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I f its product stays on track, Medtronic 
PLC is positioned to make history in 
2017 with the first artificial pancreas 

(AP) device to obtain US FDA approval. 
But while the company will likely have a 
monopoly of the market for at least a year 
or more, numerous competitors are set to 
follow. These new devices will drastically 
change and improve the way type 1 dia-
betes (T1D) is treated and launch a new 
level of competition in a market Medtron-
ic has dominated for years.

It is no surprise that Medtronic is set to be 
the first company to launch an AP, a closed-

loop system that links an insulin pump to a 
continuous glucose monitor (CGM) that can 
automatically determine when and how 
much insulin a user might need. Medtronic 
pioneered the insulin pump market with 
its MiniMed series, introduced in 1999, and 
one of the primary goals has always been 
to create a device that functioned with as 
much autonomy as safely possible. Those 
who have followed the company have 
seen improvements in technology over the 
years, as well as in market share.

Medtronic is the undisputed leader in 
insulin pumps with about 70% of the US 

market, followed by Johnson & John-
son’s Animas Corp. with about 15% and 
Insulet Corp. with 10%. (see Figure 1, p18)

Medtronic also manufactures the Enlite 
CGM sensor, a key piece of technology 
that has helped push the march toward 
an AP forward; it is notable that Medtron-
ic is the only company that produces both 
a pump and CGM, the two key compo-
nents of an AP. However, competition in 
the CGM arena is much more intense than 
in the pump market. One former start-up 
that is now a major player in the CGM field 
is Dexcom Inc., with its G5 sensor, and the 
company has working relationships that 
integrate the technology with pumps 
produced by Medtronic’s competitors.

As to which has the bigger share of the 
CGM market, that is sometimes a mat-
ter of opinion, with neither Dexcom nor 
Medtronic providing specific figures. How-
ever, Dexcom points to data from diabetes 
market research firm dQ&A, which has list-
ed Dexcom with as high as 70% of the US 
market, whereas the T1D Exchange, which 
maintains the T1D Exchange Clinic Regis-
try, has shown Dexcom’s device is used by 
more than 60% of patients in the registry. 
However, the figures from dQ&A and the 
T1D Exchange do not represent the entire 
CGM market, and many people within the 
industry believe the companies are very 
close in market share.

Regardless of which has the largest 
market numbers for CGMs, Medtronic 
is clearly leading the race toward an AP 

Continued on page 18
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FDA Approves Edwards’ Rapid-Deployment Minimally 
Invasive Surgical Valve
Reed MilleR  reed.miller@informa.com

E dwards Lifesciences Corp.’s Intuity Elite rapid-deploy-
ment aortic valve replacement is now commercially avail-
able in the US. FDA approved the device based on clinical 

data showing it may reduce cross-clamp time and cardiopulmo-
nary bypass time compared totraditional aortic valve replace-
ment surgery.

The agency approved the Intuity Elite bioprosthesis on Au-
gust 12 for a broad indication: The replacement of diseased, 
damaged, or malfunctioning native or prosthetic aortic valves. 
Edwards announced US commercial availability Aug. 15. 

The system is built on Edwards’ established Perimount surgical 
tissue valve platform. But it incorporates technology used in the 
company’s successful Sapien transcatheter aortic valve system. 
It is designed to reduce the invasiveness and time required for 
complex aortic valve replacement surgery.

Edwards’ development of Intuity Elite shows that the com-
pany still sees at least a short-term future for surgical valve 
replacement even as it is working to expand the indication for 
transcatheter valves to include a greater number of patients 
who historically would undergo traditional surgery. Edwards’ 
Sapien 3 transcatheter aortic valve is currently FDA-approved to 
treat inoperable or high-risk surgical patients, but the company 
hopes to earn supplemental approval to expand the indication 
to moderate risk patients and may eventually push that even 
further to include low-risk patients. 

Intuity Elite is not the first surgical valve system specifically 
designed as a less-invasive alternative to conventional surgery. 
Earlier this year, LivaNova PLC gained FDA approval for its Per-
ceval “sutureless” surgical heart valve replacement system. 

FDA approved Intuity Elite based on results from the 839-pa-
tient, single-arm TRANSFORM trial. One year outcomes from 
TRANSFORM were presented by Walter Chitwood of East Caroli-
na University on May 16 at the American Association for Thorac-
ic Surgery’s annual meeting in Baltimore. The data demonstrat-
ed that the Intuity Elite system is safe, effective, and consistently 
produces clinically acceptable rates of paravalvular leak and 
device-related new permanent pacemaker implants. The data 
also showed “exceptional survival” rates at one year, with signifi-
cant improvement in heart failure functional class and in most 
patients, according to Chitwood. 

The average cross-clamp time during the procedures per-
formed in the TRANSFORM study was 63.1 minutes when Intu-
ity Elite was implanted with a mini-upper-sternotomy and 49.3 
minutes with a full-sternotomy. This compares favorably to the 
averages of 82.9 and 76.3 minutes for traditional valve surgery 
with the mini-sternotomy and full-sternotomy, respectively, as 
recorded in the Society of Thoracic Surgeons’ database. Like-

wise, total cardiopulmonary bypass time was shorter with the 
Intuity Elite than the historic average for conventional surgery 
in the STS database. The average bypass time was 84.6 minutes 
with a mini-sternotomy technique and 69.2 minutes with a 
full-sternotomy technique. The average bypass times for aortic 
valve replacement surgeries in the STS database are 111.4 min-
utes with the mini-sternotomy technique and 104.2 minutes 
with the full-sternotomy technique.

Intuity Elite has been available in Europe since 2014. In April, 
Edwards applied for a US 2017 Medicare new-technology add-on 
payment for Intuity Elite, but CMS turned down the application 
because the FDA had not approved the device in time. Edwards 
can now reapply for the add-on reimbursement for 2018.   

Published online 08/15/16

Intuity Elite rapid-deployment aortic valve
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data from the transForm  
trial of intuity elite showed  
“exceptional survival rates”  

at one year - Walter Chitwood,  
east Carolina University. 
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China’s Medtech Regulatory Reforms Yet To Enter 
Steady Path
Vibha ShaRMa  vibha.sharma@informa.com

M ore than two years after China 
FDA introduced sweeping 
regulatory reforms governing 

medical devices – affecting clinical trials, 
product approvals, post-market surveil-
lance and other areas – companies are 
concerned that the implementation of 
the new requirements has yet to enter a 
steady, predictable path. 

It is no wonder then that most of the 19 
company CEOs who participated in a sur-
vey conducted by consultancy firm McK-
insey & Co. earlier this year concluded that 
regulation tops the list of critical issues fac-
ing medtech senior managers in China.

Based on the findings of the survey, 
McKinsey – along with law firm Ropes & 
Gray – organized a roundtable in April 
to discuss the issues at hand, which was 
attended by regulatory affairs personnel 
of 16 companies, including major players 
such as Medtronic, J&J, Abbott Vascular, 
Siemens, Baxter, Becton Dickinson, Bos-
ton Scientific, Stryker and others. 

A report on the roundtable, released on 
Aug.3, makes it clear that interpreting and 
following the CFDA’s “highly complex” 
clinical trial authorization and clinical 
trial exemption policies have presented 
the most challenges. The roundtable del-
egates also discussed: the costs and ben-
efits of navigating submissions through 
the CFDA’s fast-track application process; 
the differences between China’s GMP re-
quirements and ISO standards; and the 
“unpredictability” of post-market enforce-
ment. The roundtable report was jointly 
authored by McKinsey and Ropes & Gray.

In fact, such is the level of anxiety within 
the industry due to the number of reforms 
initiated by CFDA of late that the report 
begins by stating that “regulatory changes 
will invariably be among the first things 
mentioned” when senior managers of 
medtech companies in China are asked 
about what keeps them awake at night.

The CFDA began introducing the regu-
latory changes through its “Regulations 

on the Supervision and Administration of 
Medical Devices,” better known to the in-
dustry as the State Council Order No. 650, 
which came into effect in June 2014. 

Most of the changes – including ex-
empting the need for local trials for devic-
es that can be shown to be as safe and ef-
fective as a predicate device; fast-tracking 
the approval of innovative devices; and 
allowing automatic renewal of licenses 
if there are no changes to the approved 
product – are aimed at reducing regulato-
ry burden on companies. However, their 
practical interpretation and implementa-
tion means that these changes have not 
reaped full benefit and, in some cases, 
have caused much anxiety for companies, 
the report indicates.

The report highlights some of the regu-
latory challenges being faced by compa-
nies, such as:

�1 CLINICAL TRIALS: In August 2014, 
the CFDA released a catalogue of class 
III medical devices subject to clinical trial 
authorizations (CTAs). While the statuto-

ry timeline for obtaining a CTA is 60 to a 
hundred working days, real-world expe-
rience suggests that it’s a much lengthier 
process. McKinsey’s survey showed that 
the average processing time for clini-
cal trial applications (including queuing 
time) ranges from one- to two-and-a-
half years, depending on the complexity 
of the clinical trial, with a median time of 
21 months.

Delays can add up because before sub-
mitting a CTA application, the sponsor 
must obtain the approval of ethics com-
mittees from all study sites, which can be 
a lengthy process. In addition, for import-
ed devices, the sponsor must also have 
a marketing authorization issued by the 
relevant foreign competent authority and 
include it in the CTA submission. 

In 2015, the CFDA introduced the possi-
bility to waive the requirement for clinical 
trials if the sponsor can show the device 
to be as safe and effective as a predicate 
device. However, most roundtable at-
tendees said that, in practice, obtaining 
such waivers was challenging because 
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Brazil Gives Medtech More Time to 
Deal With Technical Dossier Rule
NeeNa bRizMohuN  neena.brizmohun@informa.com

B razilian health-care product regu-
lator Anvisa is giving manufactur-
ers of low-risk medical devices and 

IVDs that are already registered in Brazil 
more time to comply with a new require-
ment to prepare and maintain technical 
dossiers for their products.

Anvisa has granted companies making 
low-risk devices an extra two years, and 
IVD firms an additional three years, to 
meet the requirement. The new mandate 
could result in some companies having to 
carry out additional tests and studies, ac-
cording to attorneys at Brazilian law firm 
Trench, Rossi e Watanabe – in cooperation 
with Baker & McKenzie International. 

The extended deadlines were introduced 
by Resolution RDC No. 95/2016, published 
in the Diário Oficial da União on July 28, 
2016. The requirement for companies to 
prepare technical dossiers for low-risk de-
vices (classes I and II) and IVDs is designed 
to make it easier for Anvisa to search for 
and access information on these products, 
Henrique K. Frizzo, a partner at Trench, Ros-
si e Watanabe, told Medtech Insight. 

The requirement means companies will 
have to prepare additional documenta-
tion and, in some cases, conduct addi-
tional studies and tests, Frizzo said, add-
ing that the new rule would introduce 
additional costs for companies. 

Certain companies will be less affect-
ed than others, though, since Brazilian 
regulations accept foreign documents 
and some companies will already have 
in their possession the required infor-

mation, the lawyer added.
The requirement to prepare technical 

dossiers for low-risk devices and IVDs was 
established last year by RDC 40/2015 (on 
medical devices) and RDC 36/2015 (on 
IVDs). The maintenance of such high lev-
els of documentation was previously not 
a requirement for such products.

However, it has since become clear that 
the original deadline to comply with re-
quirements was too short, and some com-
panies would need additional time to pre-
pare their dossiers. This is one of the reasons 
for the extension, said Frizzo. The new dead-
lines for compliance are July 28, 2018, for 
medical devices and July 28, 2019, for IVDs.

Frizzo added that the technical dossier 
requirement had not been introduced 
for class III and IV devices because those 
products were already subject to more 
thorough scrutiny during Anivsa’s regis-
tration procedure.

RDC 40/2015 and RDC 36/2015, pub-
lished on Aug. 27, 2015, are designed to 
help both the regulator and medtech 
manufacturers in terms of simplified pro-
cesses and quicker path to market. 

RDC 40/2015 specified that all class I and 
class II (cadastro) medical devices would 
be subject to pre-market notification, and 
dispenses with their normal five-year re-
newal if the file has not been amended. 
RDC 36/2015 established the same provi-
sions for IVDs, and set requirements for 
their labeling and instructions for use.   

 Published online 08/15/16

companies can rarely get access to the 
competitor’s predicate device data.

The report points out that the exemp-
tions are mostly granted for local versions 
of an established, approved imported de-
vice, or for incrementally upgraded ver-
sions of an approved device of the same 
applicant. Despite the challenges, how-
ever, most companies would prefer to use 
the exemption route as their first option.

�2 AUTOMATIC RENEWALS OF PROD-
UCT LICENSES: Several roundtable 
participants expressed concern over a 
lack of clear guidance from the CFDA 
on what product changes would require 
a re-application or the amendment of 
a license. While some believed that an 
amendment is required if any change is 
made to the listed items on the product 
license, others said an amendment is re-
quired only when the changes affect the 
safety and effectiveness of the device in 
question. There was also confusion over 
whether companies can proceed with an 
amendment submission in parallel with 
an application for license renewal.

�3 FAST-TRACKING INNOVATIVE DE-
VICES: While 70% of the respondents in 
the survey said they were considering the 
fast-track route for future registrations, the 
report points out that the benefits of the 
fast-track process “remain hard to grasp.” 
During the roundtable, it was pointed out it 
can be difficult to obtain detailed guidance 
from CFDA reviewers on the registration or 
study requirements of a designated device.

As of April this year, the CFDA had ap-
proved 55 fast-track applications, of 
which only four were from MNCs. 

More Changes on The Way?
A widespread concern among companies 
is that the future regulatory landscape will 
remain a “moving target.” As per the survey, 
55% of the respondents expect continu-
ous regulatory changes in the next three-
to-five years. Some 85% believe that the 
new device regulations will continue to be 
interpreted and implemented differently 
by individual provinces/cities.   

Published online 08/11/16
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Metrics ‘Best Practices’ Laid Bare In New Guide That Helps 
Drive Manufacturers Toward Gold-Star Device Quality
ShawN M. SchMitt  shawn.schmitt@informa.com

M anufacturers should adopt a 
“right-the-first-time” approach 
early on in device development 

and drive a continual improvement loop 
across their organizations to reduce risks 
to product quality, save money and shield 
brand reputation. That’s according to a 
new manual that helps firms define and 
apply measurements to strive for ever-
enhanced device quality.

Released Aug. 1, the best practices doc-
ument for quality metrics was developed 
by the Medical Device Innovation Consor-
tium (MDIC) in conjunction with US FDA 
and Xavier University. The guidance aims 
to help firms understand how to use out-
puts from three specific metrics to inform 
decisions and prompt particular actions, 
as well as to aid manufacturers in under-
standing how to calculate each metric.

“The intent of the FDA/Xavier work was 
to arm industry with practical metrics 
to implement commensurate with the 
needs of the business and complexity 
of the products, such that the right-first-
time mentality could be shifted as close 
to the initial days of development as pos-
sible,” the manual states.

Quality metrics are measures used to 
assess the overall quality of medical de-
vice manufacturing. Metrics are an im-
portant issue for FDA; the agency’s device 
center included development of metrics 
in its 2016-2017 strategic priorities list is-
sued in January.

“The goal of a robust metrics program 
is to help drive continual improvement by 
enabling an organization to focus on op-
erational areas requiring improvement,” 
the guide notes. MDIC’s system of metrics 
is intended to inform company decisions 
and trigger action when necessary. Three 
metrics developed by MDIC address device 
pre-production, production and post-pro-
duction actions. The metrics also address in-
dustry consideration of how to implement 
enterprise-wide continual improvement.

The three metrics “need to be assessed 
along with other metrics and sources of in-
formation to provide a more holistic view of 
the overall risk to product quality,” the docu-
ment states. The purpose of a continual 
improvement process is to use MDIC’s met-
rics – and other quality measurements – to 
“enrich knowledge” across an organization.

The guide also illustrates a continual 
improvement loop that “links the produc-
tion and post-production phases of the 
product lifecycle back to the develop-

ment phase. This feedback loop enables 
systemic improvements to be made to 
the rigor of product development.” (See 
figure above.) 

Examples of how to implement an or-
ganization-wide continual improvement 
process is included in the document, 
which points out that it’s important for 
manufacturers to “drive the enterprise-
wide review to the lowest points in the 
organizational structure as possible.” It 
notes that companies should assess data 
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across all products and consistently use 
that data to make an array of decisions.

For example, “In the case of senior 
management review, employees should 
assess and evaluate the data prior to pro-
viding it to senior management in order 
to be able to explain the data context and 
propose an appropriate course of action 
for senior management approval,” the 
best practices manual states.

“These recommendations would be fur-
ther accompanied by an understanding 
of risk impact to product quality, patient 
safety, organizational finances and brand 
equity,” it notes. “The data should be pro-
vided to senior management with an 
analysis of the underlying root causes and 
any contributing causes; a description of 
what action has already been taken at 
various stages throughout the TPLC [total 
product lifecycle]; and a proposal of what 
other action could be taken to mitigate 
any additional cost of poor quality.”

An enterprise-wide improvement ap-
proach calls for a comparative analysis of 
devices using tools such as heat maps, 
dashboards and scorecards. “The process 
represents the highest level of analysis to al-
low senior leaders to keep their fingers on 
the pulse of the performance of their total 
product portfolio,” the document states.

MDIC’s QualITy MeTrICs 
explaIneD reDux
A July Medtech Insight article explained 
the process for calculating each of MDIC’s 
three metrics. The synopsis of how each of 
the metrics will work is recapped below.

The pre-production metric tracks the 
number of changes that occurred during 
the transfer stage that were triggered by 
product and/or process inadequacies. 
This metric helps to signal the frequency 
and volume of changes that could possi-
bly have been avoided by a more robust 
research and development (R&D) system.

By tracking the metric, the firm has in-
formation that can inform the decisions 
of senior leaders related to potential 
improvements to the R&D process. For 
example, upon review, it might be rec-
ognized that the rigor of the voice of the 
customer could be improved, that there 
could be a more thorough evaluation of 

literature, or even that improved human-
factors studies are needed.

For this metric, it’s up to the manufac-
turer to define “project.” For example, 
does the firm want “project” to indicate 
the total finished product, or does it want 
“project” to be the last step in its pre-pro-
duction process?

“If you then take what you know about 
each individual project, you can look 
across your total number of projects,” Mar-
la Phillips, director of Xavier Health at Xavi-
er University in Cincinnati and co-chair of 
MDIC’s quality metrics working group, ex-
plained at a June MDIC forum. “How many 
changes are you having, again, based on 
product and process, across the total num-
ber of projects coming up? 

“Then you can see, ‘OK, from the R&D 
group that’s feeding products to me, how 
many times are we getting projects from 
them that require a lot of changing? So it 
gives you an idea of the R&D group’s ef-
fectiveness – not just product,” she said.

“That’s important because if you see a 
systemic trend, then you can go back and 
look at how you are gathering develop-
ment data. Firms can ask, ‘How can we make 
it more rigorous so we don’t have these 
changes?’ But again, this has to be com-
mensurate with the needs,” Phillips added.

“If you’re seeing that you have three 
changes, or two changes and they’re minor, 
don’t drive a huge, company-wide initiative 
to drive that down and pull resources from 
things that are actually needed. But you’ll 
know. You’ll know when it’s too much for 

your company, and when it’s causing prob-
lems and costing a lot of money.”

And at a separate June meeting of the 
Association of Food and Drug Officials, Phil-
lips reiterated that one of the pre-produc-
tion metric’s goals “is to help senior man-
agement see what’s going on, and unless 
you measure that or have a way to get that 
bubbled up, it’s difficult. You just know peo-
ple are complaining and that there’s a lot of 
churn, but you just can’t put your finger on 
it. The pre-production metric will help.”

The production metric is the “right-
the-first-time” measurement that many 
manufacturers already track. MDIC rec-
ommends triaging the root causes such 
that resources – employees, capital, etc. 
– can be focused on areas that will result 
in true improvement, and therefore, a re-
duction in risk to product quality.

Additionally, MDIC suggests that firms 
use root cause trend analysis in such a 
way that any nonconformances related to 
product and/or process inadequacies are 
relayed back to R&D through senior man-
agement. Again, this type of review will 
enable the organization to assess the ef-
fectiveness of its systems and processes.

“The strengths of this metric are track-
ing right-the-first-time based on prod-
uct and process inadequacies,” Phillips 
said. “We can track and trend within and 
across lots on a rolling basis to identify 
the highest area of risk. You can apply 
predetermined action limits. And again, 
we said we want to inform decisions and 
trigger action, so is the number good? I 
don’t know. Maybe a low number for one 
product is actually good. It might even be 

Quality Metric 1:  
Pre-Production

* Total Number of Changes  
(product & process across projects)

-{divided by}-

* Total Number of Changes  
(product & process for each project)

and/or

* Total Number of Projects

Quality Metric 2: 
Production
* Number of Units Manufactured 

Right the First Time Within or 
Across Lots

-{divided by}-

* Number of Units Started
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Electrosurgical Device 510(k) Guides Issued By FDA

F DA finalized two guidance documents Aug. 12 to assist 
companies in submitting 510(k)s for electrosurgical de-
vices. The first guidance broadly addresses pre-market sub-

mission expectations for general surgery electrosurgical devices 
and the second document more specifically targets bipolar elec-
trosurgical vessel sealers.

The guidance documents, which were each issued in draft form 
in 2014, are focused on devices with general indications for cut-
ting, coagulating or sealing tissue. Devices for which companies 
seek more specific indications, for instance, to treat a particular 
disease, will, in many cases, be subject to additional require-
ments, FDA states.

Clinical testing is typically not needed for general-indication 
electrosurgical devices, according to FDA. But the guidance docu-
ments spell out non-clinical performance data that should be 
collected. That includes basic mechanical testing of instruments, 
accessories and electrodes. The agency will also want data on pa-
rameters such as the area of anticipated “thermal damage” on tis-
sue from the device, based on testing of ex vivo animal tissue. FDA 

is also likely to expect monitoring of the temperature and tissue-
contact quality for electrosurgical cutting or coagulation devices. 

For vessel-sealing devices in particular, the agency says it will 
look for assessments of “burst pressure” to evaluate the seal 
strength of vessels sealed with the investigational device com-
pared to a predicate device. For bipolar vessel sealers that can be 
“reasonably expected to modify the tissue effect of the system,” 
FDA says it will expect animal studies where the device perfor-
mance is assessed three weeks after a procedure is performed in 
at least five animals, with multiple vessels sealed per animal.

Recently approved devices covered by the general electrosurgical 
guidance include AngioDynamics Inc.’s NanoKnife system – cleared 
last year for surgical ablation of soft tissue – and Bovie Medical 
Corp.’s Bovie disposable bipolar ablators, cleared last month. 

An example of a vessel-sealer device addressed by the tar-
get guidance is Ethicon Endo-Surgery Inc.’s Enseal G2 cordless 
curved-jaw tissue sealer, cleared in 2013.   

 Published online 08/12/16

world-class. So, you have to decide based 
on your product profile risk what your ac-
tion limits and trigger limits are.

“The metric is not skewed by volume. 
However, the volume in this particular 
case gives you some insightful informa-
tion, so it is good to know the number 
of units started because it’s very differ-
ent to say you have 50 right-first-time 
out of 500, versus 50 right-first-time out 
of 55. So, you do want to know that ra-
tio,” she said.

The production metric “can be used to 
monitor the startup success across prod-
ucts, and then the timeframe needed to 
reach a mature state,” Phillips said. “What’s 
the right-first-time in the first year that 
you’re manufacturing this product, and 
then what does it look like in year two 
or year three? And then you can see that 
maybe it’s something that’s indicative of 
your company. 

“It might take you two years to say, ‘OK, 
we’ve got the hang of it. We’ve got our 
workforce ready to go,’ or you might have 
a very mature workforce and it’s within a 
product line that you’re familiar with. It’s 
an extension or just something a little bit 
tweaked on a product you already have. 
So, it can give you an idea of how your 
company is operating.”

The post-production metric has three 
levels of implementation based on the 
business needs of the organization and 
product-risk complexity. The first level 
involves tracking post-market indicators 
that should be tracked by organizations 
anyway, but solidifies these metrics as 
best practices and provides the metric 
equations for industry references. The 
indicators to track are: service records; 

installation failures; complaints; Medical 
Device Reports; recalls by number of units 
involved; and number of recalls.

The second level involves an equation 
through which to aggregate post-market 
indicators, resulting in a total post-mar-
ket score for each product during the 
time period specified. This can provide a 
dashboard number that gives a higher-
level indication of product quality per-
formance on the market.

Finally, the third level includes a compara-
tive analysis of products through the use of 
heat maps, dashboards and/or scorecards. 
This is the highest level of analysis recom-
mended by MDIC to allow senior leaders to 
keep their fingers on the pulse of the per-
formance of their overall product portfolio.

“The strength of this metric is that it 
allows for flexibility for companies to de-
cide what the right fit is for them,” Phillips 
said. “It provides a mechanism to foster 
the discussion against triggering action 
informing those decisions. You might 
not see just by viewing complaints on its 
own as a trend and recalls on its own as a 
trend, so it does give you a different view.

“This will probably be the most difficult 
metric for manufacturers to tackle.”   

Published online 08/09/16

Quality Metric 3: 
Post-Production
* MULTI-STEP OPTIONS:
1) Calculate each post-production 

indicator separately with de-
fined equations provided.

2) Aggregate the post-production 
indicators using weighting fac-
tors that are based on product 
and process risk profiles.

3) Comparative analysis can be 
conducted through mecha-
nisms such as dashboards, 
scorecards or heat-map tools.
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FDA Looks To Reduce Regulatory Duplication 
With Draft X-Ray Guidance 
FeRdouS al-FaRuque  danny.al-faruque@informa.com

S ome manufacturers and importers of X-ray imaging de-
vices may avoid 510(k) reporting requirements if their 
product conforms to certain International Electrotechni-

cal Commission (IEC) standards, according to a new US FDA draft 
guidance. The agency says it is trying to address complaints from 
manufacturers about duplicate reporting of X-ray products that 
need to meet its 510(k) premarket notification requirements and 
Electronic Product Radiation Control (EPRC) reporting.

“Conformance with recognized consensus standards may in 
some situations support a substantial equivalence determina-
tion,” states the guidance. “Moreover, declaration(s) of conformity 
to recognized consensus standard(s) could be sufficient to elimi-
nate the need for manufacturers to submit in their 510(k) (and for 
FDA to review) the actual test data for those aspects of the device 
addressed by the standards.”

Currently, makers of diagnostic X-ray beam lighting devices, 
spot-film devices and radiographic film changers are technically 
required to file 510(k) notifications, although FDA has been using 
its oversight discretion for the past five years to give companies a 
pass on that requirement.

“If this draft guidance goes into effect, you would simply sub-
mit a declaration of conformity to one of these standards in your 
510(k),” said Robert Sauer, a CDRH policy analyst. “And then we 
would use that information to say you’ve met the reporting re-
quirement and that you have met the performance standard.”

Device-makers who are not required to file 510(k) applications 
would simply file an abbreviated report declaring conformity to 
IEC standards.

“While the legal authorities relating to medical devices and 
electronic products focus primarily on safety/effectiveness and 
radiation safety, respectively, there is some overlap in the re-
quirements established by these authorities,” the agency says in 
the guidance. “FDA is issuing this draft guidance to clarify the rel-
evant, applicable standards and to help to ensure a streamlined 
regulatory review of submissions for these devices.”

harMonIzIng InTernaTIonal sTanDarDs
FDA says it wants to harmonize performance standards outlined 
in EPRC regulations with IEC standards to ensure its regulatory 
review is streamlined and companies don’t have to submit the 
same information in their 510(k) notifications and their EPRC re-
ports. The agency says it believes that if industry conforms to cer-
tain IEC standards they could provide the same level, if not better, 
of safety assurance from electronic radiation than companies do 
with compliance to some EPRC standards, because IEC standards 
are more comprehensive. 

In the guidance, FDA notes that it has previously addressed 
some concerns expressed by companies about submitting du-

plicate information when products are considered both medi-
cal devices and electronic products. While it has tried to address 
the issue of duplication for ultrasound devices, laser products 
and computer tomography scanners with respect to computed 
tomography dose index, this is the agency’s first attempt at ad-
dressing X-ray imaging devices.

In the document, FDA lists out class I and class II X-ray devices 
that would be covered by the guidance. It also provides tables 
of EPRC regulations that are covered by IEC standards and those 
that are not covered.

“This really encourages manufacturers to conform to IEC stan-
dards, and we think this will result in equivalent or improved 
safety of these devices, and on the manufacturer side we think 
this will reduce regulatory workloads,” said Sauer.

If finalized, he says he hopes the guidance will encourage con-
vergence of global regulatory requirements, and says it may make 
it easier for companies to bring X-ray imaging devices to market.

Sauer also notes that when IEC standards are developed, 
FDA is part of the discussion, so the standards are well-vetted 
by the agency.

guIDanCe alIgns Closer To eu sCheMe
Megan Hayes, director for regulatory and standards strategy at 
the Medical Imaging & Technology Alliance, notes the European 
Union has long relied on IEC standards as a key component of its 
regulatory scheme. While FDA and industry groups such as MITA 
have been tackling the problem with standards duplication for 
some time, she says the draft guidance will finally bring US regu-
lators closer to their European counterparts on the issue.

“This really encourages 
manufacturers to conform to  
IEC standards, and we think  
this will result in equivalent  
or improved safety of these  

devices, and on the manufacturer 
side we think this will reduce  

regulatory workloads,”  
FDA’s Robert Sauer says.
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Feds Closer To Dx Distinguishing Zika From Dengue As 
HHS Tries To Plug Funding Gap
Sue daRcey sue.darcey@informa.com

T he US Department of Health and 
Human Services has had to dig 
deep into its own budget, divert-

ing dollars from cancer and diabetes re-
search, to funnel $81m more to NIH and 
the Biomedical Advanced Research and 
Development Authority (BARDA) to carry 
out work on a Zika virus vaccine, NIH’s 
Anthony Fauci confirmed at an Aug. 11 
briefing led by several government, state 
and local officials in Washington, DC. 
However, the funding supplement does 
not include additional needed dollars to 
support diagnostics development.

The secretary had been hoping for addi-
tional funding from Congress to fight the 
virus, but the House and Senate reached 
a stalemate in late July over emergency 
appropriations, and adjourned for the 
August recess without contributing any 
extra dollars to the Zika battle. 

HHS Secretary Sylvia Burwell said she 
is giving $34m to the National Institutes 

of Health and $47m to the Biomedical 
Advanced Research and Development 
Authority to rapidly develop a Zika virus 
vaccine, but that “NIH currently lacks suf-
ficient funds to support diagnostics” in an 
Aug. 11 letter to House Minority Leader 
Nancy Pelosi, D-Calif.

BARDA has estimated it will need $342m 
more in FY 2017 – which starts Oct. 1 – to 
continue research on a vaccine, as well as 
for diagnostic development and pathogen 
reduction work, the letter states.

Additional work is needed on a more 
precise Zika diagnostic, because the ones 
approved by FDA through emergency use 
authorizations this year are not specific 
enough to rule out Dengue or Chikungun-
ya viruses, said BARDA’s Influenza Division 
Acting Director Rick Bright at the Aug. 11 
briefing. He noted that the FDA “has been 
working very hard to evaluate all the data” 
on the molecular-based diagnostics that 
have been approved through EUAs. 

“The challenges we are facing still is the 
development of a test that has the speci-
ficity, sensitivity – the accuracy – of the se-
rological-based assays,” Bright explained. 
“With Zika, the challenge we face is the 
cross-reactive nature of the antibodies 
of Zika virus to other flaviviruses, such as 
Dengue, or yellow fever.

“When people are infected with the 
Zika virus, and we try to use our Zika 
virus diagnostics, the antibodies to the 
Dengue are going to cross-react and it 
gives us false, inaccurate information,” 
he added.

The BARDA official noted that at least “a 
dozen” diagnostics are now under devel-
opment with more precision, but that the 
agency needs additional funding – as well 
as sufficient samples from people recently 
infected with Zika virus – to bring them 
across the finish line.   

Published online 08/11/16

“The FDA performance standards, which are included in regula-
tion, take significant time and effort to revise and are therefore 
often out-of-date,” she said. “The relevant IEC standards refer-
enced in the guidance document are developed in an open, con-
sensus-based fashion. This process provides more flexibility and 
the ability to keep up with technology.”

Hayes says one of the key takeaways of the guidance is that 
FDA is acknowledging that voluntary consensus standards can 
be useful tools in streamlining the regulatory process.

“The FDA seems committed to partnering with industry and 
other stakeholders to consider conformance to voluntary stan-

dards as a pathway for regulatory compliance,” she added. “MITA 
anticipates the guidance will allow industry with the ability to 
rely on consensus standards that reflect the state-of-the-art in 
lieu of often outdated regulatory requirements.” 

Overall, Hayes says MITA likes that FDA is considering an alter-
nate pathway for regulatory compliance, and notes the organiza-
tion develops and publishes standards of its own in collaboration 
with device companies.   
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More Data Is Not Always Better In Device Trials, Experts Say
elizabeth oRR  elizabeth.orr@informa.com

M ore than 40% of data points 
collected during device clinical 
trials are not used to support 

regulatory approval, according to an 
analysis by the Medical Device Innova-
tion Consortium. While approval is not 
the only purpose for conducting trials, 
sponsors should take care to ensure they 
are not collecting more data than neces-
sary in a study, experts commenting on 
the findings say. 

MDIC, a public-private partnership, 
revealed the analysis Aug. 10. The study 
found that device trials collect an aver-
age of 998 data points per patient. Of 
that data, 33.2% supports core end-
points; 56.6% is used for regulatory pur-
poses; and 28.9% is used to support oth-
er purposes, such as journal publication.

MDIC presented the findings in con-
junction with a presentation on the 
Clinical Trials Transformation Initiative’s 
ongoing “Quality by Design” project. 
CTTI is a public-private partnership co-
founded by FDA in 2007. Its Quality by 
Design effort encourages manufactur-
ers to use critical thinking to improve 
device trial design, and therefore trial 
results. Specific challenges under discus-
sion include the difficulty of recruiting a 
patient population that both regulators 
and payers will accept, and cutting out 
time and money wasted collecting un-
needed data points. The group is review-
ing factors including feasibility; protocol 
design; third-party engagement; study 
reporting; study conduct; patient safety; 
and feasibility. 

CTTI issued a Quality by Design prin-
ciples document last year, which project 
lead Ann Meeker-O’Connell described 
during an Aug. 10 webinar as “a set of 
checks to make sure things that are 
critical aren’t overlooked” during trial 
planning. Next, the group held several 
workshops bringing together a range of 
stakeholders. CTTI found that workshop 
attendees tended to agree with Quality 
by Design’s goals, but worry about the 
extra time the approach could take and 

the difficulty of switching to a new trial-
design strategy. To allay those concerns, 
the group now offers an online toolkit 
compiling documents, templates and 
guidelines to help organizations inte-
grate Quality by Design tactics into trial 
design.

But challenges remain. MDIC has been 
looking at how to best make clinical tri-
als efficient for facilities and patients, 
and to ensure data collected during tri-
als is pertinent. 

“Device trials tend to add lots of steps 
beyond the standard of care,” said Susan 
Alpert, a consultant, former Medtronic 
executive, and former FDA official. She 
noted that 54.5% of trials call for more pa-
tient visits than the standard of care. “The 
question is, how do we make sure we’re 
only doing what needs to be done?” 

She said MDIC has found that a more 
complex trial is not necessarily better 
than a simple one. Instead, the most im-
portant element is careful trial planning. 
Alpert further recommended that spon-
sors consider splitting the collection of 
data needed for regulators or payers be-
tween two or more trials to keep any one 
trial from becoming too burdensome. 

MDIC also advocates for taking a close 
look at potential clinical sites to make 
sure they’ve been successful and effi-
cient in participating in similar trials in 
the past. “It’s not just about whether they 
have patients,” Alpert said. “You also have 
to look at all the other issues, like wheth-
er they have the right kind of medical ex-
pertise, whether they have specific kinds 
of imaging you need, and whether they 
have expert teams so other procedures 
will be available.”

And the expertise needed in trial sites 
goes beyond the technical details of de-
vice use to include data control issues, 
such as data masking and patient pri-
vacy concerns, she added. She further 
recommended that the sponsor plan to 
have someone at each site to make sure 
the device being tested is used properly, 
including any integration into electronic 
medical records.

Trial sponsors also need to keep in 
mind that the long follow-up on device 
trials mean that patients might not see 
the same doctor or go to the same loca-
tion throughout the trial, so flexibility 
can help with patient retention, Alpert 
said. In addition, the trial design should 
include outreach and education for pa-
tients and family caregivers, because so 
many devices are now used outside a for-
mal health-care setting.

Finally, Alpert noted that it’s important 
for a wide array of representatives to pro-
vide input on trial design and study con-
duct. Company management need to be 
made aware of any particular trial man-
agement issues known to researchers, or 
the trial might not be given the time and 
resources it deserves, she said.

MDIC and CTTI will next discuss the 
Quality by Design project at MDIC’s 
Sept. 21 annual meeting in Washington, 
DC, where contributors and members 
of the public will be able to offer feed-
back on the project. The consortium 
was founded in December 2012 and in-
cludes representatives from the device 
industry and federal agencies, including 
FDA and CMS.   

Published online 08/12/16

“device trials tend to add lots of steps beyond  
the standard of care,” says regulatory expert  

Susan Alpert. “The question is, how do we make  
sure we’re only doing what needs to be done?” 

medtech.pharmamedtechbi.com
mailto:elizabeth.orr@informa.com
https://www.ctti-clinicaltrials.org/toolkit/qbd


14   |   medtech insight   |   august 22, 2016 © informa UK Ltd 2016

� r & d �

MRI Labeling For Boston Scientific’s Emblem MRI 
S-ICD Approved By US FDA
Reed MilleR  reed.miller@informa.com

U S FDA’s approval of Boston Sci-
entific Corp.’s Emblem MRI S-ICD 
subcutaneous implantable defi-

brillator, announced Aug. 9, is the latest 
in a string of approvals of ImageReady 
magnetic resonance imaging-compatible 
devices that should help the company 
become more competitive in the cardiac 
rhythm management market.

Emblem MRI S-ICD, which earned a CE 
mark in April, is an MR-compatible ver-
sion of the Emblem S-ICD. The original 
Emblem, which FDA approved in March 
2015, is smaller than the original S-ICD 
and works with Boston Scientific’s remote 
management system.

Emblem S-ICD and Emblem MRI S-ICD 
are the only subcutaneous ICDs available 
in the US. The S-ICD is implanted outside 
the patient’s ribcage with no transve-
nous leads, eliminating the risk of lead 
fracture and possibly reducing the long-
term risk of device infection. Medtronic 
is developing the EV-ICD, which also pro-
vides anti-tachycardia pacing and short-
term pacing for bradycardia, but EV-ICD 
is not yet commercially available. 

On top of the MR-conditional labeling, 
Emblem MRI S-ICD includes two other 
new features: SMART Pass software and 
Atrial Fibrillation (AF) Monitor. SMART 
Pass, which can also be uploaded into 
previously implanted Emblem S-ICDs, 
increases the accuracy of the device’s In-
sight algorithm to reduce inappropriate 
shocks, without preventing the device 
from shocking the patient out of an ar-
rhythmia when necessary, according to 
the company. The AF Monitor feature 
identifies and alerts physicians about 
atrial fibrillation episodes.

Emblem MRI S-ICD is one of a series 
of MR-compatible devices, or upgrades 
to existing devices, that Boston Scien-
tific has released in 2016. In April, the 
company earned FDA approval for the 
Accolade and Essentio MRI-compatible 
pacemakers and the Ingevity MRI pac-
ing leads, all marketed under the Imag-
eReady brand. 

Boston Scientific is also sponsoring the 
500-patient ENABLE MRI open-label trial 
of the ImageReady MR conditional defi-
brillation system.

MR-compatibility has proven to be a 
critical differentiator for cardiac rhythm 
management devices. Medtronic PLC 
has an edge in MR-compatible devices – 
in the US market, at least – with its SureS-
can line of MR-compatible devices. Trying 
to compete with Medtronic without a full 
line of MR-compatible devices has been a 
major challenge for Boston Scientific and 
St. Jude Medical Inc.   
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Zimmer Biomet Rolls Out Comprehensive Episode- 
Of-Care Program 
Reed MilleR  reed.miller@informa.com

Z immer Biomet Holdings Inc. is rolling out the Signa-
ture Solutions program, a package of software and con-
sulting services to help hospitals take advantage of the 

orthopedic surgery industry’s ongoing transition from fee-for-
service to value-based payment models.

“This is really critical at this time, because more payers are 
looking at episode-of-care management … and other bundled 
payment programs,” Zimmer Biomet’s Joe Tamaro told Medtech 
Insight. Tamaro is the General Manager of Accelero Health Part-
ners, a subsidiary of Zimmer Biomet that operates the firm’s 
consulting division. “Hospitals are, in a lot of cases, responsible 
for that, so now they have to manage outside the walls of the 
episode. These technologies allow them to do that.”

Signature Solutions is an extension of Zimmer Biomet’s ex-
isting consulting services, which have worked with more than 
450 hospitals and health-care facilities since the early 1990s. 
The program will integrate the consulting business with a “stra-
tegically curated suite of technologies and services” to help 
hospitals coordinate all aspects of care for musculoskeletal pa-
tients, according to the company. 

The program will be initially rolled out to select academic 
facilities in the US, followed by a broader release in 2017, Ta-
maro said. 

A catalyst for Zimmer Biomet’s decision to create Signature 
Solutions was the company’s recognition that “we’ve been a 
good provider of medical devices, but we really want to get to 
the next level or partnership with hospitals. That’s what hos-
pitals are asking from us,” Tamaro said. Sustainable Solutions 
will help hospitals not only make process improvements that 
improve care and save money, but sustain those improvements 
over time. “We want these technologies to have stickiness in 
the hospital,” Tamaro said.

epIsoDe-of-Care ManageMenT
The demand for more comprehensive products and services 
is driven by the ongoing shift toward episode-of-care and 
quality-driven payment models over traditional fee-for-service 
models that are transforming how hospitals care for orthope-
dic surgery patients, Tamaro said. 

For example, the US Centers for Medicare & Medicaid Ser-
vices’ (CMS) new bundled payment program, the Comprehen-
sive Care for Joint Replacement Model (CCJR), makes hospitals 
financially responsible for the overall quality of care and costs 
associated with total hip and knee replacement surgeries. CMS 
also recently announced plans to extend existing bundled 
payment models for hip replacement to other hip surgeries. 
More broadly, the 2015 Medicare Access and CHIP Reduction 

Act (MACRA) requires CMS to develop alternatives to tradi-
tional fee-for-service payment models that better incentivize 
quality of care over quantity of care. 

“We’re the orthopedic experts, and we should be able to 
provide technologies and this background in the consulting 
component,” he said. “These are, in a lot of cases, elective sur-
geries, so the expectations for patients should be higher for 
these. They’re having it done to improve their quality of life. It’s 
that level of consistency we want to help hospitals to provide 
to their patients.

“There are other players in our industry doing certain parts of 
this, but we’ve been looking at this for a long time period and 
have experience in the field, so our goal is to put together the 
complete package, not just elements of it,” Tamaro said. “We 
think that for us as a company, it’s a big differentiator.”

IMprovIng CoMMunICaTIon anD CoorDInaTIon
Hospitals that participate in the program will pay Zimmer 
Biomet some fees upfront for technology installation and con-
sulting, and then pay on a per-case basis, he said. 

The technologies hospitals will buy as part of Signature Solu-
tions include software for patient engagement and communi-
cations between the patients and nurse navigators, both before 
surgery to help patients prepare, and after the procedure to 
track outcomes. The communications solutions will also allow 
hospitals to monitor at-home post-procedure recovery care and 
rehabilitation. The package also includes technology that helps 
to improve the efficiency of the operating room, Tamaro said.

Signature Solutions also includes a data-mining and analysis 
platform that collects critical patient-reported outcomes that 
are factored into the reimbursement calculation for each pro-
cedure. “All of those together, the goal is to deliver more value 
to the hospital, the value being how they deliver better care at 
a lower cost,” he explained.

The company expects to eventually expand the Signature 
Solutions program beyond joint surgery to other areas where 
it sells devices and has expertise. For example, Signature So-
lutions, or a program like it, will eventually support Zimmer 
Biomet’s growing spine surgery business, in which the com-
pany has been aggressively investing lately. Tamaro said that 
the patient engagement and monitoring functions of Signa-
ture Solution could help hospitals treat non-surgical back pain 
as well as surgery patients. “This is a perfect solution to keep 
ahead of that part of it,” he said. “We’ve already started some 
work in that area.”   
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Hologic Wins $4.1m To Advance Zika Blood Screen 
Sue daRcey sue.darcey@informa.com

Hologic Inc. recently signed an 
agreement worth $4.1m with 
HHS’s Biomedical Advanced 

Research and Development Authority 
(BARDA) to advance development of a 
blood screening test, the Procleix Zika 
virus assay, designed to detect the pres-
ence of Zika in donated blood plasma. 
The blood screen won investigational 
new drug status on June 17 by US FDA. 

The government funding agreement 
comes as individuals have contracted the 
virus in recent weeks within the contigu-
ous US. Also, a congressional oversight 
panel has been pressing federal agencies 
on the nation’s laboratory capacity, and 
whether there is enough to identify both 
toxins that could be released by bioterror-
ists, as well as sufficient capacity to pin-
point emerging health threats including 
new strains of viruses and other infections.

Accurate blood screening tools are im-
portant in identifying infected blood do-
nations, and help ensure patients’ safety as 
viruses spread in a state or a locality, said 
Richard Hatchett, BARDA’s acting director. 
The Procleix blood screen can detect Zika-
virus RNA up to seven days post-infection 
in plasma from individuals who live in, or 
have visited, areas of active Zika transmis-
sion, according to a June 20 company an-
nouncement. “Most people infected with 
Zika do not develop clinical symptoms and 
might donate blood, not knowing that 
they are infected,” BARDA stated.

BARDA’s contract with Hologic could 
be extended for up to a total of 18 
months and $6.2m once additional fund-
ing has been identified for this activity, 
the agency said Aug. 9. The additional 
funding would support a clinical study 
evaluating the sensitivity and specificity 
of the Procleix test in its actual use, which 
is needed before it can be approved by 
FDA for commercial marketing. 

HHS Secretary Sylvia Burwell told con-
gressional leaders in a recent letter that 
as of Aug. 11, “there have been more than 
7,300 cases of Zika virus infection, 972 
pregnant women with any laboratory evi-

dence of Zika virus infection, and 15 ba-
bies born with Zika-related birth defects 
in the United States.” HHS was able to 
repurpose $81m last week from its 2016 
budget to carry out work on a Zika virus 
vaccine, but BARDA has estimated it will 
need $342m more for diagnostics devel-
opment, a BARDA official said Aug. 11. 

house MeMbers ask CDC 
abouT naTIon’s laboraTory 
reaDIness
Several members of Congress are worried 
about the US testing capacity to deal with 
both newly emerging viral infections and 
the potential for chemical warfare within 
US borders by terrorists. For example, 
House Energy and Commerce Committee 
leaders Aug. 11 sent a letter to the Centers 
of Disease Control and Prevention ask-
ing about the capacity of CDC’s Labora-
tory Response Network (LRN) – a national 
network of local, state and federal public 
health laboratories – to provide enough 
services to both detect toxic agents re-
leased by bioterrorist groups and emerg-
ing infectious diseases.

Among the LRN’s responsibilities are to 
ensure the nation has appropriate cover-
age and rapid detection technology and 
assays to quickly test suspicious materi-

als and detect potential events so they 
might initiate immediate clinical inter-
vention, surveillance, and other public 
health measures such as quarantines.

Questions asked of CDC by committee 
members include:
•	 Does the CDC LRN have the capa-

bility to detect emerging infectious 
diseases (e.g., Zika, MERS, Ebola, 
novel Influenza, Chikungunya)? If so, 
how many CDC LRN labs across the 
nation have such capabilities at the 
same time?

•	 Do all the CDC LRN labs have equiva-
lent capability? If not, please provide 
the number of labs with their spe-
cific capability.

•	 What are the types of assays (PCR, 
ELISA, Culture, etc.) developed by 
CDC LRN and deployed? 

•	 Please explain the roles and respon-
sibilities between the Department 
of Homeland Security Science and 
Technology Directorate, and HHS 
CDC relating to the Public Health Ac-
tionable Assay Program.

The committee leaders asked CDC Di-
rector Thomas Frieden to respond by 
Aug. 25.   
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Enzymes and related deficiency disorders
EnzymE DisorDEr

a-L-iduronisdase (idua) Mucopolysaccharidosis type i (MpS i)

a-d-glucosidase (gaa) pompe

β-glucocerebrosidase (gBa) gaucher

a-d-galactosidase a (gLa) Fabry

FDA Panel Supports Baebies’ Seeker Newborn Screen Test
Sue daRcey  sue.darcey@informa.com

D espite observing problems with the way cutoff points 
and false-positive and negative-rates were established 
in a pivotal study of Baebies Inc.’s Seeker System, a 

US FDA advisory panel decided that the medical need for the 
unique screening system outweighed its weaknesses.

Members of the Clinical Chemistry and Clinical Toxicology De-
vices panel discussed at length the precision of Baebies’ screen 
in finding an exact cutoff point for determining if infants had 
lysomal storage disorders.

But ultimately, “We have no problems with using FDA’s analy-
sis for setting the cutoff points,” said panel chair Karol Watson, 
M.D., a cardiology specialist at the David Geffen School of Medi-
cine at the University of California, Los Angeles.

All the panelists agreed with John Davis, chief of the Division 
of Newborn Medicine at Tufts Medical Center, who said he sup-
ported use of the screen, and many were impressed by Baebies’ 
pilot and pivotal studies backing it. “Also, using this screen to 
get the kids affected by the enzyme disorders into treatment 
earlier is so important,” Davis remarked.

The panelists were asked to discuss how to assess the variety 
of false-positive rates recommended by the sponsor. 

“I think that [rather than setting definitive false-positive rates] 
we will have to rely on a putative analysis of what the false-pos-
itive might be, by the sponsor and FDA,” said Brent Blumenstein, 
a biostatistician and clinical trials expert with Trail Architecture 
Consulting.

“You don’t see the need for extra work or studies by the spon-
sor, such as active surveillance ... to get at the false-positive 
rate?” asked Courtney Lias, division director of FDA’s device 
chemistry and toxicology division.

“Actually, if this is approved, I feel a guidance coming on, for 
screening tests and on how to set the false-positive rates for 
them,” Blumenstein remarked. 

But one other panelist, Charleta Guillory of Baylor College 
of Medicine, said labs that have to interpret results will need 
more “standardization” if FDA approves the test. She also rec-
ommended that physicians “monitor outcomes of patients” who 
undergo screening as they age to better validate the screen.

neWborn sCreen’s InDICaTIons
The firm’s Seeker System and Seeker Reagent Kit was developed to 
detect reduced levels of multiple lysomal enzymes in infants based 
on dried blood samples. There is currently no screening test that has 
been cleared in the US to screen babies with lysomal storage disor-
ders, and Baebies’ offering might fill an important medical gap. But 
in FDA’s review of the test, it found higher false-positive rates than 
the company did for a-L-mucopolysaccharidosis Type I (IDUA) and 
the a-D-glucosidase (GAA) lysomal deficiency portions of the screen.

The Seeker System is intended to screen for quantitative mea-
surement of activity of multiple lysomal enzymes from new-

born dried blood samples, as reduced activity of enzymes may 
indicate a lysomal storage disorder, the company and FDA ex-
plained. Reduced activity for any of the four enzymes (see table 
below) must be confirmed by another confirmatory diagnostic 
method, the company said.

The panel discussed how Baebies and FDA calculated the 
false-positive rate for the screen, as well as how best to set the 
cutoff points for reduced lysomal activity and for determining 
which infants should be considered at risk for IDUA and GAA 
and other lysomal deficiencies that Baebies’ screen can detect.

The panel also had recommendations for the agency on 
how to protect test samples from excessive heat and humidity, 
which had been found to affect results. Some suggested the use 
of frozen medical gel packs to keep samples cool. Other panel-
ists advised limiting the days that test samples are in transit, and 
making certain that couriers moving the test samples around 
keep them in a certified cooler.

“Standardized shipping recommendations for enzymes 
should be followed,” panel chair Watson said.   
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system, and the company’s Diabetes busi-
ness unit – the smallest of the group’s four 
business units – is clearly having a good 
year in a number of respects. The most 
recent financial figures show Diabetes 
generated $496m in worldwide revenue 
in its fourth quarter and $1.86bn for the 
fiscal year, both ended April 29, 2016. The 
growth represents a 6% increase over the 
previous year, and is part of the $7.57bn 
in fourth-quarter 2016 and $28.83bn for 
fiscal year 2016 in revenue for the entire 
company. (See Table 1.)

Medtronic’s 2016 fiscal year ended April 
29, 2016.

On the product development side the 
company has boldly – and accurately – 
stated it is at least two to three years ahead 
of the competition. Officials from the com-
pany made that statement recently at 76th 
Scientific Sessions in New Orleans, put on by 

Continued FroM page 1

Figure 1

US external insulin pump % market share by 
manufacturer, 2016
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the American Diabetes Association (ADA), 
where Medtronic presented data from its 
pivotal trial of the product that is set to 
usher in the first approved, automated 
hybrid closed-loop system. That product 
is the MiniMed 670G, integrated with the 
improved Enlite 3 CMG sensor, which reads 
a user’s glucose levels and automatically 
adjusts insulin delivery from the pump ac-
cording to those readings.

The three-month clinical trial found pa-
tients using the system achieved signifi-
cant improvements in key areas that mea-
sure patient health. Specific highlights 
– important not only in gaining physician 
adoption, but also for US FDA approval – 
included a reduction in A1c levels from 
7.4% to 6.9% as well as a 44% reduction 
in the time a patient spent with low blood 
glucose and a 40% drop in the time spend 
with dangerous hypoglycemia. Addition-
ally, there was an 11% decline in the time 
a patient spent with high glucose levels.

The diabetic community has reacted 
positively to the results, and as planned, 
Medtronic filed with the FDA for approval 
of its AP system at the end of June, which 
means the company is on a path that is 
expected to lead to a launch as soon as 
April 2017.

The 670G is an improvement on the 
company’s 640G – available in the UK, but 
not yet in the US – and is capable of pre-
dicting low glucose levels and of suspend-
ing insulin delivery within 30 minutes of 
hypoglycemia. Insulin delivery resumes 
automatically after glucose levels begin 
to reach safe levels or through manual 
intervention. The algorithm for the 670G 

is now able to address the prevention of 
high glucose levels, but the improved 
algorithm is only one of the things that 
make the new system more complete.

Physicians and researchers at the ADA 
meeting noted that the Enlite 3 sensor is 
more accurate than previous versions and 
has a mean absolute relative difference 
(MARD) of 11%, which compares with 
14% from previous versions of the prod-
uct. Of all the numbers and stats used 
to evaluate CGM and AP technology, the 
MARD is proving to be one of the most 
important, because it measures the ac-
curacy of the product by determining the 
difference between a CGM reading and 
actual blood glucose levels.

The lower the MARD, the better, and 
despite the company’s leading position 
in the market and the advances that have 
been made, the perceived vulnerable 
spot in Medtronic’s offerings has been 
a MARD rate that researchers and clini-
cians have seen as too high. It is believed 
a MARD of below 10% is ideal for a CGM 
and an AP device, and as competition 
moves forward, expect rival companies to 
continue using the stat as a key indicator 
to try and demonstrate superiority. 

Dexcom’s CGMs have been measured at 
about 9% MARD, and the Dexcom sensor 
is being used in several AP products in de-
velopment by rival pump manufacturers. 
However, like many aspects of a very com-
petitive field, stats are not always viewed 
the same way, and Medtronic executives 
say they do not believe a MARD rate be-
low 10% is actually necessary, because the 
company’s algorithm is capable of correct-

ing for discrepancies. That view, of course, 
is not likely to be shared by everyone, and, 
as mentioned, the topic will continue to 
be debated going forward. Meanwhile, 
Medtronic’s pipeline shows a future sen-
sor is expected to be more accurate.

The company’s next generation of sen-
sors will usher in a new brand with the 
Harmony 1, currently in development and 
expected to be ready for market by 2019. 
The new sensor will have several advan-
tages over the Enlite 3 starting with a MARD 
of 10% and an indication for 10 days of use 
and a single finger stick per day for calibra-
tion. That compares with seven days of wear 
for Enlite 3 and two calibrations a day. Har-
mony 2 would follow in 2020, and although 
the MARD and days of wear would not 
change, the product itself would be 30% 
smaller and have the ability to measure ad-
ditional biometrics besides glucose levels.

As mentioned, the competitors in the 
pump market are working with Dexcom 
to bring additional AP systems to market, 
and these players include familiar compa-
nies such as Tandem Diabetes Care Inc., 
Animas and Insulet, as well as younger 
operations such as Beta Bionics Inc. and 
Bigfoot Biomedical Inc. (See Table 2.)

Of all the AP competitors, Tandem may 
be the closest to market, though the com-
pany is still a step or two behind Medtron-
ic. Tandem is currently working to bring 
to market a predictive, low-glucose sus-
pend product that features an algorithm 
and a Dexcom 4 sensor, which, similar to 
Medtronic’s 640G, would suspend insulin 
delivery when glucose levels reach a cer-
tain point. A closed-loop system is farther 

Table 1

Medtronic worldwide revenue (diabetes vs. group) for fiscal 4Q and year-end 2016/2015

4Q16 4Q15
rEportED 
Growth

Constant
CurrEnCy
Growth* Fy15 Fy16

rEportED 
Growth

ComparablE 
Constant 
CurrEnCy 
Growth**

diabetes $496m $467m 6% 10% $1.86bn $1.76bn 6% 12%

Group $7.57bn $7.30bn 4% 6% $28.83bn $20.26bn 42% 7%

*Constant currency growth measures the change in revenue between current and prior year periods using average exchange rates in effect during the applicable prior year period.
**Medtronic uses comparable, constant currency growth rates as a way to evaluate the underlying performance of Medtronic’s sales.
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away, but Tandem recently took a major 
step forward when it signed a licensing 
agreement with TypeZero Technologies 
LLC, a software start-up that sprang out 
of the University of Virginia (UVA). The 
company was formed to help commercial-
ize some of the groundbreaking diabetes 
research from UVA, and the firm describes 
itself as an operation that applies mathe-
matical analysis and modern engineering 
practices to the problem of diabetes. 

The agreement with Tandem will allow 
the pump company to integrate TypeZe-
ro’s AP technology, including a series of 
algorithms, into a next-generation t:slim 
Insulin Pump. TypeZero’s CEO, Chad Rog-
ers, told Medtech Insight that the com-
pany’s technology has already been in-
volved in 28 clinical studies, starting with 
the initial research performed at UVA. The 
AP system has been operating under the 
name inControl Diabetes Management 
Platform, but that likely will change as it is 
integrated into Tandem’s technology.

Rogers says inControl is an AP system 
that automatically controls insulin delivery 
with a combination of an insulin pump, a 
Dexcom CGM device, an algorithm and a 
smartphone. For now, the TypeZero tech-
nology will be part of an app that runs on a 
phone, but going forward, more and more 
functionality could be moved directly to 
the pump with a goal of creating a “light” 
system that uses as few hard devices as 

possible. Rogers says, “We recognize how 
much stuff needs to be carried around by 
diabetics, and we want to minimize that as 
much as possible.”

Currently, the technology is involved 
in a UVA study called Project Nightlight, 
examining a Closed-Loop Control (CLC) 
Medical Platform System, designed to 
help control in a home setting blood 
sugar in people with T1 diabetes mellitus. 
Meanwhile, another study, the Interna-
tional Diabetes Closed Loop Trial (iDCL), 
funded by the US Department of Health 
and Human Services’ National Insti-
tutes of Health (NIH), began in July and is 
testing the safety and efficacy of TypeZe-
ro’s AP system versus a standard insulin 
pump and CMG system. The randomized 
study will ultimately involve 240 patients, 
with 80 of those in a control group, and is 
scheduled to run two and one-half years.

The actual time an individual patient 
will be taking part in the iDCL study is 
six months, and groups of patients will 
be staggered over the course of the trial, 
which means the first sets of data, which 
could be used for FDA submission ap-
proval, should be ready by the beginning 
of 2017. Rogers says the plan is to file 
with the FDA by mid-2017, and Tandem, 
which has more experience with regula-
tory issues, will likely lead the process. If 
everything goes well, a product could be 
launched to market by early 2018.

Rogers says he understands the product 
will be behind Medtronic’s in terms of time 
on the market, but he also says the AP sys-
tem his company is creating is much more 
powerful than a basil rate modulator and 
has a powerful algorithm that should not 
be overlooked, as well as a Dexcom CMG 
sensor, which has proven to be the most 
accurate sensor on the market. Ultimately, 
he notes the market, heavily influenced by 
diabetic patients, will determine which AP 
systems succeed or fail, but it is clear there 
will be a number of choices.

Meanwhile, TypeZero is also working with 
emerging insulin pump maker Cellnovo 
Group to use the inControl AP system with 
a Cellnovo pump and a Dexcom CGM.

Another one of those choices will come 
from Insulet, also two to three years away 
from market with a hybrid closed-loop 
artificial pancreas system. The company 
is currently running a feasibility study us-
ing an algorithm-enabled prototype of its 
trademark, tubeless OmniPod pump and 
a Dexcom sensor. The product also con-
tains an algorithm licensed from Mode 
ACG (Automated Glucose Control LLC) 
in an agreement announced in February.

The importance of the algorithm some-
times gets lost in the device discussions 
about pump and CGM technology. How-
ever, the algorithm is essentially the brains 
of the system and is responsible for deter-
mining ongoing insulin delivery needs.

The industry has made great progress 
from the early systems and algorithms 
that first focused on insulin suspension 
and now have evolved to the study of ad-
vanced control algorithms that not only 
take into account blood glucose levels, 
but also account for food intake and ex-
ercise. Insulet’s deal with Mode ACG gives 
the pump company access to an algo-
rithm originally created at the University 
of California, Santa Barbara, and Insu-
let’s scientists are continuing to improve 
the algorithm’s functionality. In addition 
to the feasibility study currently under-
way, an on-body clinical trial is expected 
to begin before the end of the year. 

Ultimately, Insulet’s hybrid system will 
use a smartphone and an app to display 
data. Insulet says, more importantly, the 
system will be the only completely on-

Table 2

Companies with artificial pancreas technology and 
estimated market launches

Company proDuCt
EstimatED markEt 
launCh

Beta Bionics iLet device with dexcom CgM Late 2018 or early 2019

Bigfoot Biomedical
Bigfoot Biomedical type 1 diabetes 
Management System

end of 2018

insulet omnipod pump with dexcom CgM 2018/2019

Medtronic MiniMed 670g with enlite 3 CgM 2017

tandem/typeZero t:slim pump with dexcom CgM 2018

Source: Medtech Insight
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body system, meaning the algorithm will 
be housed in the OmniPod pump, which 
attaches directly to a patient, as does the 
CGM sensor. The algorithms for competi-
tors’ systems are also housed in the pump, 
but those pumps use tubing that goes 
from the pump, usually worn on a pa-
tient’s waistband or belt, to the infusion 
set on the patient’s body.

To some, Insulet’s distinction of “com-
pletely on-body” may just be a matter of 
marketing; however, the company has de-
veloped into an important player in the dia-
betes space due to the development of its 
ease-of-use pod pump, which has removed 
some of the hassle of wearing a tubed 
pump. The accomplishment is important, 
because bringing patients into the emerg-
ing AP market will likely come with some 
of the same obstacles that have so far kept 
pump adoption at notoriously low levels.

For all the advances in insulin pumps 
over the years, manufacturers have only 
been able to penetrate about a third of 
the T1D market, with around 30% of T1 pa-
tients actually using a pump. Insulet’s exec-
utive vice president and president of diabe-
tes products, Shacey Petrovic, told Medtech 
Insight there are about 3.2 million people in 
the US who need insulin on a daily basis. Of 
that number, however, she notes the vast 
majority rely on multiple daily injections 
(MDIs) as opposed to pump therapy. 

Clearly, industry needs to work on 
bringing new patients into the market, 
and that is something Insulet has shown 
it can do. Petrovic says she is not as in-
terested in pump market-share numbers 
as she is with the fact that 70% to 80% 
of patients adopting the OmniPod patch 
pump are coming from the MDI segment 
rather than existing pump usage, and that 
bodes well for the company’s plans to at-
tract users for its upcoming AP device.

She says every patient who is eligible for 
therapy with the OmniPod is going to be 
interested in the AP product, but she also 
knows a lot of work needs to be done by in-
dustry to make sure patients have access to 
that technology, and that payors and insur-
ers cover the system for all of those patients.

Beyond the regulatory issues and even 
beyond the tremendous technological ad-
vances – regarding AP systems, a key factor 

in the success of these devices achieving 
a better adoption rate than pumps rests 
largely with their ease of use. Petrovic says 
the user experience has to be exceptional, 
and in this digital age, users expect devices 
to be intuitive and easy to set up and main-
tain. Insulet believes it is positioned well to 
bring those qualities to AP systems.

The company’s rise in the market has 
been tied to its OmniPod patch pump, in-
troduced in 2005, which offered an alter-
native to traditional-tubed insulin pumps, 

which many potential users – rightly or 
wrongly – view as bulky devices that re-
strict users, and, as some diabetic blog-
gers have stated, the pumps made them 
feel like they were “wired to their disease.”

In some ways it was a psychological 
barrier, but with the low adoption rate of 
pumps, this issue needs to be taken seri-
ously with AP systems, and Insulet is con-
fident it can duplicate the success it has 
had with OmniPod.

Meanwhile, a younger company on a 
similar time line as Insulet is Beta Bion-
ics, developing the iLet Bionic Pancreas, 
scheduled to begin a pivotal study in 
2017 with the hope of launching in late 
2018. The device, which uses a Dexcom 
sensor, has gone through several incar-
nations since its original design by Ed 
Damiano, PhD, an associate professor of 
biomedical engineering at Boston Uni-
versity (BU). Damiano, who is Beta Bion-
ics’ president and CEO, developed the sys-
tem at BU with the idea of having a dual 
chamber pump for insulin and glucagon, 
something most other companies have 
not pursued heavily.

As it turned out, the dual chamber as-
pect of the system worked well; however, 
an adequate form of glucagon has not 
been found yet, and the pharmaceuti-
cal industry is working to develop an ac-
ceptable product. In the meantime, Beta 
Bionics is moving forward on a system 

that will deliver only insulin, but the piv-
otal trial will involve an insulin automat-
ed system as well as a dual insulin and 
glucagon system. The idea is to receive 
FDA approval for a device that would 
have the two chambers, but only the 
insulin chamber would be operational. 
Later, when the appropriate glucagon is 
available, the company would file for the 
additional functionality.

Beta Bionics has also been making news 
for its business setup as a public benefit 

corporation, a relatively new design in the 
business world that allows companies to 
raise money from investors without the 
same pressure to produce profits the way 
traditional for-profit companies do. The 
process has been made possible by the 
JOBS Act of 2012, which allows private 
companies to sell shares directly to the 
public through crowdfunding rather than 
exclusively through professional investors.

In July, Beta Bionics became the first 
start-up to raise $1m using this method, 
and interest in the company is believed to 
have been aided in part by a $5m invest-
ment by Eli Lilly & Co. earlier in the year. 
The investment came with a seat on Beta 
Bionics’ board for Lilly’s global brand de-
velopment leader, Deirdre Ibsen.

Another start-up that could have a 
product on the market in a few years is 
Bigfoot Biomedical, which began an inter-
ventional study for its AP system this sum-
mer and hopes to file with the FDA by the 
end of the year with a goal of launching to 
market by early 2018. Like the other non-
Medtronic systems mentioned, Bigfoot’s 
uses a Dexcom sensor.

The other player in the market that gets 
attention is Animas; however, that atten-
tion is related more to the company con-
nection with its parent, Johnson & Johnson, 
rather than being farther along with an 
AP product than its competitors. For now, 
Animas’ current Vibe pump uses a Dexcom 

A key factor in the success of these artificial  
pancreas systems achieving a better adoption rate  

than pumps rests largely with their ease of use. 
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CGM sensor, and the plan is to bring an 
improved version of that pump to market, 
possibly by the end of 2017. The new prod-
uct would use an upgraded algorithm that 
could predict high and low glucose events 
and increase or decrease insulin delivery 
automatically to reduce the chances of hy-
poglycemia and hyperglycemia.

Fittingly, the company calls the new 
algorithm HHM, for Hypoglycemia-Hy-
perglycemia Minimizer, and a pivotal 
trial is taking place this year with a plan 

to launch in 2017; however, an AP sys-
tem is farther away. Still, Animas is part 
of the mix that will make the next three 
years historical for diabetes treatment as 
the number of AP systems available on 
the market grows. Medtronic is likely to 
remain a few steps ahead of the competi-
tion and will be working to improve its of-
ferings while rivals focus on getting their 
products to market, but, just as it is in the 
pump market, there seems to be room for 
multiple players in the AP field.

The next step may be to take the AP 
technology and find the best ways to use 
it for the T2D population, something in-
vestors would like to see happen as T2D 
represents the largest number of patients 
afflicted with diabetes. Most all the com-
panies working on AP systems believe 
closed-loop technology can eventually 
be utilized in treating T2 diabetics, whose 
number continues to increase.    
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US FDA Gives More Time For Public Response To NGS 
Microbial Identification Guidance
FeRdouS al-FaRuque  danny.al-faruque@informa.com

S takeholders will have more time to mull FDA’s May draft 
guidance on next-generation sequencing (NGS) tests to 
detect microbes, antimicrobial resistance and virulence 

markers. The agency originally set Aug. 11 as the end of the pub-
lic comment period, but in response to requests for more time, 
formal feedback will now be accepted by FDA through Sept. 12.

The guidance attempts to explain how infectious-disease NGS 
test developers can meet analytical and performance thresholds 
to pass regulatory muster. The agency emphasizes that in con-
trast to human-sequencing diagnostics, the tests discussed in the 
draft guidance require very rapid results that could be critical to 
not just the patient but to public health in general.

“This draft guidance provides detailed information on the 
types of data FDA recommends be submitted in support of a 
class II pre-market submission,” the agency said in the draft. “This 
document does not apply to devices that are intended to screen 
donors of blood and blood components, or donors of human 
cells, tissues, and cellular and tissue-based products (HCT/Ps) for 
communicable diseases.” 

However, the agency also states that certain diagnostic indica-
tions such as hepatitis B, hepatitis C and HIV could upgrade the 
test to a class III device. In such situations, FDA says sponsors 
should contact the agency for further guidance. It also says that, 
in general, sponsors should discuss clinical and validation studies 
with FDA prior to starting them to learn about additional recom-
mendations, because it is a “fast-moving field.”

While the draft guidance is still open for comment, there have 
been at least 10 comments submitted by stakeholders. Only two 
have so far been publicly posted by the agency. In one set of 
comments, Charles Chiu and Steve Miller, associate professors of 
laboratory medicine at the University of California-San Francisco, 
raised concerns about the scope of the guidance.

“The scope of this draft guidance includes infectious disease 
NGS Dx devices that employ targeted or agnostic (metagenomic) 

sequencing approaches,” they write. “However, the fundamental 
differences between these two approaches – which are signifi-
cant – are not well defined.” 

They argue that many of the recommendations in the draft, 
including panel-based approach, and recommended number of 
positive specimens per claimed organism or marker aren’t prac-
tical when trying to sequence metagenomics. Instead, the aca-
demics recommend the agency create separate sections for each 
approach and provide more guidance depending on the number 
of organisms that a test targets.

Besides touching on the two very broad topics of how sponsors 
should describe NGS tests in pre-market submissions and provide 
information to validate their product, the agency also outlines a 
pathway that sponsors can use to modify their device with new 
microbial targets. The pathway could be used for public-health 
purposes or in an emergency situation, the agency notes.

“Since many studies have been conducted to establish the per-
formance of the previously cleared or approved device, and we pre-
sume that the assay’s performance has not changed, only a subset 
of the evaluations may need to be repeated for the new submission,” 
said FDA. “In your submission, you should also provide a detailed 
procedure for adding new species to your device. These procedures 
include: acceptance criteria, risk analysis and validation testing.” 

FDA has been prolific recently in drafting guidances affecting 
NGS technology. In July, the agency issued two draft guidance 
documents: one on the topic of using standards to support regu-
latory approval of germline NGS tests, and the second on lever-
aging databases to support regulatory approval. The drafts have 
so far been positively received by industry and the agency says 
there are more to come. 

Stakeholders can comment on the NGS guidance on regula-
tions.gov under docket No. FDA-2016-D-0971 until Sept. 12.    
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Join us for MDMA’s 9th Annual Medical Technology Executive Forum  
in Palo Alto, California on September 29, 2016. This unique, one-day event 
is a must for CEO’s and Senior Executives to meet and discuss the issues 
that face the med tech industry.  

Hear from some of the top industry experts and government officials who 
will address investment options, FDA reforms, reimbursement strategies 
and much more.

Speakers Include
■	 Jeffrey Shuren, MD, Director, CDRH
■	 Scott Huennekens, President & CEO, Verb Surgical, Inc.
■	 Josh Makower, General Partner, NEA
■	 James Mazzo, Executive Chairman & CEO, AcuFocus, Inc.

As MDUFA negotiations continue to progress and other regulatory reforms 
are being debated, the CDRH Director (via video conference) will share how 
the agency envisions the next generation of policies to spur innovation.  

This interactive session at MDMA’s Executive Forum provides a frank  
discussion about how industry and regulators can work better together,  
and what can be expected over the coming years.
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■	 The Future of Innovation
■	 Raising Capital
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Be sure not to miss out on this premier med tech event to network 
with colleagues and hear from leading experts.
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