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1.3 BACKGROUND ON THE PORT DELIVERY SYSTEM WITH 
RANIBIZUMAB

The PDS is a drug delivery technology that allows physicians to use ranibizumab with a
continuous drug delivery profile without altering its chemistry and consists of an 
intraocular implant (hereafter referred to as the implant), four ancillary devices (insertion 
tool, initial fill needle, refill needle, and explant tool), and a customized formulation of 
ranibizumab tailored for continuous delivery (see Appendix 16). 

The implant is an intraocular refillable device that is surgically implanted through the 
pars plana to allow for a continuous delivery of ranibizumab into the vitreous.  After 
insertion of the implant, the proximal end of the implant (flange) sits on top of the sclera, 
under the conjunctiva and Tenon’s capsule, with the body of the implant extending into 
the vitreous.  The implant is used in conjunction with the customized formulation of
ranibizumab to precisely control the rate and duration of drug delivery and is refillable 
through the implant septum in situ.  

For additional PDS details (e.g., fill, insertion, refill-exchange, and explantation of the 
implant), consult the PDS instructions for use (IFU) document and the PDS Investigator's 
Brochure.

Prior to this current study, the implant has been investigated in prospective Phase I and 
II studies.  A prospective Phase I, open-label study in patients with nAMD was 
conducted by the device developer, ForSight VISION4, Inc. (FSV4), at a single site in 
Latvia.  The study investigated the safety, tolerability, and duration of ranibizumab 
exposure delivered with the implant.  The implant used in Phase I was composed of 
biocompatible materials (polymethyl methacrylate, silicone, and 316L stainless steel; see 
Appendix 16).  

For additional details about the Phase I study, see Section 1.4 and the PDS 
Investigator's Brochure.  The implant evaluated in Phase II was composed of 
biocompatible materials (polysulfone, silicone, and titanium; see Appendix 16). 

1.3.1 Phase I Port Delivery System with Ranibizumab Study:  FH-1.2

The safety, tolerability, and duration of ranibizumab (10 mg/mL) exposure delivered 
through the implant were investigated in a Phase I prospective, open-label study (FH-1.2) 
in a patient population with nAMD and conducted by FSV4 at a single site in Latvia.  
Patient enrollment was initiated in August 2010, and the study assessed the safety of the 
PDS in 20 eyes through the collection and analysis of adverse events and complications, 
including procedure-related adverse events, device-related adverse events, 
ranibizumab-related adverse events, and all general health and patient-reported adverse 
events. 

All 20 patients completed the planned 12-month treatment phase of the Phase I study.  
No patients were treated via the implant after the first 12 months of the study.  At 
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5.1.3.4 Conjunctival Retraction
The implant and implant insertion procedure have been associated with adverse events 
of conjunctival retraction (defined as the opening of the sutured conjunctival flap).  These 
events may be clinically relevant.  Surgical intervention (i.e., conjunctival repair) may be 
needed.  Close adherence to the most up-to-date PDS IFU is required to minimize risks 
of surgical or implant insertion-related conjunctival disorder.

5.1.3.5 Rhegmatogenous Retinal Detachment 
Rhegmatogenous retinal detachment has been observed with the implant insertion 
procedure.  These events are clinically relevant and may result in vision loss if not 
promptly treated with an intervention (e.g., pneumatic retinopexy, vitrectomy, or 
scleral buckle surgery). Careful evaluation of the retinal periphery by scleral 
indentation before inserting the implant in the eye, and close adherence to the current 
PDS IFU, are required to minimize risks of rhegmatogenous retinal detachment. 

5.1.3.6 Endophthalmitis 
Endophthalmitis has been observed with the PDS implant and/or implant insertion 
procedure. These events are clinically relevant and require prompt treatment as per 
standard of care to reduce risk of vision loss and maximize recovery (e.g., intravitreal 
vancomycin and ceftazidime, as well as antibiotic drops, for bacterial endophthalmitis). 
Saline flush of the implant content using the refill needle, followed by implant fill with 
vancomycin may also be performed as additional treatment on top of intravitreal and 
topical antibiotics. Close adherence to the current PDS IFU is required to minimize 
risks of implant procedures-related endophthalmitis. 

Please refer to the PDS Investigator's Brochure for further information.   

5.1.4 Potential Risks Associated with Ranibizumab Administered as 
an Intravitreal Injection or via the Port Delivery System

5.1.4.1 Glaucoma
Sustained IOP increase can be associated with the development of glaucoma, which in 
turn can lead to permanent vision loss.  Although sustained increases in IOP have been 
reported following administration of VEGF inhibitors, there is no conclusive evidence to 
date that these IOP increases develop into glaucoma.

5.1.4.2 Venous Thromboembolic Events
Venous thromboembolic events are generally clinically relevant, ranging from superficial
phlebitis to a potentially fatal pulmonary embolism.  VEGF inhibition, especially 
systemically, could contribute to the development of this event.

5.1.4.3 Non-Myocardial Arterial Thromboembolic Events
ATEs may be associated with VEGF inhibition in the vascular system, as well as with 
underlying abnormal blood vessels due to medical conditions, such as hypertension, 
atherosclerosis, or diabetes.
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5.1.5.6 Recommended Management of Conjunctival Bleb 
The recommended management of patients with conjunctival bleb is presented in Table 7. 

Table 7 Recommended Management of Patients with Conjunctival Bleb 

Timing of Occurrence Patient’s Examination and Management Guidelines 

Post implant insertion 
surgery 

Perform Seidel test 

– If positive, discuss with the Medical Monitor 
about potential surgery to revise the scleral 
wound. 

– If negative, continue with post-operative topical 
medications (Appendix 17), and follow regular 
visit schedule. 

During a refill-exchange 
attempt 

If the implant septum becomes no longer visible, 
consider delaying the refill-exchange. Reattempt the 
refill-exchange after approximately 7 days once the 
bleb is resolved. 

A month before a scheduled 
refill-exchange 

If the bleb has not resolved and the implant septum 
is not fully visible, perform retroillumination by 
shining a light towards the implant body through the 
dilated pupil 

– If the implant septum becomes illuminated with 
clear margins, consider observation. 

– If the implant septum does not illuminate or its 
margins do not appear sufficiently defined, 
discuss with the Medical Monitor about 
potential surgery to revise the conjunctiva and 
excise the bleb, potentially in conjunction with 
the refill-exchange procedure. 
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Table 3:  Alternate Scenarios for Implant Arm: Week 96 and Week (X) 
(Q4W), Footnotes (cont.)  

a The IxRS will be contacted if visit is conducted and study treatment is required.   
b Vital signs consist of blood pressure and pulse measurement while patient is in a seated position after 

resting for 5 minutes.  
c Vital signs will be measured only at the last Week (X) of the study.  
d Record any concomitant medications (e.g., prescription drugs, over-the-counter drugs, vaccines, 

herbal or homeopathic remedies, nutritional supplements) other than protocol-specified procedural 
medications, and pretreatment and post-treatment medications (such as proparacaine, antimicrobials, 
steroids) used by the patient within 7 days preceding the randomization visit date and through the 
conclusion of the patient’s study participation or early termination visit. 

e Adverse events will be recorded starting on Day 1 through the last study visit.  Adverse events 
assessed by the qualified ophthalmologist as related to implant refill-exchange, and explantation 
should be followed until the event resolves or the event is assessed as irreversible, chronic, or stable, 
even if the patient’s participation in the study is over. 

f  Record all concurrent ocular procedures or additional assessments performed on the study or fellow 
eye.  Results of the additional ocular assessments must be forwarded to the Sponsor for evaluation 
and/or storage. 

g Urine pregnancy test will be performed locally prior to fluorescein angiography and study treatment 
(if applicable).  If a urine pregnancy test is positive, it must be confirmed by a serum pregnancy test.  
Do not perform fluorescein angiography or administer the study treatment until the final results are 
available.  If the serum pregnancy test is positive, do not administer the study treatment. 

h If implant refill-exchange is administered, collect sample, prior to implant refill-exchange, and/or 
fluorescein angiography (if applicable).  If sample collection is missed, collect at the earliest visit 
scheduled after the refill-exchange is performed. 

i  Perform IOP measurement prior to dilating eyes or procedure; the method used for a patient must 
remain consistent throughout the study for visits in the office.  When performed at implant refill-
exchange visit, IOP needs to be measured prior to implant refill-exchange. 

j  Dilated ophthalmoscopy examinations will be performed at each visit to monitor the implant for any 
potential implant problems.  

k Refer to the reading center manual for details.  
l  If fundus photography, fluorescein angiography, fundus autofluorescence, lens photograph, OCT-A 

and implant photographs were missed at Week 96 visit or if Week 96 visit was not conducted (per 
scenario 3, Table 3), perform assessments at first conducted Week (X).  

m Fundus photography, fluorescein angiography, fundus autofluorescence, lens photograph, OCT-A, 
and implant photographs should be repeated if more than 3 months have passed since the last 
assessments were conducted.  

n Only at selected sites.  

o If Week 96 visit is within window, but the patient will not be able to complete the Portal enrollment 
visit within 21-28 days post-Week 96, administer a refill-exchange at Week 96.  If Portal enrollment 
is expected to occur within 21-28 days after the Week 96 visit, do not administer a refill-exchange at 
Week 96. For sites that permit video recording.  

p If Week 96 is missed, administer a refill-exchange at the first conducted Week (X) visit. If both 
Week 96 and the first Week (X) are missed, the investigator must contact the Sponsor for further 
discussion prior to scheduling the next visit. For sites that permit video recording. 

q If Implant refill-exchange is administered. The pre-implant refill-exchange use of self-administered 
antimicrobials is per the investigator's discretion. The post-implant refill-exchange use of self-
administered antimicrobials is required. 
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