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Introduction

This is FDA’s Executive Summary of the premarket approval (PMA) P170032 application from Sequent
Medical, Inc. (wholly owned subsidiary of MicroVention, Inc.) for the Woven EndoBridge (WEB)
Aneurysm Embolization System (hereafter referred to as “WEB”) for the treatment of wide-neck
bifurcation intracranial aneurysms (IAs), both ruptured and unruptured, located in the anterior [middle
cerebral artery (MCA) bifurcation, internal carotid artery (ICA) terminus, anterior communicating artery
(Acomm) complex] and posterior (basilar apex) circulations. This document includes a brief review of the
treatment of wide-neck bifurcation IAs, a description of the device, a review of pre-clinical studies, and
the presentation of clinical data from the pivotal study titled “The WEB Intrasaccular Therapy Study
(WEB-IT)” used to support the PMA P170032. The data presented in this document also incorporates
information provided by Sequent Medical, Inc. in response to deficiencies in the FDA letter dated
December 27, 2017.

1.1 Clinical and Regulatory Background
Intracranial aneurysms (IAs) are weak or thin spots on a blood vessel in the brain that balloon out and fill
with blood. A bulging IA can put pressure on nerves, meninges, and/or surrounding brain tissue. It may
also leak or rupture, spilling blood into the surrounding tissue (referred to as an intracranial hemorrhage).
Some IAs, particularly those that are very small, may never bleed or cause clinical sequelae. IAs have
been reported in the literature for several decades (Housepian and Pool 1958; Chason and Hindman 1958;
Jellinger 1976) and it is estimated that on average five percent of the population is afflicted with this
disease (Jellinger 1976).
Originally, open direct surgery was the most common method to treat IAs by placing a clip across the
neck of the aneurysm to eliminate flow from the parent artery into the aneurysm sac. In recent years, there
have been several advancements in the treatment of aneurysms through endovascular means (Johnston et
al. 1999; Roy, Milot, and Raymond 2001; Starke et al. 2012) such as using neurovascular embolization
coils alone or, with neurovascular stent assisted coiling (SAC), and flow diversion technology (Berge et
al. 2012; Byrne and Szikora 2012; Wakhloo et al. 2015; D’Urso et al. 2011). Neurovascular embolization
coils have been used since the 1970s and were the first type of medical device to be used via an
endovascular approach to treat IAs. For traditional neurovascular embolization coiling, a catheter is
inserted through entry in the femoral artery and tracked through the vasculature to the IA. Coils are
delivered through this catheter to fill the sac of the aneurysm and promote occlusion. From a regulatory
perspective, neurovascular embolization coils were “pre-amendment devices” meaning that they were
legally marketed in the United States (US) prior to May 28, 1976. These devices were initially regulated
as Class III (highest risk) devices requiring a PMA application. In 2004, FDA reclassified these devices to
Class II with special controls, meaning these devices could now be cleared for market under the 510(k)
regulatory pathway (21 CFR 882.5950, Neurovascular Embolization Device, product code HCG) 1.

1

Premarket Notification [510(k)] regulatory process information can be found on the FDA website at:
https://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/HowtoMarketYourDevice/PremarketSubmissi
ons/PremarketNotification510k/default htm. The special controls guidance document for embolization coils can be
found on FDA’s website at https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/
GuidanceDocuments/ucm072055.
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1.1.1 Humanitarian Use Medical Devices and Review Standards
The first neurovascular stent for SAC approved in the US was the Stryker Neurovascular Neuroform
Microdelivery Stent System (HDE H020002, 2002) under the Humanitarian Device Exemption (HDE)
regulatory pathway, followed by the Codman & Shurtleff, Inc. Enterprise Vascular Reconstruction
Device (H060001, 2007), MicroVention, Inc. Low-Profile Visualized Intraluminal Support (LVIS)
Device (H130005, 2014), and the Pulsar Vascular, Inc. PulseRider Aneurysm Neck Reconstruction
Device (H160002, 2017) 2. For a medical device to be eligible for the HDE pathway, the manufacturer
must first obtain a Humanitarian Use Device (HUD) designation noting that the medical device is
intended to benefit patients in the treatment or diagnosis of a disease or condition that affects or is
manifested in not more than 8,000 individuals in the US per year. HDE marketing applications are
supported by performance data (e.g., in vitro, in vivo, human clinical) that demonstrates that the device
will not expose patients to an unreasonable or significant risk of illness or injury and the probable benefit
to health from the use of the device outweighs the risk of injury or illness from its use of the medical
device for the proposed patient population for treatment and is exempt from the effectiveness requirement
of the Federal Food, Drug, and Cosmetic (FD&C) Act 3.
1.1.1.1

Types of Regulatory Submissions and Levels of Evidence

Neurointerventional HDE applications typically are supported by smaller clinical studies of at least 30
subjects or more. These smaller studies are often not statistically powered with appropriate sample size
calculations or have pre-specified success criteria for the primary endpoints. PMA applications, which are
supported by more robust clinical studies, are further designed with pre-specified success criteria with
defined primary and secondary endpoints, and statistically powered with sufficient sample sizes to derive
meaningful clinical and statistical conclusions (see Section 1.1.2 for further discussion regarding PMA
approvals). The first three approved neurovascular stents were indicated under the HDE generally for the
treatment of wide-neck IAs with neurovascular embolization coils, with no consistent specification of the
type, size, rupture status, or location of IA, or patient characteristics (e.g., age), that should be treated. The
PulseRider Aneurysm Reconstruction Device was approved with an indication for use (IFU) to be used
with neurovascular embolization coils in patients ≥ 18 years of age with an unruptured wide-neck
intracranial aneurysm originating on or near a vessel bifurcation of the basilar tip or carotid terminus. The
IFU for the PulseRider Aneurysm Neck Reconstruction Device identified more specific anatomical and
aneurysm characteristics because the device design (T- or Y-shaped) was specifically designed to be
implanted at a vessel bifurcation location and these aneurysms were what was studied in the clinical trial
supporting the HDE application. Recently on May 30, 2018, FDA approved the MicroVention, Inc. LVIS

2

The approval information for the Neuroform Microdelivery Stent from Stryker Neurovascular can be found on
FDA’s website at https://www.accessdata fda.gov/scripts/cdrh/cfdocs/cfhde/hde.cfm?id=H020002. The approval
information for the Enterprise Vascular Reconstruction Device from Codman & Shurtleff, Inc. can be found on
FDA’s website at https://www.accessdata fda.gov/scripts/cdrh/cfdocs/cfhde/hde.cfm?id=H060001. The approval
information for the LVIS Device from MicroVention, Inc. can be found on FDA’s website at
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfhde/hde.cfm?id=H130005. The approval information for the
PulseRider Aneurysm Neck Reconstruction Device from Pulsar Vascular, Inc. can be found on FDA’s website at
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfHDE/hde.cfm?id=388322.
3

Information regarding the Humanitarian Device Exemption regulatory pathway can be found on FDA’s website at
https://www fda.gov/medicaldevices/deviceregulationandguidance/howtomarketyourdevice/premarketsubmissions/h
umanitariandeviceexemption/default htm.
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and LVIS Jr. under PMA P170013, that was previously on the market in the US as an HDE approved
device, with safety and effectiveness data in a pivotal study to support the IFU of the device being used
with neurovascular embolization coils in patients ≥ 18 years of age for the treatment of wide-neck (neck
width ≥ 4 mm or dome to neck ratio < 2) saccular intracranial aneurysms arising from a parent vessel with
a diameter ≥ 2.0 mm and ≤ 4.5 mm. 4 While a device approved under an HDE may be exempt from the
effectiveness requirements of a PMA, PMA medical devices must demonstrate a reasonable assurance
that the device is safe and effective for its conditions of use to obtain marketing approval. 5

1.1.2 Premarket Approval (PMA) of Medical Devices and Review Standards
The data for which CDRH considers for review is identified as valid scientific evidence. Per
21CFR860.7(c)(2), “valid scientific evidence is evidence from well-controlled investigations, partially
controlled studies, studies and objective trials without matched controls, well-documented case histories
conducted by qualified experts, and reports of significant human experience with a marketed device, from
which it can fairly and responsibly be concluded by qualified experts that there is reasonable assurance of
the safety and effectiveness of a device under its conditions of use.” PMA applications must adhere to this
standard.
For flow diversion technology, the mechanism of action of the device is to divert the blood flow from
entering into an aneurysm sac from the parent artery. This reduction in blood flow into the aneurysm sac
is designed to promote blood stasis, endothelial growth across the neck, and occlusion of the aneurysm.
There are two (2) flow diverters that are available in the US and have received FDA approval through the
PMA regulatory pathway, which are the Micro Therapeutics, Inc. d/b/a ev3 Neurovascular Pipeline and
Pipeline Flex Embolization Devices (PED, PFED) (P100018, 2011 and P100018/S011, 2015) and Stryker
Neurovascular Surpass Streamline Flow Diverter (P170024, 2018). 67 The PED and PFED were approved
with the IFU for the endovascular treatment of adults (22 years of age or older) with large or giant widenecked intracranial aneurysms in the ICA from the petrous to the superior hypophyseal segments. The
Surpass Streamline Flow Diverter was approved with an IFU in the endovascular treatment of patients (18
years of age and older) with unruptured large or giant saccular wide-neck (neck width ≥ 4 mm or dometo-neck ratio < 2) or fusiform IAs in the ICA from the petrous segment to the terminus arising from a
parent vessel with a diameter ≥ 2.5 mm and ≤ 5.3 mm.
One of the newest developments reported in the literature for the treatment of wide-neck bifurcation IAs
has been endosaccular flow disruption devices, sometimes referred to as “mesh balls” (Klisch et al. 2011;
Kwon et al. 2011). These endosaccular devices are typically constructed from a tightly woven wire mesh
that has been wrapped to form a semi-spherical shape. These devices are implanted within the aneurysm
4

The approval information for the LVIS from MicroVention, Inc. can be found on FDA’s website at
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMA/pma.cfm?id=P170013.

5

For additional information regarding the differences between PMA approval and HDE approval, please see FDA
Guidance Document for Staff and Industry Information Sheet Guidance For IRBs, Clinical Investigators, and
Sponsors: Frequently Asked Questions About Medical Devices located at https://www.fda.gov/downloads/regulatory
information/guidances/ucm127067.pdf.

6

The approval information for the Pipeline Embolization Device from Micro Therapeutics, Inc. d/b/a ev3
Neurovascular can be found on FDA’s website at https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpma/
pma.cfm?ID=P100018.
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The approval information for the Surpass Streamline Flow Diverter from Stryker Neurovascular can be found on
FDA’s website at https://www.accessdata fda.gov/scripts/cdrh/cfdocs/cfPMA/pma.cfm?id=P170024.

7

sac and the mechanism of action is that the mesh design covers the aneurysm neck and obstructs blood
flow from entering the sac of the aneurysm, creating blood stasis in the sac, and promoting endothelial
growth across the neck of the aneurysm. Currently, there are no endosaccular flow disruption devices
approved for use in the US. The subject WEB device will be the first endosaccular flow disruption device
in the US, if approved under PMA P170032. While endosaccular flow disruption devices provide an
alternative treatment approach for difficult to treat IAs (i.e., wide-neck bifurcation), the Panel will be
asked to help determine if sufficient clinical evidence has been provided for the WEB device to support a
determination of reasonable safety and effectiveness for the proposed indications for use based on the
prospectively collected single arm trial conducted in the US, as discussed in the following sections of this
Executive Summary.

2

Device Description

The WEB Aneurysm Embolization System consists of an implantable embolization device (“WEB
Implant”) attached to a delivery system (“WEB Delivery System”) (Figure 1). The WEB Delivery System
is navigated through compatible microcatheters with an introducer sheath to the target aneurysm and is
electro-thermally detached with a hand-held, battery-powered detachment controller device designed
specifically for the WEB Aneurysm Embolization System. The WEB Detachment Controller (WDC) is
provided separately and is for single use only.

Figure 1. WEB Aneurysm Embolization System
The WEB Implant is manufactured from nitinol wires with a platinum core in a braided, self-expanding
mesh configuration. The WEB Implant is provided in a broad range of sizes (diameters and lengths) and
two different shapes (barrel and sphere) to satisfy the needs of the physician (see Figure 2 and Table 1).
During treatment, the physician selects the appropriate device size and shape based on the size, shape and
location of the intracranial aneurysm to be occluded. As shown in Figure 3 below, proximal and distal
platinum radiopaque markers facilitate WEB Implant delivery under fluoroscopic visualization. Proximal
and distal marker recesses are present in all WEB models.

Figure 2. WEB SL (Left) and SLS (Right) Implant Shapes
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Figure 3. WEB Implant Design Characteristics

WEB SL/SLS
Diameter (mm)
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Table l. WEB Sizes and Recommended Microcatheter s
SL Heights
SLS Height
Minimum Microcatheter Rl'Commt>ndt>d
Offered (mm) Offered (mm) Inner Diameter (inches) Microcatheter
3
2.6
0.021
4
3
0.021
4
3.6
5
3
VIA21
4
4.6
0.021
5
3
4
5.6
0.021
5
6
3
4
0.027
5
6.6
6
7
VIA27
4
5
7.6
6
0.027
7
8
5
6
8.6
0.032
7
8
VIA33
6
7
9.6
0.032
8
9
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Proposed Indications for Use

The proposed indications for use (IFU) for the WEB device is:
The WEB Aneurysm Embolization System is indicated for the embolization of intracranial wide neck
bifurcation aneurysms. The WEB Aneurysm Embolization System is further indicated to embolize
intracranial wide neck bifurcation aneurysms ranging in size from 3 mm to 10 mm in dome diameter,
where the neck size is 4 mm or greater or the dome-to-neck ratio is less than 2.
Panel Question: The Panel will be asked to discuss and make recommendations on whether the
proposed indications for use is supported by the data collected in the pivotal WEB-IT study,
including, but not limited to, location of target intracranial aneurysm, size, morphology, and
ruptured vs. unruptured status. Also, the Panel will be asked whether there should be specific
contraindications, warnings, precautions, instructions for use that should be conveyed in the
Directions for Use (DFU) to ensure the safe and effective use of the subject device.

4

Regulatory History

The pivotal clinical study submitted in the PMA, WEB-IT, was conducted under Investigational Device
Exemption (IDE) G130286. The WEB device is marketed outside the US in 44 countries, including, but
not limited to the following countries: Argentina, Austria, Australia, Belgium, Bulgaria, Chile, Columbia,
Czech Republic, Denmark, Finland, France, Germany, Hungary, Ireland, Italy, Lebanon, Netherlands,
New Zealand, Norway, Slovenia, Spain, Sweden, Switzerland, Turkey, United Arab Emirates, and United
Kingdom.
Because the WEB device has received the CE mark in the European Union (EU), there have been some
small feasibility studies conducted outside the US. In an early prospective multicenter trial conducted in
France, 77 patients with 79 intracranial aneurysms, 73 of which had a neck width > 4 mm, were treated
using the WEB device (Papagiannaki et al. 2014). With an average follow up of 5.3 months, it was shown
that 37 patients (37/77, 56.9%) had complete occlusion, 23 patients (23/77, 35.4%) had a neck remnant,
and 5 patients (5/77, 7.7%) had a residual aneurysm. This study also indicated a low occurrence of safety
events with 71 patients (71/77, 94.7%) having a modified Rankin Scale (mRS) score of 0 at one month
post-procedure. This study did note that there can be difficulty in navigating the device in more tortuous
anatomy due to the use with a larger delivery microcatheter in comparison to those used with traditional
neurovascular embolization coils (Papagiannaki et al. 2014). More recently, 51 patients were treated as
part of a prospective multicenter European clinical trial, investigating the use of the WEB device in the
treatment of wide-neck bifurcation aneurysms (Pierot et al. 2016). In this study, 94.1% (48/51) of the
aneurysms treated were unruptured occurring at bifurcations at the basilar apex, middle cerebral artery
(MCA), anterior communicating artery (AComm), and internal carotid artery (ICA) terminus. The authors
noted that at 6 months, 23 out of 51 patients (56.1%) had complete aneurysm occlusion while 12 out of 51
(29.3%) patients and 6 out of 51 patients (14.6%) had a neck remnant and aneurysm remnant,
respectively. Regarding safety events within the follow up duration of 6 months, the authors reported only
one patient suffered a safety event (thromboembolic event), that resulted in a change in the mRS score
(i.e., from 0 to 1). However, this study did document technical problems in 8 out of 51 patients (15.7%)
that included prolonged detachment (n=3) and device protrusion (n=5) (Pierot et al. 2016).

10

5

Pre-clinical Studies

5.1 Design Verification and Validation Testing
Table 2 shows the design ve1ification bench testing pe1fo1med on the WEB Anemysm Embolization
System. Table 3 shows the design verification bench testing perfo1med on the WEB Detachment
Controller. The device met all established acceptance crite1ia.
Table 2. WEB Anem sm Embolization S stem Bench Testin
1

Test Name

Visual and Dimensional
(WEB Implant and
Delive1y System)

PASS

Dome Deployment
Force

PASS

Flat Plate Crnsh (Radial
Force)

PASS

WEB Tensile Distal
End Weld

PASS

Detachment Zone
Tensile

PASS

Hypotube to Core Wire
Tensile
Proximal Connector to
Core Wire Tensile
Overcoil Tensile:
Hypotube to Segment II
Overcoil Tensile:
Segment II to Segment

PASS
PASS
PASS

PASS

III

Overcoil Kink

PASS

Tracking Force

WEB Retraction in
Microcatheter
Pait iculate after
Simulated Use with
Microcatheter

11

Test Name

Cycling and
Detachment

Conosion Resistance

WEB Wire Integrity
after I 0 Year
Equivalent Fatigue

WEB Percent Metal
Analysis

WEB Fluid Penetration
Characteristics (Wash
out from an In-Vitro
Anemysm Model)

Characterization of
WEB Implant Nitinol
Prope1ties

12

Test Name

Power Off When Not in Use

Timeout
Detachment Voltage Output and
Duration Detachment Time
Pre-detachment Resistance
Check - Load In Range (LIR) &
Load Out of Range (LOR)
Shut-off Cl.ment
Electrical Safety Testing
Electromagnetic Compatibility
MC Testin

5.2

Biocompatibility

Biocompatibility testing ofste1ile finished WEB Anemysm Embolization Systems were pe1fo1med in
accordance with BS EN ISO 10993-1, Biological Evaluation ofMedical Devices - Pait 1: Evaluation and
Testing (see Table 4 and Table 5 for biocompatibility testing for the WEB Implant and Delive1y System,
respectively). The device passed all established acceptance crite1ia.
Biolo2ical Effect

Cytotoxicity

Sensitization
hTitation/
Intracutaneous
Reactivitv
Systemic Toxicity
(Acute)

Table 4. WEB Implant Biocomoatibilitv
Test
Aoolicable Standard

International Standard
Organization (ISO)
Minimum Essential Media
(MEM) Elution Assay with
L-929 Mouse Fibroblast
ISO Guinea Pig
Maximization Sensitization

Result

ISO 10993-5:2009

Non-cytotoxic

ASTM F720-81 (2002)

No sensitization
response

ISO Intracutaneous
Reactivity Test

ISO 10993-10:2010

Non-initant

ISO Acute Systemic
Injection Test

ISO 10993-11:2006

Non-toxic
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Biolo2ical Effect
Pyrogenicity
Implantation
Subchronic
Toxicity/
Implantation
Geno toxicity
Geno toxicity
Geno toxicity
Hemocompatibility

Hemocompatibility

Test
Mate1ials Mediated Rabbit
mogen Test
2 Week Subcutaneous
Implant Study in Rabbits
13 Week Subcutaneous
Implant Toxicity Study in
Rabbits
In Vitro Mouse Lymphoma
Assay
Bacte1ial Mutagenicity Test
Ames Assay
In Vivo Mouse Micronucleus
Assay

Applicable Standard

Result

ISO 10993-11:2006

Non-pyrogenic

ISO 10993-6:2007

Non-toxic, non-iITitant
comoared to control

ISO 10993-6:2007
ISO 10993-11:2006

Non-toxic, non-iITitant
compared to control

ISO 10993-3:2003

Non-mutagenic

ISO 10993-3:2003

Non-mutagenic

ISO 10993-3:2003

Non-mutagenic

Complement Activation with
ISO 10993-4:2002 (2006)
Compruison Alt icle
ASTM Hemolysis Assay
Dfrect Contact and Extract

ISO 10993-4:2002 (2006)
ASTMF619-03
ASTM F756-08

Results of test group
comparable to control
!!roup
Non-hemolytic under
direct and extract test
conditions

Extractables and Leach ables Testing
14 Day and 60 Day Metal
Leachables in Saline at 37 °C

NIA

All metal leachables
below tolerable intake
levels

Metal and Organic Chemical
Ext:ractables Testing in
Extractables
Worst Case Solvents
Testing (Metals and
(Isopropyl Alcohol (IPA),
Organic Chemicals)
Hexane, Acidified Water) at
50 °C

NIA

All extractables below
tolerable intake levels

Metal Leachables
Testing

Biolo2ical Effect
Cytotoxicity
Sensitization

Table 5. WEB Delivery System Biocomoatibility
Annlicable Standard
Test
ISO MEM Elution Assay with
ISO 10993-5:2009
L-929 Mouse Fibroblast
ISO Guinea Pig Maximization
ASTM F720-81 (2002)
Sensitization

hTitation/
ISO Intracutaneous Reactivity
Intracutaneous
Test
Reactivity
Systemic Toxicity ISO Acute Systemic Injection
(Acute)
Test
Materials Mediated Rabbit
Pyrogenicity
Pyrogen Test
In Vitro Mouse Lymphoma
Geno toxicity
Assay
Bacte1ial Mutagenicity Test
Geno toxicity
Ames Assay

Result
Non-cytotoxic
No sensitization
response

ISO 10993-10:2010

Non-iITitant

ISO 10993-11:2006

Non-toxic

ISO 10993-11:2006

Non-pyrogenic

ISO 10993-3:2003

Non-mutagenic

ISO 10993-3:2003

Non-mutagenic
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Biolo2ical Effect

Genotoxicity

Test
In Vivo Mouse Micronucleus

Assay

Aoolicable Standard

Result

ISO 10993-3:2003

Non-mutagenic

Results of test group
comparable to control
group
Thromboresistance
Four Hour Thromboresistance
ISO 10993-4:2002 (2006) characteristics of test
Hemocompatibility
Evaluation in Dogs
group similar to control
ISO 10993-4:2002 (2006) Non-hemolytic under
ASTM Hemolysis Assay
Hemocompatibility
direct and extract test
ASTM F619-03 ASTM
Direct Contact and Extract
F756-08
conditions
Extractables Testin:?:
Metal and Organic Chemical
Ext:ractables
Ext:ractables Testing in Worst
All ext:ractables below
Testing (Metals and
NIA
tolerable intake levels
Case Solvents (IPA, Hexane,
Organic Chemicals)
Acidified Water) at 50 °C
Hemocompatibility

5.3

Complement Activation with
ISO 10993-4:2002 (2006)
Comparison Alticle

MRI Compatibility

Non-clinical testing demonstrated that the WEB device is MR Conditional. It can be scanned safely under
the following conditions:
•
•
•

Static magnetic field of 1.5-Tesla or 3-Tesla
Maximum spatial gradient field of 4,000-Gauss/cm (40-T/m)
Maximum MR system report ed, whole body averaged specific absorption rate (SAR) of 2.0-W/kg
for 15 minutes of scanning (i.e., per pulse sequence) in the Normal Operating Mode

Under the scan conditions defined above, the WEB device is expected to produce a maximum
temperature rise of+1.4 °C after 15 minutes of continuous scanning (i.e., per pulse sequence).
In non-clinical testing, the image artifact caused by the WEB Implant extends approximately 5 mm from

the implant when imaged with a gradient echo pulse sequence and a 3-Tesla MRI system.
Panel Question: The 5 mm image artifact observed with the WEB Implant is based on testing
under standard MRI pulse sequences as part of MRI safety and compatibility testing of a
permanent passive implant. There has been an increase in routine clinical follow-up for
intracranial aneurysm occlusion after treatment using magnetic resonance angiography (MRA)
as opposed to digital subtraction angiography (DSA). There were recent reports of the difficulty
in successfully obtaining MRA images in subjects implanted with the WEB device (Nawka et al.
2018). The Panel will be asked to discuss and make recommendations on the labeling
recommendations regarding patient follow-up with regards to specific imaging modalities for the
subject WEB device. In addition, the Panel will be asked whether additional MRA image artifact
testing is needed if MRA is believed to be an acceptable imaging modality for long-term followu of the IA occlusion status.
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5.4

Sterilization Validation

The WEB Anemysm Embolization System is sterilized using gamma inadiation with a sterility assmance
level (SAL) of 10-6validated per BS EN ISO 11137-1 (2013) and BS EN ISO 11137-2 (2015). The WEB
Detachment Controller is ste1ilized using ethylene oxide sterilization to a SAL of 1o-6 and validated per
BS EN ISO 11135-1 (2014) and ISO 10993-7 (2009).
Routine Limulus Amebocyte Lysate (LAL) batch release testing is perfo1med for eve1y sterile load of
WEB devices using the kinetic chromogenic method. Devices are held to the specification of < 0.06
endotoxin units (EU)/mL and < 2.15 EU/device in accordance with ANSI/AAMI ST72 (2011).

5.5

Shelf Life

Real time shelf life testing was conducted on the WEB device and packaging to support a labeled shelf
life of 36 months. Real time shelf life testing was conducted on the WEB Detachment Controller and
packaging to suppo1t a labeled shelf life of 12 months.

5.6 Animal Studies
Animal studies in elastase induced anemysms in New Zealand White rabbits were perfo1med to evaluate
the acute, subchronic, and chronic perf01mance of the WEB Anemysm Embolization System regarding
immediacy, degree, and dmability of anemysm occlusion (see Table 6 for summa1y of animal studies).
Histopathology findings were also examined and repo1ted in some studies. Test results show that the 45
day, 90 day and 365 day specimens demonstrated high rates ofprogressive anemysm occlusion. Histologic
evaluation demonstrated an absent or Inild inflammato1y response.
Table 6. Animal Studies
Animal Model Total # of Follow-up Time Major Endpoints
Animals
Points
Immediacy, degree, and
Feasibility of WEB SL Rabbit vein
8
Time of
Study

andSLS

pouch ait erial
anemysm model

Feasibility of WEB
SLS

Rabbit elastase
anemysm model

6

Acute, Subchronic, and Rabbit elastase
Chronic Evaluation of anemysm model
WEB

36

6

deployment, 2
months, and 3
months.
Time of
deployment and
1.5 months.
Time of
deployment, 3
months, and 12
months.

dmability of anemysm
occlusion.
Immediacy, degree, and
dmability of anemysm
occlusion. Histooathology.
Immediacy, degree, and
dmability of anemysm
occlusion. Histopathology.

The WEB Intrasaccular Therapy Study (WEB-IT)

The WEB-IT study was a prospective, multicenter, single ai·m, pivotal study conducted at 21 study sites
in the US and 6 sites outside the US (OUS) [3 sites in the Emopean Union (EU), 2 sites in Tmkey, 1 site
in Canada]. The following sections presents more detailed info1mation on the pivotal study design and
results.
A total of 34 subjects out of a total of 150 subjects in the Intent-to-Treat (ITT) population (defined as
those in which a WEB device was attempted to be implanted) were treated at OUS clinical sites. A test of
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homogeneity across geographic regions (US vs. OUS sites) was perfo1med by the applicant based on the
prima1y effectiveness endpoint and the results for this analysis are presented in Table 7. The results
appear to indicate that the data may be poolable between OUS and US sites; although, there is a limited
samples size for subjects treated OUS to make any definitive statistical conclusions.
. tby Geo!!rao h.1c Region
Table 7 D aa
t P00rIll!! A na1vs1s
I . fior the P nmary
.
Effiecr1veness Ed
n lDOIIl
95% Unadjusted Confidence
Region
Sub.iect Successesa
Limits (LCL, UCL)b
nfN< (%)
United States
Outside of US

59/ 109 (54.13)
18/34 (52.94)

(44.32, 63 .71)
(35.13, 70.22)

a Subj ect success is defined as 100% occlusion of the target intracranial anewysm without supplementa1y
treatment or re-treatment.
b Two-sided Fisher' s Exact Test. Must be less than 0.10 for heterogeneity.
c N= l 43 subjects, which is the total number of subjects with evaluable 12 month imaging data in the
Completed Cases (CC) population. All 34 subjects treated OUS in the ITT population had 12 month imaging
data, and there was no missing data in the OUS cohort.

6.1

Eligibility C riteria

6.1.1 Inclusion Criteria
Patients could be included in the study only if they met all the following inclusion criteda.
1) Patient must be 18-75 years of age at the time of screening.
2) Patient must have a single rnptured or unrnptured IA requiring treatment. If the patient had an
additional IA requiiing treatment, the additional IA must not require treatment within 60 days of

the index procedure.
Definition: For the purposes ofthis study a ruptured IA patient was defined as a patient with
computed tomography (CT), magnetic resonance imaging (MRI), or lumbar puncture (LP)
evidence ofsubarachnoid hemorrhage attributed to the index. aneurysm within the last 60 days.
3) The IA treated must have had the following characteristics:

4)
5)

6)
7)

a. Saccular in shape
b. Located in basilar apex (BA), MCA bifurcation, ICA terminus, AComm complex
c. Dome-to-Neck ratio 2:: 1
d. Diameter of the IA approp1iate for treatment with the WEB per Instrnctions for Use
e. Wide-neck IA with neck size 2:: 4 mm or Dome-to-Neck ratio < 2 ;
Patient had an IA that was approp1iate for treatment with WEB without the use of additional
implanted devices;
If the IA previously rnptured, patient must be neurologically stable with Hunt & Hess Score ofl
or II.
Patient was able to comply with all aspects of the screening, evaluation, treatment, and the post
procedure follow-up schedule.
Patient signed and dated an !RB/EC-approved written info1med consent p1ior to initiation of any
study procedures.

Panel Question: The inclusion criteria enrolled subjects with a ruptured intracranial aneurysm
defmed as one with evidence of subarachnoid hemorrha e SAH attributed to the index IA
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within the past 60 days. The Panel will be asked to discuss and make recommendations on
whether the proposed indications for use (IFU) statement that is currently silent on the rupture
status of the IA is appropriate because ruptured IA subjects treated with the WEB device may
not be acutely ruptured patients (e.g., patients requiring treatment within 14 days of their target
IA rupture). There were only 9 ruptured IA subjects in the WEB-IT study. Also, the Panel will
be asked to discuss and make recommendations whether additional contraindications, warnings,
and/or precautions are needed in the Directions for Use (DFU) to address the benefits and risks
of using the WEB device in acutely ruptured IA patients based on the WEB-IT study data.

6.1.2 Exclusion Criteria
Patients were excluded from the study for any of the following reasons:
1) Patient had an IA with characteristics unsuitable for endovascular treatment;
2) Microcatheter did not reach patient’s index aneurysm to allow necessary access to treat with
study device.
3) Patient had vessel characteristics, tortuosity or morphology which precluded safe access and
support during treatment with study device;
4) Patient had vascular disease or other vascular anomaly that precluded the necessary access to the
aneurysm for use of the study device;
5) Patient had clinical, angiographic or computed tomography (CT) evidence of vasospasm,
vasculitis, an intracranial tumor (except small meningioma) or any other intracranial vascular
malformations on presentation;
6) Patient had conditions placing them at high risk for ischemic stroke or had exhibited ischemic
symptoms such as transient ischemic attacks, minor strokes, or stroke-in-evolution within the
prior 60 days;
7) Patient had any circulatory, neurovascular, cardiovascular, or neurologic conditions that resulted
in unstable neurological symptoms;
8) Patient had modified Rankin Scale (mRS) ≥ 2 prior to presentation or rupture (as applicable);
9) Patient had a subarachnoid hemorrhage (SAH) from a non-index aneurysm or any other
intracranial hemorrhage within 90 days;
10) Patient had physical, neurologic or psychiatric conditions which precluded his/her ability to
comply with all aspects of the screening, evaluation, treatment, and the post-procedure follow-up
schedule;
11) Patient’s index IA was previously treated;
12) Patient was taking anticoagulants or had a known blood dyscrasia, coagulopathy, or
hemoglobinopathy;
13) Patient was pregnant;
14) Patient had known hypersensitivity, which could not be medically treated, to any component of
the study device, procedural materials, or medications commonly used during the procedure;
15) Patient was concurrently involved in another investigational study or a post-market study that
could affect the safety and effectiveness of IA treatment with the study device or with the study’s
follow-up schedule;
16) Patient had an acute life-threatening illness other than the neurological disease to be treated in
this trial;
17) Patient had a life expectancy of less than 5 years due to other illness or condition (in addition to
an intracranial aneurysm).
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6.2 WEB-IT Study Design
6.2.1 Primary Safety Endpoint
The primary safety endpoint in the WEB-IT study was defined as the proportion of subjects with death of
any nonaccidental cause or any major stroke (defined as an ischemic or hemorrhagic stroke resulting in an
increase of 4 points or more on the National Institutes of Health Stroke Scale (NIHSS)) within the first 30
days after treatment or major ipsilateral stroke or death due to neurologic cause from day 31 to 365 days
after treatment. A subject was considered a safety failure upon meeting any of the criteria in the primary
safety endpoint definition. All safety events were adjudicated by an independent Clinical Events
Committee (CEC).
Major and minor stroke was defined in the WEB-IT protocol as the following for the analysis of the
primary safety endpoint:
•
•

Major Stroke: A stroke, which increased the NIHSS by ≥ 4 at the time of assessment and which
remained present after 7 days.
Minor Stroke: A stroke, which increased the NIHSS ≤ 3 or had resolved completely within 7
days.

Panel Question: On March 1, 2018, FDA convened an Advisory Committee meeting to discuss
the evaluation of benefits and risks of new IA treatment devices and how to interpret the clinical
study results. During this meeting, the Panel recommended that stroke should be defined as
debilitating/disabling (i.e., mRS > 3) vs. non-debilitating/non-disabling (i.e., mRS ≤ 2) using the
mRS score assessed at a minimum of 90 days post-stroke event. The Panel will be asked to
discuss and make recommendations on the pre-specified primary safety endpoint definition and
related analyses proposed in the WEB-IT study protocol. The Panel should be prepared to
discuss the specific types, severity, and rates of serious adverse events (SAEs) that should be
considered in the determination of reasonable safety of the WEB device for the proposed IFU,
and whether additional ancillary safety analyses are needed to make this determination.

6.2.2 Primary Effectiveness Endpoint
The primary effectiveness endpoint for the WEB-IT study was defined as the proportion of subjects with
complete aneurysm occlusion using the WEB Occlusion Scale (WOS) without retreatment, recurrent
subarachnoid hemorrhage, or significant parent artery stenosis (> 50% stenosis) at one year after
treatment as assessed by the Core Laboratory (Core Lab). A subject was considered an effectiveness
success upon meeting all the above criteria in the primary effectiveness endpoint.
The WOS intracranial aneurysm occlusion scale was developed by the Core Lab at the Oxford University
Neurovascular & Neuroradiology Research Unit lead by Prof. James V. Byrne, who proposed visual
standards for angiographic assessment of complete occlusion, residual neck, and residual aneurysm for
WEB device treated patients (see Figure 4). To accommodate the unique angiographic signature of the
WEB marker recess, the modified Raymond-Roy Scale (Roy 2001) was adapted as the WEB Occlusion
Scale (WOS, Lubicz et al. 2014).
6.2.2.1

Effectiveness Analyses of the WOS and Degrees of Occlusion

In Figure 4, images are shown to help summarize the WOS.
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Grade A represents complete occlusion with no flow into the neck of the IA or the IA sac.
Grade B in Figure 4 also illustrates complete occlusion. There is a clear line of contrast extending
from the edges of the IA ostium across the inflow zone. Flow of contrast agent into the proximal
marker recess is excluded from the IA neck and sac and is therefore not considered to represent a
residual neck or a residual aneurysm.
Grade C in Figure 4 represents a residual IA neck or neck remnant. The WEB (and associated marker
recess) is located above the neck and within the IA. Persistence of a portion of the original vessel wall
defect is clearly seen.
Grade D in Figure 4 illustrates residual aneurysm or incomplete occlusion. Contrast agent (flow) can
be seen in the neck and within the IA sac. Flow of contrast into the WEB device also constitutes
residual aneurysm.

(A)

(B)

(C)

(D)

Figure 4. WEB Occlusion Scale with Grades A, B, C, and D
The WOS has been evaluated in an inter-observer agreement study led by Dr. Fiorella et al., an
investigator also involved with the WEB-IT IDE pivotal study, where a group of independent reviewers
assessed outcomes following WEB procedures to determine relative occlusion. Overall, inter-observer
agreement was determined by a κ statistic of 0.779 with a 95% confidence interval (CI) of 0.700-0.857
(Fiorella et al. 2015). In addition, in an in vivo study with aneurysms created in 80 rabbits led by Dr.
Rouchaud et al. (2016), the authors intended to compare the angiographic outcomes using Digital
Subtraction Angiography (DSA) as measured by the WOS with histologic evaluation of the treated
aneurysms, and to assess inter-observer and intra-observer agreement of the WOS with 4 clinical
investigators. The rabbits were sacrificed for histological evaluation at day 30 (n=27), day 50 (n=5), day
90 (n=30), day 180 (n=12), or day 365 (n=6). The results showed that inter- and intra-observer weighted κ
for the angiographic WOS were both 0.76. The sensitivity and specificity of the WOS for complete
occlusion at follow-up compared with the histologic reference standard were 75% and 83.3%,
respectively, with an overall accuracy of 80%. For adequate occlusion at follow up, the sensitivity and
specificity of the WOS were 97.7% and 64.9%, respectively, with an overall accuracy of 82.5%
(Rouchaud et al. 2016).
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For effectiveness success in the WEB-IT study, complete intracranial aneurysm occlusion can be a WOS
Grade A or B.
Panel Question: The WEB Occlusion Scale (WOS) has not been previously used to support the
safety or effectiveness of any intracranial aneurysm treatment devices for marketing approval in
the US. Investigational devices used for IA treatment have traditionally used the Raymond-Roy
classification scale to assess effectiveness IA occlusion. The Panel will be asked to discuss and
make recommendations on the appropriateness of the WEB Occlusion Scale (WOS) for
effectiveness of IA occlusion using the WEB device as compared to the standard Raymond-Roy
occlusion scale. FDA also requests the Panel to discuss and make recommendations on the
appropriateness of defining WOS Grade B as complete intracranial aneurysm occlusion for
device effectiveness success given the novel design and mechanism for cerebral blood flow
disruption/diversion of the intrasaccular WEB device.

6.2.3 Statistical Methodology
The WEB-IT pivotal study was designed as a single arm study with pre-specified performance goals
(PGs) for study success. The PGs for the primary safety and effectiveness endpoints were based on a
meta-analysis of the clinical literature for the treatment of wide-neck bifurcation IAs. The WEB-IT study
uses a standard frequentist approach to statistical analysis. A routine evaluation of the characteristics of
the study variables was conducted to validate assumptions needed for the statistical test procedures.
Descriptive statistics, mean, standard deviation, number evaluated, median, minimum and maximum are
presented for baseline participant continuous characteristics. The number with a characteristic, number
evaluated, percentage, and the exact 95% confidence limits on the percentage are presented for
categorical characteristics. The primary endpoint analyses were performed using a one-sided nominal
significance level of 0.05. All other categorical outcomes are presented with the number of subjects with
the characteristic, the total number evaluated, the percent, and the 95% confidence interval (CI) on the
percent. Continuous endpoints are presented descriptively with the mean, standard deviation, number
evaluated, median, minimum and maximum.
For the statistical hypotheses of the primary effectiveness endpoint, the null and alternative hypotheses
are:
H0: PWEB ≤ 0.35 versus Ha: PWEB > 0.35
where PWEB is the percentage of WEB subjects who have primary endpoint success at the 12-month
follow-up in the treated population. The null and alternative hypotheses for the primary safety endpoint
are:
H0: PWEB ≥ 0.20 versus Ha: PWEB < 0.20
where PWEB is the rate of primary safety endpoint events at one year in the treated population.
Panel Question: The Panel will be asked to discuss and make recommendations on the
performance goals (PGs) provided to support conclusions of safety and effectiveness success of
the WEB-IT trial.

6.2.4 Sample Size
The sample size for the primary effectiveness endpoint for this single arm study was computed for a
single binomial proportion. The point estimate rate of complete occlusion in the WEB treatment group
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was expected to be 0.46 with Core Lab adjudication and the PG is 0.35. Eighty percent (80%) power was
achieved with a one-sided alpha of 0.05 with 127 evaluable subjects. Assuming a loss to follow-up of
15% in this c1i tically ill population, the recrnited sample size was 127/0.85 = 149.4 or 150 subjects.
For the sample size for the p1imaiy safety endpoint, to have 80% power to detect a difference between an
expected obse1ved primaiy safety event rate of 0.114 and the PG of 0.20, the sample size was 118
subjects with an alpha of 0.05. Accounting for a possible 15% loss-to-follow-up rate, the recrnited sample
size should have been 118/0.85 = 138.8 or 139. Since the sample size for effectiveness was lai·ger, 150
subjects were established as the sample size for the study.

6.2.5 Follow Up Schedule
Subjects in the WEB-IT study were consented to paiticipate and be followed up to 5 yeai·s post
procedure. The assessment visits included at screening, procedure, discharge, and 30 days, 6 months, 1
yeai', 2 years, 3 yeai·s, 4 yeai·s, and 5 years post-procedure. Follow-up visits consisted of a review of
medical histo1y, including adverse events, focused physical examination, functional assessments, and
angiogram (i.e., DSA) at selected visits.

6.3

Subj ect C haracter istics

6.3. 1 Subject Accountability
There was a total of 179 subjects consented for the WEB-IT study. Of the 179 consented, 28 subjects
were determined to be screening failures or excluded based on the pre-procedure angiographic assessment
and were not enrolled in the study. One subject who passed the initial screening assessment was unable to
schedule the WEB-IT procedure before the study became fully enrolled and closed to additional cases.
This subject is considered consented, but not treated.
6.3.l.1

Analysis Populatiom

A total of 150 subjects passed the pre-procedure angiographic screening and ai·e considered enrolled into
the study. All 150 subjects had a WEB-IT device inse1t ed with the intention to implant and ai·e included
in the Intent-to-Treat (ITT) analysis population. The ITT population is used for the p1imaiy analyses of
the p1imaiy safety and effectiveness endpoints to establish study success. At the end of the 12-month
follow-up period, 143 subjects had sufficient info1mation to be evaluated for the primaiy effectiveness
analysis. These 143 subjects comprise the Completed Cases population (CC). No subject among the CC
subjects had protocol deviations that affected the piimaiy endpoints per the review of a physician
adjudicator, so the Per-Protocol population (PP) is identical to the CC population with 143 subjects. The
subject accountability and definitions ofpatient populations in the WEB-IT study is also described in
Table 8.
" PODUl atiODS
Table 8. Summaryo fA naIYSIS
Population

Consented
Screen
Failures

Desc1iption

Analysis

Subjects who siimed info1med consent fo1m.
Subject who were consented and failed initial
screening of inclusion/exclusion ciite1ia.
Subject who were consented and failed
procedural angiographic screening c1ite1ia.

NA

Number
of
Subjects
179

NA

10

NA

18
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Population
Consented
Not Treated

Desc1iption
Subjects who were consented and passed
initial screening but were not scheduled for
procedure.

Intent to
Treat (ITT)

All subjects in whom a WEB device was
attempted to be implanted.

Complete
Cases (CC)

ITT subjects with a 12-month evaluation for
effectiveness.

Per Protocol
(PP)

CC subjects without a se1ious protocol
deviation.

Analysis

Number
of
Subiects

NA

la

Prima1y Safety and
Effectiveness Endpoint
Analyses; Seconda1y
Safety Endpoint Analyses
Primaiy and Secondaiy
Effectiveness Endpoint
Analyses
Primaiy and Secondaiy
Effectiveness Endpoint
Analyses

150

143

143

a One subject passed the initial screening, but a procedme could not be scheduled prior to the completion ofthe
study so they were not fully enrolled.

6.3.2 Demographics
The IA and baseline chai·acte1istics for the 150 subjects in the ITT population in the WEB-IT study used
for the primaiy endpoint analyses are summai·ized below in Table 9 and Table 10.
Table 9. IA Continuous Baseline Measu rements (N=150)
WEB-IT Study
Characte1istic
Mean (SD)
Median <Min. Max)
58.98 (10.16)
Age
59 (29, 79)
77.25 (19.47)
Weight(kg)
75.8 (40.8, 142.9)
165.33 (9.70)
Height (cm)
163.5 (149.9, 193.0)
6.35 (1.55)
Index AneUiysm - Maximum Sac Width
(mm)
6.25 (3.58, 11.40)
4.75 (1.13)
Index AneUiysm - Maximum Neck Width
(mm)
4.67 (2.0, 8.2)
1.3365 (0.2474)
Index AneUiysm - Max Dome-to-Neck
Ratio (mm)
1.2898 (1.0000, 1.9968)

Gender (Male)

T able 10 C a t e!?:on.caIBaseline Ch aracten.sti cs
x/n (%) (Unadiusted LCL. UCL)
Characteristic
40/ 150 (26.67) (19.78, 34.49)

Racea
Asian
Black or African Ame1ican
White
Ethnicicya

4/ 116 (3.45) (0.95, 8.59)
14/ 116 (12.07) (6.76, 19.42)
98/ 116 (84.48) (76.59, 90.54)
2/ 116 (1.72) (0.20, 6.09)
23

Characteristic

Hispanic or Latino
Not Hispanic or Latino
Prior Rupture
Hunt and Hess (Ruptured Only)
I
II

Unrnptured Discovered
Symptomatic
Incidental
Histo1y of Cardiovascular/Circulato1y Disease
Angina
Anhythmia
Cardiomyopathy
Corona1y Alte1y Disease
Heart Failure
Hea1t Block
Hype1tension
Hypotension
Myocardial Infarction
Pe1ipheral Vascular Disease
Valve Disease/Dysfunction
Histo1y ofDe1matological Disease
Acne
Eczema
Pso1iasis
Histo1y ofEndocrine Disease
Diabetes
Hype1thyroidism
Hypothyroidism
Histo1y of Eye, Ear, Nose, Throat, Head or Neck Disease
Cataracts
Chronic Ear Infection
Glaucoma
Macular Degeneration
Tinnitus
Histo1y ofGastrointestinal Disease
Colitis
Crohn' s Disease
Dive1ticulitis
Gallstones
GERD
Hepatitis B
Hepatitis C
Pancreatitis
Ulcers
Histo1y ofGenitoUiinaiy Disease
Endometiiosis
Menopause
Polycystic Ovai·ies

x/n (%)(Unadjusted LCL, UCL)
114/ 116 (98.28) (93.91, 99.79)
9/ 150 (6.00) (2.78, 11.08)
6/9 (66.67) (29.93, 92.51)
319 (33.33) (7.49, 70.07)
33/ 141 (23.40) (16.69, 31.27)
108/ 141 (76.60) (68.73, 83.31)
106/ 150 (70.67) (62.69, 77.81)
2/ 150 (1.33) (0.16, 4 .73)
7/ 150 (4.67) (1.90, 9.38)
1/ 150 (0.67) (0.02, 3.66)
21/ 150 (14.00) (8.88, 20.60)
3/ 150 (2.00) (0.41 , 5.73)
1/ 150 (0.67) (0.02, 3.66)
98/ 150 (65.33) (57.14, 72.91)
5/ 150 (3 .33) (1.09, 7.61)
6/ 150 (4.00) (1.48, 8.50)
5/ 150 (3 .33) (1.09, 7.61)
5/ 150 (3 .33) (1.09, 7.61)
5/ 150 (3 .33) (1.09, 7.61)
1/ 150 (0.67) (0.02, 3.66)
2/ 150 (1.33) (0.16, 4 .73)
2/ 150 (1.33) (0.16, 4 .73)
30/ 150 (20.00) (13.92, 27.30)
14/ 150 (9.33) (5.20, 15.16)
4/ 150 (2.67) (0.73, 6.69)
13/ 150 (8.67) (4 .70, 14.36)
29/ 150 (19.33) (13.35, 26.57)
16/ 150 (10.67) (6.22, 16.74)
2/ 150 (1.33) (0.16, 4 .73)
4/ 150 (2.67) (0.73, 6.69)
3/ 150 (2.00) (0.41 , 5.73)
11/ 150 (7.33) (3.72, 12.74)
56/ 150 (37.33) (29.58, 45.60)
3/ 150 (2.00) (0.41 , 5.73)
1/ 150 (0.67) (0.02, 3.66)
7/ 150 (4.67) (1.90, 9.38)
2/ 150 (1.33) (0.16, 4 .73)
49/ 150 (32.67) (25 .24, 40.79)
1/ 150 (0.67) (0.02, 3.66)
3/ 150 (2.00) (0.41 , 5.73)
3/ 150 (2.00) (0.41 , 5.73)
3/ 150 (2.00) (0.41, 5.73)
36/ 150 (24.00) (17.41 , 31.65)
4/ 110 (3 .64) (1.00, 9.05)
18/ 110 (16.36) (10.00, 24.62)
1/ 110 (0.91) (0.02, 4 .96)
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Characteristic

Prostate Problems
Sexual Dysfunction
Sexually Transmitted Diseases
Testicular Disorders
Urinaiy Incontinence
Uterine Fibroids
Histo1y of Hematological or Lymphatic Disease
Anemia
Bleeding Disorder
Blood Clots/Deep Vein Thrombosis (DVT)
HIV/AIDS
Leukemia
Lupus
Rheumatoid Disease/Arthritis
Histo1y of Metabolic Disorders
Cancer
Diabetes Mellitus
Hypercholesterolemia
Hvoerlioidemia
Histo1y of Musculoskeletal Disorders
Althritis
Fractures
Gout
Osteoporosis
Scoliosis
Histo1y of Neurological Disorders
Headaches/Migraines
Intracranial Bleeding
Meningitis
Multiple Sclerosis
Neuropathy
Seizures
Histo1y of Psychological/Psychiatric Disorders
Anxiety
Depression
Schizophrenia
Addiction
Histo1y of Respirato1y Disorders
Asthma
Chronic Bronchitis
Chronic Obstrnctive Pulmona1y Disease
Emphysema
Pneumonia
Sleep.Apnea
Tuberculosis
Histo1y of Renal Diseases
Kidney Failure/Histo1y of Dialysis
Renal Insufficiency
Kidney Stones

x/n (%)(Unadjusted LCL, UCL)
9/40 (22.50) (10.84, 38.45)
1/ 150 (0.67) (0.02, 3.66)
1/ 150 (0.67) (0.02, 3.66)
1/40 (2.50) (0.06, 12. 16)
5/ 150 (3 .33) (1.09, 7.61)
2/ 110 (1.82) (0.22, 6.41)
12/ 150 (8.00) (4 .20, 13.56)
7/ 150 (4.67) (1.90, 9.38)
1/ 150 (0.67) (0.02, 3.66)
1/ 150 (0.67) (0.02, 3.66)
1/ 150 (0.67) (0.02, 3.66)
1/ 150 (0.67) (0.02, 3.66)
1/ 150 (0.67) (0.02, 3.66)
3/ 150 (2.00) (0.41, 5.73)
64/150 (42.67) (3464, 50.99)
6/ 150 (4.00) (1.48, 8.50)
7/ 150 (4.67) (1.90, 9.38)
21/ 150 (14.00) (8.88, 20.60)
42/ 150 (28.00) (20.98, 35.91)
45/ 150 (30.00) (22.80, 38.01)
33/ 150 (22.00) (15 .65, 29.49)
8/ 150 (5.33) (2.33 , 10.24)
1/ 150 (0.67) (0.02, 3.66)
8/ 150 (5.33) (2.33 , 10.24)
2/ 150 (1.33) (0.16, 4 .73)
73/ 150 (48.67) (40.43 , 56.95)
61/ 150 (40.67) (32.73 , 48.98)
8/ 150 (5.33) (2.33 , 10.24)
1/ 150 (0.67) (0.02, 3.66)
2/ 150 (1.33) (0.16, 4 .73)
12/ 150 (8.00) (4 .20, 13.56)
7/ 150 (4.67) (1.90, 9.38)
64/ 150 (42.67) (34 .64, 50.99)
43/ 150 (28.67) (21.59, 36.61)
44/ 150 (29.33) (22.19, 37.31)
3/ 150 (2.00) (0.41 , 5.73)
3/ 150 (2.00) (0.41, 5.73)
35/ 150 (23.33) (16.82, 30.93)
13/ 150 (8.67) (4 .70, 14.36)
2/ 150 (1.33) (0.16, 4 .73)
15/ 150 (10.00) (5.71 , 15.96)
5/ 150 (3 .33) (1.09, 7.61)
5/ 150 (3 .33) (1.09, 7.61)
10/ 150 (6.67) (3.24, 11.92)
1/ 150 (0.67) (0.02, 3.66)
6/ 150 (4.00) (1.48, 8.50)
1/ 150 (0.67) (0.02, 3.66)
1/ 150 (0.67) (0.02, 3.66)
2/ 150 (1.33) (0.16, 4 .73)
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Characteristic
Urinaiy tract Infection
Cl.ment or Fo1mer Smoker
Cl.ment
F01mer
Non-Smoker
Visual Disturbance
Motor Disturbance
Anewysm Location
AComm Complex
Basilar Apex
ICA Te1minus
MCA Bifurcation
Previous Ischemic Stroke
Previous Hemonhagic Stroke
NIHSS Score at Baseline
0
1
2
5
6
mRS (Um11ptured)
0
1

x/n (%)(Unadjusted LCL, UCL)
2/ 150 (1 .33) (0.16, 4.73)
66/ 150 (44.00) (35.91 , 52.33)
32/ 150 (21.33) (15.07, 28.76)
52/ 150 (34.67) (27 .09, 42.86)
26/ 150 (17.33) (11.65, 24.36)
13/ 150 (8.67) (4.70, 14.36)
40/ 150 (26.67) (19.78, 34.49)
59/ 150 (39.33) (31.47, 47.63)
6/ 150 (4.00) (1.48, 8.50)
45/ 150 (30.00) (22.80, 38.01)
18/ 150 (12.00) (7.27, 18.30)
10/ 150 (6.67) (3.24, 11.92)
135/ 150 (90.00) (84.04, 94.29)
11/ 150 (7.33) (3.72, 12.74)
2/ 150 (1.33) (0.16, 4.73)
1/ 150 (0.67) (0.02, 3.66)
1/ 150 (0.67) (0.02, 3.66)
114/ 141 (80.85) (73.38, 86.99)
27/ 141 (19.15) (13.01, 26.62)

aRace and ethnicity were not obtained for subj ects from the Emopean and Canadian sites due to Ethics
Committee regulations in these countries.
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WEB-IT Study Results and Analyses

7.1 Safety Results and Analyses
7 .1. 1 P1ima1y Safety Endpoint
As stated above, the primaiy safety endpoint was defined in the WEB-IT study protocol as the propo1t ion
of subj ects with death of any nonaccidental cause or any major stroke (an ischemic or hemonhagic stroke
resulting in an increase of4 points or more on the NIHSS) within the first 30 days after treatment or
major ipsilateral stroke or death due to neurologic cause from day 31 to 365 after treatment. A major
stroke is defined as, "A stroke, which increased the NIHSS by 2: 4 at the time of assessment and which
remained present after 7 days."
In the 01iginal PMA submission, the applicant (Sequent Medical, Inc.) presented the p1ima1y safety
endpoint analysis based on subjects with clinical info1mation at 12 month s post-procedme (N=l47, see
Table 11) instead of the ITT population (N=150). Complete follow-up through 12 months (or 30 days for
the 2 subjects in whom a WEB device was not implanted but attempted) was obtained in 145 of the 150
subjects. Two additional subjects were confnmed to be alive and stroke free at 12 months, resulting in the
147 total subjects presented for the prima1y safety endpoint analysis in Table 11. The 12-month visit plus
this info1mation resulted in only 3 subjects without a smvival and/or stroke assessment at 12 months.
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A single p1imary safety endpoint event, a SAH adjudicated as a major stroke, occuned on post-procedure
day 22. The SAH was adjudicated as likely related to antiplatelet medication and underlying
cerebrovascular disease and not related to the treated anelllysm. The location was ipsilateral but remote
from the target anelllysm. This subject was a 54-year-old, non-Hispanic, Caucasian woman with
gastroesophageal reflux disease (GERD), multiple sclerosis, urinary incontinence, depression, a ClllTent
smoker and no histo1y of a previous stroke. Her intracranial anelllysm was umuptured, in the anterior
communicating a1te1y and with a sac width of 7.4 mm. The subject had a baseline NIHSS and mRS of 0
(zero). Her NIHSS was 13 on day 7 post-stroke. At 12 months, the subject had an mRS of 4 due to
residual left hemiplegia. Her anelllysm was completely occluded with no stenosis of the par·ent arte1y. She
was therefore considered a primary effectiveness endpoint success and a primary safety endpoint failure.
Table 11. Primary Safety Composite Endpoint Analysis in Completed Cases
n/N (%)
90% Upper
Endpoint
Confidence Limita
Composite
1/147 (0.68)
3.19
2.02b
Death within 30 Days
0/147 (0.68)
3.19b
Maior Stroke within 30 Days
1/147(0.68)
Major Ipsilateral Stroke Days
2.02b
0/147 (0.00)
31to365
Neurological Death Days 31 to
2.02b
0/147 (0.00)
365
a To be compared to 0.20. Tue upper 90% confidence limit needs to be less than the PG rate of 0.20.
b Unadjusted 90% upper confidence limit.

The primary safety endpoint analysis using subjects with available data ta 12 months (N=l47) is not the
most 1igorous analysis, and the ITT population should have been used. In the original PMA Pl70032
submission, the applicant also conducted a sensitivity tipping point analysis to account for the 3 missing
subjects with 12 month data as primary safety endpoint failures (see Table 12).
Table 12. Sensitivitv Analysis for Primary Safety Imputation = Tinnin!! Point Allah'Sis
Tipping Point
Subject Successes n/N
Upper 90% Confidence
(%)
Analysis Steps
Limi~
I -Worst Case
4/150 (2.67)
6.00
3/150 (2.00)
2
5.09
2/150 (1.33)
3
4.14
1/150 (0.67)
4-BestCase
3.12
a When stated as a percent, this value must be smaller than 20% to reject the null primary
endpoint hypothesis. Tested sequentially. Tue upper 90% CI is unadjusted for multiplicity.

In the December 27, 2017 FDA letter, FDA requested a modified safety endpoint analysis to include any

subject with neurological death or stroke within 12 months follow-up as a major safety event. This
modified safety endpoint analysis is presented in Table 13. For this modified safety endpoint analysis,
there were an additional 11 subjects in the ITT population who had ischemic or hemonhagic stroke events
in the WEB-IT study within 12 months post-procedure that were not counted as failures based on the
applicant's pre-specified p1imary safety endpoint definition.
T able 13. FD A-Requested All Strok e S ai ety En d!point
n/N (%)
Endpoint
Unadjusted 95% Exact CI

Composite FDA Requested All Stroke
Safety Endpoint

123 /150(8.00%)

(4.20, 13.56)

27

Endpoint
Death within 30 Days
Any Stroke within 30 Days
Any lpsilateral Stroke Days 31 to 365
Neurological Death Days 31 to 365

n/N (%)

0/150 (0.00%)
10/150 (6.67%)
2/147 (1 .36%)
0/147 (0.00)

Unadjusted 95% Exact CI
(0 .00, 2.43)
(3 .24, 11.92)
(0.17, 4.83)
(0.00, 2.48)

a One subject experienced tv.•o events, SAH and ischemic stroke.

7.1.2 Change in Modified Rankin Scale (mRS) Score
Modified Rankin Scale (mRS) scores were evaluated for the subset of subjects with unrnptured target
intracranial anemysms at 12 months post-procedure compared to their baseline pre-procedure mRS as
displayed in Table 14. The large majority ofunrnptured anemysm subjects had an mRS of 0 (1 11 subjects
out of 135 unrnptured anemysm subjects) or mRS of 1 (22 out of 135 unrnptured anemysm subjects) at
12 months. Eleven (11) out of the 135 subjects' with available mRS scores at the 12 month follow-up
visit had increased mRS scores (8.1%) compared with their baseline mRS, signifying a worsening in
disability after device treatment. There were 6 subjects with lllllUptured IAs that did not have 12 month
mRS scores. If these subjects were assumed to have a worsening of their mRS scores compared to their
baseline scores in a worst-case analysis, then the rate of subjects with worsening mRS after device
treatment would be 12% (17/141).
Of the 9 mRS scores that increased by 1 point; 4 were due to minor ischemic strokes, 2 were due to a
visual field impai1ment, 1 was due to dizziness, 1 was due to ongoing muscle spasms, and 1 was due to
ait hralgia. One subject's score increased by 2 points associated with worsening baseline cerebrovascular
disease and one subject's score increased by 4 points due to her major p1ima1y safety endpoint stroke
event.
Table 14. Modified Rankin Score Change from Baseline to 12 Months in Unruptured Aneurysms
ili=135)
mRSScore
mRS Score at 12 Months
at Baseline
4
1
3
0
Total
n (%)a
n (%)a
n (%)a
n(O/o)a
LCL. UCL
LCL. UCL
LCL. UCL
LCL. UCL
99 (90.83)
0 (0.00)
1 (0.92)
9 (8.26)
0
109
3.84,
0.02,
83 .77, 95.51
15.10
0.00, 3.33
5.01
12 (46.15)
13 (50.00)
1 (3 .85)
0 (0.00)
1
26
0.00, 13.23
26.59, 66.63 29.93, 70.07
0.10, 19.64
111 (82.22)
22 (16.30)
1(0.74)
1(0.74)
135b
Total
74.71, 88.26 10.50, 23.63
0.02, 4.06
0.02, 4.06
a Percent ofthe row total.
b Six unmptured subjects did not have an mRS at 12 months.
Note: All 95% Cls presented in this table are unadjusted.

Eight of the 9 subjects with mptured tai·get intracranial anemysms at baseline had 12 month mRS scores
(see Table 15). One subject had missing mRS scores at 6 months and 12 months. This subject was
evaluated as mRS 1 at baseline, dischai·ge and 30-day follow-up; therefore, the mRS at follow-up was
caiTied fo1wai·d for this subject, using the worst-case approximation technique.
After treatment with the WEB, 7 out of these 9 subjects (77.78%) demonstrated an unchanged mRS score
at 12 months. Two subjects with baseline mptured anemysms had an mRS improvement of one (1) point
28

from mRS of 1 at baseline to mRS 0 at 12 months. More than half of the treated mptured anemysms were
located in the poste1ior cerebral circulation (5/9 (56%), basilar apex).
T able 15. M 0 d ifiIed R ankin Scale Scor e Ch an2e f rom BaseIi·ne to 12Month s in R upture d Aneurvs ms
mRS Score at
mRS Score at 12-Months
Baseline
Total
0
1
n/N (%)
n/N (%)
515 (100.00)
015 (0.00)
0
5
2/4
(50.00)
2/4
(50.00)
1
4
7/9 (77.78)
2/9 (22.22)
Total
9

7.1.3 All Adverse Events
7.1.3.l

Non-Serious Adverse Events

In the WEB-IT study, within the first 30 days (peri-procedural), 135 non-se1ious adverse events (AEs)

occuned in 68 subject (68/150, 45.3% of subjects). Of the 135 non-se1ious AEs, the most common peri
procedural non-serious AEs were headache (20 events in 20 subjects, 20/150, 13.3% of subjects), nausea
(10 events/9 subjects, 9/ 150, 6.0% of subjects), and vessel puncture site related events (13 events
including puncture site reaction, bmise, hematoma, hemonhage, and pain, 13/150, 8.7% of subjects). No
other non-se1ious peri-procedural adverse events occmTed in greater than 5% of the treated population.
Adverse dmg reactions within the first 30 days occmTed in 4.7% of subjects (7/150) and were attiibuted
to antiplatelet therapy in 3 cases (bmising, general malaise) and to procedure or post procedure
medications (anesthesia, pain medications, Ativan, anti-hype1t ensives) in the other 4 cases.
Between day 31 and day 365, 151 non-serious AEs occuned in 65 subjects (65/150, 43.3%). The most
common AE occmTing between day 31 and day 365 again was headache (24 events in 20 subjects,
20/150, 13.3% of subjects). No other non-se1ious AE occmTed in more than 5% of subjects. Adverse dmg
reactions during follow up occmTed in 7 subjects (7/ 150, 4.7%). These were related to antiplatelet agents
in 3 cases, pain and antianxiety medications in 2 cases, and other concunent medications in 2 cases. All
of the non-serious AEs obse1ved within 12 months post-procedure coded by the Medical Dictionaiy for
Regulato1y Activities (MedDRA, Version 18.0) ai·e presented in Table 16.
Table 16. Non-Serious Adverse Events in 1-Year
Preferred Term
System Organ Class
AE Rate3
n/N (%)(Unadjusted LCL, UCL)
Events
Non-serious Adverse Events within 30 Davs
68/150 (45.33) (37.20, 53.66)
All
All
135
Blood and Lymphatic
1/150 (0.67) (0.02, 3.66)
Anaemia
System Disorders
1
1/150 (0.67) (0.02, 3.66)
Angina Pecto1is
Cardiac Disorders
1
2/150 (1.33) (0.16, 4.73)
Anhythmia
2
1/150 (0.67) (0.02, 3.66)
Tinnitus
Ear and Labyiinth Disorders
1
1/150 (0.67) (0.02, 3.66)
Diplopia
Eye Disorders
1
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System Organ Class

Gastrointestinal Disorders

General Disorders and
Administration Site
Conditions

Infections and Infestations

Injllly, Poisoning and Procedural
Complications

Preferred Term

AE Rate 3
n/N (%)(Unadjusted LCL, UCL)
Events
Visual Impailment
4/ 150 (2.67) (0.73, 6.69)
4
Vitreous Detachment
1/ 150 (0.67) (0.02, 3.66)
1
3/ 150 (2.00) (0.41 , 5.73)
Abdominal Pain
3
1/ 150 (0.67) (0.02, 3.66)
Constipation
1
1/ 150 (0.67) (0.02, 3.66)
Gastroesophageal Reflux Disease
1
9/ 150 (6.00) (2.78, 11.08)
Nausea
10
Vomiting
2/ 150 (1.33) (0.16, 4 .73)
2
Adverse Drng Reaction
7/ 150 (4.67) (1.90, 9.38)
8
2/ 150 (1.33) (0.16, 4 .73)
Chest Discomfo1t
2
1/ 150 (0.67) (0.02, 3.66)
Chest Pain
1
1/
150
(0.67)
(0.02, 3.66)
Fatigue
1
1/ 150 (0.67) (0.02, 3.66)
Influenza Like Illness
1
1/ 150 (0.67) (0.02, 3.66)
Puncture Site Reaction
1
Vessel Puncture Site Brnise
2/ 150 (1.33) (0.16, 4 .73)
2
Vessel Puncture Site Hematoma
4/ 150 (2.67) (0.73, 6.69)
4
Vessel Puncture Site Hemonhage
1/ 150 (0.67) (0.02, 3.66)
1
Vessel Puncture Site Pain
5/ 150 (3.33) (1.09, 7.61)
5
1/ 150 (0.67) (0.02, 3.66)
La1yngitis
1
1/ 150 (0.67) (0.02, 3.66)
Respfrato1y Tract Infection
1
1/
150
(0.67)
(0.02, 3.66)
Urina1y Tract Infection
1
1/ 150 (0.67) (0.02, 3.66)
Arterial Injllly
1
1/ 150 (0.67) (0.02, 3.66)
Contusion
1
1/ 150 (0.67) (0.02, 3.66)
Traumatic Hematoma
1
Vascular Pseudoanelllysm
1/ 150 (0.67) (0.02, 3.66)
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System Organ Class

Investigations
Metabolism and Nutrition
Disorders
Musculoskeletal and Connective
Tissue Disorders

Preferred Term

Blood Pressure Increased
Electrolyte Imbalance
Althralgia
Back Pain
Muscular Weakness
Neck Pain
Pain in Extremity

Ne1vous System Disorders

Ataxia
Carotid Alte1y Dissection
Diuiness
Dizziness Postural
Headache
Hypoaesthesia
Ischaemic Stroke
Migraine
Nystagmus
Paraesthesia
Subarachnoid HemoIThage
Transient Ischemic Attack

Psychiatiic Disorders
Renal and Urinruy Disorders

Alcohol Abuse
Urinruy Incontinence
U1inruy Retention

Reproductive System and Breast
Disorders

Postmenopausal HemoIThage

AE Rate 3
n/N (%)(Unadjusted LCL, UCL)
Events
1
2/ 150 (1.33) (0.16, 4 .73)
2
2/ 150 (1.33) (0.1 6, 4 .73)
3
2/ 150 (1.33) (0.1 6, 4 .73)
2
3/ 150 (2.00) (0.41 , 5.73)
3
1/ 150 (0.67) (0.02, 3.66)
1
2/ 150 (1.33) (0.1 6, 4 .73)
2
4/ 150 (2.67) (0.73, 6.69)
4
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
20/ 150 (13.33) (8.34, 19.84)
20
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
2/ 150 (1.33) (0.1 6, 4 .73)
2
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
3/ 150 (2.00) (0.41 , 5.73)
3
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
2/ 150 (1.33) (0.1 6, 4 .73)
2
1/ 150 (0.67) (0.02, 3.66)
1
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System Organ Class

Preferred Term

Respirato1y, Thoracic and
Mediastinal Disorders

Cough
Dyspnoea

Skin and Subcutaneous Tissue
Disorders

Alopecia
De1matosis

Vascular Disorders

Alterial Spasm
Alte1i al Thrombosis
Femoral Alt e1y Dissection
Hype1t ension
Hypotension
Labile Blood Pressure
Thrombophlebitis
Vasospasm

AE Rate 3
n/N (%)(Unadjusted LCL, UCL)
Events
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
2/ 150 (1.33) (0.16, 4 .73)
2
1/ 150 (0.67) (0.02, 3.66)
1
2/ 150 (1.33) (0.16, 4 .73)
2
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
5/ 150 (3.33) (1.09, 7.61)
5

Non-se1ious Adverse Events within 31-365 Days
All

Blood and Lymphatic
Svstem Disorders
Cardiac Disorders

All

AIIaemia
AIIgina Pecto1is
AlThythmia
Cardiac Valve Disease

Ear and Labyiinth Disorders

Ear Pain
Vertigo

Eye Disorders
Gastrointestinal Disorders

Visual Impaiiment
Abdominal Pain

65/ 150 (43.33) (35.27, 51.66)
15 1
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
2
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
2
4/ 150 (2.67) (0.73, 6.69)
4
1/ 150 (0.67) (0.02, 3.66)

2

Constipation
DiaiThea

1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)

2
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System Organ Class

General Disorders and
Administr·ation Site
Conditions

Infections and Infestations

Preferred Term

AE Rate 3
n/N (%)(Unadjusted LCL, UCL)
Events
1/ 150 (0.67) (0.02, 3.66)
Gastric Ulcer
1
1/ 150 (0.67) (0.02, 3.66)
Nausea
1
1/ 150 (0.67) (0.02, 3.66)
Oesophageal Spasm
1
1/ 150 (0.67) (0.02, 3.66)
Pancreatitis
1
Adverse Dmg Reaction
7/ 150 (4.67) (1.90, 9.38)
7
1/ 150 (0.67) (0.02, 3.66)
Application Site Hemonhage
1
1/ 150 (0.67) (0.02, 3.66)
Fatigue
1
1/ 150 (0.67) (0.02, 3.66)
Oedema
1
1/ 150 (0.67) (0.02, 3.66)
Oedema Pe1ipheral
1
1/ 150 (0.67) (0.02, 3.66)
Pyrexia
1
Vessel Puncture Site Hematoma
4/ 150 (2.67) (0.73, 6.69)
4
Vessel Puncture Site Pain
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
Cellulitis
1
1/ 150 (0.67) (0.02, 3.66)
Laiyngitis
1
1/ 150 (0.67) (0.02, 3.66)
Oral Herpes
1
1/ 150 (0.67) (0.02, 3.66)
Otitis Media
1
1/ 150 (0.67) (0.02, 3.66)
Pneumonia
1
1/ 150 (0.67) (0.02, 3.66)
Respirato1y Tract Infection
1
1/ 150 (0.67) (0.02, 3.66)
Sinusitis
1
1/
150
(0.67)
(0.02, 3.66)
Staphylococcal Skin Infection
1
2/ 150 (1.33) (0.16, 4 .73)
Tooth Infection
2
3/ 150 (2.00) (0.41 , 5.73)
Urina1y Tract Infection
4
Viral Infection
2/ 150 (1.33) (0.16, 4 .73)
2
1/ 150 (0.67) (0.02, 3.66)
Animal Bite
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System Organ Class

Injllly, Poisoning and Procedmal
Complications

Preferred Term

Contusion
Head lnjllly
Laceration
Lower Limb Fracture

Investigations

Blood Creatinine Increased
Blood Pressure Decreased
Blood Pressure Increased

Metabolism and nutiition
disorders

Diabetes Mellitus
Electrolyte Imbalance
Hyperlipidemia
Hypocakaemia

Musculoskeletal and
Connective Tissue Disorders

Arthralgia
Altluitis
Back Pain
Muscle Spasms
Neck Pain
Palmar Fasciitis

Neoplasms Benign, Malignant
and Unspecified (Including
Cysts and Polyps)
Ne1vous System Disorders

Paranasal Sinus Neoplasm
Uterine Leiomyoma
Aphasia
Carpal Tunnel Syndrome
Cerebrovascular Disorder
Dementia

AE Rate 3
n/N (%)(Unadjusted LCL, UCL)
Events
1
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
2/ 150 (1.33) (0.16, 4 .73)
2
1/ 150 (0.67) (0.02, 3.66)
1
3/ 150 (2.00) (0.41 , 5.73)
3
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
3/ 150 (2.00) (0.41 , 5.73)
3
4/ 150 (2.67) (0.73, 6.69)
4
1/ 150 (0.67) (0.02, 3.66)
1
3/ 150 (2.00) (0.41 , 5.73)
3
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
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System Organ Class

Psychiatlic Disorders

Renal and Urinary Disorders

Reproductive Systeni and Breast
Disorders
Respfrato1y, Thoracic and
l\1ediastinal Disorders
Skin and Subcutaneous Tissue
Disorders
Surgical and l\1edical Procedures

Vascular Disorders

Preferred Term

AE Rate 3
n/N (%)(Unadjusted LCL, UCL)
Events
1/ 150 (0.67) (0.02, 3.66)
Diuiness
1
1/ 150 (0.67) (0.02, 3.66)
Gait Disturbance
1
20/ 150 (13.33) (8.34 , 19.84)
Headache
24
2/ 150 (1.33) (0.16, 4 .73)
Ischaemic Stroke
2
1/ 150 (0.67) (0.02, 3.66)
l\1enio1ylnlpanlllent
1
2/ 150 (1.33) (0.16, 4 .73)
l\1igraine
2
1/ 150 (0.67) (0.02, 3.66)
Restless Leg Syndronie
1
1/ 150 (0.67) (0.02, 3.66)
Sciatica
1
2/ 150 (1.33) (0.16, 4 .73)
Senso1y loss
2
2/ 150 (1.33) (0.16, 4 .73)
Transient Ischemic Attack
2
3/
150
(2.00)
(0.41 , 5.73)
Anxiety
3
4/ 150 (2.67) (0.73, 6.69)
Depression
4
2/ 150 (1.33) (0.16, 4 .73)
Insolllllia
2
1/ 150 (0.67) (0.02, 3.66)
Calculus Ureteric
1
1/ 150 (0.67) (0.02, 3.66)
Nephrolitlliasis
1
1/ 150 (0.67) (0.02, 3.66)
Benign Prostatic Hype1plasia
1
1/ 150 (0.67) (0.02, 3.66)
Dyspnoea
1
1/ 150 (0.67) (0.02, 3.66)
Rhinitis Allergic
1
1/ 150 (0.67) (0.02, 3.66)
De11llatitis
1
1/
150
(0.67)
(0.02, 3.66)
Anemysni Repafr
1
Eye Operation
1/ 150 (0.67) (0.02, 3.66)
1
Inn·a-cerebral Anemysni
1/ 150 (0.67) (0.02, 3.66)
Operation
1
1/ 150 (0.67) (0.02, 3.66)
Ao1tic Anemysni
1
Hype1tension
3/ 150 (2.00) (0.41 , 5.73)
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System Organ Class

Preferred Term

Hypotension
Phlebitis

AERate3
n/N (%) (Unadjusted LCL, UCL)
Events
5
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1

a Slllllllling across prefen-ed tenns or system organ classes will not result in the same sum overall because of
multiple events per subj ect even in the same prefen-ed term or organ class.

7.1.3.2

Serious Adverse Events

There were no deaths in the WEB-IT study through the p1ima1y endpoint time point of 1 year. Late deaths
(> I-year) occuned in 4 subjects (4/ 150, 2 .7%). The cause of death in these 4 subjects included
intracranial hemon hage (ICH) on day 753 related to a traumatic head injmy , SAH on day 625 resulting
from procedural mpture of the AComm IA after a second re-treatment procedure of the index anemysm
with a Pipeline Embolization Device, respirato1y failure on day 589, and bladder cancer on day 826.
A total of 62 se1ious adverse events (SAEs) occwTed in 33 subjects (33/ 150, 22%) through day 365.
Twenty-one (21) subjects (21/ 150, 14.0%) experienced 27 SAEs within the first 30 days (peri
procedural). These events p1imruily fell into the catego1y ofne1vous system disorders and included events
of seizure, headache, stroke, SAH, transient ischemic attack (TIA), aphasia, and syncope. In only 4 cases
were peri-procedural device-related SAEs identified (ischemic stroke, SAH, TIA, and a1t e1ial
thrombosis).
Between day 31 and 365, 21 subjects (21/ 150, 14.0%) experienced 35 SAEs. Ne1vous system disorders
accounted for 8 of the 35 SAEs and included intracranial hemonhage, ischemic stroke, headache, TIA,
seizure, and benign intracranial hype1t ension. No SAEs after day 30 were adjudicated to be device-related
by the CEC. All of the SAEs obse1ved in the WEB-IT study within 1 yeru· post-procedure ru·e presented in
Table 17 as coded by MedDRA.
Table 17. Serious Adverse Events within I-Year
System Organ Class
Preferred Term
SAERate3
n/N (%)(Unadjusted LCL, UCL)
Events
Se1ious Adverse Events within 30 Davs
2 11150 (14.00) (8.88, 20.60)
Any
All
Cru·diac Disorders

Angina Pectods
Coronruy Alte1y Disease

Gastrointestinal Disorders

Vomiting

General Disorders and Administration
Site Conditions
Investigations

Vessel Puncture Site
Hematoma
Blood Pressure Increased

Musculoskeletal and Connective Tissue
Disorders

Lumbru·Spinal Stenosis

27
11150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
3/ 150 (2 .00) (0.41 , 5.73)
3
11150 (0.67) (0.02, 3.66)
1
11150 (0.67) (0.02, 3.66)
1
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System Organ Class

Preferred Term

SAERatea
n/N (%) (Unadjusted LCL, UCL)
Events
Neoplasms Benign, Malignant and
11150 (0.67) (0.02, 3.66)
Ute1ine Leiomyoma
Unspecified (Including Cysts and Polyps'
1
Ne1vous System Disorders
1/ 150 (0.67) (0.02, 3.66)
Aphasia
1
1/ 150 (0.67) (0.02, 3.66)
Headache
1
6/ 150 (4 .00) (1.48, 8.50)
Ischaemic Stroke
6
11150 (0.67) (0.02, 3.66)
Seizure
1
2/ 150 (1. 33) (0.16, 4.73)
Subarachnoid Hemonhage
2
1/ 150 (0.67) (0.02, 3.66)
Syncope
1
2/ 150 (1. 33) (0.16, 4.73)
Transient Ischemic Attack
2
1/ 150 (0.67) (0.02, 3.66)
Psychiatric Disorders
Confusional State
1

Respirato1y , Thoracic and Mediastinal
Disorders
Vasculru· Disorders

Pulmonruy Embolism

11150 (0.67) (0.02, 3.66)

Alterial Thrombosis

11150 (0.67) (0.02, 3.66)

Hype1tension

1/ 150 (0.67) (0.02, 3.66)

1
1
1

Serious Adverse Events from 31 to
365 Days
All
Cru·diac Disorders

All

Cru·diac AITest

211150 (14.00) (8.88, 20.60)
35
11150 (0.67) (0.02, 3.66)
3
11150 (0.67) (0.02, 3.66)

Coronruy Alt e1y Disease

11150 (0.67) (0.02, 3.66)

Angina Pectoris

1
1

Endocrine Disorders
Gastrointestinal Disorders

Cushing's Syndrome
Crohn's Disease

11150 (0.67) (0.02, 3.66)
2
11150 (0.67) (0.02, 3.66)
1

Enteritis

11150 (0.67) (0.02, 3.66)
1

General Disorders and Administi·ation
Site Conditions

Gastrointestinal
Haemon hage
Impaired Gastiic
Emotving
Chest Pain

2/ 150 (1. 33) (0.16, 4.73)
2
11150 (0.67) (0.02, 3.66)
1

1/ 150 (0.67) (0.02, 3.66)
1
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System Organ Class

Preferred Term

SAERatea
n/N (%) (Unadjusted LCL, UCL)

Events

Hepatobilia1y Disorders
Infections and Infestations

Vessel Puncture Site
Hematoma
Cholelithiasis
Cytomegalovirns
Infection
Diverticulitis
Pneumonia

Injmy, Poisoning and Procedural
Complications
Neoplasms Benign, Malignant and
Unspecified (Including Cysts and Polyps'
Ne1vous System Disorders

Fracture
Meningioma
Benign Intracranial
Hype1tension
Haemonhage
Intracranial
Headache
Ischaeinic Stroke
Seizure

Respirato1y , Thoracic and Mediastinal
Disorders

Transient Ischaeinic
Attack
Hypoxia
Pulmonruy Embolism
Respirato1y Failure
Tracheal Stenosis

Vasculru· Disorders

Hype1tension
Vascular Occlusion

11150 (0.67) (0.02, 3.66)
1
11150 (0.67) (0.02, 3.66)
1
11150 (0.67) (0.02, 3.66)
1
11150 (0.67) (0.02, 3.66)
1
11150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
11150 (0.67) (0.02, 3.66)
1
11150 (0.67) (0.02, 3.66)
1
11150 (0.67) (0.02, 3.66)
1
11150 (0.67) (0.02, 3.66)
1
11150 (0.67) (0.02, 3.66)
1
2/ 150 (1.33) (0.16, 4.73)
3
1/ 150 (0.67) (0.02, 3.66)
1
1/ 150 (0.67) (0.02, 3.66)
1
11150 (0.67) (0.02, 3.66)
1
11150 (0.67) (0.02, 3.66)
1
11150 (0.67) (0.02, 3.66)
2
11150 (0.67) (0.02, 3.66)
1

a Summing across prefeITed tenns or system organ classes may not result in the same sum overall because ofmultiple
events per subject even in the same prefeITed term or organ class.

Panel Question: The Panel will be asked to discuss and make recommendations on whether the
rate of all neurological deaths or ischemic events observed within I-year post-procedure in the
WEB-IT study supports a reasonable assurance of safety. The Panel should also discuss and
make recommendations on whether there are additional categories of AEs that should be
included in the assessment of device safe '·
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7 .2 Effectiveness Results and Analyses
7 .2.1 P1ima1y Effectiveness Endpoint
As specified in the WEB-IT study protocol, the p1imaiy effectiveness endpoint was defined as the
propo1t ion of subjects with complete target intracranial aneUiysm occlusion using the WEB Occlusion
Scale (WOS) without retreatment, recUITent SAH, or significant parent ait e1y stenosis (> 50% stenosis) at
one yeai· after treatment as assessed by the Core Laborato1y ("Core Lab").
7.2.l.1

Approach to Missing Data

For the analysis of the p1imaiy effectiveness endpoint, subjects with missing outcomes were catego1ized as
missing at random or not missing at random. Subjects whose data are not missing at random, such as those
who exit the study due to a device-related piimaiy safety event were considered a failure. Subjects in
whom the placement of the device fails (no implant placed) or in whom adjunctive devices were
medically necessaiy were considered failures for the piimaiy effectiveness endpoint.. Subjects who were
absent at 12 months and can be assumed to be missing at random had their success or failure imputed for
the primaiy effectiveness endpoint.. For example, if a subject withdrew for reasons other than a device
related p1ima1y safety event or died due to an unrelated cause, that subject was not imputed as a failure for
the effectiveness endpoint, but was imputed by the methods discussed further below. An accounting of the
available and missing data is desciibed in Table 18 below. Subjects were detennined to be complete cases
with valid 12-month assessment in 136 of the 150 subjects.
Table 18. Primary Effectiveness End
Group

utation Patient Gron s
Number of
Sub"ects

CC subjects with valid 12-month assessment
Subjects without 12-month assessment assumed to be
missin at random
uted as a failure

7
7

a One subject was not included because the subject had imaging that demonstrated
full occlusion but did not allow assessment ofparent artery stenosis.

Seven subjects did not have adequate imaging to assess aneUiysm occlusion or pai·ent ait e1y stenosis.
These seven subjects without 12-month assessment were considered missing at random and had their
primaiy effectiveness endpoint outcome imputed based on outcomes of similai· subjects in the study. Of
note, 1 subject assumed to be missing at random at 12 months refused a 12-month imaging angiogram. A
computed tomography angiography (CTA) was conducted and per assessment of Core Lab, this CTA did
not allow for a complete assessment of parent aite1y stenosis. The subject had successful aneUiysm
occlusion per the Core Lab. As no subject with complete occlusion had pai·ent ait e1y stenosis > 50%, this
subject was imputed as a success for purposes of the p1imaiy effectiveness endpoint assessment. An
additional 7 subjects that were catego1ized as not missing at random were imputed as failures due to failed
device placement (2), use of adjunctive device at time ofprocedure (2), or index aneUiysm ret:reatment or
planned retreatment prior to 12 months (3).
Subjects with missing data who were assumed to be missing at random were grouped by aneUiysm
location and mpture status. For each imputation, the subject was assigned the occlusion status and pai·ent
vessel score (assessment of stenosis) of a subject with the same aneUiysm location and mpture status.
Imputation was pe1f01med 20 times each with a randomly chosen 5-digit seed used for generation of
random numbers. The results ofthe imputations, the sUlllfila1y into a single inference that includes within
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and between imputation variability, and the completed cases and per protocol results are provided in
Table 19. The p1imruy effectiveness success rate in the ITT population was 54.77% (lower bound of90%
CI of 47.97%) based on imputation for 14 missing subjects without 12 month effectiveness follow-up
data.
Table 19. Primary Effectiveness Endpoint lmputationa and Analysis (Assuming Poolability ofData)
Lower 90% Unadjusted
Source
Patient Successes
% (SE)
Confidence Limit
47.97c
54.77
(4.13)
All Imputations Combinedb
Completed Cases
77/143 (53.85)
46.63
77/143 (53.85)
Per Protocol
46.63
a Includes one subject who had total occlusion and a missing parent vessel stenosis score. No subject with total
occlusion failed on parent vessel stenosis, so subject is imputed to be a success.
b Twenty imputations are combined into a single inference by the method of Rubin (1987) that
includes within and between imputation variation.
c When stated as a percent, this value coITesponds to the one-sided 95% lower confidence limit that
must be larger than 35% to reject the null primruy effectiveness endpoint hypothesis. Please note
that the lower 90% confidence limit presented is not adjusted for multiplicity; therefore, it may be
difficult to draw any sta.tistical conclusions.

7.2.l.2

Per Protocol A nalyses

In the Completed Cases (CC)/Per Protocol (PP) population, the p1imruy effectiveness endpoint rate using

the WOS was similar at 53.85% (77/143, lower bound of 90% CI of 46.63%). The components of the
prima1y effectiveness endpoint in the CC/PP population is presented in Table 20. The study met the
applicant proposed p1imruy effectiveness PG success criterion of> 35%. The PG used for the primruy
effectiveness endpoint success crite1ia was based on a published systematic analysis of the available
experience related to the treatment of wide-neck bifurcation intra.cranial anemysms (Fiorella et al. 2017).
Using defined inclusion c1iteria and a Prefen ed Repo1t ing Items for Systemic Review and Meta-Analysis
Protocols (PrISMA-P) approach, 43 references repo1ting the treatment of2794 anemysms were included
in the effectiveness PG analysis. Success criteria were defined as total anemysm occlusion (Raymond
Roy I) or adequate occlusion (Raymond-Roy I or II) at 12 months. The Core Lab adjusted rate of
complete occlusion was 46.3% (standard e1rnr (SE) of3.6%) for all therapies, 39.8% (SE of 3.6%) for
endovasculru· therapies, and 52.5% (SE of9.6%) for surgical clipping alone. When only Level I studies
were included, the Core Lab adjusted rate of complete occlusion was much lower at 34.9% (SE of 5.7%)
for all therapies, 28.7% (SE of 7.7%) for endovasculru· therapies, and 43.5% (SE of 3.4%) for surgical
clipping alone. Additionally, the meta-analysis rates did not include subjects with pru·ent rute1y stenosis,
recmTent SAR, or re-treatment as failures as was required for the WEB-IT study, and allowed for 6
month outcomes to be cruTied fo1ward to 12 months for purposes of analysis.
. t Componen tAnl
.
Table 20 Pnmar
y Etliec tiveness En d1pom
a ys1.s.m the c omp1eted Ca ses
Component
Number of Subjects
n/N (%)
Prima1y Effectiveness Endpoint Success
77/ 143 (53.85)
136/143 (95.10)
With imaging without imputation in CC
Imputed as failure for CC
7/ 143 (4.90)
Anemysm Occlusion
Complete
77b/ 143 (53.85)
Residual Neck
44/143 (30.77)
Residual Anemysm
15/ 143 (15.38)
Imputed as Failure for P1imruy Effectiveness
7/ 143 (4.90)
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Component

Number of Subjects
n/N (% )

Parent Vessel Stenosis
None

s 50%

> 50%

Imputed as Failure for Plimaiy Effectiveness
Adjunctive Device (Imputed as Failure)
Failure to Implant (Imputed as Failure)
Ret:reatment of Index Aneurvsma (Imputed as Failure)
Recunent Subai·achnoid Hemonhage

128C/ 143 (89.51)
7d/ 143 (4.90)
11143 (0.70)
7/ 143 (4.90)
2/ 143 (1.40)
2/ 143 0.40)
3/ 143 (2.10)
0/143 (0.00)

a There were 8 subjects who had retreatment but 5 of those were failures on the 12-month angiogram, so these
subjects were counted under their angiogram events. For the 3 subjects in this row, 1 had a 12-month result
that was a complete occlusion and 2 did not have a 12- month outcome recorded.
b There were 81 subjects with complete occlusion at 12 months but 4 must be deleted because of retreatment,
adjunct stent use during the procedure, or missing 12-month parent vessel score.
c There were 130 subjects with no parent vessel incursion but 2 of them had adjunct stent use during the
procedure.
d There were 8 subjects with parent vessel stenosis of less than or equal to 50% but one was a subject scheduled
at 12 months for retreatment.

Subgroup analyses of the p1imaiy effectiveness endpoint were conducted using the CC/PP population (see
Table 21). No covaii ate resulted in a logistic regression p-value less than 0.05 and only 2 (WEB size and
clinician expe1ience) were less than the screening limit ofp-value of 0.20.
Table 21. Subgroup Sensitivity Analyses of the Primary Effectiveness Endpoint in the Completed
C ases Po JU1ation
Cova1iate
Unadjusted P-valuea
Age(< 65, 2:: 65 years old)
0.8918
Weight
0.7531
Hei2:ht
0.5537
Gender (Male)
0.6801
Race (White or Other)
0.9147
Aneurvsm Location (Posterior vs. Ante1ior)
0.3447
Aneurvsm Rupture Status
0.8218
mRS Score
0.9741
Geographical Location
0.9034
Pseudo-Site (S 10 subiects, > 10 subiects)
0.8972
Sac Width (< 8 mm, 2:: 8 mm)
0.8382
WEB Size (Width in mm < 9, 2:: 9)
0.1710
Index Anemysm - Maximum Neck Width
0.6819
(mm)
NIHSS Score
0.9857
Clinician Experience
1-3 versus Others
0.6966
4-6 versus Others
0.0617
> 6 versus Others
0.1642
a Since no covariate had a p-value less than 0.05, there is no need to get a final model from this analysis.
The covariates do not impact the primary effectiveness endpoint results in a statistically significant way.
The p-values presented are nominal and unadjusted.
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7 .2.2 Secondary and Additional Effectiveness Endpoint Analyses
7.2.2.l

Target Intracranial Aneurysm Recurrence

The secondary effectiveness endpoint in the WEB-IT study protocol was the proport ion of subjects with
angiographic anel.llysmal recl.llTence defined as anel.llysm growth or recanalization at 12 months after
treatment assessed by the Core Lab. The analysis of this secondary effectiveness endpoint is presented for
the CC population in Table 22 below. A total of 18 subjects (18/143, 12.6%) had recl.llTence defined as
anel.llysm recanalization or regrowth. Recanalization of the original anel.llysm without growth or
expansion occl.llTed in 17 subjects and regrowth (or new growth or expansion of the anel.llysm after
treatment) occun ed in 1 subject. Of the 18 subjects with recanalization or regrowth, 10 had complete
anel.llysm occlusion at 6 months, 6 had less than complete occlusion, and 2 had no occlusion assessment
at 6 months.
Table 22. Secondary Effectiveness Endpoint - Percentage of Subjects with Regrowth or
Recanalization 12 Months Post-Index Procedure
Population
Recurrence Rate
Unad.iusted 95% Confidence Limits
n/N(%)
(LCL, UCL)
18/143 (12.59)
(7.63, 19.16)
Comnleted Cases

* There were 17 subjects with recanalization and 1 subject with regrowth. None of these 18 subjects achieved a
primary effectiveness endpoint success at 12 months.

Occlusion category (complete occlusion, residual neck, residual anel.llysm) at 6 and 12 months is
presented in Table 23 in the CC population in all subjects with valid imaging assessments (141 subjects at
6 months and 140 subjects at 12 months). At 6 months follow-up, 62% of subjects (87/141) had complete
occlusion, 25% had a residual neck (35/141), and 13% had a residual anel.llysm (19/141). At 12 months,
the anel.llysm occlusion category was similar with 58% of subjects (81/140) exhibiting complete
occlusion based on the WOS Grades A and B, 31 % with a residual neck (44/140), and 11% with a
residual anel.llysm (15/ 140). Based on the data presented in Table 23 , it appears 6 subjects with complete
IA occlusion at 6 months resulted in recanalization of their IA at 12 months with a residual neck.
T able 23. Aneurysm 0 ccI usion

Visit

6Months
12Months

Complete Occlusion
n/N (%) (Unad.iusted
LCL. UCL)
873 /141 (61.70)
(53 .15, 69.76)
8!3/140 (57.86)
(49.23, 66.15)

c atee:orv by F 0 UOW-UIp V isit

Residual Neck
n/N (%) (Unad.iusted
LCL. UCL)
35/141 (24.82)
(1 7.94, 32.79)
44/140 (31.43)
(23.85, 39.81)

Residual Aneurysm
n/N (%) (Unad.iusted

LCL. UCL)
19/141 (13.48)
(8.3 1, 20.24)
15/140 (10.71)
(6.12, 17.06)

a Includes 3 subjects with occlusion at six months and 12 months who had additional treatments or adjunct
devices besides balloons during the procedure or afte1wards that disqualify them from being counted as a
success.

7.2.2.2

Parent Artery Stenosis

The development of a parent artery stenosis > 50% was not observed in any study subject with complete
occlusion. A single subject with a residual anel.llysm had a documented parent art ery stenosis > 50% on
the 12-month angiogram; however, this was post retreatment with a stent at 6 months. These data appear·
to confirm that the WEB device and its placement do not contribute to the development of a new stenosis
in the par·ent artery of the anel.llysms being treated.

42

7.2.2.3

Technical Success for Implantation and JttEB Size Selection

Table 24 presents the technical success rates with technical success in the WEB-IT study defined in two
ways: a) successful implantation of a WEB device in the index intracranial aneUiysm during the index
procedure, and b) successful implantation without the need for adjunctive implantable devices. Technical
success (a) was 98.7% (148/ 150). Two subjects were unable to be implanted due to vessel to1tuosity
precluding ability to maintain catheter position during delive1y of WEB and unavailability of a smaller
device size after initial attempt with a larger device size. The first subject (failure to maintain catheter
position), unde1went subsequent aneUiysm clipping piior to 30 day follow up. The other subject had no
reported inte1vention through 30 days. Technical success (b) was 97.3% (146/ 150) and included the use
of adjunctive implantable devices (stents) in 2 subjects as failures. Both subjects received stents to open a
thrombosed branch vessel near the WEB Implant. Adjunctive balloons, allowed under the study protocol,
were also used in 5 cases to assist in positioning of the WEB device. There were no cases where
adjunctive coiling or flow dive1ter placement was perfo1med.
T a ble 24. P roced ural s uccess of WEB I mp antation
Event
Rate
n/N (%) (Unadiusted LCL. UCL)

Technical Successa
Technical Successb
Adjunctive Devices Usedc
Balloon (Acceptable under Protocol)
Coils (Unacceptable under Protocol)
Stent (Unacceptable under Protocol)
Flow Dive1ter (Unacceotable under Protocol)

148/ 150 (98.67) (95.27, 99.84)
146/ 150 (97.33) (93.31 , 99.27)
7/ 148 (4.73) (1.92, 9.50)
5/ 148 (3.38) (1. 11, 7.71)
0/ 148 (0.00) (0.00, 2.46)
21148 (1.35) (0.16, 4.80)
0/ 148 (0.00) (0 .00, 2.46)
a Successful implantation of the WEB device during the index procedure.
b Successful implantation of the WEB device with implantable adjunctive device use during the index procedure as
failures.
c Statistics computed for only cases where the WEB device was implanted during the index procedure (148 case)
Note: All 95% Cls presented in this table are unadjusted.

For the 150 subjects in whom device placement was attempted in the ITT population, a total of 2 11
device attempts resulted in 148 device placements (Table 25 and Table 26). A total of 63 inserted devices
were not implanted. Almost 90% of the devices that were not implanted (56/63 devices) were related to
the decision by the investigator that an alternative size was prefeITed. The initial WEB device size was
chosen based on pre-inse1t ion DSA measurements of the neck width, dome width, and dome height as
well as the general shape of the aneUiysm. After deployment but prior to detachment, repeated DSA 1uns
were reviewed for device fit within the aneUiysm. If the investigator dete1mined that an alternative size
device may result in a better outcome for the subject, the WEB was retracted back into the delive1y
catheter and an alternate device was advanced and deployed, similar to neurovascular coils. In all but one
instance, a coITectly sized device was ultimately successfully implanted. In this one case, lack of
availability of the proper size precluded a successful implantation (technical failure). Exchange of devices
for an alternate size did not result in any clinical sequelae.
In 7 cases, WEB devices were removed for a reason other than sizing. In all 7 cases, the devices were able
to be removed without any adverse events. In 6 of these 7 cases, another WEB device was successfully
implanted in the target anemysm. In one case, subject anatomy (vessel to1tuosity) precluded a successful

implantation (technical failure).
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T a ble 25 WEBDevice Disposition
Disposition
Number ofDevices
x/N ( % )

Inse1ted
Not Implanted Reason
Improper Size
Other
Imnlanted

211 (100.00)
63/211 (29.86)
56/63 (88.88)
7/63 (11. 11)
148/211 (70.14)

Table 26. Number of Attempts to I mp ant a WEBDevice
Number of Attempts
n/N(%)
100/150 (66.67)
1
40/ 150 (26.67)
2
9/150 (6.00)
3
1/150 (0.67)
4
Panel Question: The Panel will be asked to consider the totality of the effectiveness data
presented regarding whether the r esults support the reasonable assurance of effectiveness of the
WEB device in the treatment of wide-neck bifurcation intracranial aneurysm studied in the
WEB-IT study. The Panel should discuss any additional considerations in the effectiveness
results compared to the perfor mance goal of 35% for the primary effectiveness endpoint
considerin alternative available treatment modalities for the ro osed atient o ulation.

8

Summary

The WEB-IT study was a prospective, multi-center single-rum inte1ventional study perfo1med to study the
safety and effectiveness of the WEB device in the treatment of wide-neck bifurcation intracranial
anemysms. A total of 179 subjects (Emollment population) were screened and 150 subjects (ITT
population) had attempted treatment with the WEB device. Of the 150 subjects with attempted placement
of the device, 148 had the WEB device implanted (Per Protocol population). Technical success, defined
as successful implant of the WEB device was achieved in 98.7% (148/150) of subjects allowing for
suppo1t ive use of adjunctive devices (2 subjects requiring stenting). Technical success with no adjunctive
device use, aside from balloon catheters, was achieved in 97.3% of subjects (146/150 subjects).
The primaiy effectiveness success rate in the ITT analysis population, defined as complete anemysm
occlusion at 12-month follow up without retreatment, recunent subai·achnoid hemonhage or the
development of a parent a1te1y stenosis > 50% was 54.77% (lower bound (LB) of 90% CI of 47.97%). In
the analysis pe1formed by the applicant, pooled data was used given there was no heterogeneity identified
across pseudo-sites and geographic areas, and missing data for 7 subjects without evaluable 12-month
angiograms were imputed by multiple imputation. This analysis result was suppo1ted by a tipping point
analysis ve1ifying that success was achieved even under the worst-case scena1io of all missing
obse1vations considered to be failures.
The pre-specified prima1y safety endpoint was defined as the rate of death of any non-accidental cause or
any major stroke (defined as an ischemic or hemonhagic stroke resulting in an increase of 4 points or
more on the National Institutes of Health Stroke Scale as of day 7 post onset) within the first 30 days after
treatment or major ipsilateral stroke or death due to neurologic cause from day 31 to 365 after treatment.
In the p1imruy safety endpoint ITT analysis, missing data for 3 subjects without known primaiy endpoint
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status at 1-year were imputed by multiple imputation. One subject (1/150, 0.67%) sustained a primary
safety endpoint event (upper bound of 90% CI of 6.04%). A tipping point analysis conducted for
sensitivity verified that success was achieved even under the worst-case scenario of all missing
observations considered to be failures. Multivariable modeling was not done because the single endpoint
event would not support the logistic regression modeling.
The secondary effectiveness endpoint of angiographic aneurysmal recurrence (defined as aneurysm
recanalization or regrowth) occurred in approximately one-eighth of the studied subjects (18/143, 12.6%)
at 12 months. Complete occlusion or neck remnant was achieved in over 83% (125/150) of subjects at 12
months. Durability of the aneurysm treatment assessed at 12 months as same, improved, or worse than
prior assessment was determined by Core Lab to be either the same or improved in over 88% (121/137) of
subjects. However, some subjects demonstrated a decrease in aneurysm occlusion between their 6-month
and 12-month angiographic assessment. Retreatment was planned or performed in approximately 5%
(7/148) of study subjects through 12-month follow up.
Summary to Panel: FDA is seeking discussion and recommendations on the premarket approval
(PMA) P170032 application from Sequent Medical, Inc. (wholly owned subsidiary of
MicroVention, Inc.) for the Woven EndoBridge (WEB) Aneurysm Embolization System for the
treatment of wide-neck bifurcation intracranial aneurysms, both ruptured and unruptured,
located in the anterior (middle cerebral artery (MCA) bifurcation, internal carotid artery (ICA)
terminus, anterior communicating artery (Acomm) complex) and posterior (basilar apex)
circulations. As discussed above, a brief review of the treatment of wide-neck bifurcation IAs, a
description of the device, a review of pre-clinical studies, and the presentation of clinical data
from the pivotal study titled “The WEB Intrasaccular Therapy Study (WEB-IT)” used to
support the PMA P170032 has been provided and we look forward to the discussion at the
September 27, 2018 Advisory Committee meeting.

45

9

References

Berge, J., A. Biondi, P. Machi, H. Brunel, L. Pierot, J. Gabrillargues, K. Kadziolka, X. Barreau, V.
Dousset, and A. Bonafe. 2012. “Flow-Diverter Silk Stent for the Treatment of Intracranial
Aneurysms: 1-Year Follow-Up in a Multicenter Study.” American Journal of Neuroradiology 33
(6):1150–55. https://doi.org/10.3174/ajnr.A2907.
Byrne, James V., and István Szikora. 2012. “Flow Diverters in the Management of Intracranial
Aneurysms: A Review.” EJMINT Orig Artic 1225000057:1–22.
Chason, Jacob L., and William M. Hindman. 1958. “Berry Aneurysms of the Circle of Willis Results of a
Planned Autopsy Study.” Neurology 8 (1):41–41. https://doi.org/10.1212/WNL.8.1.41.
D’Urso, Pietro I., Giuseppe Lanzino, Harry J. Cloft, and David F. Kallmes. 2011. “Flow Diversion for
Intracranial Aneurysms A Review.” Stroke 42 (8):2363–68.
https://doi.org/10.1161/STROKEAHA.111.620328.
Fiorella, David, Adam Arthur, James Byrne, Laurent Pierot, Andy Molyneux, Gary Duckwiler, Thomas
McCarthy, and Charles Strother. 2015. “Interobserver Variability in the Assessment of Aneurysm
Occlusion with the WEB Aneurysm Embolization System.” Journal of NeuroInterventional
Surgery 7 (8):591–95. https://doi.org/10.1136/neurintsurg-2014-011251.
Fiorella, David, Adam S. Arthur, Richard Chiacchierini, Evelyne Emery, Andy Molyneux, and Laurent
Pierot. 2017. “How Safe and Effective Are Existing Treatments for Wide-Necked Bifurcation
Aneurysms? Literature-Based Objective Performance Criteria for Safety and Effectiveness.”
Journal of NeuroInterventional Surgery, August, neurintsurg-2017-013223.
https://doi.org/10.1136/neurintsurg-2017-013223.
Housepian, EDGAR M. M. D., and J. LAWRENCE M. D. Pool. 1958. “A Systematic Analysis of
Intracranial Aneurysms from the Autopsy File of the Presbyterian Hospital 1914 to 1956.”
Journal of Neuropathology 17 (3):409–23.
Jellinger, K. 1976. “Pathology of Intracerebral Hemorrhage.” Zentralblatt Fur Neurochirurgie 38 (1):29–
42.
Johnston, S. Claiborne, R. Adams Dudley, Daryl R. Gress, and Linda Ono. 1999. “Surgical and
Endovascular Treatment of Unruptured Cerebral Aneurysms at University Hospitals.” Neurology
52 (9):1799–1799. https://doi.org/10.1212/WNL.52.9.1799.
Klisch, Joachim, Vojtech Sychra, Christoph Strasilla, Thomas Liebig, and David Fiorella. 2011. “The
Woven EndoBridge Cerebral Aneurysm Embolization Device (WEB II): Initial Clinical
Experience.” Neuroradiology 53 (8):599–607. https://doi.org/10.1007/s00234-011-0891-x.
Kwon, S. C., Y. H. Ding, D. Dai, R. Kadirvel, D. A. Lewis, and D. F. Kallmes. 2011. “Preliminary
Results of the Luna Aneurysm Embolization System in a Rabbit Model: A New Intrasaccular
Aneurysm Occlusion Device.” American Journal of Neuroradiology 32 (3):602–6.
https://doi.org/10.3174/ajnr.A2314.
Lubicz, B., J. Klisch, J.-Y. Gauvrit, I. Szikora, M. Leonardi, T. Liebig, N. P. Nuzzi, et al. 2014. “WEB
DL Endovascular Treatment of Wide-Neck Bifurcation Aneurysms: Short- and Midterm Results
in a European Study.” American Journal of Neuroradiology 35 (3):432–38.
https://doi.org/10.3174/ajnr.A3869.
Nawka, Marie Teresa, Jan Sedlacik, Andreas Frölich, Maxim Bester, Jens Fiehler, and Jan-Hendrik Buhk.
2018. “Multiparametric MRI of Intracranial Aneurysms Treated with the Woven EndoBridge
(WEB): A Case of Faraday’s Cage?” Journal of NeuroInterventional Surgery, February,
neurintsurg-2017-013625. https://doi.org/10.1136/neurintsurg-2017-013625.
Papagiannaki, C., L. Spelle, A.-C. Januel, A. Benaissa, J.-Y. Gauvrit, V. Costalat, H. Desal, et al. 2014.
“WEB Intrasaccular Flow Disruptor-Prospective, Multicenter Experience in 83 Patients with 85
Aneurysms.” AJNR. American Journal of Neuroradiology 35 (11):2106–11.
https://doi.org/10.3174/ajnr.A4028.
Pierot, L., Vincent Costalat, Jacques Moret, Istvan Szikora, Joachim Klisch, Denis Herbreteau, Markus
Holtmannspötter, et al. 2016. “Safety and Efficacy of Aneurysm Treatment with WEB: Results of
46

the WEBCAST Study.” Journal of Neurosurgery 124 (5):1250–56.
https://doi.org/10.3171/2015.2.JNS142634.
Rouchaud, A., W. Brinjikji, Y.-H. Ding, D. Dai, Y. Q. Zhu, H. J. Cloft, D. F. Kallmes, and R. Kadirvel.
2016. “Evaluation of the Angiographic Grading Scale in Aneurysms Treated with the WEB
Device in 80 Rabbits: Correlation with Histologic Evaluation.” American Journal of
Neuroradiology 37 (2):324–29. https://doi.org/10.3174/ajnr.A4527.
Roy, Daniel, Geneviève Milot, and Jean Raymond. 2001. “Endovascular Treatment of Unruptured
Aneurysms.” Stroke 32 (9):1998–2004. https://doi.org/10.1161/hs0901.095600.
Starke, Robert M., Nohra Chalouhi, Muhammad S. Ali, David L. Penn, Stavropoula I. Tjoumakaris,
Pascal M. Jabbour, L. Fernando Gonzalez, Robert H. Rosenwasser, and Aaron S. Dumont. 2012.
“Endovascular Treatment of Very Small Ruptured Intracranial Aneurysms: Complications,
Occlusion Rates and Prediction of Outcome.” Journal of NeuroInterventional Surgery,
November, neurintsurg-2012-010537. https://doi.org/10.1136/neurintsurg-2012-010537.
Wakhloo, A. K., P. Lylyk, J. de Vries, C. Taschner, J. Lundquist, A. Biondi, M. Hartmann, et al. 2015.
“Surpass Flow Diverter in the Treatment of Intracranial Aneurysms: A Prospective Multicenter
Study.” American Journal of Neuroradiology 36 (1):98–107. https://doi.org/10.3174/ajnr.A4078.

47

