately severe- to- severe NPDR; 60–75, mild- 
risk to high- risk PDR).

statistical analyses
Data are presented as percentages and means with 95% 
CIs as applicable. Between group comparisons were made 
using Student’s t- tests for continuous variables. Statistical 
significance was indicated by p<0.05.

resulTs
Ole patients and drss score improvements
Of the 500 patients who entered the OLE, 367 had 
DR images and non- missing data at OLE baseline and  

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jophth.bm
j.com

/
B

M
J O

pen O
phth: first published as 10.1136/bm

jophth-2022-001007 on 28 July 2022. D
ow

nloaded from
 

https://dx.doi.org/10.1136/bmjophth-2022-001007
http://bmjophth.bmj.com/


3Goldberg RA, et al. BMJ Open Ophth 2022;7:e001007. doi:10.1136/bmjophth-2022-001007

Open access

month 48. As previously reported,6 most instances of 
missing data at month 48 of the OLE were because of 
the study being terminated shortly after ranibizumab 
received regulatory approval in August 2012.

From OLE baseline to month 48, 72% (263/367) of 
patients improved or maintained their DRSS score. 
Among the subset of patients who had DRSS score 
improvement of at least one- step during RIDE/RISE 
(n=198), 55% (108/198) maintained or improved their 
DRSS score from OLE baseline to month 48, and 45% 
(90/198) had a worsened DRSS score.

relationship between Ole baseline bCVA and CfT and drss 
outcomes
Patients who improved or maintained their DRSS score 
during the OLE (months 36–48) had a similar mean BCVA 
at RIDE/RISE baseline and OLE baseline compared with 
patients who had a worsened DRSS score. At OLE base-
line, mean BCVA was higher (ie, better) than at RIDE/
RISE baseline in both DRSS score subgroups (figure 1A).

Patients who had an improved or maintained DRSS 
score during the OLE had a similar mean CFT at RIDE/
RISE baseline and OLE baseline compared with patients 
who had a worsened DRSS score. Mean CFT was lower 
at OLE baseline than at RIDE/RISE baseline in both 
DRSS score subgroups (figure 1B). At both RIDE/RISE 

and OLE baseline, mean CFT was significantly lower in 
patients who had a worsened DRSS score compared with 
patients who had an improved or maintained DRSS score 
(both p<0.01)

drss outcomes by number of prn injections during the Ole
Patients received an average of four to five ranibizumab 
injections between OLE baseline and month 48, regard-
less of baseline DRSS score (mild- to- moderate NPDR: 
mean, 5.0 ranibizumab injections; moderately severe- to- 
severe NPDR: mean, 4.5; PDR: mean, 4.2).

Patients who had an improved or maintained DRSS 
score during the OLE received a significantly higher 
(p<0.0001) number of injections (median, 4.0; mean, 4.4; 
95% CI: 3.9 to 4.9) between OLE baseline and month 48 
compared with patients who had a worsened DRSS score 
(median, 1.0; mean, 2.3; 95% CI: 1.8 to 2.9).

drss outcomes in native versus induced mild-to-moderate 
npdr subgroups
The native mild- to- moderate NPDR subgroup included 
62 patients and the induced mild- to- moderate NPDR 
subgroup included 90 patients who had complete 
DRSS data at OLE baseline and month 48. Patients with 
induced mild- to- moderate NPDR showed significant 
worsening (p<0.0001) in DRSS scores from OLE baseline 

Figure 1 Relationship between (A) mean best- corrected visual acuity (BCVA) and (B) mean central foveal thickness (CFT) 
and improvement/maintenance or worsening of Diabetic Retinopathy Severity Scale (DRSS) scores at RIDE/RISE baseline and 
open- label extension (OLE) baseline (month 36). ETDRS, Early Treatment Diabetic Retinopathy Scale.
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to month 48, with a mean (95% CI) increase of 1.0 (0.7 to 
1.4) during this 12- month period, compared with a mean 
(95% CI) increase of 0.1 (–0.1 to 0.4) in the native mild- 
to- moderate NPDR group between RIDE/RISE baseline 
and month 12 (figure 2).

Examination of individual patient profiles revealed 
that patients in the native mild- to- moderate NPDR 
subgroup had more stable DRSS scores than patients in 
the induced mild- to- moderate NPDR subgroup because 
more patients in the latter subgroup showed worsening 
in DRSS score over the 12 months of follow- up (figure 3).

In the induced mild- to- moderate NPDR subgroup at 
month 48, 51% (46/90) of patients had maintained the 
improvement in DRSS score that was achieved during 
RIDE/RISE (figure 4A). A further 34% (31/90) had orig-
inally improved to DRSS score ≥43 during RIDE/RISE 
but worsened by one to two steps between OLE baseline 
and month 48, resulting in a net stable DRSS score over 
the entire 48- month treatment period, with improve-
ment during RIDE/RISE and worsening during the 
OLE. A total of 14% (13/90) of patients had an unstable 
DR phenotype, in that they showed some improvement 
during RIDE/RISE, but then worsened by at least three 
steps between months 36 and 48 (figure 4A). Among 
patients with an unstable phenotype, 46% (6/13) had 

Figure 2 Changes in Diabetic Retinopathy Severity Scale 
(DRSS) scores in patients with induced and native mild- 
to- moderate non- proliferative diabetic retinopathy (DRSS 
score ≤43). Among eyes with induced DRSS score ≤43 (white 
column), changes were evaluated from open- label extension 
(OLE) baseline (month 36) to month 48. Among sham- treated 
eyes with native DRSS score ≤43 (grey column), changes 
were evaluated from RIDE/RISE baseline to month 12. A 
positive change in DRSS score indicates worsening of 
diabetic retinopathy, whereas a negative change in DRSS 
score indicates DR improvement.

Figure 3 Changes in Diabetic Retinopathy Severity Scale (DRSS) scores in patients with (A) native mild- to- moderate non- 
proliferative diabetic retinopathy (NPDR; DRSS score ≤43) from RIDE/RISE baseline to month 12 and (B) with induced mild- to- 
moderate NPDR from open- label extension baseline (month 36) to month 48. Each bar represents the change in DRSS score 
for an individual patient. Patients are ordered from left to right by the magnitude of DRSS score change.
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PDR at RIDE/RISE baseline (figure 4B). In contrast, only 
13% (4/31) of patients with stable DR and 9% (4/46) of 
patients who maintained DR improvement had PDR at 
baseline (figure 4B).

Patients with PDR at RIDE/RISE baseline appeared 
to have the most unstable treatment responses during 
RIDE/RISE and the OLE compared with patients with 
mild- to- moderate or moderately severe- to- severe NPDR 
at RIDE/RISE baseline (figure 5). These patients showed 
the greatest improvements in DRSS score during RIDE/
RISE, followed by some of the greatest deteriorations 
during the OLE (figure 5).

dIsCussIOn
This post hoc analysis of the RIDE/RISE OLE evaluates 
not only the potential predictors of changes in DRSS 
outcomes over time with PRN ranibizumab after a period 
of monthly induction therapy, but also investigates how 
these changes may affect observed differences in patient 

responses, and whether the induced regression in DRSS 
score behaves similar to native NPDR of the same DRSS 
level. These are important analyses as we seek to better 
understand anti- VEGF–induced regression of DR.

OLE findings from months 36 to 48 showed that the 
majority of patients improved or maintained their DRSS 
score from the initial 3- year RIDE/RISE trial period, 
suggesting that ranibizumab was able to provide ongoing 
clinical benefit on a less frequent PRN schedule. Patients 
with an improved or maintained DRSS score during the 
OLE received a median of four injections from months 
36 to 48, compared with a median of only one injection in 
the subgroup with worsened DRSS score during the OLE. 
This suggests that a minimum amount of PRN treatment 
may be necessary to maintain any gains in DRSS score 
achieved during induction therapy. Importantly, BCVA 
or CFT, either at baseline or after induction therapy, did 
not affect the likelihood of maintaining DRSS score gains 
achieved during RIDE/RISE during the OLE, despite 

Figure 4 Changes in Diabetic Retinopathy Severity Scale (DRSS) scores in patients with (A) induced mild- to- moderate non- 
proliferative diabetic retinopathy from RIDE/RISE baseline to month 36 and from open- label extension (OLE) baseline (month 
36) to month 48, and the same plot (B) showing the distribution of patients who had been diagnosed with proliferative diabetic 
retinopathy (PDR) at RIDE/RISE baseline (hatched bars). Each bar represents the change in DRSS score for an individual 
patient. Patients are ordered from left to right by the magnitude of DRSS score change. Black bars (DRSS score change from 
RIDE/RISE baseline to month 36) and white bars (DRSS score change from OLE baseline to month 48) are overlaid.
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re- treatment criteria during the OLE being based largely 
on visual acuity and OCT findings.

In the current analysis, patients who had induced mild- 
to- moderate NPDR during the RIDE/RISE trials were 
significantly more prone to DRSS score worsening over 
12 months of follow- up when treated intermittently with 
PRN ranibizumab during the OLE than patients who 
had native mild- to- moderate NPDR at the start of RIDE/
RISE and were randomised to sham injections. This 
suggests that the induced improvements in DRSS score 
may not be equivalent to true disease regression. Indeed, 
the eyes with induced mild- to- moderate NPDR were 
more unstable than their native counterparts, and likely 
require ongoing aggressive VEGF suppression to prevent 
backsliding. Data from a retrospective analysis that used 
medical claims data for patients with DR who had not 
received anti- VEGF therapy, laser photocoagulation, 
intravitreal steroid treatment or retinal surgery during 
the baseline period support the interpretation of our 
data for the native mild- to- moderate NPDR subgroup. 
The authors of this analysis reported that the risk of DR 
progression and DME over 5 years was highest among 
patients with an initial diagnosis of moderate and severe 
NPDR, respectively, and that patients with mild NPDR 
were the least likely to progress.8 A separate post hoc 
analysis of data from the OLE after RIDE/RISE showed 
that patients who required a higher number of PRN 
ranibizumab injections tended to have a longer duration 
of DME and greater retinal thickening than those who 
required fewer injections; they also received more focal 
macular laser surgery, which was indicative of chronic 
disease.9

A previous post hoc analysis of RIDE/RISE demon-
strated that greater treatment benefit (DRSS score 
improvement) over 36 months was attained with monthly 
ranibizumab in patients with moderate- to- severe NPDR 
at baseline compared with mild NPDR.10 Our post hoc 
analysis revealed that more severe DR at baseline was also 
associated with some of the greatest DR improvements 
during the initial RIDE/RISE trial period; however, this 
subgroup appeared to have less stable DR, manifested by 
greater worsening when monthly treatment was switched 
to PRN. This finding was most pronounced in patients 
with baseline PDR, for whom the largest fluctuations in 
DRSS score were observed between RIDE/RISE base-
line and month 36, and OLE baseline and month 48. 
Of patients who exhibited some improvement in DRSS 
score but then worsened by three or more steps between 
months 36 and 48, almost half had PDR at RIDE/RISE 
baseline. This suggests that the significant gains acquired 
from monthly ranibizumab over the first 3 years of treat-
ment might be more difficult to maintain beyond this 
time point with a PRN regimen if the patient has PDR 
to begin with, and that the patient is at high risk of wors-
ening in the long term. Interestingly, patients in the 
induced mild- to- moderate NPDR subgroup received a 
similar number of PRN injections (four to five), irrespec-
tive of baseline DRSS score. It is possible that patients 
in the PDR subgroup might have benefited from an 
increased number of PRN injections; however, investiga-
tors did not deem this necessary at the time based on 
the OLE re- treatment criteria. Alternatively, our find-
ings suggest that a period of intense treatment followed 
by PRN treatment may not be the best approach for 

Figure 5 Changes in Diabetic Retinopathy Severity Scale (DRSS) scores from RIDE/RISE baseline to month 36 and from 
open- label extension (OLE) baseline (month 36) to month 48, stratified by DRSS score (mild- to- moderate non- proliferative 
diabetic retinopathy (NPDR), moderately severe- to- severe NPDR, proliferative diabetic retinopathy) at RIDE/RISE baseline. This 
analysis included 167 patients from the OLE who were randomised to ranibizumab treatment during RIDE/RISE and who did 
not have a DRSS score ≤35 at RIDE/RISE baseline and had not undergone previous pan- retinal photocoagulation. Each bar 
represents the change in DRSS score for an individual patient. Patients are ordered from left to right by the magnitude of DRSS 
score change. Black bars (DRSS score change from RIDE/RISE baseline to month 36) and white bars (DRSS score change 
from OLE baseline to month 48) are overlaid.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jophth.bm
j.com

/
B

M
J O

pen O
phth: first published as 10.1136/bm

jophth-2022-001007 on 28 July 2022. D
ow

nloaded from
 

http://bmjophth.bmj.com/


7Goldberg RA, et al. BMJ Open Ophth 2022;7:e001007. doi:10.1136/bmjophth-2022-001007

Open access

patients with PDR. Other treatment approaches could 
be considered for these patients, including sustained 
VEGF suppression or scatter photocoagulation for PDR 
combined with ranibizumab injections for DME. The 
pathologic anatomical changes typical of moderate or 
moderate- to- severe NPDR, such as intraretinal haemor-
rhages or microvascular abnormalities, retinal exudates 
and venous beading, are more easily reversible than 
PDR- related neovascular changes, and the stabilisation 
of VEGF levels through intravitreal ranibizumab therapy 
may help to restore normal vascular permeability and 
endothelial integrity.10 Additionally, studies using OCT 
angiography have shown regression of neovascularisa-
tion with VEGF inhibition, and subsequent return of 
flow through those pathological vessels post- treatment.11 
Therefore, one of the goals of anti- VEGF treatment may 
be to prevent progression to PDR, because this more 
volatile phenotype is associated with vision- threatening 
complications, such as vitreous haemorrhage or trac-
tional detachment.12

Limitations of our post hoc analyses include the absence 
of prespecified end points or formal statistical compari-
sons. The original RIDE/RISE and OLE trials were not 
designed with inclusion and exclusion criteria to select 
patients and collect data that may have best addressed 
our hypotheses because these trials were focused on 
the treatment of DME, not DR. In addition, no power  
analyses were conducted to ensure a sufficient sample size 
to evaluate the data. Approximately two- thirds (500/759) 
of patients in RIDE/RISE continued in the OLE, but only 
367 patients with evaluable DR images and non- missing 
data for OLE baseline and month 48 were included in the 
analyses. This resulted in a number of the subgroups in 
this analysis having relatively small numbers of patients. 
The main reason for missing images and data for month 
48 was early discontinuation of patients after US Food 
and Drug Administration approval of ranibizumab for the 
treatment of DR. The strengths of our analyses include 
the detailed analysis of factors affecting the response to 
PRN ranibizumab treatment in the OLE and generation 
of hypotheses/data concerning the optimal frequency of 
PRN injections and the characteristics of eyes most likely 
to procure benefit.

In conclusion, the majority of ranibizumab- treated 
patients had improved or maintained DRSS scores with 
less- than- monthly PRN treatment. Some minimum treat-
ment may be necessary to maintain earlier DRSS score 
improvement. More severe DR at baseline was associated 
with greater clinical benefit from monthly ranibizumab 
treatment during RIDE/RISE, but was also indicative of 
risk of DRSS score instability with intermittent dosing 
in the OLE. Over 12 months of follow- up, patients with 
induced mild- to- moderate NPDR were more likely to have 
worsened DRSS scores than patients with native mild- to- 
moderate NPDR; this may be a reflection of more severe 
disease at baseline and a longer time since DME diagnosis 
in the induced mild- to- moderate NPDR subgroup. None-
theless, our results suggest that continuous long- term 

monitoring and treatment may be necessary to main-
tain DRSS score improvements achieved with induction 
therapy. Therefore, one goal of treatment of advanced 
NPDR may be to prevent the progression to PDR and a 
more unstable phenotype.
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