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Two-year Pooled Safety Outcomes from Three Studies Following MicroShunt Implantation in Patients with Primary Open-angle Glaucoma (POAG)
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Glaucoma reoperations

• Five patients (4.0%) required reoperation 

(Table 6)

• Thirteen patients (10.4%) required 

postoperative needling

– Eight patients required one needling event

– Three patients required two needling events

– One patient required three needling events

– One patient required four needling events

• Seven patients (5.6%) required 

bleb revision

Failure rates

• Pressure failure* was experienced by 16 patients (12.8%) at Year 2

• Surgical failure† was experienced by 12 patients (9.6%) at Year 2
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*Pressure failures at Year 2 were defined as patients outside of the target pressure zone (IOP <21 mmHg and ≥6 mmHg) or who did not have a 

decrease in IOP ≥20% from baseline on two consecutive scheduled follow-up visits after 3 months and did not achieve a decrease in IOP ≥20% 

from baseline at the last visit in which success rate was reported; †surgical failures were defined as patients who required a reoperation, 

excluding bleb needling

Reoperation
Reoperation date 

(days after surgery)

Flap resuture 10

Trabeculectomy 309

Trabeculectomy 716

Implantation of second 

MicroShunt
424

Sclerectomy 700

• The MicroShunt is an 8.5-mm-long 

glaucoma drainage device (Figure 1)1

• It reduces IOP by allowing aqueous 

humour flow from the anterior chamber 

to a bleb formed under the conjunctiva 

and Tenon’s capsule1

• The MicroShunt received CE marking in 

2012 for the treatment of patients with 

POAG uncontrolled on maximum 

tolerated medical therapy and/or 

where glaucoma permits surgery2

AE, adverse event; CE, Conformité Européenne; IOP, intraocular pressure; POAG, primary open-angle glaucoma

Objective: Present the 2-year safety data from three studies following MicroShunt implantation in 

patients with POAG by assessing AEs, reoperations, needling events and failure rates

Figure 1. The MicroShunt design and 

mechanism of action

Adapted from Pinchuk L, et al. Regen Biomater 2016;3:137–142

• Data were pooled from three prospective, single-arm studies to evaluate the safety 

profile of the MicroShunt up to 2 years post surgery (Table 1) 

• The MicroShunt was implanted ab externo, with or without cataract surgery, with 

adjunctive use of Mitomycin C (0.2 or 0.4 mg/mL) for 2–3 minutes (Figure 2)

• AEs were categorised into device- and procedure-related at the investigator’s discretion

Study
Key study 

inclusion criteria

Key PP population 

exclusion criteria
Safety outcomes at Year 2

NCT00772330*

(INN003)

Dominican Republic3

IOP ≥18 and 

≤40 mmHg

Patients with IOP 

<18 or >35 mmHg

Patients with <1 IOP score 

collected at Month 6 or later

No light perception

Previous incisional 

ophthalmic surgery†

Patients (n=43) from INN0044 

who did not receive MMC near

to the limbus

AEs

SAEs

Action taken following 

an IOP increase

Reoperations and 

needling rates

Failure rates‡

NCT01563237

(INN004)

France4

IOP ≥18 and 

≤40 mmHg

NCT02177123

(INN007)

Six sites in Europe5¶

IOP ≥18 and 

≤35 mmHg

Figure 2. MicroShunt implantation

Adapted from Pinchuk L, et al. Regen Biomater 2016;3:137–142

Anesthetise Form a 

fornix-based 

subconjunctival / 

Tenon’s flap

Apply MMC 

(0.2 or 0.4 

mg/mL)

Incise the 

sclera

Create a 

25G needle 

tract 

Insert the 

MicroShunt

Check flow at 

the distal tip of 

the MicroShunt

Close 

with 

sutures

Baseline characteristics

• Overall, 125 patients with mild-to-severe POAG were included in the pooled dataset 

(mean age: 64.0; male: 51.2%; lens status: phakic 71.2%, pseudophakic 28.8%; 

mean IOP: 22.5 mmHg; mean number of glaucoma medications: 2.2)

Common AEs

• Common AEs are reported in Tables 2 and 3

*Event requiring unplanned glaucoma-related surgical re-intervention; †based on Seidel test

The summary is based on observed cases. AEs collected after the re-operation date are excluded from the summary

AE, adverse event; IOP, intraocular pressure; SAE, serious adverse event

Patients, n (%) Procedure-related Device-related

Any non-SAE 78 (62.4) 33 (26.4)

Non-SAEs reported in ≥3% of study eyes

Increased IOP 30 (24.0) 15 (12.0)

Transient hypotony 17 (13.6) 6 (4.8)

Keratitis 13 (10.4) 0 (0.0)

Hyphema 12 (9.6) 1 (0.8)

Flat anterior chamber 4 (3.2) 2 (1.6)

Ptosis 4 (3.2) 1 (0.8)

Corneal oedema 4 (3.2) 0

Corneal ulcer 4 (3.2) 0

Pain 4 (3.2) 0

Patients, n (%) Procedure-related Device-related

Any SAE 9 (7.2) 4 (3.2)

All reported SAEs

Increased IOP 2 (1.6) 2 (1.6)

Posterior capsular 

opacification
2 (1.6) 0 (0.0)

Surgical re-intervention* 2 (1.6) 2 (1.6)

Conjunctival dehiscence 1 (0.8) 0

Corneal ulcer 1 (0.8) 0

Leakage of wound site† 1 (0.8) 0

Keratitis 1 (0.8) 0

Posterior synechiae 1 (0.8) 0

Pupillary capture 1 (0.8) 0

*Actions taken following procedure-related increased IOP include medication (n=14, 11.2%), surgical procedure (n=6, 4.8%), no intervention 

(n=5, 4.0%), needling (n=5, 4.0%), 5-FU post-surgical injection of bleb area (n=2, 1.6%), medication/needling (n=2, 1.6%), surgical procedure / 

needling (n=1, 0.8%) , medication / surgical procedure (n=1, 0.8%). Actions taken following device-related increased IOP include medication 

(n=8, 6.4%), surgical procedure (n=2, 1.6%), no intervention (n=2, 1.6%), 5-FU post-surgical injection of bleb area (n=2, 1.6%),

medication/needling (n=2, 1.6%), needling (n=1, 0.8%), surgical procedure / needling (n=1, 0.8%); †actions taken following serious procedure-

related increased IOP include medication / surgical procedure (n=1, 0.8%), surgical procedure (n=1, 0.8%). Actions taken following serious 

device-related increased IOP include medication / surgical procedure (n=1, 0.8%), surgical procedure (n=1, 0.8%)

5-FU, 5-fluorouracil; AE, adverse event; IOP, intraocular pressure, SAE, serious adverse event

Resolution time (days)

Non-SAEs (≥5%) Procedure-related Device-related

Overall 53 39

Increased IOP* 94 77

Transient hypotony 16 20

Keratitis 50 –

Hyphema 8 2

Resolution time (days)

SAEs (≥1%) Procedure-related Device-related

Overall 10 20

Increased IOP† 30 30

Posterior capsular 

opacification
11 –

Surgical re-intervention 1 1
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Procedure-related

Device-related

New AE 

Procedure-related

Device-related

New AE 

In this pooled analysis of three prospective, single-arm studies, MicroShunt

implantation resulted in:

• A total of 78 patients (62.4%) with a procedure-related AE and 33 patients (26.4%)  

with a device-related AE  

– Over half of non-serious device-related AEs occurred within 1 month; 17 AEs occurred by 

Month 1 and an additional 16 AEs occurred by Year 2

– Overall, non-serious device-related AEs resolved in fewer days than non-serious 

procedure-related AEs

• Nine patients (7.2%) with a procedure-related SAE and four patients (3.2%) with a 

device-related SAE

• No long-term sight-threatening AEs were reported across the three studies

• By Year 2, there were low rates of reoperations, needling and failure

– Thirteen patients required postoperative needling, and five patients required >1 needling event

Conclusions

Table 1. Study design

*NCT00772330 has more than 5 years of follow up to this date;6 †excluded uncomplicated cataract surgery and corneal refractive surgery; 
‡pressure failures at Year 2 were defined as patients outside of the target pressure zone (IOP <21 mmHg and ≥6 mmHg) or did not have a 

decrease in IOP ≥20% from baseline on two consecutive scheduled follow-up visits after 3 months and did not achieve a decrease in IOP ≥20% 

from baseline at the last visit in which success rate was reported. Surgical failures were defined as patients requiring reoperation in the operating 

room; ¶three sites from France, one site from The Netherlands, one site from Spain and one site from Switzerland. Data collected following 

glaucoma reoperation (excluding bleb needling) were excluded from the analysis, and all data refer to the PP population

AE, adverse event; IOP, intraocular pressure; MMC, Mitomycin C; PP, per-protocol; SAE, serious adverse event

Table 2. Non-SAEs reported by Year 2 (N=125) Table 3. SAEs reported by Year 2 (N=125)

Occurrence and resolution of AEs

• Over half of procedure- and device-related AEs occurred in the first month of study 

(Figures 3 and 4)

Figure 3. Non-SAEs Figure 4. SAEs

• Resolution times are provided in Tables 4 and 5

Table 4. Resolution time for non-SAEs Table 5. Resolution time for SAEs
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