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As a retina surgeon, I recall when we first started 
performing vitrectomies. We encountered some 
bumps along the road, but we persevered, because 

we truly felt the procedure would offer our patients a 
great opportunity for improvement. I feel that way about 
ocriplasmin (Jetrea, ThromboGenics). I believe ocriplas-
min opens up a brand new dimension for treating vitreo-
macular adhesion. I want to thank ThromboGenics and 
Alcon for inviting experts Carl D. Regillo, MD, and Marc 
D. de Smet, MDCM, PhD, to discuss safety concerns and 
to share findings from the clinical trials and the postmar-
keting experience.

An important take-home message is that ocriplasmin 
therapy simulates surgery, with many of the associ-
ated effects we have come to accept with surgery. For 
example, it is not unusual for a patient to experience 
a decrease in visual acuity 1 week after vitrectomy and 
then gradually recover vision. I have confidence in this 
recovery, because I have had experience with the surgery. 
If we were to observe our patients immediately after sur-
gery as we have with ocriplasmin treatment, I believe we 
would see many of the changes described herein.

—Pravin U. Dugel, MD
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In phase 3 clinical trials, 36 (7.7%) of 465 patients 
treated with ocriplasmin had acute reductions in visual 
acuity, defined as a loss of 2 or more lines, between 

day zero and day 7.1 The mean decrease in visual acuity 
was 13.6 letters, and the median time to resolution was 
14 days. In the placebo group (n = 187), which received 
active injection with vehicle, 3 patients (1.6%) had acute 
reductions in visual acuity. A small proportion of these 
patients experienced significant reductions in visual acuity.

A total of 9 treated patients in the phase 2 and phase 
3 trials experienced severe reductions in visual acuity 
(Figure 1).1,2 This equates to an incidence of 0.9% in 
1,017 treated patients. The decline in visual acuity usu-
ally occurred within 24 to 48 hours of injection, and 
almost all patients recovered by the last follow-up visit.

Figures 2 to 4 summarize the 3 cases in the phase 3 
clinical trials that showed serious or severe reductions in 
visual acuity.

Figure 1.  Eight of 9 patients recovered by the last follow-up 

visit.

Figure 2.  On day 1, the patient’s visual acuity was severely 

decreased. By day 7, visual acuity was 20/25 with successful 

release of vitreomacular adhesion (VMA). Some new subretinal 

fluid was present. By month 6, visual acuity was 20/20, and the 

subretinal fluid had resolved.

Figure 3.  This patient had a small macular hole (<250 µm) and 

visual acuity of 20/80. On day 1, visual acuity was 20/160, on 

day 2, hand motions, and on day 3, 20/200. By day 7, visual 

acuity was 20/125. New subretinal fluid was visible, and the 

hole was still open. At about 4 months, vitrectomy was per-

formed and closure was successful. Eight months after vitrec-

tomy, the patient underwent cataract surgery and achieved 

visual acuity of 20/60.

BY CARL D. REGILLO, MD

Acute Reductions in Visual Acuity 
and OCT Findings

Figure 4.  This patient had a small macular hole (<250 µm) and 

visual acuity of 20/50. On day 1, visual acuity was 20/400. By 

day 7, successful VMA release had occurred. Subretinal fluid 

was present, and the hole had closed. Improvements in visual 

acuity and subretinal fluid were noted at every study visit. By 

month 6, the visual acuity had improved by 2 lines compared 

with baseline, and the anatomy had normalized.
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In the phase 3 clinical trials, the 36 patients in the 
ocriplasmin arm who had acute reductions in visual 
acuity were followed for 6 months. The median time to 
resolution was 14 days. By month 6, 2 patients in the 
placebo arm and 6 in the ocriplasmin arm (1.1% and 

1.3% of the total populations, respectively) had persis-
tent decreased vision. Figure 5 summarizes the reasons 
for initial and persistent vision loss in these 8 patients. 

In the treatment arm of the phase 3 clinical trials, 6 
patients had persistent decreased vision (Figures 6-11).

Figure 8.  This 72-year-old man had vitreomacular traction in 

this eye, which is phakic. Visual acuity decreased from 75 let-

ters at baseline to 46, 65, and 55 letters at days 7, 14, and 28, 

respectively. Vitrectomy on day 113 failed to achieve closure, 

which might explain the persistent decreased vision.

Figure 6.  This 78-year-old woman had vitreomacular trac-

tion and subretinal fluid in this eye, which is phakic. The VMA 

had not resolved by day 28, and visual acuity had decreased. 

Vitrectomy performed at day 35 released the traction; subreti-

nal fluid persisted. By day 90, visual acuity had improved to 

almost baseline, but then started to decline. Cataract develop-

ment is the likely explanation for the declining visual acuity 

from month 3 to month 6.

Figure 7.  This 60-year-old woman had a small macular hole 

(<250 µm) in this eye, which is phakic. After VMA release, the 

hole enlarged. A vitrectomy with air was performed on day 

13; the hole was smaller but still open. On day 55, a repeat 

vitrectomy was performed. At day 90, closure appeared to be 

successful. By day 180, some thinning had occurred, and visu-

al acuity had decreased to 42 letters. Over time, this patient’s 

vision should improve.

Figure 5.  Six patients in the treatment arm (1.3%) had persis-

tent decreased vision.
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Figure 10.  This 65-year-old man is phakic, has vitreomacu-

lar traction, and a prominent epiretinal membrane. Post-

hoc analyses and clinical experience have shown that this 

patient is not a good candidate for ocriplasmin treatment. 

Fluctuating vision after day 7 is most likely because of the 

epiretinal membrane. This patient needed vitrectomy as an 

initial treatment option.

Figure 9.  This 75-year-old woman had vitreomacular traction 

and subretinal fluid in this eye, which is phakic. Visual acuity 

declined after successful VMA release by day 7. By day 90, 

visual acuity was within 1 letter of baseline, and the anatomy 

continued to improve. The decline from day 90 to day 180 is 

unexplained.

Figure 11.  This 64-year-old woman had a small macular hole 

(<250 µm). By day 7, the VMA had released, but the hole per-

sisted. This patient had vitrectomy with successful closure at day 

23. The patient was lost to follow up after 90 days. With the hole 

closed and the macular anatomy improved at day 90, there is a 

good chance this patient would have visual improvement over 

the next 3 to 6 months, as is typically seen with traditional vitrec-

tomy surgery for macular hole.
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RETINAL EDEMA
In the phase 3 clinical trials, the reading center detected 

new “retinal edema” (ie, subretinal fluid) on optical coher-
ence tomography (OCT) in 18% of treated eyes by day 
7 compared with 1.1% of eyes in the placebo arm. The 
median time to onset was 8 days, and the median time to 
resolution was 103 days. At 6 months (the end of the study), 
32% of eyes had persistent retinal edema; 68% had resolved. 
No cases were reported as serious or severe.

In the phase 3 clinical trials, most patients had 
improved visual acuity; no patient had a significant 
decline in visual acuity. The amount of fluid and the 
time to resolution can be variable, but the subretinal 
fluid tends to improve at each subsequent visit in almost 
every patient. Figures 12 to 14 are representative cases of 
retinal edema.

NEW MACULAR HOLE FORMATION, 
A RARE OCCURENCE

In the phase 3 clinical trials, 12 new 
cases of full-thickness macular hole were 
detected in 358 ocriplasmin-treated 
patients who did not have a macular hole 
at baseline (3.3% incidence). Additionally, 
28.3% of patients with macular holes at 
baseline had a VMA release without full-
thickness macular hole closure. As these 
data show, new cases of macular hole were uncommon, 
and if a macular hole developed or an existing macular 
hole did not close, closure was equally successful in 
the ocriplasmin-treated group and the placebo group 
(Figure 15).

SUMMARY
The majority of visual acuity changes in ocriplasmin-

treated eyes were acute and transient in the phase 3 
clinical trials. Persistent loss of visual acuity was mainly 
attributable to complications from vitrectomy (eg, 

cataract) or full-thickness macular hole progression. 
The onset of retinal edema was rapid, and most cases 
resolved. The frequency of new macular hole formation 
was low, with no difference between ocriplasmin and 
placebo in terms of surgical closure rates or visual acuity. 
Of the holes that did not close, vitrectomy results did 
not appear affected after ocriplasmin treatment. n

1.  Stalmans P, Benz MS, Gandorfer A, et al; MIVI-TRUST Study Group. Enzymatic vitreolysis with ocriplasmin for 
vitreomacular traction and macular holes. N Engl J Med. 2012;367:606-615.
2.  Data on file, ThromboGenics, Inc.

Figure 12.  The VMA released, and new retinal edema slowly 

diminished and resolved by day 28. Visual acuity improved 

from 20/100 to 20/40.

Figure 14.  After successful release, retinal edema eventually 

resolved. Visual acuity was maintained at 20/40, and anatomy 

improved.

Figure 15.  There was no difference between ocriplasmin and placebo in terms 

of surgical closure rates or visual acuity.

Figure 13.  After successful release, retinal edema persisted to 

some degree to month 6. Visual acuity improved from 20/40 

to 20/32.
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BY PRAVIN U. DUGEL, MD

A Review of Ellipsoid Zone Changes, 
Electroretinography Changes, and 
Dyschromatopsia

ELLIPSOID ZONE CHANGES
An area of great interest is the inner segment/outer 

segment (IS/OS) junction or the ellipsoid zone. Singh 
and colleagues evaluated the anatomical and visual 
outcomes of patients treated with ocriplasmin in a 
retrospective case series.1 They found the average 

time to ellipsoid loss was 5 days, and the average time 
to return of ellipsoid zone was 29.3 days. All patients 
with IS/OS changes recovered. Posters presented at 
the 2014 meeting of the Association for Research in 
Vision and Ophthalmology support the findings of 
Singh and colleagues (Figure 1).2-4

Figure 1.  

ELECTRORETINOGRAPHY (ERG) CHANGES  
AND DYSCHROMATOPSIA

In the ocriplasmin clinical trial program, ERGs were 
not prospectively measured with the exception of 
TG-MV-001, -002, and -008. TG-MV-001 and -002 were 
dosing studies with 9 and 38 patients, respectively. In 
these trials, only 11.1% (1/9) and 5.3% (2/38) of patients, 
respectively, showed abnormal changes in ERG findings 
from baseline to post injection at day 28.

TG-MV-008 was a single-center, open-label, phase 2 

study (n = 17).5 The first 4 patients reported dyschroma-
topsia, and when subsequent ERGs showed abnormal 
findings, the protocol was amended to obtain prospec-
tive ERGs for all remaining patients. ERGs in all subse-
quent patients were obtained at baseline, postinjection 
day 7, and at every visit thereafter until resolution.

In TG-MV-008, 5 of the 13 patients who had both 
baseline and follow-up ERGs showed abnormal changes, 
including color vision changes, from baseline as shown in 
Figures 2 to 6.
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Figure 2.  Patient 801-009 had VMA resolution at day 28 but did show flattening of the ERG, 

which resolved over time, along with color vision changes that also recovered over time.

ERG CHANGES AND DYSCHROMATOPSIA
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Figure 3.  Patient 801-011 had VMA resolution at day 28 but did show flattening of the ERG, 

which resolved over time, along with color vision changes that also recovered over time.

ERG CHANGES AND DYSCHROMATOPSIA
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Figure 4.  Patient 801-014 had no VMA resolution at day 28 but did show flattening of the ERG, 

which resolved over time, along with color vision changes that also recovered over time.

ERG CHANGES AND DYSCHROMATOPSIA
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Figure 5.  Patient 801-016 had no VMA resolution at day 28 but did show flattening of the ERG, 

which resolved over time, along with color vision changes that also recovered over time.

ERG CHANGES AND DYSCHROMATOPSIA
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Figure 6.  Patient 801-017 had no VMA resolution at day 28 but did show flattening of the ERG, 

which resolved over time, along with color vision changes that also recovered over time.

ERG CHANGES AND DYSCHROMATOPSIA
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SUMMARY
ERG and color vision changes are almost always tem-

porary with complete recovery after a few months. This 
effect and subsequent time course is similar to the func-
tional recovery that occurs after anatomical restoration 
following vitrectomy surgery.

REAL-WORLD CASES
Case 1

This 70-year-old woman is monocular and experienced 
decreased visual acuity in her good eye for 2 months 
(Figure 7). She lives at a high altitude, therefore, vitrec-
tomy with a gas bubble is problematic. The loss of the 
ellipsoid junction is wider than the macular hole. Clearly, 
even before treatment, the macular morphology is dis-
rupted.

The patient’s visual acuity decreased immediately 

after injection and was still decreased 1 week postinjec-
tion (Figures 8-9). I have found there is a translucency, 
which is probably fluid, that correlates directly with 
the recovery of visual acuity. This is an important find-
ing. I always tell patients I am confident that once this 
resolves—and it will happen slowly—their visual acuity 
will recover maximally.

Another interesting finding is that the retina seems to 
zipper up from the inside out, and visual acuity continues to 
improve until the entire retina is zippered up. Two months 
after injection (Figure 10), the IS/OS junction is reestab-
lishing itself, which coincides with a decrease in the trans-
lucence, the zippering of the retina, and improved visual 
acuity.

Four months later (Figure 11), the treatment effect 
continues. Although the MIVI-TRUST studies ended 
at 6 months, visual acuity continued to improve. That 

Figure 7.  The patient experienced decreased visual acuity for 

2 months.

Figure 8.   Visual acuity decreased immediate after injection.

Figure 9.  At 1 week, visual acuity was still decreased.

Figure 10.  Two months after injection, the IS/OS junction is 

reestablishing itself.
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is consistent with my surgical experience, at least in 
patients who have macular holes. Sometimes patients 
do not achieve their best vision until up to 1 year after 
treatment. Again, this recovery of vision is much like the 
recovery we see after surgery and not at all like what we 
see after anti-VEGF therapy.

By 7 months post injection (Figure 12), visual acuity 
is excellent. Although the visual acuity may not have 
changed since the 4-month visit, the patient’s quality of 
vision has improved, and she is happy. The IS/OS junc-
tion is completely and beautifully reestablished.

Case 2
This 70-year-old woman experienced loss of visual 

acuity for 4 months. Her preinjecton visual acuity was 
20/100. The loss of the IS/OS junction is wider than the 
actual pathology (Figure 13). After treatment, the trans-
lucency resolved, the visual acuity recovered nicely, and 
the ellipsoid junction was reestablished (Figure 14).

Figure 12.  Although visual acuity remained the same as it was 

at 4 months, quality of vision had improved.

Figure 11.  The treatment effect continues 4 months postin-

jection.

Figure 13.  The loss of the IS/OS junction is wider than the 

actual pathology.

Figure 14.  Three months after injection, the ellipsoid junction 

was reestablished.
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Case 3 
This 73-year-old woman, an artist, complained bitterly 

of visual distortion and difficulty differentiating colors. She 
refused surgery. Her visual acuity was 20/30 (Figure 15).

On the same day postinjection, translucency increased, 
visual acuity decreased significantly, and release did not 
occur (Figure 16). I presumed this case would be a failure, 
but the IS/OS junction, which had been present, disap-

peared. That phenomenon correlates well with visual acu-
ity. About 1 month later, the patient, who had been out 
of the country, returned for follow-up. The adhesion had 
released and immediately thereafter, the IS/OS junction 
reestablished itself (Figure 17).

By 8 months postinjection (Figure 18), the IS/OS junc-
tion had repaired beautifully. Visual acuity was 20/20, 
and the patient was happy.

CONCLUSION
If you take away nothing else from this update, 

please remember that ocriplasmin is not aflibercept 
(Eylea, Regeneron), bevacizumab (Avastin, Genentech), or 
ranibizumab (Lucentis, Genentech). As far as recovery is 
concerned, you should expect exactly what you would 
expect after surgery. Do not be surprised if visual acuity 
decreases for some patients immediately after injection. 
You can reassure patients their visual acuity will improve 
if the traction is released. Proper patient selection and 

management are important. As physicians, we must 
have a thorough understanding of and confidence in the 
data to instill confidence in our patients. n

1.  Singh RP, Li A, Bedi R, et al. Anatomical and visual outcomes following ocriplasmin treatment for symptomatic 
vitreomacular traction syndrome. Br J Ophthalmol. 2014;98:356-360.
2.  Nudleman E, Ruby AJ, Wolfe J. Ocriplasmin for Vitreomacular Adhesion: Aftermarket Experience and Findings. Invest 
Ophthalmol Vis Sci. 2014;55:E-Abstract 301. 
3.  Warrow D, Patel A, Raevis J, Lai M. Intravitreal Ocriplasmin for Symptomatic Vitreomacular Adhesion. Poster presented 
at: 2014 meeting of the Association for Research in Vision and Ophthalmology; May 4, 2014; Orlando, FL.
4.  Steinle NC, Quezada C, Nasir M, et al. Outer Band Reflectivity Changes on SD-OCT Following Intravitreal Ocriplasmin for 
Vitreomacular Traction and Macular Holes. Poster presented at: 2014 meeting of the Association for Research in Vision 
and Ophthalmology; May 4, 2014; Orlando, FL.
5.  Data on file, ThromboGenics, Inc.

Figure 15. The patient complained of visual distortion.

Figure 17.  One month postinjection, the VMA released and 

the IS/OS junction reestablished itself.

Figure 16.  The VMA did not release immediately postinjection.

Figure 18.  The iS/OS junction had repaired and the visual acu-

ity had increased by 8 months postinjection.
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BY MARC D. DE SMET, MDCM, PhD

PVD-Related Adverse Events and 
Miscellaneous

VITREOUS FLOATERS AND PHOTOPSIAS
During the phase 3 clinical trials, investigators reported 

78 cases of vitreous floaters in 465 patients treated with 
ocriplasmin, an incidence rate of 16.8%. The time to 
onset was zero to 7 days in 60 of the 78 cases, and the 
median time to resolution was 18 days.

Also during the phase 3 clinical trials, 56 (12%) of the 
465 patients reported photopsias. The time to onset was 
zero to 7 days in 47 of the 56 cases, and the median time 
to resolution was 4 days.

Within the clinical study and certainly within the post-
marketing period, descriptions of photopsias were similar 
to what patients might describe after vitreous traction 
release, namely “fireworks” or “snow on the TV.”

Although floaters and photopsias are infrequent and 
transient, they can sometimes be dramatic. Therefore, it 
is important to educate patients about them and obtain 
the proper informed consent. Patients can be reassured 
that, most of the time, these adverse events occur when 
the drug is having the desired effect. They could be con-
sidered predictors of response.

RETINAL TEARS AND DETACHMENTS  
OCCUR AT A LOW  RATE

Retinal tears and detachments were reported in 2 cat-
egories: (1) before or without vitrectomy; and (2) during 
or postvitrectomy. In the pre- or nonvitrectomy group, 
2 cases were reported in the 465 treated patients (2 reti-
nal detachments and zero retinal tears), an incidence of 
0.4%. In the placebo group. One retinal tear occurred in 
187 patients, an incidence rate of 0.5%.

In the “during or postvitrectomy” ocriplasmin 
group, 7 cases were reported in the 82 patients who 
underwent vitrectomy (2 retinal detachments and 
5 retinal tears), which is an 8.5% incidence rate. In 
the placebo group, there was a 28% incidence in 50 
patients who underwent vitrectomy (4 retinal tears 
and 3 detachments).

Ocriplasmin was not associated with a higher risk 
of retinal tear or detachment than placebo, and it did 
not increase the risk of a tear or detachment at the 
time of surgery. Because it weakens the bonds between 
the posterior hyaloid and the retina, ocriplasmin may 
reduce the risk of tear-related complications, but this 
will require further evaluation as more patients are 
treated with this drug.

LENS FINDINGS
In the entire clinical trial program (n = 1017), investiga-

tors reported 1 case each of lens subluxation and phaco-
donesis, an incidence of 0.2%.

Subluxation  One patient received ocriplasmin as part 
of the phase 2 MIVI-009 study (adjunct to pediatric vit-
rectomy). A 4-month-old premature infant was injected 
with 175 µg of ocriplasmin (1.4 times the normal adult 
dose) before vitrectomy for stage 4A retinopathy of pre-
maturity. Onset of subluxation was within 1 day, and the 
investigator reported that about 50% of volume (100 µL) 
refluxed out at the time of injection. During vitrectomy, 
the lens appeared displaced nasally. The lens subluxed 
during air-fluid exchange and was subsequently removed. 
One week later, the patient received an injection of the 
same dose in the fellow eye, preceded by an anterior 
chamber tap, without incident.

Phacodonesis  In the phase 3 MIVI-TRUST studies, 
a 77-year-old woman with vitreomacular traction and 
epiretinal membrane received a standard dose of ocri-
plasmin (125 µg). The time to onset of phacodonesis 
was 323 days after injection. An investigator reported 
lens instability during vitrectomy, which was performed 
about 10 months after injection (4 months after the 
study was completed). Mandated phacodonesis evalu-
ations at days 7, 14, 28, 90, and 180 during the study 
period revealed no abnormal findings.

In the MIVI-TRUST study, 82 patients treated with 
ocriplasmin had vitrectomies. Investigators reported no 
cases of lens subluxation or phacodonesis during or after 
surgery in these patients.

SUMMARY
Key take-away points include:
•	 Proper patient counseling around these potential 

adverse events is critical in managing patients’ 
expectations during the postinjection period.

•	 When vitreous floaters occur, times to onset and 
resolution are rapid.

•	 Photopsias had a median time to resolution of 4 days.
•	 Retinal tears and detachments are infrequent.
•	 Ocriplasmin does not increase the risk for retinal 

tears or detachments after vitrectomy.
•	 Lens subluxation and phacodonesis occur at a rate 

of less than 1%. n
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T hromboGenics and Alcon have developed a robust 
program of clinical initiatives based on feedback 
from the retina community. Brief descriptions of 

these initiatives follow.

OASIS
OASIS is a 2-year, phase 3b study of 220 patients. ERG 

and microperimetry substudies will assess the correlation 
of ocriplasmin treatment and vitreomacular adhesion 
resolution with changes in visual function and full-field 
ERGs. All patients will have spectral-domain optical 
coherence tomography (SD-OCT) images, which will 
allow for prospective evaluation of potential OCT changes. 
The last visit of the last enrolled patient will take place in 
November 2014.

OZONE
OZONE is a retrospective, postapproval review of 

200 patients treated with ocriplasmin in the United 
States. Investigators will systematically collect clinical 
characteristics, treatment course, and anatomic changes 
over the 6 months immediately following treatment.

The goals of the study are to fully characterize anatomic 
and symptomatic findings after ocriplasmin treatment, 
which may potentially include:

•	 ellipsoid zone changes

•	 subretinal fluid
•	 dyschromatopsia
•	 ERG changes
•	 vascular changes
SD-OCT images will be analyzed at a central reading 

center.

ORBIT AND INJECT
ORBIT and INJECT are prospective, multicenter registry 

studies designed to observe the effectiveness and safety of 
ocriplasmin in routine clinical practice within and outside 
of the United States. The studies will monitor:

•	 the type, frequency, severity, and treatment relation-
ship of adverse events that may occur during the 
12-month study period;

•	 mean changes in best-corrected visual acuity;
•	 occurrences of vitrectomy or other ocular proce-

dures; and
•	 other anatomical changes by SD-OCT.

SUMMARY
ThromboGenics and Alcon have launched these initia-

tives to characterize the safety profile of ocriplasmin and 
to better inform physicians and patients. I encourage all 
retina specialists to participate in these registries, which 
will provide valuable guidance. n

BY PRAVIN U. DUGEL, MD

Ongoing Clinical Initiatives
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In Conclusion
The current ocriplasmin story is reminiscent of the challenges the vitrectomy machine faced in its nascent 

stages. Our mentors obviously saw its potential and continued to refine the vitrectomy techniques. Moreover, 
they also understood that new parameters had to be considered for this new device class. The same is true of 
ocriplasmin.

This clinical update has demonstrated that we have a first-in-kind, exciting drug that simulates surgery. With 
proper patient selection, symptoms of VMA or macular hole will resolve in almost 60% of eyes after a single 
injection. When safety issues are considered, the conclusion is that they are transient and expected of a drug that 
simulates surgery.

As excited as we are about this drug’s potential, we have also learned that we have much to learn. In that spirit, 
I thank ThromboGenics and Alcon for building a robust registry community with multiple recourses that allow 
us to share information and communicate freely.

I am confident that a decade hence, we will look back at this time in the life cycle of this class of drug with the 
same reverence we have for the vitrectomy machine.

—Pravin U. Dugel, MD
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