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Abstract

Market authorization, capitalization, patient access and the forces shaping the
Medical Device Industry in USA and Europe: A comparative prospective
Dr. Palak Gupta

ZS Associates, Gurgaon
Guided by Dr. S.D Gupta

Keywords: medical devices, legislation, market authorization, USA, Europe,
reimbursement, approval process, hospitals, FDA, regulations, medical device industry,

trends
Background

The ever growing need and the inexorable urge to improve quality of life, supplemented
with the will to ensure the best possible health environment for human beings, have over
the years nurtured the ever intensifying interest for medical devices, broadly defined as
“any instrument, implant, in vitro reagent, apparatus or similar or any related article which
are used for diagnosis, prevention, or treatment of disease or any other conditions, and
which does not achieve its purpose through chemical action within or on the body”. More
than 500,000 different types of devices in the field of healthcare are produced around the
globe ranging from simple, everyday consumer products such as spectacles, dentures, to
plasters and ostomy products, syringes and bandages, hip implants, MRI and X-Ray
equipment, and pacemakers (Medtech Europe, 2016).

Medical device and equipment are a dynamic segment of both the USA and EU
economies with the growth rate of the industry in both the regions dominating the global
front with both the markets experiencing an uptick in this segment in recent years. The
USA medical device industry is valued at more than $140 Billion in 2015 accounting for
45% of the global market while Europe contributes around 28% of the global market with

EU-5 countries being the major shareholders constituting the major chunk of the market.

In this study medical device industry in both U.S and EU are compared on the following

ground:




1. Market Authorization and Capitalization: Market authorization involves the entire
comprehensive process from the development to the dissemination of medical devices.
Marketing authorisation procedure encompasses: classification of medical devices
based on some criteria, procedures for market authorization for different classes,
registration of manufacturers and medical devices, marking of medical devices, time
frame/period required for the completion of the entire process, post marketing
requirements.

2. Patient Access and Reimbursement process for Medical Devices: Patient access is
defined as the paying of the reimbursement money by a national or a third party payer
to the manufacturers and making the medical device accessible to the patients.
Reimbursement process has certain key attributes on which the comparison is made:
regulatory bodies involved and the reimbursement process for medical devices in each
geography.

3. Forces shaping the Medical Device Industry: This segment encompasses the medical
device market overview in each geography, the healthcare providers landscape, the
various decision makers involved in the procurement process for medical devices and
the different trends dominating the market in different geographies.

Methodology

Aim

To provide a general understanding of the similarities and differences of the market
authorization procedure and patient access systems for medical devices in the US and

Europe under various forces shaping the industry in both the geographies.

Objectives

e To understand the medical device market with focus on the global market need,
potential benefits, and drivers and barriers in medical device industry

e To examine, analyze and compare the market authorization and regulatory
procedures in the USA and Europe

e To assess and differentiate medical device financing by the government and the
reimbursement process involved for medical devices in the USA and Europe

e To study the emerging trends and their impact on the medical device sector in the
US and Europe




Study design and tools

a) Type of study: Systematic review of literature

b) Study duration: The study is based at present i.e. the market authorization system,
reimbursement process and the forces shaping the industry currently in action are
studied.

c) Data collection: Publicly available secondary research data sources are deployed

Discussion and conclusion

On a broader level the market authorization procedures in both the geographies have the
same basic concept. In both the systems, the endeavor to gain market authorization
increases with the perceived risk of the device and in both systems an existing equivalent
device on the market allows for easier market authorization. On the other hand, many
striking differences between both the systems can also be identified. An important
difference is that market authorization and approval process in the USA is granted and
handled by the FDA, a governmental body thus, making the authorization process a
governmental responsibility, while in Europe market authorization for medical devices is
handled by companies and designated and supervised by the authorities and are referred to
as ‘Notified Bodies’. Additionally, in terms of technical requirements both the systems also
differ. Although US is high on clinical investigation of the medical devices, the negative
implication of this approach is that a life saving is withheld from patients in the USA who
are in dire need of it, whereas the same medical device is available to the European

patients.

Also, when comparing patient access and reimbursement model for both the geographies,
it is shown that lower risk devices achieve market access in a comparable amount of time,
the variation comes in term of the innovative and high-risk devices which require higher
degree of clinical evidence and because of which the patient access time frame varies for
the US and the Europe.

In term of market share and growth, U.S medical device market is pioneer globally and is
expected to retain its position in the subsequent years. After U.S, Germany stands second
globally with the market share of 24.5 Billions USD.
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1. Preamble:

Healthcare industry is one of the most composite and largest industries in the world. This
industry has a very strong position in term of economy with a relatively high share of GDP
of any country being contributed to this sector. Healthcare sector consists of hospitals,
diagnostics and pathology, medical tourism, tele-medicine, clinical studies, research and
development, health insurance and so on. Medical device industry forms an imperative and
dynamic section of the global healthcare system as it plays a key role in the delivery of

healthcare.

The ever growing need and the inexorable urge to improve quality of life, supplemented
with the will to ensure the best possible health environment for human beings, have over
the years nurtured the ever intensifying interest for medical devices, broadly defined “as
any instrument, implant, in vitro reagent, apparatus or similar or any related article which
are used for diagnosis, prevention, or treatment of disease or any other conditions, and
which does not achieve its purpose through chemical action within or on the body.”
Furthermore, the remarkable scientific, technical-innovative advances occurring in the field
of healthcare, have empowered the Medical Device Market across the globe with an ever
amplifying number of sophisticated and inventive solutions sprouting to properly overcome

and counter ailments and pathologies that were once considered to be untreatable.

More than 500,000 different types of medical devices are produced globally ranging from
simple and everyday consumer products such as spectacles, dentures and sticking-plasters,
to incontinence and ostomy care products, syringes and bandages, to hip implants, MRI1 and

X-Ray equipment, and pacemakers (Medtech Europe, 2016).

Medical device and equipment are a dynamic segment of both the US and EU economies
with the growth rate of the industry in both the regions dominating the global front with
both the markets experiencing an uptick in this segment in recent years. The USA medical
device industry is valued at more than $140 Billion in 2015 accounting for 45% of the
global market while Europe contributes around 28% of the global market with EU-5
countries being the major shareholders constituting the major chunk of the market.
However, medical devices investment, sanction process, regulation, reimbursement and
acquisition is differently structured both in the USA and EU, with vastly different

regulatory frameworks and market entry vehicles for foreign companies to navigate.
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In this study Medical Device Industry in both U.S and EU are compared on the following

ground:

Market Authorization and Capitalization: Market authorization process involves the
entire process right from the development to dissemination of medical devices. It involves
competing interests: ensuring that the medical devices under scrutiny are both safe and
effective, facilitating the movement of innovative devices as rapidly as possible so that they
are available to the public at the earliest.

Balancing these objectives falls on to the Federal “Food and Drug Administration (FDA)”
in the United States, and to regional and centralized regulatory bodies in the European
Union who provides CE Marking to the authorized medical devices. In Europe, the
regulatory framework for market authorization of medical devices consists of three main
directives “90/385/EEC Active implantable medical devices, 93/42/EEC medical devices
and 98/79/EC in- vitro diagnostic medical devices” while in USA there exists the Federal
Food Drug and Cosmetic Act (FD&C Act) and the Food and Drug Administration
Modernization Act of 1997 (FDAMA), covers the regulation of food, drugs, devices and
biological products specified along with providing regulation for market authorization of
medical devices.

Marketing authorization system encompasses:
e Classification of Medical Devices
In both the US and Europe, classification systems for medical devices (based on
level of risk) are used as a basis for the market authorization procedures and provide
distinction between low, medium and high risk devices. Under the USA legislation,
medical devices are segregated into the following categories:
v Class I: Devices that are not intended to help support or sustain life and
may not present an unreasonable risk of illness or injury.
v Class II: These devices are designed to perform as indicated without
causing injury or harm to the patient or user
v Class Il1: These are the devices that support or sustain human life, are of
substantial importance in preventing impairment of human health, or present

a potential, unreasonable risk of illness or injury
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v" Humanitarian Device Exemption (HDE): Device that is intended to
benefit patients by treating or diagnosing a disease or condition that is
termed as ‘orphan’

While in Europe, medical devices are assigned to either of the four regulatory
classes:

v Class | : Low risk medical devices

v Class lla: Medium risk medical devices

v Class I1b : High risk medical devices

v Class I11: Very high risk medical devices

Procedures for Market Authorization

In the US, legislation concerning medical devices is governed by the FD&C Act
which is implemented by regulations Title 21 Code of Federal Regulations (21
CFR) Parts 800-1299. Definition of a medical device, classification, conformity
assessment and registration requirements are described in these parts. There are two
main procedures requiring FDA involvement namely, Pre-market Notification or
510(K) and Pre-market Approval (PMA) .
In Europe, conformity assessment procedures are there for all the classes of medical
devices carried out by different notified bodies.
Registration of Manufacturers and Medical Devices

In the USA, owners or operators of medical device establishments or facilities are
required to register annually with the FDA if they are engaged in the production or
distribution of medical devices intended for use in the USA along with registering
the list of devices they made and the activities that are performed on those devices.
In Europe, according to Article 14 of the MDD, manufacturers of Class | are
required to register with a Competent Authority when placing medical devices on
the EU Market. Also, only manufacturers are required to register while the
economic operators are exempted from any such obligation.
Marking of Medical Devices
There is no official mark for FDA approved devices in the USA. However, in
Europe the medical device that is legally placed in the market should bear a CE
mark along with an identification number of the notified body if involved.

Time frame for Approval
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Time frames are given for the FDA to process Pre-Market approvals (180 days) and
510(k) approvals (90 days). However, FDA does not always abide by the given time
frame.
In Europe, as such no specific procedure time is mentioned. In practice, clients can
negotiate with the involved notified bodies.

e Post-Marketing Requirements
In the USA, manufacturers have to report to the FDA, incidents and events that
requires remedial action to be taken to prevent the risk of substantial harm to the
public health. In addition, Quality System (QS) Regulation is also conducted in the
post-marketing phase for medical devices.
In Europe, the MDD requires manufacturers, irrespective of the device class, to
appoint and keep up to date a systematic procedure to review experience gained
from devices in the post-production phase.

2. Patient Access and Reimbursement process for Medical Devices: Patient access is
equated with the availability of the medical device to the patients when the reimbursement
money is paid by a national or a third party payer to the manufacturers. Public/private
insurers decide whether and at what price they will pay for a device. Generally, public
system takes longer timeframe to make reimbursement decisions as compared to their
private counterpart. Reimbursement process in any region greatly depends on the type of
insurance coverage availed by its inhabitants. Comparatively more Europeans have public
insurance as compared to Americans.

In US upon FDA approval CMS (Centers for Medicare and Medicaid Services) provides
reimbursement for majority of medical devices. On the contrary in Europe especially in
EU-5 countries, medical devices on being granted CE-mark are evaluated by the respective
regulatory authorities in different countries before being reimbursed especially in the public
sector. European countries usually require additional data on the device’s safety and
effectiveness, as well as on cost-effectiveness before granting reimbursement.

Medical Device market in the U.S and EU-5 are compared on the following key points:
e Regulatory Bodies involved in the Reimbursement procedure
U.S and Europe differ on account of the principal regulatory bodies involved in the
reimbursement process both at the national and regional level. Before being granted
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reimbursement, medical devices are assessed by regulatory bodies for technical,
economical and clinical evaluation.

In U.S, FDA is the primary regulatory body assisted by accessory embodiments,
who together oversee the reimbursement process of medical devices.

While in Europe, each country has its own set of national and local bodies, who
have the job of enlisting the medical devices on the national formulary list before
allocating reimbursement under their respective national trusts.

Reimbursement process for medical devices

Medical device journey for the reimbursement process starting from getting enlisted
in the system to receiving payment is distinctive for each country and thus, greatly
differs. It’s a highly distinct process which varies for different medical devices
depending on their specialization or the medical procedures in which they are
utilized.

In U.S, codes are granted to different medical devices on the basis of which they are
reimbursed where different codes signify different payment tariffs.

In Europe, different countries have distinctive reimbursement processes for medical
devices where the payment is based on the procedures in which they are used (in-

patient or out-patient setting) or the category to which the device belongs to.

3. Forces shaping the Medical Device Industry: Forces influencing and shaping the medical

device industry varies in both the US and EU based on different consumer needs,

demographics, epidemiology of diseases, provider setting landscape, emerging changes due

to the dynamic administrative scenario with Trump’s victory in USA and application of

Brexit in EU, changing procurement process of medical devices in the provider setting and

new emerging payer behavior in context with the new healthcare reforms coming.

Comparison under this segment is done under the following heads:

Medical Device Industry Market Overview

Current and forecasted market size of the medical device industry is compared
along with analyzing the different market drivers and barriers influencing the
market in both the geographies. Additionally, all the competitive conditions
affecting sales and trade of medical devices in both the regions are taken into
account and a comparative analysis is done based on the import and export market

in both the geographical sectors.
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Provider Setting Landscape

Different indices of provider setting landscape i.e. number of hospitals, beds,
healthcare professionals and their trends through the years are compared to predict
the requirement and utilization of the medical devices in these provider settings.
Procurement procedure for medical devices

General procurement procedure for medical devices followed in each geography
keeping in account the various decision-makers involved and the amount of
leverage they have in taking the final call is compared.

Emerging trends

Trends making or intended to make an effect on the medical device industry are
compared to predict the ripple effect they can have on the industry in the respective
geographical locations.

The way in which medical devices market is structured in US and EU differs significantly,

with vastly different regulatory frameworks and market entry vehicles for foreign

companies to navigate. This study is intended to provide a general understanding of the

similarities and differences of the market authorization systems for medical devices in the
USA and Europe.

2. Objectives

To understand the medical device market with focus on the global market need,
potential benefits, and drivers and barriers in medical device industry

To examine, analyze and compare the market authorization and regulatory
procedures in the US and Europe

To assess and differentiate medical device financing by the government and the
reimbursement process involved for the medical devices in the US and Europe
To study the emerging trends and their impact on the medical device sector in the

US and Europe
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3 Materials and methods

a. Study Design
A systematic review of literature has been applied in this research to study and assess the
medical device industry in the U.S and Europe and to eventually do a comparative analysis

between both.

b. Study Duration
The study is based at present, i.e. authorization, market access and reimbursement models
in the latest year, while for different forces shaping the medical device industry a

retrospective analysis is done in order to predict the trends in the coming years.

c. Data Collection

Secondary Research is conducted. The data gathered from various sources is compared and

analyzed. The data are collected from:

e Internal Data such as previous researches from various published sources and
written submission from interested parties was taken into account

e Government statistics and information from government agencies like WHO,
OECD, Eurostat, FDA

e Different sources like articles from journals, reports from research centers and
electronic databases that includes Research Gate, PubMed Central, BioMed Central,
ScopeMed, Oxford Journals, British Medical Journals and International journal of

health sciences and research

d. Sample
The data are obtained for two geographies namely the USA and the Europe. In Europe,
only five countries constituting EU-5 i.e. Germany, France, U.K (United Kingdom), Italy
and Spain are considered. The selection basis for taking these countries in the estimation is
based on the good data availability for these countries as they are the leaders in the domain
of medical device market. As a comparative analysis, the estimate is also based on these

countries representing the European Union and the USA.
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e. Sample Size

Number of articles, reports

searched =230

| Number of duplicate
[ articles, reports = 53

Number of articles, reports left after
excluding duplicates = 177

57 articles, reports excluded after
reading titles and abstracts

they were published before 2009

16 articles, reports excluded
based on the inclusion criteria
{(keywords)

13 articles, reports excluded due
to missing full text

1
| |
I 1
1 1
1 1
1 I
1 1
| |
I 1
1 1
1 1
1 I
1 1
| |
I 1
1 1
1 1
1 I
1 1
| |
I 1
| 20 articles, reports excluded as |
1 I
1 1
| |
I 1
1 1
1 1
1 I
1 1
| |
I 1
1 1
1 1
1 I
1 1
| |
I 1
1 1
1 1
1 I
1 1
| |
I 1

Articles, reports included
in the review = 71

Keywords (inclusion criteria): medical devices, legislation, market authorization, USA,

Europe, reimbursement, approval process, hospitals, FDA, regulations, medical device

industry, trends.

Exclusion Criteria: Articles and reports on drugs and medicinal products approval and
reimbursement process in the USA and Europe were excluded.

The sample size contains 71 relevant articles, journals, projects and papers published.

4 Review of literature

This study is all about finding and comparing the similarities and difference in the medical
device market in terms of market authorization, capitalization, patient access,
reimbursement and factors chiseling the industry of these two distinct geographies namely
US and Europe Union. This literature review is all about discussing in depth the various
elements on the basis of which this study has been structured and established which in turn

is achieved by evaluating previous studies revolving around medical device industry and its
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components. This segment of study provides through selective reference to some of the
literature, a better understanding of the medical device market in both US and EU and
outlines previous research findings and trends on the medical device journey in both
geographies.

4.1  Tounderstand the medical device market with focus on the global market need,
potential benefits, and the drivers and barriers in the medical device industry.

4.1.1 Medical Devices

The World Health Organization (WHO) defines a “medical device as any instrument,
machine, appliance, implant, in vitro reagent or calibrator, software, material or other
similar or related article, intended by the manufacturer to be used alone, or in combination,
for human beings for one or more of the specific purposes including diagnosis, monitoring,
and prevention of diseases” (WHO, 2003). Thus, any device that has an intended use for
analyzing data gained from a human, changing human anatomy or analyzing substrates

from a human are considered medical devices.

Itis estimated that there exist over 500,000 diverse medical devices on the market, which
are further categorized into 20,000 generic groups?. In the broad categorization, the medical
device segment is divided into medical device technology and in-vitro medical devices
(MedTech Europe 2015)3. These segments are such that the in-vitro devices (IVD) are used
in analyzing human substances, while the medical device technology group includes all

other devices and products.

Global Medical Devices Nomenclature (GMDN) Agency has further categorized the
medical devices in 16 product group categories (MedTech Europe 2012, GMDN

2010)*which are enumerated in the following table:
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Table 4.1: Classification of Medical Devices

| copE | CLASSIFICATION EXAMPLE PRODUCTS

Active implantable technology

Anesthetic and respiratory technology
Dental technology
Electromechanical medical
technology
Hospital hardware
In-vitro diagnostic technology

Non-active implantable technology

Ophthalmic and optical technology

Reusable instruments

Single use technology

Technical aids for disabled

1

v
L
o

Diagnostic and therapeutic radiation

technology

W

Complementary therapy devices

Biological-derived devices
15 Healthcare facility products and
adaptations

16 Laboratory equipment

w
S
c
S
@
®
<
-]
zZ

4.1.2 Medical Device Market

Cardiac pacemakers, neurostimulators

Ontygen masks, anesthesia breathing
units
Dentistry tools, tooth floss, tooth
brushes

X-Ray machines, CT scanners, MRIs

Hospital beds
Pregnancy test, blood glucose strips
Cardiac stents, hip or knee
replacements
Spectacles, contact lenses
Sterlizable surgical instruments,
endoscopes, stethoscopes
Syringes, needles, surgical gloves,
gowns
Wheelchairs, hearing aids

Radiotherapy units

Suction cups, bio-energy mapping
systems
Biological heart valves

Gas delivery systems

Most IVD which are not reagents

Medical device industry is one of the most humongous industries in healthcare, directed

by innovation and new technologies. The last decade has seen an unprecedented rise in

innovative and improved technologies, which has resulted in the development of state-of-

the-art medical devices and has catalyzed growth and advancement in the overall healthcare

industry®.
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Global Medical Device Market, 2015

USA

Western Europe

m Middle/East Africa

m Eastern Europe

u Asia Pacific

Adapted from U.S Government Accountability Office, 2015

Figure 4.1: Global Medical Device Market geographic segmentation, 2015

The global medical device market size stands at nearly 400 billion U.S. dollars. From the
figure 4.1, it is clearly indicated that the U.S. medical device industry is the global leader
with sales of around $145.948 billion, which represents approximately 45% of the global
market, according to the U.S. Government Accountability Office (or GAO) 2015 statistics
with Europe standing second with the market share of 28% followed by Asia Pacific (24%)
and Africa (3%) ©. The global medical technology industry is expected to blossom with a
compound annual growth rate of 5.7% (Statista, 2016) keeping in view the various
technical innovations coming in the field of healthcare ’

4.1.3 Drivers of Medical Device Market
Following are the drivers of the medical device market:

1. Strong growth driven by demographic factors: According to WHO, between
2015 and 2050, the proportion of the world’s population over 60 years will nearly
double from 12% to 22%, thereby making the older population over 60 years
outnumber children younger than 5 years 8. This is creating an uproar in the
medical device market to create devices catering to this specific segment of the
population. The ophthalmic, cardiovascular and orthopedic device markets are all
getting influenced by the ageing sector.

2. New upcoming lifestyle and chronic diseases: The emergence of new lifestyle and

chronic diseases like hypertension, diabetes mellitus, dyslipidemia,
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overweight/obesity and cancer globally has created a new section of medical
devices used specifically for this cause thereby, increasing the overall potential and
demand of the Medical Devices in the healthcare sector.

3. A new way of life: With rising per capita income globally, increasing number of
consumers are demanding the latest in medical treatment and services, thereby
creating a demand for new, minimally invasive and self-sustained technology.

Also, continued efforts are being exerted by the government to bring all its citizens
under the basic medical coverage and modernize its health infrastructure and by
health providers to improve the quality of life, which is achieved by the application
of the new improved medical technology °.

4. Medical-technical Innovation: Unprecedented advancement in innovative and
developed technologies in the field of healthcare sector is leading to an expansion
of the overall medical device industry, making it more lucrative for the companies
to invest and be a stakeholder of this healthcare segment.

5. Shifting focus on Tele-Health and Home Diagnostics products: Increasingly
ageing population has led to a shift in the medical device product mix with more
emphasis on Tele-health and Home Diagnostics products.

6. An accessible market: Medical devices present large market opportunities, as well

as a good revenue turnover for medical device startups™®.

A study conducted by Petra Maresova, et.al analysis the external and internal environment
of the medical device industry. The aim of the study was to investigate the current
situation in the medical device industry in Europe, its potential strengths and weaknesses in
the context of economic and demographic development. The study specified an analysis of
the economic state of the MD industry in the context of demographic development of
European Union’s macroeconomic indicators and views of experts in the field of medical
device development, concerning the opportunities for entities involved in the medical
device market. It concluded that the innovative activity is stable and well regulated by
responsible authorities in Europe. Worldwide, the medical device market is expected to
grow. As far as its future development is concerned, the medical device industry may look
for new opportunities for its development in the developed economies, the expanding

middle class in the emerging nations and in aging population 1%,
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4.1.4 Barriers in Medical Device Market

Following are the barriers existing in the medical device market who pose a threat to the

manufacturers trying to enter the domain*? 3

1. Stringent regulatory environment: Stricter regulatory environment for
medical device approval process, including the Affordable Care Act’s excise
tax, longer FDA review, and tightening rules in Europe for CE Mark approval
all create challenges for the manufacturers.

2. Hiked competition: Adding to margin pressures is increased competition
through greater globalization and venturing of companies in foreign regions.

3. Emergence of Group Purchasing Organizations (GPO): Development of
GPOs across the globe has effectively limited the pool of potential customers
for the medical device companies.

4. Application of cost-containment measures: Trends related to cost-
containment initiatives such as lower reimbursement from government
programs and increased awareness and cost sensitivity of patients and their

healthcare providers.

4.2 Toexamine, analyze and compare the market authorization and regulatory
procedures in the USA and EU-5

4.2.1 Overview of U.S. and EU Medical device market

Medical device market in U.S. and EU form the backbone of the global market with both of
the geographies contributing the maximum in terms of production and consumption of
medical devices along with being leaders in the development of innovative and improved
products. This market is a dynamic segment of both U.S. and EU economies with the
growth rate of the industry in both the regions dominating the global front with both the
markets experiencing an uptick in this segment in recent years. The USA medical device
market is valued at more than $140 Billion in 2015 accounting for 45%?* of the global
market while Europe contributes around 28% of the global market with EU-5 countries
being the major shareholders constituting the major chunk of the market. =~ The 40 major
companies that account for almost 90 % of the medical device industry market turnover are
based in the USA and Europe with Johnson&Johnson, Medtronic and GE Healthcare as the
pioneer companies in the USA and Siemens Healthcare and Philips Healthcare in

Europe.
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However, medical device investment, sanction process, regulation, reimbursement and
acquisition are differently structured both in the USA and EU, with vastly different
regulatory frameworks and market entry vehicles for any company to navigate.

Thus, one of the major issues for companies operating or planning to operate in these two
regions is to be updated on the regulatory requirements and implement them in the process,
to understand the reimbursement process under which their respective device could be
covered and to grasp the ongoing trends which will help them in better positioning their

product.

4.2.2 Market Authorization and Capitalization
A. Current medical device approval process

According to the WHO, “each nation itself is responsible for placing policies and
regulations that address all elements regarding the development and distribution of medical
devices. The main elements of the medical product life cycle include: high quality and
good manufacturing practices, affordable prices with safe, appropriate use all the way to
safe disposal after the use” (WHO 2013).

For medical devices, market authorization involves regulation of the development and
dissemination of medical devices. It involves competing interests namely: ensuring that the
devices under scrutiny are both safe and effective, facilitating the movement of innovative
devices as rapidly as possible so that they are available to the public at the earliest.

Balancing these objectives falls on to the Federal Food and Drug Administration (FDA) in
the United States, and to regional and centralized regulatory bodies in the European Union
who provides CE Marking to the authorized medical devices. In Europe, the regulatory
framework for the market authorization of medical devices consists of three main directives
“90/385/EEC active implantable medical devices®®, 93/42/EEC medical devices!’ and
98/79/EC in- vitro diagnostic medical devices'®”. These directives are supplemented by a
number of amending or implementing Directives, Commission Regulations and several
other legal reference documents, medical devices must be in conformity with the rules
established by these directives prior to being marketed and/or put into service in the EU. At
the EU level, there is no centralized approach to authorize medical devices similar to that in
the United States. In the USA there exists the Federal Food, Drug, and Cosmetic Act
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(FD&C Act) *° and the Food and Drug Administration Modernization Act of 1997
(FDAMA) % which covers the regulation of food, drugs, devices and biological products

specified along with providing regulation for market authorization of medical devices.

The European Medicines Agency of the EU, unlike the Federal Drug Administration
(FDA) in the United States, is not involved in the approval process of medical devices.
Medical devices in the EU are assessed for efficacy and safety by, notified bodies, which
are private organizations/firms staffed by experts and certified by the EU Member
States™>while in U.S everything is performed entirely by the government i.e. FDA. EU
members have the authority of implementing the legislation and taking any measures
required to ensure that medical devices meet the set required criteria prior to being

marketed in the EU and/or put into service.

In both the U.S and Europe the authorized systems have been criticized with regard to
guaranteeing the safety and effectiveness of medical devices. The critical focal point of the
criticism has been on medical products, obtaining market authorization by using safety and
effectiveness data of existing products on the market by claiming equivalence between
them and the existing product?. This has resulted in the occurrence of adverse events as a
result of which in the EU the Notified Bodies have been made more stringent and their

supervision has been escalated.

Following is an overall view of how the medical devices undergo an approval process in
the U.S under the regulation of the FDA.
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Is your product a device?
(Consult the FDA Device Determination Officer)
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Figure 4.2: Overview of Medical Device Aprroval Process in the U.S

Establishment Registration

of medical devices intended for use in the US are required to register

h Manufacturers (both domestic and foreign) and initial distributors (importers) )
J annually with the FDA J

Medical Device Listing

Premarket

A (" Most establishments that are required to register with the FDA are also )
required to list the devices that are made there and the activities that are
J \_performed on those devices J
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Labelling Requirements

J \

Labeling includes labels on the device as well as descriptive and
informational literature that accompanies the device

To make sure the device meet the
definition of a medical device in
tion 201(h) of the FD&C Act

and effectiveness of a medical device

Identifies the level of regulatory control that is necessary to assure the safety

-
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e ~
Identifies unless exempt, the marketing process (either premarket notification
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Development of data and/or
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information necessary to submit a
marketing application, and to obtain

(" For some [510(k)] submissions and most PMA applications, clinical
» performance data is required to obtain clearance to market

Quality System (QS) regulation
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Investigational Device Exemption (IDE) regulation, in addition to marketing
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Medical Device Reporting
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Adopted from: FDA

Figure 4.3: Medical Device journey in U.S market




In the EU, the set directives in conjugation with the Notified bodies grant approval for the
medical devices of the following approval process.

Determine which EU Medical Device Directive applies to your device: 93/42/EEC — Medical Devices Directive (MDD) or 90/385/EEC - Active Implantable
Medical Devices Directive (AIMDD):

Classification of device Sterile Measuring I
ing Annex IX of
won e Class| Class| Class lla Class lIb Class II/AIMD

Most companies apply Class | (Sterile) Class | (Measuring) RGeS Na Class Ilb Class IlI/AIMD
the 150 13485
standard for QMS PMS procedure done Implement Quality Management System (QMS) in accordance with Annex Il or V of the MDD.

Class | (Sterile) Class | (Measuring) Class lIVAIMD

Prepare a Technical File which provides detailed information and demonstrate compliance with 93/42/EEC. Prepare a Design Dossier
y Y | ]

Class | (Sterile) Class | {Measuring) Class llb Class IIFAIMD

Appoint an Authorized Representative (EC Rep) located in Europe. The EC Rep should be qualified to handle regulatory issues. Place EC REP name and address on
Instructions for Use or outer packaging or device label
Class | (Measuring)

Class lib Class IIFAIMD
QS and Technical File or Design Dossier must be audited by a Notified Body or a Third party accredited by European Authorities
 J

Class | (Sterile)
No Notified Body audit
of QMS or Technical File

150 13485 must be Class | (Measuring) Class lIlb Class lI/AIMD
renewed every year Issued a European CE Marking Certificate for the device and an ISO 13485 certificate for your facility following successful completion of
and CE every 3 years No%iied Body audit
Class | (Sterile) Class | (Measuring) Class llb Class II/AIMD
Prepare Declaration of Conformity, a legal document prepared by the manufacturer stating that the device is in compliance with the applicable Directive. Affixation of
CE Marking
Class | (Sterile Class | (Measuring Class IlI/AIMD
Class | devices are registered with Competent Authority Some EU members require additional registration for Class lia, lIb or il devices

¥
Class | (Sterile) Class | (Measuring) Class llb Class lIJAIMD
CE cerificates do not expire. Audit each year by a Notified Body to ensure ongoing compliance with 93/42/EEC or 90/385/EEC.

Adopted from CE marking under EC

Figure 4.4: Flowchart of current approval process of Medical Devices in EU

B. Classification of the Medical Devices

In both geographies, medical devices are classified into subsequent classes based on the
“risk based” criteria where, classification system is used as a starting point for the market
authorization procedures.. The medical device is classified according to the rules set by the
regulatory body for device classification plays a major role in the marketing clearance
application, since the final product can only be marketed according to this classification.
Therefore, the basic concept of both the systems is comparable 2.

Based on the amount of risk presented, the classification of medical devices makes a
distinction between low, medium and high risk devices. Classification of the device is an
essential tool for it determines the (choice of) approval and market authorization procedure
that has to be followed to obtain final market authorization. Therefore, the first step in the
approval process is taken by the manufacturer, who is required to determine the class of its

medical device in order to apply the appropriate conformity assessment rule. Most stringent
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marketing approval and authorization procedures are required for high risk devices because
of which the effort required to gain market authorization automatically increases for high
class and decreases for products falling into the low risk class 2.

The classification rules of medical devices, depends on the vulnerability of the human
body, taking into account possible dangers inherent in the technical design and manufacture
of the devices. Application of the classification rules is based on the intended purpose of
the devices. Most devices fall within the classification rules, except for a small number of
products that are difficult to classify, such as borderline products or those with an unusual

nature.

For the risk classification of the devices, detailed classification rules are available in
Europe, whereas there are no detailed rules in the USA, where the classification is done by
the FDA. Also, In the USA, reclassification of a device is an easier process than in Europe.
Another difference is that Europe has a strict set of rules to categorize the devices in their

risk classes, while the USA follows a much more diffuse approach?®.

Class of o
Classified by Class Descripfion m
increasing

RISK to Devices that are notintended to help support or
patients or sustain life and may not present an unreasonable
users risk ofillness or injury; Leastregulated devices;
- o L Dental Flozs,
Class| marketed by submitting a notification to the e
Phamnaceutical and Medical Device Agency
[PMDA).
6‘ These are designed to perform as indicated Acupuncture
E Clase i without causing injury or ham to patient or user; needles, infusion
g Subject to safety and effectiveness study through pumps, surgical
y O Pre-market Motification (PRN) drapasz
E Implantable
8 These ame the devices that support or sustain pacemaker, HIV
S cl human life, are of substantialimportance in disgnostic tests,
= assll enting impaiment to human health tomated
preventing impaimrent to human health, or sutomate
8 present a potential, unreasonable rsk of ilness or external
\ X injury defibrillators
Device that is intended to benefit patients by
Humanitar treating ordiagnosing a disease or condition that Liposorber,
ianDevice iz ‘orphan” (Affects fewer than 4,000 individualsin Retinal
J Exemption the US/yesr). HDEs ars exempt from Prosthesis
[HDE}) requiremnents to demaonstrate effectveness. Still, systems

they must pose no unreasonable risks
Adopted from FDA

Figure 4.5: Classification of medical devices in the U.S
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Classified
by
increasing
RISK to
patients or
Users

Band Aids, Crutches, Wheel chair, surgical

Class| beds,

Dentalfilers, Diagnostic Ultrasonic devices,
Classlla Hearing sids, Contact lenses, Tooth crown,
Syringes forsingle use

Anesthetic devices, Respiratory devices, X-
Class b rays, Blood bags, Defibnllator, Dialysis devices,
Infusion Pumps

REGULATORY CONTROL

Heart Catheter, Coronary stents, Heart valves,
Classll
Breast Implants, Pacemaker

Adopted from CE marking EC

Figure 4.6: Classification of medical devices in the EU
B.1  Medical Device Cassification in the EU

In the EU, classification of medical devices is the first step in the approval process and
comes under the heading of “Conformity Assessment”, where the manufacturers
demonstrates the compliance of the product with the “Essential Requirements of safety and

performance of MDs” %

In Europe, medical devices are assigned to one of the four regulatory classes?>:

1. Class I: Low risk medical devices

2. Class Ila: Medium risk medical devices

3. Class I1b: High risk medical devices

4. Class I11: Very high risk medical devices
The classification of a device is governed by classification rules, described in Annex IX of
the MDD. These rules are based on criteria such as duration of use, invasive nature, contact

with critical parts of the body, biological effect and the supply of energy. To facilitate the
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use of the classification rules, a guidance document containing explanations and examples
was written. If a new medical device is developed, it can be classified by applying the
classification rules. This does not require a special decision by any regulatory body. In case
of doubt, a Notified Body or a Competent Authority can be asked to preside®® .

B.2 Medical Device Classification in the U.S

In the U.S following classification of medical devices is followed?’:

1. Class I: Devices which is of substantial importance in supporting, sustaining or
preventing impairment of human life or health, and do not present a potential
unreasonable risk of illness or injury.

2. Class I1: Devices for which it is necessary to establish a performance standard, in
order to provide reasonable assurance of safety and effectiveness.

3. Class I11: Devices for which insufficient information is available to establish a
performance standard. These devices support and sustain human life or present a
potential unreasonable risk of illness or injury.

4. Humanitarian Device Exemption (HDE): Device that is intended to benefit

patients by treating or diagnosing a disease or condition that is termed as ‘orphan’ .

FDA has organized 18 medical specialty panels, in which approximately 1700 distinct
types of devices are described. For each of these types of devices, a general description
enlisting intended use, the class to which the device belongs to and information about
marketing requirements are specified. A manufacturer can search the classification
database or go to the applicable device panel and find the type of device there product
comes under?’.

For a completely new and innovative device, the risk class cannot be established from this

list and the FDA will have to be contacted to establish the risk class.

C. Procedures for Market Authorization

Market authorization procedures somewhat differ in both the U.S and the EU. In the U.S,
the market authorization procedure for high risk devices does not allow equivalence with
other similar products to be used for easier market authorization and the manufacturer is
always required to perform one or more clinical studies, which might take one or more
years. While in Europe for the high risk devices, equivalence can be used as part of the

market authorization procedure. This contrast explains why certain devices can take several
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years longer to come onto the USA market, compared to Europe. Also, in the U.S for high
risk devices, it is specified that non-clinical laboratory studies and clinical studies involving
human subjects need to be included while in Europe, generally, “essential requirements”
related to safety, performance, design and construction are listed, to which the
manufacturer has to demonstrate compliance, as far as applicable, for their specific medical

devices %!

C.1 Market authorization procedures in the U.S

Once the classification for the new product is determined, the correct market submission
procedure has to be followed. There are two main procedures for market submission
requiring FDA involvement?®
a. Pre-market Notification or 510 (k)
b. Pre-market Approval (PMA)
In general, these rules apply to the various classes:

I.  Most Class I devices are exempt from 510 (k)
ii.  Most Class Il devices require 510 (k)
iili.  Most Class Il devices require PMA

The most stringent form of market submission in U.S is the PMA procedure, for which the
manufacturer has to submit an extensive set of documents to the FDA, while for the 510 (k)
procedure, the manufacturer has to show that his device is substantially equivalent to
another, already marketed device. The route of substantial equivalence is only valid for
eligible devices (mostly Class 1) and not for any device for which a substantial equivalent

device is available 2% %

C.1.1  Pre-market Notification 510 (k)

A 510 (k) is a pre-market notification to the FDA in which it is shown that the device to
be marketed is at least as safe and effective as a similar device which is already legally
marketed in the USA. This approach is valid for most Class Il devices. This comparison
with an existing similar device is called showing substantial equivalence, and the existing

device that is used for comparison is called the predicate?

The mandatory elements of a 510 (k) include (amongst others) *°:
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1. Asufficiently detailed description of the device, allowing the determination of
substantial equivalence.

2. Anidentification of the predicate device, to which substantial equivalence is
claimed.

3. An explanation of the intended use of the device. When these explanations differ
from the predicate, an additional explanation must be provided, describing why
these differences will not have an influence on the safety and effectiveness of the
device.

4. If the device has the same technological characteristics as the predicate, a
summary must be provided in which the technological characteristics of the new
device are compared to the predicate. If the device has different technological
characteristics, a summary must be provided in which it is explained in what way

the technological characteristics are similar to the predicate’s characteristics.

Intent to market a Device for .
which a 501(k) is required The New 510(k) Paradigm

Device
represents No
modification to
FDA
guidance/special
control/
recognized
standard for the
No device

design control

Process?
Manufacturer

intends to use
guidance/ special

Design validation is performed control/ standard

Conformance Assured Conformance Assured

al 510(k): Device
jon” Submitted

“Abbreviated 510(k)"”

Submitted
INDUSTRY

FDA X
Additional Information

Cannot

etermine

| SE- substantially equivalent

Adopted from: FDA
Figure 4.7: FDA Pre-market Notification 510(k)




For Class Il devices, regulatory requirements are attributed as special controls. Special

controls are usually device specific and incorporates 2130

i.  Performance standards

ii.  Post-market surveillance (PMS)
iii. Patient registries
iv.  Special labeling requirements
v.  Pre-market data requirements

vi.  Guidelines

Exemption: Class | medical devices exempted from 510 (k) notification while in some
cases, Class 1l devices can obtain market authorization using the 510 (k) procedure. For

example: a metal-on-metal hip implant.

C.1.2 Pre-market Approval (PMA) ?°

PMA is the assessment process of the FDA for the safety and effectiveness of most Class
Il medical devices. Because of the high risks associated with these devices, FDA has
determined that special controls alone are not satisfactory to guarantee safety and

effectiveness of the product. Therefore, a PMA is required for these devices.

The PMA documentation submitted by the manufacturer, includes both administrative

elements and scientific evidence sections.

There are two scientific evidence sections in a PMA application:

i. Non-clinical research: This section contains information on, the microbiology,
toxicology, immunology, bio compatibility, wear and shelf life of the product. Non-
clinical research has to be performed in accordance with certain regulations, defined
in 21 CFR Part 58.

ii. Clinical research: This section has to contain study protocols, safety and
effectiveness data, adverse reactions and complications, patient information and
results.

A Class Il medical device with a denied PMA is considered to be adulterated, and is not
allowed to be marketed. This procedure for market authorization is used for about one

percent of all devices allowed onto the USA market. 3!
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Pre-Market Approval application process

PMA Application is submitted

FDA advisory committee may review the PMA at
a public meeting and provide FDA with the
committee’s recommendation

FDA regulations provide 180 days to review the
PMA. and make a determination

MNotice is published on the Internet announcing
the data on which the decision is based

Considered adulterated
under section 501(f) of
the FD&C Act and
cannot be marketed

Provide interested persons an opportunity to petition FDA
within 30 days for reconsideration of the decision

Adopted from: FDA
Figure 4.8: FDA Pre-market Approval for Medical Devices in U.S

C.2 Market authorization procedures in the EU

C.2.1 Class | market authorization process
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For Class | medical devices, the conformity assessment procedure is performed with the
intervention of an external party. However, two specific groups of Class | devices are
defined for which there is limited intervention of external parties for the assessment
procedure: sterile devices (Class Is) and devices with a measuring function (Im). Notified
bodies are involved in the conformity assessment procedures (CAP) for Class | devices.*

C.2.2 Class Il market authorization process

Clas=s lla Medical Devices-CE Marking Routes
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documentation to support
declaration of conformity

AND
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auwdit by a notified a notified body [non-
body to 1 50 sterile products only)
134852003
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by notified body to 150
12485 2003 (excluding
de sign and manufacture)

Adopted from: CE marking

Figure 4.10: CE marking route for Class Ila Medical Devices

Class il Medical Drevices—CE Marking Routes
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Adopted from: CE marking
Figure 4.11: CE marking route for Class I1b Medical Devices




The stringency of the involvement of the Notified bodies increases when the device class
rises from I to Ila and Ilb. For Class 11, the full quality assurance system is implied in the
design, manufacture and final inspection of the device and is subjected to audit and
surveillance by Notified bodies*34

C.2.3 Class Il market authorization process

Clazss lll Medical Devices-CE Marking Routes

EITHER Annex lll: Type
examination by a notified

body

AND

Annex V:
Production guality

Annex |V: Every
device/batch

Annex II: Full

quality assurance. Design Dossier
Audit by a notified examination by a

body to a 150 nofified body
13485:2003

verifiedbya
notified body (non-
sterile products
only}

assurance audit by
a notified body to

150 13485: 2003
{excluding design)

Declaration of
conformity

Apply CE Mark and Market Devi
MtiﬁEdm!"mmr

Adopted from: CE marking

Figure 2: CE marking route for Class 111 Medical Devices

For Class Ill, the regulations and the satisfactory criteria required to be fulfilled further
becomes complicated and extensive. Many annexures and their implications have to be
covered, including EC verification, production quality assurance, EC declaration of

conformity under the authority of the Notified Bodies %

D. Registration of manufacturers and medical devices

D.1 Registration of manufacturers and medical devices in the U.S

For owners or operators in the medical device business, it is required to register annually
with the FDA, if they are involved in the production and distribution of medical devices
intended for use in the US. Most establishments that are required to register with the FDA
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are also required “to list the devices that are made there and the activities that are

performed on those devices”. ¢

Registration and listing provides FDA with the location of medical device
establishments/facilities and the devices manufactured at those establishments. Knowing
where devices are produced increases the ability to prepare for and respond to public health

emergencies. 7

D.2 Registration of manufacturers and medical devices in the EU

In  Europe, according to Article 14 of the MDD, manufacturers (or their authorized
representatives) of devices belonging to Class I, leaving aside devices which are custom-
made or intended for clinical investigations, are required to register with a Competent
Authority namely the Notified bodies before placing their respective medical devices on the
EU market. 2

The Competent Authority must be in an EU member state where the registered
manufacturer is located. If a manufacturer has no registered place of business in an EU
member state, a legal person (distribution partner/wholesaler) established in the EU must

be designated to act on his behalf, called as authorized representative 38

E. Marking of the medical devices

Any “medical device that is legally placed on the European market should bear a CE mark.
If a Notified Body is involved in the market authorization procedure, the identification
number of that Notified Body should accompany the CE (Conformité Européenne) mark.

However, there doesn’t seem to be an FDA approval/official mark for medical devices”3

F. Time frame for approval
USA

Time frames are given to the FDA when processing: 180 days for PMA approvals and 90

days 510 (k) approvals. However, FDA does not always meet the required time frames 4°.
E.U

In the medical device legislation no specific time frame is mentioned. However, in

practice clients can negotiate with the Notified Body involved in how long it will take to

43




obtain a decision on authorization. An estimated time frame of 210 days is laid down for

medical devices.

G. Post-marketing requirements

G.1 Vigilance and post-market surveillance
USA

Manufacturers have to report to the FDA, incidents and adverse events requiring remedial
action to prevent an unreasonable risk of substantial harm to the public health. The FDA
can request additional information of the manufacturer if it is deemed necessary to
safeguard public health. Manufacturers are required to report to FDA when one of their
marketed devices has or may have caused/contributed to a death, serious injury, or has
malfunctioned. It is the responsibility of the manufacturer to evaluate whether an event is

reportable or not.*!

Device user facilities, namely hospitals, ambulatory surgical facilities, nursing homes,

outpatient diagnostic facilities, or outpatient treatment facilities are required to report 2:

I. Device related deaths to the FDA and the device manufacturer.
ii. Device related serious injuries to the manufacturer, or to the FDA if the
manufacturer is not known.
iii. Submit to FDA on an annual basis a summary of all reports submitted during that

period.
Europe

The MDD requires manufacturers, irrespective of the device class, to institute and keep up
to date a systematic procedure to review the experience gained from devices in the post-
production phase and to implement appropriate means to apply any necessary corrective
action. Examples of information sources are complaints, literature, customer surveys. The
clinical evaluation has to be constantly updated with data obtained from post-market

surveillance. *

The obligation to notify the authorities in case of incidents and taking appropriate action is
known as a vigilance system. There are certain corrective action that can be required

following an incident:
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i.  Adevice recall.
ii.  The issue of a field safety notice.
iii.  Additional surveillance/modification of devices in use.
iv.  Modification to future device design, components or manufacturing process.

v.  Maodification to labelling or instructions for use.

G.2 Distribution and sales channels
USA

Manufacturers (both domestic and foreign) and initial distributors of medical devices must
register their establishments with the FDA. This provides FDA insight into the distribution

channels. %

Europe

There are no requirements for the distribution or sale of medical devices in the MDD.Only
manufacturers of Class | and custom made devices are required to register themselves with

the national Competent Authorities 2

G.3  Supervision and Recall

USA

The FDA can perform inspections at the manufacturer’s site, albeit no guidelines on the
reasons and frequency of these inspections could be found. A recall is often voluntarily
initiated by the manufacturer, however a recall can also be initiated by the FDA to protect
public health or as a consequence of serious deceit. A recall always has to be notified to the
FDA 2t

Europe

After CE certification the EU member states are responsible for ensuring that the medical
devices, when correctly installed, maintained and used for their intended purpose, do not
compromise the health or safety of patients, users or other persons. Incidents must be
notified to the relevant national Competent Authorities (Notified Bodies) by the
manufacturer or the Authorized Representative. A recall is often initiated by the

manufacturer itself. 2
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4.3 To assess and differentiate medical device financing by the government and the
reimbursement process for medical devices in the USA and Europe

4.3.1 Patient access and reimbursement process for medical devices

Patient access is equated with the availability of the reimbursement money to the
manufacturers which is paid by a national or a third party payer, which in turn ensures that
the medical device is made available to the patient. Public or private insurers decide
whether and at what price they will pay for a device referred to as reimbursement tariffs.
Generally, public system (government) takes longer time frame to make reimbursement
decisions as compared to their private counterpart. . Reimbursement procedure in any
region greatly depends on the type of insurance coverage availed by its inhabitants, whether
they are covered under national health insurance schemes or if they buy private health
insurances to protect themselves from the OOP. Insurers must approve a new product or
service, and its pricing, before they will pay for the device in question and make it available

to the patients.**

When assessed, comparatively more Europeans are covered under public health insurance
as compared to Americans. Two thirds of the U.S. population are covered by private health
insurance, whereas only a fifth receives publicly funded reimbursement, primarily

administered by the Centers for Medicare and Medicaid Services (CMS).

In US upon FDA approval CMS (Centers for Medicare and Medicaid Services) provides
reimbursement for the majority of medical devices, with the exception for few devices
which are still not included in the country’s list of reimbursable medical devices. On the
contrary, in Europe especially in EU-5 countries, medical devices on being granted CE-
mark are evaluated by the respective regulatory authorities present in different countries
before being reimbursed especially in the public sector. European countries usually require
additional data on the device’s safety and effectiveness, as well as on cost-effectiveness,
referred to as techno-economic evaluation before including it on the National List of

reimbursable medical devices.

To gain patient access also greatly depends on the innovativeness of the medical device in
guestion because such devices require the strongest evidence of clinical benefit, risk
involved, cost effectiveness and are the subject of most debates about the relative

effectiveness of approval processes in different countries* 46
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A. Regulatory/ Decision making bodies involved in the Reimbursement process

A medical device journey in the reimbursement process starts from getting enlisted in the

system and ends with receiving payment (reimbursement) before being made available in

the market. This process is distinctive for each country and requires involvement of many

regulatory and decision making bodies. It’s a highly distinct process which varies for

different medical devices depending on their specialization or the medical procedures in

which they are utilized.

Al USA

The reimbursement system in the U.S is based on a mixed public/private and third party

payment system whereby government and individuals share the cost of care. Premiums are

paid to private insurance companies for private coverage by individuals. Regulation of the

reimbursement process and the medical devices is done by the regulatory bodies active at

the national level.

U.S medical device regulatory bodies include: FDA (Food and Drug Administration),
CDRH (Center for Devices and Radiological Health), CBER (Center for Biologics
Evaluation and Research) and MDSAP (Medical Device Single Audit Program)*'.

FDA (Food and
Drug
Administration

CDRH (Center for
Devices and
Radiological
Health)

CBER (Centre for
Biologics
Evaluation and
Research)

MDSAP (Medical
Device Single

Audit Program)

U.S Medical Device market regulatory bodies

FDA regulates the sale of medical device products. Before a medical device can be legally sold in the US|
the person or company that wants to sell the device must seek approval from the FDA. To gain approval, they
must present evidence that the device is reasonably safe and effective for a particular use.

CDRH promotes and protects the health of the public by ensuring the safety and effectiveness of
medical devices and the safety of radiological products including non-medical radiological products.
Regulates firms who manufacture, repackage, relabel, and/or import medical devices sold in the US.

CBER is the Center within FDA that regulates biological products for human use under applicable
federal laws. Medical devices and tests used to safeguard blood, blood components, and cellular
products from HIV, hepatitis, syphilis, and other infectious agent, machines and related software used to
collect blood and blood components are covered under this body.

U.S Medical Device Auditory Body

The Medical Device Single Audit Program Pilot or “MDSAP Pilot” is a program that conducts a single
regulatory audit of a medical device manufacturer's quality management system that will satisfy the
requirements of multiple regulatory jurisdictions.

Adopted from FDA

Figure 4.13: Regulatory Bodies in the US for medical device industry
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Decision makers involved in granting reimbursement for medical devices in U.S*:

i.  Medicare: Medicare is a federal health insurance program. Medicare is the largest

single payer in the United States and plays a significant role in setting

reimbursement. Medicare can create national or local coverage policies under

National and Local Coverage determination.

ii.  Medicaid: Medicaid is a U.S. health insurance program that provides care to

qualifying people who cannot pay for their own medical expenses. Medicaid is

conjointly funded by both the federal government and each of the individual states.

iii.  Private Payers: Private payers cover all Americans who self-pay for their services.

Private payers have payer specific coverage, payment tariffs and technology

assessment processes. There are both national and regions based private payers.

A.2 Europe

In Europe, especially the EU-5 countries, each country have its own set of national and

local bodies, who have the job of enlisting the medical devices on the national formulary

list before allocating reimbursement under their respective national trusts/ health insurance

schemes.

Germany*®

Table 4.2: Regulatory bodies for Medical Devices in Germany

Adopted from Distasis

On country level: On state level:

Ministry of Health
(BMG)

State institute for
pharmaceuticals and
medical devices

[ Bfarmd)

German Institute for
medical documentation
and information (DIMD )

Physicaldtechnical
federal institute (PTE)

Robert-Koch-Institute

Legislationand
functional supervision

Approval of clinical
studies, vigilance
system

Cata bases

Metrology

Hygiene

Supreme State
Authority
[(Oberste
Landesbehiarde)

State Surveillance
Autharities

Central Bureau ofthe
states for health safety
with drugs and medical
products (ZLG)

MNotified Bodies:

Participationin
legislationand
functional supervision

Market surveillance,
Surveillance ofusers

Designationand
surveillance of Motified
Bodies

= Meutral auditing/certifying/examining bureaus

for product and quality management (e.g. TUW,
DEKRA)
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Decision makers and influencers

= DIMDI - (German Institute of Medical Documentation and Information): Maintains disgnostic (IC0-10-GM) and procedural (OP5) coding.

= InEK- (Institute forthe Hospitsl Remuneration System]): Meintenance of G-DRG codes and associated reimbursement rates. Handling of
applications for MUB (see below) and monitoring of MUB utilization.

= G-BA - (Joint Federsl Committee): Ratification of new procedures forcoverage by the SHI.

= Review Committee (Represantstives from SHI and SHI doctors association]: Maintains the EEMcatalogue (see below), which is the
basis forthe fee for service remuneration of providers.

= 1QWiG - [Institute for Quality and Efficiency in Healthcare): May conduct health technology assessments if requested by G-BA.

= 5HI - [Statutory Heslth Insurence): peys forservices provided based on G-DRG orEEM

Adopted from Distasis
Figure 4.14: Decision making bodies for medical devices in Germany

France®

Regulatory and decision making bodies for medical devices are segregated at the national
and regional level. Further, they are segregated into Health Technology Assessment and

Reimbursement determining organizations.

Mational Level Bodies for Medical Device Assessment

HAS is the French Mational Authority for Health formedin 2004 to improve the quality of patient care
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] o UNCAM [Unign UNCAM is a public health care organizatiion with the purpose ofintervention in negotistion

-] Mationzle des agreements with medical professionals in decision conceming presaiption drug, medical devices and

E e e —* medical or other professional procedures. Additionally, UMCAM is the decision making body for

& Maladi) coding and fiing medical procedures tanffs, on the basis of HAS sppraisals and afernegotistion

with health professionals unions within CHAP.

Adopted from ispor

Figure 4.3: Regulatory and decision-making bodies in France for Medical Devices at national
level
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Regional Level Bodies for Medical Device Assessment

COMEDIMS (Comité des Committees fordrugs and sterle medical devices has been in place forall hospitals since
Medicaments etdes 2000. Their role incorporates tofightagainst iatrogenic accidents by monitoring medical
Dispositifs Médicaus devices onthe hospital formulary, whichis based onnational guidelines and eventually
Stériles) completed by medico economical assessment.

Theirroleis to plan hospital and ambulatory resources inthe region according to the
Regional Health Agencies populationnesds, to implementnational health plans at regional level, to contract with
(Agences Régionales de hospitals for optimizingthe health care provisionto the population and negotiate their
Santé) budgets forthe part not financed by the DRGs, part ofthe planis the proper utilization of
costlydrugs and medical devices.

Adopted from ispor

Figure 4.4: Regulatory/ Decision making bodies at the regional level

In France, UNCAM (Union Nationale des Caisses d’Assurance Maladie), is the new
public health care organizational system. Its first purpose is to coordinate the three
mandatory sickness funds, form links with complementary scheme and with health care
professionals, to obtain a better health insurance management. Its second purpose is the
intervention in the negotiation of agreements with medical professionals in the decision
concerning a prescription drug, medical devices and medical or other professional
procedures. In addition, UNCAM is the decision making body for coding and fixing
medical procedure tariffs, on the basis of appraisals and after negotiation with health

professional unions within a specific committee.
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United Kingdom®!

DH (Department of Health)is & ministenal department of the United Kingdom Govemment responsible for palicy on health and
sdult socisl care matiers in England

v |tis the goveming body for executive s well a5 non-executive bodies responsible for providing legislation and funciional

MHRA (Medicines and Healthcare products Regulstory Agency) is an executive agency of the Department of Health
* WHRA has the responsibility to check that medical devices in the UK meet appropriate standards of safety and quality

* MHRA issues regulatory guidance providing the legislation and funcbonal supervision

MICE (Mational Institute for Heslth and Care Excellence) is the netional guidance organizafion providing guidance to the health
and social care system on public hesith interventions, care pathways and specific technologies

» NICE guidance helps the UK's Mational Healih Senvice (MHS) adopteffective and cost-eficient technologies and procedures

[
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£
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4

COQC (Care Quality Commission) is the independentregulator of Health and Socal Care Services in England

» COC conducts audits agseingt regulations approved by the UK Government. Their audit's are based on the information
provided by MHRA

MIBSC [Mational Insfitute for Biokogical Standards and Control) is a center of the MHRA and an executive sgency of the

Departmeant ofHealth

* Responsible forregulating all medicines and medical devices in the UK by ensuning they work and are scceptably safe

Lloyds's Register
- Quality
B Assurance Lid.
H BSIHestincare (0028 pe v
i [ﬂﬂ-ﬂﬁ) I{lngdum Ltd.
o . (0120
: \
S Amtac UK '
Certification UL Intemational
Senvices Lid. UK Ltd. (0843)
(0473

Adopted from: ispor

Figure 4.5: Regulatory Bodies governing Medical Devices in the U.K
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Regulatory
Bodies for
Approval
Process

MTALC (Medical Technologies Advisory Committee): MTAC arranges evaluation of medical produds with
an evidence base and routes them throughthe assessment channels

Diagnostics Evidence Cooperatives: Regulatory Bodywhich helpin making assessment of the medical
devices based on clinical evidence beforegranting approval forreimburs ement

Healthcare Techmology Cooperatives: Regulatory Body res ponsible fortechnical assessment ofthe
technology before granting it ap proval

Mational Coordinating Centre forHealth Technology Assessment: For technical assessment ofdevices

CCG (Clinical Commissioning Groups): CCGE's are key stakeholders in healthcare funding, have their owl:\"'
budgets and s et their own priorities

MHZ (Mational Health Service): Manufacdturers receive a payment from the MHS as reimbursement for
devices soldto thestate healthcare providers

Monitor: Executive non-deparimental public body whichis responsible for authorizing, monitoring and
fundingthe NHS Foundation Trust and inturn provides funding formedical devices J

Regulatory
Bodies -
forinnovation .
In Medical .
Device Industny

MNTAC (MHS Technology Adoption Center): NTAC is commissioned by DH to support NHS regional _\‘-.
Innowvation Leads to facilitate the s elediion of high im pact technologies forwide adoption across theirregions
Rl& (Regional Innovation Leads): Innovation Leads are employedin each SHAto promote andraisethe
scope ofinnovation throughout the health s ervice

CSU (Commercial Support Units) CSU's are created in eachregionandwill support innovation lead by
providing a inteface between industryand NHS
MIHR (Mational Instilute for Health Research): Fund healthcare research andtranslate into medical dewi c:aj,.l

Adopted from: ispor

Figure 4.6: Regulatory Bodies acting on specific areas of reimbursement of Medical Products

in the U.K

Same as other European countries, there are regulatory and notified bodies acting on

various steps of the reimbursement process, namely the technology assessment, funding for

reimbursement procedure and bodies for innovative medical devices.

Italy5?

Regional Level Bodies
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Adopted from: ispor

Medici]

CPTO (Commizzicne

Medical Devices Regulatory Bodies in ltaly

MaoH or General Directorate of Medicines and Medical Devices(Diretiorato Generale Famade

MoH . Dispositivi medici — DEGFDM) supervises the regulsfion and sales of medical devices including
[Ministry of Health) vigilance and evalustion of clinicel trials along with regulating trade and production of medical

w B devices.

2 £

gk

E E CUD (Commizsione C_LJE_!:ia .in charge :-_fex:artin-g 5<?,nnsurtin_g rola :3!1 any issyg_re-;!arding Tefbalfeu'ioafnrthe

] Unics Dizpositivi Ministry and .repre,ent:the keyconsu.ltlng body of the Ministry for MDs. CUD is slso emp:-..\'ered to

2 o Medici) elaborste a list of MDs whose expenditure represents more than 50% ofthe globsl expenditure for

= = MDs=; based on this list, the Ministry is set in charge of defining reference prices to representthe

E g baseline fortendars and purchases under S5M contracts.

o =

£3

= AGEHAE [.-‘IQ‘E.J'IZE - Iz & national body which plays a role of lisison and decision support for the Ministry of Haalth and the

NEIZJF'“E_'-‘E (7210 Senvi — Regions. [ts functioninclude: analysis of cost levels, analysis of system innovations, coordinating
Sanitan Regional) the production and publication of HTA report on Medical Devices as well as of Medicsl Procedures.

Regional Health Agencies (ASR) plays role in defining sppropriste funding (extre-payments) for

'gjﬂﬂ’[:WZE_ — expensive medical devices, whose technical value is supported by adequate clinical and economic
LT AT evidence, which may not be sufficiently covered by the specific DRG Tanff.

CRDM (Commizsioni Regional MD Committees (CRDM) are the technical committees with the aim to evaluste MDs and
Regionali Dispositivi —* issue recommendations on theiruse. Example: CTRDM (Commizzione Tecnics Repertonic Unico

Regionslie Dizpositi Medici and CTDOM (Commizzione Tecnics Dispositivi Medici of Ares Vazis)

CPTO= monitors the use and decide on enlistment/purchase of medical devices athospital level..

Frontuani
T;?:pfll:;o ~— Decides ifthe cost of the MDs to be purchased in the decided price categony and sccordingly plans
o slizro) the acquisition ofthe MDis.

Figure 4.7 Regutatory/ Decision making bodies at mationat-and regionat-fevetim Htaty




Medical Devices in Italy are not subjected to P&R negotiation at the central level, thus
funding must be queried at the local level. Italy has a decentralized system where
procurement and reimbursement of medical devices takes place at the regional level with

the level of tariffs varying with different regions.

Spain®

Medical devices regulatory bodies in Spain

Ministry of Health and Consumer Affairs in collaborationwith the regional HTA
MSC : - :
L agencies assess the information about
® (Ministerio de » cost efficacy, efficiency, effectivenass, safety and health care utility of the
T Sanidad y technology. The proposal of inclusion of new technologies that could significantly
@ Consumo) increase health expenditures alsorequires approval by the body.
o
&
-
™
&
5 Instituto de Instituto de salud carlos NNISCII proposes and develops guidelines related to
= ——» saludcarlos — health care. The main objective of the ISCIll is the collaboration andsupport of
ISCHI research andtechnological developmentthroughits many centers and regional

agencies. Itisthe ultimate decision maker for benefit policy.

%]

-]

E Evaluators Thefunctions and processes of these HTAorganizations are regulated atthe
= proposed by level of the Autonomous Community, and there is no national standard. Their
2 Autonomous functions include improvingrational use andsupporting the decision-making
—ﬁ' Regions (ARs) process at different levels of the nationalhealh system. .

5

)

o

Adopted from: ispor
Figure 4.8: Regulatory/ Decision making bodies in Spain

In Spain, pricing and reimbursement occur at the regional level where regions are referred
to as Autonomous Regions. The major decision making falls on the regional level bodies
who in coordination with the national bodies come to a consensus to either select or reject
the medical device to be covered under the health coverage.

B. Reimbursement process for medical devices

Reimbursement: Is a blanket term “describing how commercial insurance plans or the

government pays for the items or services provided by medical professionals.”

Key components of reimbursement

Coverage (payment criteria for a product, service or procedure), coding (mechanism for
identification of a product, service or procedure), and payment (amount paid) are essential

elements to obtaining adequate reimbursement for a new/ innovative or existing medical
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devices. It is challenging for a medical device company to fulfill the criteria for novelty, the

superiority of the product and criteria for safety and efficacy. >*
Importance of reimbursement

Reimbursement is an integral part of developing and marketing a medical
device. Reimbursement strategy is imperative for acceptance and success of a medical
device in the market. It is crucial for a medical device company to obtain coverage and
attract risk-averse investors. In the case of uncertainty of reimbursement for a particular
device, securing funding becomes difficult. Also, whether a device is reimbursable or not
and the cost of reimbursement are key factors that determine product demand and

commercial success °*

B.1 USA
Coverage NCD: Criteria for coverage via Mationsl
REIMEURSEMENT .
= Mafional Coverage Decision (NCD) Gm.leragfa I'_'Iete.nnmarm.. . o
LCD: This applies only within the jurisdiction

Local Coverage Decision (LCD) served by the individual contractor,

Coding & Payment —

Based on the procedure
performed

Based on the Equipment
used

HCPC5 Codes ICD-10 & M5- CPT Codes
(Durable DRG Codes (New
Equipment) [Consumables) Technology)

M35-DRG Code HCPCS Codes CPT Codes
(Inpatient [Outpatient [5killed Nursing
Admission) Admission) Facility)

Fee schedule
Payment

- DRG & Bundled =
APC Payment APC Payments

DRG Payment APC Payment

Adapted from FDA
Figure 4.9: Reimbursement model for U.S Medical Devices

Coverage in U.S ¥

Referred to as decisions taken by third-party payers to include a service in the package of
benefits available to beneficiaries. Coverage decisions influence payment determinations
and affects patient access to new technologies. It typically includes an assessment of
whether or not the technologies are “reasonable and necessary” or meet the respective
payer medical necessity criteria. Coverage can be limited to certain sub-populations of
patients based on disease severity or failure of previous therapies.
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Coding in U.S %

The mechanism by which providers can bill payers for services rendered and/or costs
incurred. Standardized system describing diseases, diagnoses, clinical procedures or
medical products used for reporting, payment and statistical analysis. In US, coding is the

language of CMS, private payers, facilities and physicians translating into payment.

= Medicare adopted Medicare Severity Diagnosis Related Groups codes that uses [(CD-10-CM
diagnosis and procedure codes as well as patient demographic information to classify each inpatient
hospital admission into one of the clinically cohesive groups that demonstrate similar

symptoms, consumption of hospital resources and length-of-stay pattems.

Uses:

Feimbursement

Ewvsaluation of quality of care

Ewaluation of utilization of sources

MS5-DRG's Codes

L4040

~

= APCsystemuses CPT and HCPCS codes to classify outpatient hospital admissions clinically into
cohesive groups that demonstrate similar consumption of hospital resources.

= CMS5 administars the APC systerm and issues all rules and changes.

= Patient can hawve multiple APCs on one claim, although multiple surgeres are paid the full APC amount
forthe highest APC, and sllothers are paid at 50% ofthe APCrate.

= There are approximataly 700 procedural APCs and 250 drug APC=s.

APC
(Ambulatory
Payment
Classification)
Codes

A

= V-codesare used for supplementary classification of factors influencing hesalth status and contact with
heslth services.

= =ed forcircumstances otherthan a disease orinjury classifiable with |CC-10 disgnosis codes.

= Y-codesare notused in place of procedure codes.

= Used forsupplementary classification of external causes ofinjury and poisoning.
= Provided to pemit the classification of environmeantal events, circumstances, and conditions as to the
cause ofinjury, poisoning, and otheradverse effects.

Adopted from: FDA

Figure 4.10: Codes under which medical devices are reimbursed in the USA

ICD-10 {Intemational Classification of Diseases, 10th Rewvision) codes, used in both the inpatient and
outpatient settings, cowvey's patient’s diagnosis, and provide the medical justification forthe episode of
carme forwhich the provideris filing a claim.

= Uses:

=" Represents Patient’s condition and physician’s Diagnosis

=" In Billing process, it confimns the medical necessity.

= Current procedural terminology (CPT) codes used primarily to identify medical and surgical
procedures and services performed by physicians and are an integral part of the reimbursement
process.

= CPT codes are five digit numeric codes which are divided into three categones:

" First category comesponds to major medical fields namely; Evaluation and
Management, Anesthesia, Surgery, Radiology, Pathology & Labomaory and Medicine.

" Second category comesponds to performance measuremeant.

" Third category comesponds to the emerging medical technology.

Coding in Healthcare

HCPCS (Healthcare Common Procedure Coding System) or “Hicks Picks’ codes are based on CPT

codes.

= |sa procedural code set forreporting procedures to Medicare, Medicaid, and a large numberof
otherthird-party payers.

= |Includes durable medical equipment, prosthefics, ambulance rdes, and certain drugs and medicines.

= HCPCS is also the official code set foroutpatient hospital care, chemotherapy drugs, Medicaid, and
Medicare, among otherservices.

= HCPCS code is also divided into 2 levels:

~ Lewell: |sidentical to TPT codes

=" Lewel ll: set of alphanumernc codes that is divided into 17 sections, based on the area of specificity.

HCPCS Codes

Adopted from: FDA

Figure 4.11: Codes in U.S Healthcare
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Payment in U.S

Fee-for Service (FFS5)

Payment Model

Pay-for-
Performance/
Blended
Payments

= Maost Medicare and = Adjuststhe = Thizmodelusesa = Population- = Combines multiple
commercial payment provider's total targeted budgetor baszed senvices into a single
canters are basad on payments by a price point, st which payment payment to
a negotiated rate or factorlinked to payers andior entails a foced physicians or
multiplierthat guality or providers bears dollar healthcare facilties
establishes an operational some financial risk payment per forall services based
sllowed amount for performance for performance memberper on a defined
individual procedures threshaolds, with o [T o manth condition orcourse
defined through GPT negotisted weights et f:hpa'::g o {PMPM) fors of treatment known
codes. on measuremant negotiated specified as an episode of
« Providers are categornes. percentage of suguladtu:nur Care.
incented to increase = Providers are losses or gains. = |ne. scope = Medicare has
. of services. .
the volume of incented to - EaTTirEsa launched o saras of
SErVICES Sinoce achieve quality = Providers are pilots through this
payments are unit- performance performance incented to mode of payment:
based. fargets. threshold may m;ktuf!et_her =" Bundled Payment for
=" Physician senvices = This approach can apply before s ank:p Imize Care Improvement
use = rate factor be limited in o far providercan access ouicamss. (BPCI) inttistive
based on service line. asthe inl:lxenti'ures the “bonus.” = F'Pr::ril:hf_'rE.ﬂ"E + Oncology Bundied
~" Hospital services are :pmpllJi::E 4l = Providers often :avirﬁg“: Payment
Irezien IE L separately, based negotiate " Comprehensive Gare
[perdiem) orcase e exclusions for = Resource far Joint
T messures, to iz?mhc Biliges Replacement (CJR)
+" The Medicare physicians and : maodel
resource-based hospitals. = Providers are

relative value scale
[RERVSjusesa
“work” factor.

Adopted from: FDA
Figure 4.12: Different payment models for medical devices in U.S Healthcare

B.2 Europe

incented to improve
quality and manage
resources.

= Providers are
incented to manage
and coormdinate cane.

In Europe, different countries have distinctive reimbursement processes depending on

many variable factors for the medical devices where, the payment is based upon the

procedures in which they are used (inpatient or outpatient setting) or the category to which

the device belongs to.

Germany®®

Reimbursement in out-patient setting:

Despite attaininga CE Mark, sodalinsurancesdo not cover
medical device usagein the outpsatientsector (sccording to § 91
SGB V)

Medical products that sre reimbursable a5 medical assistive
equipmentand that are partof the assistve equipment registry,
are subject to furtherquality testing and to different confractual
pricing rules for reimbursement.

Ambulatory care procedures need a listing in the EBM in orderto
be reimbursed by the SHI. Private physicianscan only charge for
senvices listed in the EBM, which is edited and sdministrated by
DIMDI.

The use of medical devices is covered through the EBM
Mewtrestment methodshave to be positively evalusted by G-BA
in order to be reimbursable in out-patient setting. EBM has to be
then updsated within & months

Alzo there is |Gel (Individusl He slthcare Services) which are pad
by the patient.(for treatmentopiion that are not covered by SHI)

Adopted from: Destasis

Reimbursementin in-patient setting:

Mew treatment and therapy methods through rmedical products in
an in-patientseting are covered, as long as they are not explicithy
excluded (according to §137c 5GB V).

Generally medical products are covered bythe G-DRG

Excluded from the cowerage are assefs that are re-financed
through the dual hospital finance sysiEem

To introduce innowative trestmentthers py methods (MUB), the G-
BA has to rule positively over the medical product

Hospitals can sapply once a yesar forusing & new procedure under
the MUB process, reimbursement for MUBs is negatisted with the
SHIL.

Additionslly, Hospitals can usethe option of additional fees that
often need tobe negofiated individuslly between hospital and SHI

Note: Structure of provision lew 2012 with Testing Rule —if the
value of a medical product is not fully documented, the G-BA can
ssk an independent institute to furthereveluateit.

Figure 4.13: Reimbursement process for medical devices in Germany
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DIMDI defines .| SHIpays Negotiate reim-
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approved NUB

> G-DRG >l Hospital
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Adopted from: ispor
Figure 4.14: Overall view of Medical Devices reimbursement in Germany

G-DRG System*

Different to other healthcare systems around the world, the G-DRG does not aim to
incentivise, or disincentivise hospital activity; instead it aspires to accurately reimburse all
activity types in a budget-neutral way for the hospital.

i.  German Diagnostic Code System: The diagnostic code system employed by G-
DRG is the ICD-10-GM “German Modification”. DIMDI maintains and updates
the ICD-10-GM on an annual basis. As the name implies, the system is based upon
and closely resembles the ICD-10 maintained by the WHO.

ii.  German Procedure Code System: Procedure codes in the G-DRG come from the
OPS (Operationen- und ProzedurenSchlussel) system which is also maintained by
the DIMDI and also updated on an annual basis. In contrast with ICD-10-GM, OPS

IS unique to Germany.
France®’

Reimbursement coverage pathway for medical device and procurement in France
constitutes 3 pathways namely: DRG system, enlistment on LPPR and inclusion in medical

procedures.
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Reimbursement Process for Medical Devices in France

T

Since 2004, a DRG funding has
been implemented bothin public
and private secor in France.
Therefore, most medical devices
areincludedin the DRG tariff
funded by the Health Insurance.
In this case, the hospitals are
purchasersinthe context of pubic
tender regulationandthereis no
health technology assessment at
national level. Itis theroleofthe
COMEDIMS setin every hospital
or group of hos pitals to assess
the devicesforenlistmentinthe
hos pital formulary by public
tender regulation.
Innovativelcostly devices are
usually notincludedin DRG
fundingandare reimbursed
through specificbudgets
“.regulated by govemment.

Adopted from: ispor

Enlistment on LPPR

Reimbursement by the MHI for a

device too expensivelinnovative

to befunded by the DR(G tariffs or

those devices used inambulatory

careare submitted to be enlisted

on a positive list, LPPR [Liste des

Froduits et Prestations

Remboursabies).

LPPR List has four different

segments:

= Titlel: Medical devicesfor
treatments and devices for life
care, dietetic care and
dressingarticles.

= Title ll: external prostheses
and ortheses

= Title ll: implantable medical
devices

= Title IV: physical handicap
vehicles

When the medical deviceis

deliveredtothe patient only within

amedical procedureina hospital

oran ambulatory setting thenthe

reimbursement occurs basedon

the codes grantedto the medical

procedure perfarmed.

Medical procedures are coded

segregated into following lists:

= NGAP: Generallist of
professional procedure (nurse
and dentist procedure
included).

= CCAM: Common classification
of medical procedure (inan
ambulatory s etting or within
hospital).

= NABM: Medical biological
procedurs including diagnaosis
procedure,

Figure 4.15: Reimbursement pathways for medical devices in France

Enlistment on LPPR (Liste des Produits et Prestations Remboursables):

Enlistment on
LPPR

CEMark: Can be given by any European Motified Body

+
+

ANSM Communication: Reguired for monitoring of Medical Device market

Reimbursement Application: Simultansous submission to HAS and CEPS for "Brand name”™ pathway

*

Brand Mame Pathway: For innovative products

¥

Submission to HAS: Submission of
Clinical and Technical Dossier

l

Evaluation by CHNEDIMT 5: Evalestion of
the expected Health bensfit

|

5A not sufficient 5A Sufficient

| |

¥

Submission to CEPS: Submission of
Economic Dossier

Evaluation by CEP5: Based on the
advisory opinion of CMEDIMTS

AN EM

used.

sTOP

F-————————————

Adopted from: HAS

}

Decision by the Ministry of Health:
Based both on the evaluation by CNEDIMTS & CEFS

+

Publication in Official Gazette then Registration on LFPR

¥

Generic Description Pathway: For existing medical products
who are reviewsd every § years

l

Application to

l

1. Notification about launch of medical device on
French market.
2. Declaration of the LPPR codes intended to be

Note:

FAverage time peried usually
lapsed betwesn

bmission and
Fis
days versus

Figure 4.16: Enlistment on LPPR for medical devices in France for reimbursement

58




Payment process for medical devices in France®:

PAYMENT NOTE: The Heslth Minister :;I;sctl-:n:tzl:ess-. E—:;Iia]
l determines if a device will be admitted thermometers, bandsges, ga
to reimbursement, based onthe uze rollz, cotton balls, ete.
appraisal by the CMEMIOTS, the price

. . ortariffis fiwed by the CEPS. To .
Based on the type of Medical Device date, the reimbursement rate is 50%. AT S

pacemakers, defibrllators, ca
| rdisc stents, orthapadic

¥ - T ¥ implants, etc.
Consumables Implantable Equipment Technical Aids Equip_ment Medicalimagng
rmachines, ultrasound, MRI
machines, life support
l l equipment, medical
monitors, ete.
= Cowvered under DRG " :ar:cmalgfmhe - lm:kiher:t::?:dm = Subjected to Technical Aids: Hearing
» DRG and additional - [ LFF, notincluded sids, arthatic
payments payments included in the DRG in DRG devices, prosthetic

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| devices, visual aids, etc.
|

Adopted from: ncbi
Figure 4.17: Payment model for medical devices in France

U.K (United Kingdom)®:*°

The evaluation process for medical devices in U.K by NICE to be included on the
national formulary list:

by NICE Mofification: The sponsornofifiesthe Medical Technology to MICE

¥

Eligibility: The Program Team assess the technology’s eligibility foreveluaton

L

Eriefing note: A briefing note compassing its uses, costs and benefits to the petientand the NHS are compiled

L

MTAC Meetfing: MTAC decides whetherto select the technology forevaluation

¥ ¥

Selection MNon-selection

'

Routing: MTAC decides on the mosteppropriste guidanoe program for the technology

4

I
¥ + +

.‘_—
]

Medical
Technology Diagnostics Technologies Clinical Interventional Non-NICE
Appraisals Assessment Ewvaluation Guidelines Procedures Program
I S 3 :r r |

}

Assessing Clinical and Economic Evidence: Sponsorsubmits the evidence which is assessed

¥ ¥
Medical Technolegy Approved for NHS Resolution

Adopted from: NICE
Figure 4.18: Evaluation process for medical devices by NICE in U.K

e e
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Coverage, coding and payment model for medical devices in the U.K:

REIMEURSEMENT _ Reimbursement Coverage :‘I;Iashzr:zsr;ir}:eformeageva UK's Mational
B e CCG: Criteria for coverge via local Clinial

» | ocal coverage through CCG's Commissicning Groups.

Coding & Payment

Based on the setfing

Outpatient Setfing Physician Office Inpatient Setfing
(OPC5-4&ICD Setfing (OPCS-4 & (OPC5-4&ICD
Code) ICD Code) Code)

OPC 5-4: OPCS5 Classification of Interventions
and Procedures Version 4 is the procedural
classification

ICD-10: Intemationsl Classification of
Diseases, 10" Revisionis used for
classification of Diseases

Funded through F'aymenthy Result
CCGs EIIcu:: k Contract

Group Prospective Payment

System

HRG: UK Heslthcare Resowce
HRG Payment

Adopted from: gov.uk
Figure 4.19: Overall reimbursement process for medical devices in the U.K

Payment mechanisms for medical devices in the U.K®!:

. Payment-by Results (PBR) — Is essentially a DRG system, to establish fixed
prices for hundreds (now approximately 1400) of hospital procedures. The PBR
system has been extended to cover treatments and procedures provided to patients
as day cases or outpatients. Certain services are funded as “un bundled” payments
in the latest payments schedule (HRG4) in order to allow different payments for
different parts of the care pathway, e.g. diagnosis, treatment, rehabilitation, etc.
Hence, the system of PBR, originally intended for paying for products and services
used to treat inpatients may eventually be extended to provide prospective payments
for a range of out-of-hospital services.

ii.  Block Contracts — Are the agreements between care providers and PCTs (primary
care trusts) to use and pay for a certain product or service.

iii.  Global Budgeting — In this form of payment, healthcare providers can purchase
products or services from their own budgets.

Italy

In Italy, pricing and reimbursement for medical devices is carried out at the regional level,
with the funding and pricing provided by the national health coverage system.




Coverage and payment for medical devices in Italy>?

Reimbursement CE marked CE Mark enables private providers
Process for Medical ~  ------ but not public ones to buy the device.
Medical Devices Device Free pricing is allowed

embursement
process forinnovative

MDs= takes sround 1-2
Years

Existing Medical Products Innovative Medical Products
Application to
MoH

Regional KeyOpinion Leaders
(KOLs) have to colledt local

Application to level data on new device
ELY KoL
KoL
-
Enlistment on the National Listof 2L Momufocturre coamar o
e Elfal:v.ines {.R.E.Ihﬂl ! F&eperbm devices by case tlp:"::lirg and
= - . Diocumentstion data collection
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Figure 4.20: Overview of reimbursement process of medical devices in Italy
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Figure 4.21: Reimbursement for medical devices in Hospital setting in Italy
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Figure 4.22: Payment models for medical devices in Italy
Spain
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Figure 4.23: Overview of reimbursement process for medical devices in Spain
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Coverage and payment decision making for medical devices under the reimbursement
process in Spain are undertaken by regions referred to as Autonomous Regions and the
payment is made at the national level by the Health Insurance bodies.

4.4  To study the emerging trends and their impact on the medical device sector in
the USA and Europe

In order to identify and enlist the forthcoming or the existing trends in the medical device
market in the USA and Europe, forces influencing and shaping the medical device industry
based on consumer needs, demographics, epidemiology of diseases, different provider
setting landscape, changing legislation, changes due to the dynamic administrative scenario
like Trump’s victory in USA and application of Brexit in EU, overall influences the
medical device journey right from getting manufactured to being consumed/ used in the
healthcare establishments.

4.4.1 Comprehensive overview of medical device market in both the geographies (U.S
& EU-5)

A. USA

A.1 Current and forecasted medical device market size in the U.S 2

U.S Medical Device Market, 2016-2020

Projected Medical Device Market, 2016-2020

200,000 162,591 170,716 179,007 Sﬁo
145,948 154,087 540
150,000 536 520
515 500
100,000 494 480
50,000 e :gg
450.3 420
0 400

2016 2017 2018 2019 2020

Total sales in mn USD Per capita USD

Adopted from: BMI US Industry Report

Figure 4.24: U.S Medical Device Market, 2016-2020

The United States continues to be the largest medical device market in the world with a
market size of around $145bn in 2016, and it is expected to reach $170bn by 2019.
According to the US economic census 2012, the medical device industry employed more
than 356,000 employees at over 5,800 establishments of which most of the companies are

small and medium sized enterprises.
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A2

Industry drivers or barriers of the medical device market in the U.S%

Industry Drivers

Up surging Healthcare Market: Increasing global demand because of lifestyle
diseases, ageing population and increasing strive to improve the quality of life.
Government Policy: Government policymakers are seeking to create new and
sustained export opportunities for U.S medical device market.

Medical-technical Innovation: Unprecedented advancement in innovative and
developed technologies is leading to growth in the overall medical device industry.
Altering Provider setting: Consolidation in healthcare with the rise of ACO’s and

GPO’s has altered the medical device buying decisions.

Industry Barriers

Government Policy: Higher tax rates are being imposed by the government
Challenging Manufacturing Regulations: Stringent regulations for device
commercialization and distribution, trade (Export and Import), dynamic and highly
evolving nature of regulations makes things difficult for the manufacturers.

Market Conditions: Stringent labor laws, high operating costs.

iv.  Price pressures on medical device companies: Different regulatory requirements,
reduced reimbursements, higher tariffs in different countries impact the sales of
medical devices.

A3 Import-export market of U.S medical devices®
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{in U S0 Balkoan:s) {in U S0 Bllkone
A ctamente | [ I -
Inetrumsme
e e~ T N = I T
Auppll=c
Elrotro-medical Apparatuc ([N - I

in Vitro Dlagnoctes fubctancs [N -

irracdiation Apparatec [ =

‘Cpirihabmils Boodc

Dezariad Equiipmart and
Suppllrc

B
i
v I I
I | E
i

Adopted from: export.gov

64




Figure 4.25: U.S medical device trade report, 2015

I.  Besides leading the world in the production of medical devices, the United States is
the largest medical devices consumer.
ii.  The surgical and medical instruments category represents the subgroup with the
most activity in the United States.
iii.  This category includes anesthesia apparatus, orthopedic instruments, optical
diagnostic apparatus, blood transfusion devices, syringes, hypodermic needles and

catheters.
B. Europe
B.1 Germany

B.1.1 Current and forecasted medical device market size in Germany

Table 4.1: Germany medical device market, 2015-2019

German]r Hedlcal Device

Total zales

in mn Euro 21,830 22,93 4,340 25,759 28,916
et 271 284 302 320 339 360
in Euro

Adopted from: BMI report Germany
The medical device industry in Germany is mostly based on small and medium sized
companies where, 95% of the companies have less than 250 employees. The industry is
divided in 31% in auxiliary products, 24% implants, 23% surgical products, 18% wound

care and 16% services and home care.

According to the association of medical devices BVMed, total sales of the German
manufacturing medical device companies (with more than 20 employees) increased by
8.5% in 2015. This increase is due to increase in Germany, the weak Euro exchange rate,

lower oil prices and an increase in demand from emerging markets.*

The market is expected to grow at a CAGR of 5.8% in Euro terms from 2015-2020.

B.1.2 Industry drivers or barriers of the medical device market in Germany

Industry drivers:
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i.  The medical-technical innovation in treating disease areas that were not able to be
treated before.
Ii.  The demographic development in Germany to an older population.

iii.  The extended meaning of the word health towards quality of life.

B.1.3 Import-export market of Germany medical devices *°

o= e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e Ee e e e e e Em e e e e e e e e e e e e
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Adopted from: expo.gov
Figure 4.26: Export-import market for medical devices in Germany
I.  Germany’s global share of medical device export is of 14.6%, which makes it
number two after the US (30.9%).

ii.  Despite the US being the most important export destination for German medical
device manufacturers and despite the increasing demand from China, Europe is the
number one export destination for the German medical device industry. 41% of
exports go into EU countries, 10% in the rest of Europe, 18% exports to US and
18% exports to Asia.

iii.  Number 1 import destination is the United States. US is followed by Switzerland

and China and Japan.
B.2 France
B.2.1 Current and forecasted medical device market size in France

Table 4.2: France medical device market, 2015-2020
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France Medical Device

Total Market Size (Local

e 11,699.3 12,354.2 12,856.2 13,385.3 13,959.2 14,558.6

Per capita (Local Currency

— 181.7 191.0 198.0 205.3 213.2 221.5

Adopted from: BMI REPORT

In 2016, medical device market in France is the second largest in Europe after Germany,
and fifth largest in the world. It is expected to remain the fifth largest market in the world
and will see more moderate growth in the next five years. It is forecasted to rise by a
CAGR of 4.5%. At present, there are nearly1,100 medical device manufacturers mainly
established in the Paris, Lyon and Strasbourg regions of France. 73% of these companies,
which employ 65,000 people in total, are French businesses whereas the remaining 27% of

companies are foreign subsidiaries of American, German, Swiss and Japanese origin.®

Medical device manufacturers majorly comprise of small and medium scale enterprises
enrolling less than 250 employees, of which 45% have less than 20 employees. Medical
device companies in France are particularly active in the field of single-use devices, which
represents almost two thirds of national turnover. Manufacturers have gained strong
expertise in the field of implants (prostheses), technical support, minimal-invasive surgery
systems, diagnostic imaging and in vitro diagnostics.%

B.2.2 Industry drivers or barriers of the medical device market in France
Industry drivers

i.  Shift of focus from diagnostic to preventive care.
ii.  Demographic shift to older population and increasing incidence of chronic and
lifestyle diseases in France.
iii.  Increasing technical innovations in the field of healthcare.
iv.  More demand for self-monitoring, minimally invasive devices with increased

demand for home-based treatment.5°
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B.2.3 Import-export market of France medical devices

Table 4.3: France export-import market for medical devices, 2014-2017 %

France Medical Equipment*

Total Export (USD mn) 2500 2575 2652 2732

Total Import (USD mn) 313 Ja24 3928 4038

Source: expo.gov
i.  France’s export segment of medical device industry is estimated to be valued at
around 6.845 Billion Euro while the import segment is valued at 9.436 Billion Euro.

ii.  France ranks ninth amongst the top ten export countries because of the size of its
medical device market for exports in 2016 by the US Department of Commerce.

iii.  With flagging domestic production in several sectors the French medical device
market is increasingly reliant upon imports, which now account for around 50
percent of consumption in 2015.

iv.  Orthopedic and prosthetic devices are expected to continue to be the most dynamic

sector of the market.

B.3 U.K (United Kingdom)

B.3.1 Current and forecasted medical device market size in the U.K
Table 4.4: U.K. medical device market, 2015-2020

LK Medical Dew::e Market
Total Market Size {Local 14757 73936 76015 7,860.7 8460.0
Currency mn)

Percapita (Local Currency
mnj)

110.9 113.6 116.0 1154 123.1 127.2

Source: BMI REPORT

The U.K medical device market is the third largest in Europe and sixth largest in the world.
It is expected to rise by a CAGR of 3.5%.

There are approximately 3,100 medical manufacturers in the UK, employing about 71,000
people. Domestic device manufacturing is characterized by around 2,000 companies which
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comprise of small and medium scale medical device companies alongside a few global

manufacturers with a significant presence in the market.®’

More than 500,000 technologies are available in U.K medical device market. The strength
of UK manufacturers lies, especially in orthopedics but also in imaging, diagnostics, and

cardiovascular devices.

B.3.2 Industry drivers or barriers of the medical device market in the U.K
Industry drivers®

i.  Demographic shift towards older population in the U.K.
ii.  More technical innovations in the field of healthcare.
iii.  Increasing demand for self-monitoring and minimally invasive devices.

iv.  Approvals for medical devices are faster in the U.K with long term revenue streams.

B.3.3 Import-export market of U.K medical devices
Table 4.5: U.K export-import market for medical devices, 2014-2017%

U.K Medical Device Export-lmport

Total Export (USD mn) 5,282 5421 5,561 5,635
Total Import (USD mn) 6,384 6,469 6,432 6,595

Source: expo.gov

I.  U.K’s export market for medical device industry is financially estimated to be
valued at around 5.614 Billion Euro while the import market is valued to be around
7.834 Billion Euro in the year 2015.%

ii.  The medical device trade is export-led, as most domestically manufactured products
are exported to other markets.

iii.  As the majority of domestically produced medical products are exported hence,
there is increased demand for imports. The U.S. is an important overseas source of
medical devices with an estimated 19% share of the market. It is a leading supplier
of diagnostic, dental, orthopedic equipment and high quality wound care products to
the UK.
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B.4 ltaly

B.4.1 Current and forecasted medical device market size in Italy
Table 4.6: Italy medical device market, 2015-2020 7

Italy Medical Device Market

Total Market Size (Euro mn) 7859.7 2015.8 8250.5 2461.5 8692.2 49439

Per capita (Euro mn) 131.4 134 138 1415 1455 149.8
Source: BMI REPORT

In 2016, Medical Device market in Italy was the fourth largest in Europe with a forecasted
CAGR of 2.6% from 2015-2020. According to the BMI Report 2017 Italy is expected to

remain fourth largest market in Europe.

In Italy (2015) there are 4,480 majorly small to mid sized companies active in the field of
medical devices generating an average turnover of 5 Million Euros of which 52% are
manufacturing companies, 44% are commercial companies and remaining 4% are service
companies. 41% of multinational companies are Italian based while 59% are foreign based.
The Italian medical device industry employs over 70,000 persons with 22,500 working for

foreign-owned companies

Due to the highly active medical technology hot spots in Lombardy and Emilia-Romagna,
the northern (17%) and central (10%) regions host the largest portion of multinational

companies while southern regions (2%) house negligent number of companies.

Most companies are active in the areas of biomedical research (44.5%) and biomedical
instruments (20.4%) together generating 59.2% of industry turnover with 1VD (6%)
forming a small but active segment of the overall industry generating almost 12% of the

industry turnover.

B.4.2 Industry drivers or barriers of the medical device market in Italy
Industry drivers
I.  Strong Start-up culture: As of June 2016, there were 328 start-ups active in Italy
with VD sector (26%) being most popular.
ii.  Innovative and mature Italian medical device market with strong emphasis on local

production.
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Industry barriers

i.  Medical device market growth will be restricted with a sluggish economy and

healthcare cost-containment measures in the coming years.

B.4.3 Import-export market of Italy medical devices™

1 .
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Source: expo.gov
Figure 4.27: Italy export-import market for medical devices, 2014-2017
i.  Italian export of medical devices totaled 7 Billion Euros in 2015, up by 8.1% from
the previous year with an increase in all the segments with most dynamic being
Biomedical sector who has been amounted to 4.4 Billion Euros.

ii.  Imports, in turn, amounted to 7.3 Billion Euros in 2015, an increase of 6% over the
previous year with significant increases in Biomedical Instrument (10.2%) and
Biomedical (5.9%) sector.

B.5 Spain

B.5.1 Current and forecasted medical device market size in Spain

Table 4.7: Spain medical device market, 2015-2020 "2

5|:-a|n medlcaldewce market

Total market slze{Eur-:} mn) 4,701 L%

Per capita{Euro mn) 95 a7 100 102 106 112

Source: BMI REPORT

The medical device market in Spain is the fifth largest in Western Europe and ninth largest
in the world (2016).
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Spain’s medical device sector is made up of 720 companies of which 520 companies are
manufacturering with 23,000 workforce. Small and medium sized companies make up 92%
of the market (40% turnover), while large companies account for 8% market. Strength of
Spain’s manufacturers lies in IVD, diabetic care, single-use, orthopedic, cardiovascular and
ophthalmic devices’

B.5.2 Industry drivers or barriers of the medical device market in Spain
Industry drivers
I.  The demographic shift in Spain to the older population (17% of the population aged
over 65 years).
ii.  Increased prevalence of chronic and lifestyle based diseases.
iii.  Digital transformation in the field of medical devices.

iv.  Increased demand for innovative, self-monitoring and minimally invasive
technologies.

Industry barriers

i.  Unstable political environment.

ii.  Application of cost-containment measures in the health sector.

B.5.3 Import-export market of Spain medical devices

Table 4.8: Spain export-import market for medical devices, 2014-2017 ™

Spain Medical Equipment Export-

Total Export (USD mn} 2028 2501 2724 2833

Totallmport (USD mn) 6489 5600 5864 5900

Source: expo.gov

The Spanish healthcare sector continues to rely heavily on imports, with countries of EU

like Germany, Italy, France and US as major sources of import.
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4.4.2 Overview of the provider setting landscape (healthcare establishments) and its
indices in both the geographies (US and EU-5)

Provider setting refers to all the healthcare establishments which are responsible for
disseminating preventive, promotive, curative and other services to the patients. Changing
dynamics in these healthcare bodies in term of changing reforms, the number of
establishments, etc. directly or indirectly affects the medical device sector.

A. USA

A.1 Healthcare providers and indices through the years

Decrease in the number of hospitals’™

Number of U.5 Hospitals, 2000-2014

4915 4 5927 4918 4 5937 5,010 4,985 4,939 4 526
2000 2002 2004 20086 2008 2010 2012 2014

Source: AHA Report

Figure 4.28: Number of hospitals in U.S, 2000-2014
The hospital industry in U.S includes operators licensed as general, medical, and surgical
hospitals that provide surgical and nonsurgical diagnostic and medical treatment to
inpatients and outpatients with medical conditions. The number of hospitals have seen a
consistent decrease through the years and it is estimated that one-third hospitals will close

by 2020 due to the structural and healthcare changes in the U.S.

Independent hospitals are confronting a period of rapid change by considering a variety of
partnerships and collaborations with other hospitals to improve clinical and financial
performance. Some are actively affiliating with larger systems like IDN’s while others are
remaining independent, but engaging in more partnerships with regional hospitals.
Alternative Business deals like partnerships, strategic alliances, Affiliations, JVs are

trending up.

This as a result is giving more bargaining power to the hospitals and other healthcare

providers in terms of better pricing results with the manufacturers of medical devices.
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Decrease in the number of physician’s solo practices

Emergence of managed care has caused physicians to seek out new models of health care
delivery to cope up with the new regulations and to be more cost effective. The new
business model offers joining together of physician practices in ways that offer autonomy,
but no subordinating their interests to the interests of hospitals. Physicians are pursuing a
strategy of equity independence, are partnering with other physicians, and are positioning
themselves and their newly formed organizations in the healthcare market (Statistica,
2016).

Medical Practices in U.5, 2016

Solo Practice 2-6Physicians  6-10 Physicians 11-30 Physicians 31100 101 and more
Physicians Physicians

Source: Statistica

Figure 4.29: Number of solo practices in U.S, 2016

Decrease in number of beds and average length of stay in U.S hospitals™:

Number of beds and ALOS in U.5 Hospital setting, 1999-2014
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Figure 4.30: Number of beds and ALOS in U.S hospitals, 1999-2014

There has been a consistent decrease in the number of hospitals and ALOS through the
years in the U.S. Key challenges in present scenario for hospitals and physician practices is
to implement cost-containment measures, i.e. reduce hospital stay, improve quality of
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services being provided, reduce emergency room visits and expensive specialist and testing

services, which are the major business strategy in the current fee-for-service system.

Number of beds have decreased due to the decline in the number of hospitals and

increasing gravitation towards out-patient procedures in the recent years.

The average length of stay in hospitals (ALOS) is often used as an indicator of efficiency in
the healthcare setting. A shorter stay will reduce the cost per discharge and shift care from

inpatient to less expensive post-acute settings.
Shifting health care dynamics towards out-patient settings in the U.S
Key reasons for shift from in-patient to out-patient Settings:

i.  Minimally invasive surgeries being favored in recent years.
ii.  Pricing pressure favoring low cost of outpatient settings due to low overheads.
iii.  More focus on preventive health care and keeping patients out of the hospitals.

iv.  Due to favorable reimbursement rules and payment models for outpatient settings.

Distribution of inpatient v/s outpatient revenues, 1994-2014

7o% 70% 69% 67% 67% 66% G5% 65% 5% G5% 64% 63% 62% 62% 60% 59% S8k 57% 56% 55% 54%

285 0% 31% 33% 33% 34% 35% 35% 35% 35% 26% 37% 38% 38% 40% 41% 42% A3% 44% 45% 46%

1934 1995 1996 1997 1998 1% 2000 2001 2002 2003 2004 2005 2006 2007 MO8 2009 2040 2041 242 243 204
Gross Dutpatient Revanus Groes Inpatiant Ravanusa

Source: AHA report

Figure 4.31: Inpatient v/s outpatient revenue in U.S, 1994-2014

Shift in healthcare dynamics to out-patient settings has consequently shifted focus of
medical device manufacturers towards this sector of healthcare. Minimally invasive

surgical medical devices are gaining strength in U.S healthcare’®.
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B. Europe
B.1 Germany

B.1.1 Healthcare providers and indices through the years

Decrease in the number of hospitals 7®
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Figure 4.32: Number of hospitals in Germany, 2003-2015
The number of hospitals has continuously decreased from 2,197 in 2003 to 1,956 in 2015 in
Germany. The reason behind this is the increased consolidation amongst the hospitals and
increase in the number of out-patient centers and long-term stay structures in Germany due
to the demographic shift towards elderly population, thereby closing down of the redundant

healthcare structures.

This increased consolidation amongst the healthcare structures has also consequently
increased their bargaining power, thereby resulting in better pricing results when
negotiating with the medical device manufacturers. Also, there is increased incidence of
evidence based purchasing of medical devices in Germany resulting in increased pressure

on the medical device manufacturers to deliver better.
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Decrease in average length of stay in German hospitals’®

Length of stay in Germany , 2003 — 2015 (days)

. o7 . 8.0 8.3 8.1 3 T |
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Source: Destasis
Figure 4.33: ALOS in Germany, 2003-2015

The length of stay also has decreased from 8.9 days in 2003 to 7.3 days in 2015. It has
happened because of the increase of day clinics and the increasing importance of out-

patient surgeries in the healthcare sector. The hospital bed utilization is 77.5% in 2015.

For medical device manufacturers it means focusing on the out patient sector of healthcare
in Germany, especially in the minimally invasive devices used majorly in the out patient

settings.

Increased number of nursing home facilities in Germany’®

2.63 million people in 2013 were in need of long term care (+ 5% compared to 2011). The
number of nursing home chains is expected to increase, according to a survey done with

nursing home operators. This will improve negotiation power for medical product

procurement.
2005 10,424 10,977
00T 11,029 11,529
2009 11,634 12,026
2011 12,354 12,349
2013 13,030 12,745

Source: Destasis

Figure 4.34: Number of nursing homes in Germany, 2005-2013
This increase in long term facilities in Germany has opened a new market for medical

device manufacturers in this sector.
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B.2 France

B.2.1 Healthcare providers and indices through the years

Decrease in the number of hospital beds and in-patient discharges’”

Number of beds/1000 Population, Number of beds per specialty per 1,00,000 Hospital Average Length of Stay,
2004-2014 Population Year 2008 & 2014 2004-2014
441 79
7.6 415 1.7 1.7
2008 m2014 6.9 87
7.3 ’ 6.4
[
6.6
B.5
6.4
98 110

87
48

2004 2006 2008 2010 2012 2014 Curative care RehabilitativeLong-term care Psychiatric 2004 2006 2008 2010 2012 2014

Source: OECD Database

Figure 4.35: Overview of inpatient setting in France.
Consistent with the general trend in Europe the number of hospitals and hospital beds in
France have declined over the years. Between 2003 and 2011, the number of full-time
hospital beds fell from 468 000 to 414 000.

The reduction in hospital capacity was most significant with respect to long-term care beds,
which decreased by 40% between 2003 and 2011 through the transformation of certain

units into nursing homes.
In France, ALOS is 6.4 days (2014) with bed occupancy of 75.8% (2013).

This increase in long-term care facilities in France has opened a new segment of interest for

medical device manufacturers’®.
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Increase in out-patient activities in France

Number of hospital
discharges in out-patient . . .
setfing 2008 & 2014 Increase in out-patient settings Day-care provision by Day-care | Day-care
(2011): healthcare sectors beds surgeries
L] o +17% growth in public

10276
el sector Public Sectar 50% 42%

o +22% growth in non-
profit making private

Privat fit-maki 40% 50%
o160 cector rivate profit-making
o +11% growth in profit
making private sector Private non-profit making 10% 8%
T T 1
2008 2014

Source: Health in Transition
Figure 4.36: Overview of inpatient setting in France

Up surging outpatient setting in the healthcare sector has deviated medical device

manufacturers' interest from inpatient to outpatient segment in French health care.

B.3 UK

B.3.1 Healthcare providers and indices through the years

Increase in number of out-patient beds in the U.K™

Number of Day Beds available in England, 2005-2014

12,573
10,342 10,479 10,959 11,221 11,328 11,715 11,918 12,156

I

2005-06  2006-07  2007-08  2008-09 200910  2010-11 201112 201213 201314 201415
Source: Nuffield

Figure 4.37: Number of day beds in England, 2005-2014
The number of outpatient appointments has nearly doubled since 2005-06, rising from 60.6
million appointments to 113.3 million in 2015-16. The number of day-only beds have risen
as more procedures are carried out as day cases and no longer requires an overnight stay
due to the rapid increase of minimally invasive technologies in the healthcare market.

Again, this is providing an opening to the medical device manufacturers to venture out in
this segment in the U.K health care.
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Decrease in number of in-patient beds in the U.K™

Mumber of Overnight Beds available in England, 2005-2014
175,436
' 167,019 160891 160,254 158,461
l I I I I 142310 140454 433478 136811 137,088
: : : : : I : I : I : I : l
2005-06  2006-07  2007-08  2008-09  2009-10  2010-11 201112 201213 201314 201415
Source: Nuffield

Figure 4.38: Number of overnight beds in the U.K, 2005-2014

The number of overnight beds has decreased in the U.K health care system over time. The
bed occupancy rate in 2104/15 has remained relatively steady between 84 to 89%, even

thought he number of overnight beds have decreased steadily over time.

There has been an average trend in the Average Length of Stay (ALOS) from 7 days in
2005-06 to 5 days in 2015-16. Improvement in techniques and consequent reduction in the
recovery time is the reason behind reduced ALOS. Though there has been a shift from in-
patient to out-patient procedures over time, there is still lot of potential to be reaped from

this sector in the U.K healthcare.

B4 Italy

B.4.1 Healthcare providers and indices through the years

Decrease in hospitals, hospital beds and ALOS in Italy’”"®

Mumber of Hospitals in Italy, Number of Hospital Beds in Italy, Hospital Average Length of Stay,
2008-2013 2008-2013 2008-2013
1259
1241 223015
1230 218264 8 8 a8
215980
it 19 T8
1156 203723
1135 199474
78 748

2008 2009 2010 2041 2042 2013 2008 2009 2010 2011 2012 2013 2008 2009 2010 2011 2012 2013 2014
Source: OECD Data Figure 4.39:Overview of the Italian healthcare provider sector
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The number of hospitals has continuously decreased from 1259 in 2008 to 1135 in 2013
following the general trend in Europe. Consistent with another trend in Europe, the number
of beds in Italy has declined from 2,23,015 to 1,99,474 particularly acute hospital beds
from 258 beds/100,000 population (2008) to 237 beds/100,000 population in 2013. This is
accounted to the increasing importance of outpatient procedures and shift in admissions to
day hospitals and ambulatory care along with gravitation towards home and domiciliary
care for the elderly requiring long-term care.

Average Length of Stay has almost remained constant from 2008 to 2014. The hospital bed
utilization as of 2013 is 77%.

Increase in long-term care facilities

MNursing and Elderly Home beds per 100,000

inhabitants

273 >89

T 334

258 295

235

2001 2003 2005 2007 2009 2011 2013

SOURCE: WHO
Figure 4.40: Nursing and elderly home beds, 2001-2013

Long term care facilities like residential, semi-residential institutes and nursing homes

provide long term elderly care (70.37%), psychiatric care (12.4%), terminal patient

assistance (0.94%), psychic disability assistance and physically handicapped assistance

(16.3%) in Italy. These long term health facilities are expected to blossom in the coming

years due to increasing rise of the elderly population and upcoming policies to reduce the

inpatient admissions.

This trend will influence negotiation power for medical product procurement and has

opened a new segment for medical device manufacturers.
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B.5 Spain
B.5.1 Healthcare providers and indices through the years

Decrease in the number of hospitals beds, ALOS and bed occupancy rate’” 7

| Number of hospital beds, Hospital average length of stay, Hospital bed occupancy rate, :
: 2008-2014 2004-2014 2004-2014 |

|
: 79% |
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| |
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Source: OECD Data
Figure 4.41: Overview of Spanish healthcare sector

Consistent with the trend in Europe, the number of beds in Spain has declined over time,
particularly acute hospital beds from 258 (2008) to 237 (2014) beds per 100,000 population
& long-term care beds from 60 (2008) to 56 (2014) beds per 100,000 population in
hospitals. This is due to the progressive introduction of day- hospitals and ambulatory care
centers along with gravitation towards home and domiciliary care for the elderly requiring

long-term care.

Average length of stay has declined from 8.5 (2004) to 7.4 (2014) days due to performance

based incentives introduced in the Spanish healthcare system.

The hospital bed utilization has decreased over the years, probably owing to increased day-

care admissions and therefore lesser need of hospitalization

Increase in number of daycare cases

There has been a paradigm shift to out-patient cases in the Spanish healthcare system, this

has blossomed the interest of the medical device manufacturers in this segment.
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Mumber of hospital day-care cases, 2010-2014

19103
13719
18348

17162

15054

Source: WHO Figure 42: Number of hospital day care cases, 2010-2014

Increase in long-term and elderly care facilities

Nursing and elderly home beds per 100,000

population, 2008-2013 Interms of long-temm care
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Figure 4.43: Nursing and elderly home beds per 100,000 population, 2008-2013
Spain’s long term care facilities are segregated into facilities for elderly between 65 to 79
years old (59,527) and facilities catering to elderly people older than 80 years (1,62,994)
from 2008. Long term facilities include residential homes (208,202), homes for disabled if
65+ (4,405) and nursing homes (9,914) according to data from 2008. These long term
health facilities are expected to increase in the coming years due to rise of the elderly

population and increased involvement of the private sector in this field.

This increasing tend will influence negotiation power for medical device procurement in

this sector.
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4.4.3 Overview of the decision makers involved in the procurement procedure for
medical devices by healthcare establishments of each geography

Procurement procedure for medical devices followed in each geography, keeping into
account the various decision-makers involved and the amount of leverage they have in

taking the final call is.

A. USA

Decision makers involved in the medical device procurement procedure in the U.S

healthcare establishments.

1. Hospital based Analysis Committees: Emergence of new reimbursement
initiatives by CMS and strengthening of “value based purchasing” in hospitals has
led to formation of analysis committees in U.S Hospital settings. These committees
also referred to as “Value Analysis Committee” or “Technology Analysis
Committee” have become an integral part of U.S provider setting and are becoming
central in the decision making process for device procurement. It takes purchasing
decisions with inputs from physicians/nurses in the said healthcare establishments.
This committee is comprised of physicians/nurses, administrators, supply chain
management, purchasing agents, liability specialist.

Review Process by Hospital's Walue Analysis Committee

Form must e filled out detailing certain information
pertaining to the dewvice. Example FDA Approval, price of
dewvice, frequentto be used efc.

Value Analysis Committee analysis the data to determine
the need for product frial before bringing the product
into the hospital

Trial conducted and the results are analyzed by
the committee

Ih_ieret | | Further Analysis | | Approeal
|

*

| Approwval |

Approved product is then passed into the
hand of the purchasing agent fo negotfiate the
bestprice

Source: Becker’s Revie Figure 4.44: Review process of medical devices by VACs
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2. Procurement Groups: Communities like GPO (Group Purchasing Organizations),
ACO (Accountable Care Organization) and IDN (Integrated Delivery Network) are
the entities that helps healthcare providers realize efficiencies by aggregating
purchasing volume and using that leverage to negotiate discounts with
manufacturers and distributors. In general, procurement communities promise
hospitals better pricing results.

3. Hospital procurement department/Administration: Takes purchasing decisions
with inputs from physicians/nurses. Depending on the hospital, medical device
departments also sometimes have a yearly budget for procurement of smaller
investments.

4. Physician/Nurse: Previously they had the final call in buying the medical devices.
However, in recent years their say has declined due to the increased evidence based
purchasing by the healthcare establishments.

5. Payers: Few patients are able to pay for health care directly, hence third-party
payers play an influential role in influencing medical device department. Medical
device manufacturers depend on insurance reimbursement to create favorable

conditions for selling their products.

B. Europe

Decision makers involved in the medical device procurement procedure in the European
healthcare establishments

Decision makers involved in medical device procurement in healthcare establishments are
similar in all the EU-5 countries. In Europe, evidence based purchasing is gaining
momentum, but the major decision maker is the procurement groups or the healthcare

professionals. The various decision makers involved are:

1. Hospital purchasing department: Takes purchasing decisions with inputs from
physicians/nurses. Have a dual financing system — investments for certain
facilities/equipment that are part of hospital plan and financed by the state, while
consumables and other cost types have to be covered through DRG revenues.

2. Physician/Nurse: Are influencers in the decision making process or can propose,
what medical devices could be beneficial.

3. Procurement communities: These are outsourced purchasing service providers.

There are different kinds of procurement communities, which offer different
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services. In general, procurement communities promise hospitals better pricing
results. Special and complex products are still usually procured by hospitals
directly.

4. Medical device department: Apart from maintenance function, advises the
hospital purchasing department. Depending on the hospital, medical device
departments also sometimes have a yearly budget for procurement of smaller

investments.

4.4.4 Changing political scenario and reforms in both the geographies (U.S and
Europe)

A. USA

Effect of Trump’s presidency on U.S healthcare

‘ Repeal and Replace
—— +' Replace ACAwith a program that includes Health Savings Accounts (HSAs).
¥ Return the regulatary control of healthinsurance from the federal government to the states.

¥ Allow individualsto fully deduct healthinsurance premium payments from theirtax returns under
the current tax system.

+" Block-grant Medicaid to the states.

Reversal of fortune for Hospitals

+" New risks to hospitals that have finandally benefited from Obamacare with more uninsured
crowd enteringthe hospitals fortreatment whichwill harm the hospitals in terms of revenue
generation.

v Have to bear the cost of providing services to non paying patients.

+" Require price transparency from all healthcare providers espedally physicians and clinics.

Threat to Insurers who are in Medicaid managed market
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¥ Insurers would be faced with the prospect of not havingin place a plan that would maintain the
level of subsidies many oftheir customers have under Obamacare. Without such
subsidies, many people, particularly healthy ones who costinsurers little or no money to
cover, would exitthe individual health plan marketplacs.

Positive effect on Manufacturing Companies
+" Acceleration ofthe developmentand the approval process by FOA.

+" Enable companies to repatriate substantial offshore cash and earnings without the current
punitive tax rate.

Source: Deloitte Figure 4.45: Expected changes due to Trump's presidency
B. Europe

Ripple effect of Brexit on European medical device market




Limitation of UK Medical Device Market
* (OBR forecasts a 20 Billions Pound deterioration in the publicfinances by 2020. Post-Brext

instability willhave the potertialto negatively impact the country's medical device market.
= Declining UK economy will likely have negative implications on health spending and new device
reimbursement approval rates especially for expensive devices.

* Another side effect of afalteringpound is a proportional decrease in purchasing power, which
will affed device average selling prices (ASFs).

Clampdown on Physician Immigration
—uLeir * The UK Medical device market relies heavily on Physician Immigration. It needs to hang on to its
foreign contingent, which will be difficutif a post-Brexit UK closes its doors to immigration.

Unlike change in the U.K Medical Device Regulatory Approval Process

* UKis a full voting member of the European Committee for Standardization (CEM), whichis

Regulatory unlikelyto change.
Process

* |fthe UK follows Morway's footsteps andsigns the European Economic Area(EEA)
agreement, or opts forthe European Free Trade Association (EFTA) agreement like
Switzerland, there would be little or no impact on UK's regulatory approval of medical devices
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Requirement of Authorized Bodies in Europe by British Manufacturers

* Asthe political union winds down, the European Commissionwill lose its contral aver the quality
and safety of medical devices, manufacturers andtheir products inthe LK. It can be expected
thatthis will resultin British manufacturers needing an Authorized Representative (AR)in
Europe (andvice versa).

* Motified Bodies may needto relocate fromthe UK.

Source: PWC Figure 4.46: Expected changes due to application of Brxit

5. Discussion and conclusion

5.1 Comparison of medical device approval systems in USA and Europe

Both in the USA and in Europe, strict legislation has been implemented to guarantee safe
and effective availability of medical devices. On a broader level the market authorization
procedures in both the geographies have the same basic concept. In both the systems, the
endeavor to obtain market authorization increases with the perceived risk of the device and
in both systems an existing equivalent device on the market allows for easier market
authorization. Furthermore, easier market authorization can be attained if equivalence to an
existing device on the market can be claimed. Also, in both the market authorization
systems, market access for the lower risk medical device classes is the sole responsibility of
the manufacturer. On the other hand, many striking differences between both the systems
can also be identified. An important difference is that market authorization and approval
process in the USA is granted and handled by the FDA, a governmental body thus, making
the authorization process a governmental responsibility, while in Europe market

authorization for medical devices is handled, designated and supervised by the authorities
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referred as ‘Notified Bodies’. FDA has also explicitly pointed out that Notified Bodies
operating in Europe are private companies, hinting that it is inferior to a governmental

institution.

Additionally, in terms of technical requirements both the systems also differ. In Europe,
harmonized European standards detailing technical specifications and requirements are an
essential legislative tool for medical device manufacturers to establish conformity with the
essential requirements. The European Commission does not partake in the development of
the standards, they employ CEN consultants to check the accurateness of the Annexes in
the standards. This gives European Commission some indirect influence on the market
authorization process. On the contrary, in the USA recognized standards can be of national
or international level. FDA is the body which participates in the development of the
standards which forms the foundation for the market authorization. Thus, this gives FDA

the power to directly influence the content of the standard and the process itself.

Also, the biggest debate of all has been that which system sanctions the most effective and
safe medical devices to the market. Although FDA is high on clinical investigations on
safety and clinical value, the downside is that it takes on an average two years longer to get
a device approved in the USA. The negative implication of this approach is that a life
saving is withheld from patients in the USA who are in dire need of it, whereas the same
medical device is available to the European patients. This has alos led to US citizens going
abroad to get a specific medical treatment. Also, from the manufacturers point of view,
companies choose to first introduce their device in markets other than the USA and they

even contemplate not introducing their devices in the US.

Another important parameter to consider in relation to the approval process for medical
devices is the time it takes to bring a medical device in the market after successful
completion of the pre-market requirements. For higher risk devices, clinical studies

performed requires more time as compared to their low risk counterparts.

In terms of transparency, FDA makes most information related to market authorization
and post-market activities publicly available, while such transparency has not yet been

achieved in Europe and is an ongoing concept over there.
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Comparative features of the approval system in both the geographies are illustrated in the

following table:

System Feature

Classification of

medical devices

Central regulatory

agency

Market approval

Approval grantor

Data requirements

United States

Based on risk factor classified into:

Class I, 11, 11l and HDE

Governmental agency namely,
FDA

Food and Drug Administration
premarket approval must be

obtained before marketing; once

received, FDA approval permits the

device to be marketed in the US

FDA

High risk devices are approved
through the premarket approval
(PMA) pathway. Moderate risk

devices and some high risk devices

can be marketed after getting
“clearance” through the 510(k)
pathway, ordinarily without any

additional clinical data.

European Union

Based on risk factor classified
into: Class I, lla, 11b, 111

No

Conformite Europeenne (CE)
marking must be obtained
before marketing the device;
once received, CE marking
permits the device to be
marketed throughout the EU

Competent authorities and
Notified bodies, which are
private sector, for profit
companies located across the
EU. Manufacturers may choose
to use any notified body.

Generally, safety, performance,
and reliability are tested.
Clinical data are recommended
for some high risk devices, but
requirements vary across
notified bodies. EU assessment
provide less insight into
clinical evidence as compared
to USA
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Registration of

manufacturers
Marking of the
medical devices
Time frame for

approval

Transparency

Funding

Patient Access

Manufacturers are required to

register annually with the FDA.

No FDA approval/mark required

for medical devices

Ideally FDA requires 180 days for

PMA and 90 days for 510(k)

approval

Proprietry limits with public

reporting of premarketing review of
approved devices, adverse events

and recalls. Greater public access to

evidence in the USA

Combination of federal

appropriations (80%) and user fees

(less than 20%)

Premarketing clinical testing of
high-risk devices delays patient

access to these devices; however,

there is no difference for low and

moderate risk devices

Class I medical device
manufacturers are required to

register with notified bodies

Medical device legally placed

should bear a CE mark

Manufacturers can negotiate
with the competent authroities

to obtain authorization decision

Review done by notified
bodies are not made public,
postmarketing data only shared
among competent authorities

but not with public

Funding of competent
authorities varys among
countries, wherein Notified
bodies are paid directly by

sponsors

EU patients may have sooner
access to certain high-risk
devices as compared to patients
in the US

5.2 Comparison of patient access to medical devices in the US and Europe

Studies have shown that lower-risk devices achieve market access in a similar amount of

time in both the United States and in Europe. However, the variation comes in term of the

innovative and high-rish devices which require higher degree of clinical evidence and

because of which the patient access time frame varies in the US and the Europe.
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It is estimated that an average time of 13.1 months is taken to get the medical device
available to the patients in the U.S where, 8.4 months are attributed for FDA review and the
remaining 4.7 months is the time the agency waits for the sponsors to address deficiencies
in the application, also reffered to as the ”sponsor time”. In US, CMS is the one who
provides reimbursement for the majority of devices when they get FDA approved. For
private insurers, the decisions regarding medical devices are made within a few weeks to a

few months after FDA approval.

In Europe, the CE marking process is conducted by Notified bodies which are for profit,
third party, accredited by the member state to assess device safety and performance.
Though publicly available data is limited, anecdeotal information from notified bodies
suggest that the whole process to take CE marking takes around 1-3 months, excluding

sponsor time.

European patients do not have access to hig risk/innovative devices on receiving CE
marking, each country must make a decision about reimbursement, a process that varies
among different countries. Though the CE marking is granted based on fewer clinical
evidence, the reimbursement process is on the contrary requires additional data on the

device’s safety and effectiveness as well as on cost effectiveness..

Estimated vtime frames for the completion of the reimbursement process is 71.3 months is
Germany, a range of 36 to 48 months in France, a range of 16.4 to 26.3 months in Italy and
an estimated time period of 18 months in the U.K. For Spain, the time duration is not
specified because the reimbursement process is highly decentralized and decision making

occurs at the regional level.

Analyzing this information, it is determined that the time it takes to bring innovative, high
risk devices in the U.S is similar to or shorter than the top 4 European countries taken into
consideration. The CMS (public) system in the U.S takes approximately as long as those in
Italy and the U.K, approximately half as long as that in France, and less than a third as long
as that in Germany.
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United States

(range)
US market access [INNNEG_G__n
FDA FDA CMS reimbursement
submission approval | decision (average)

FDA review and sponsor
time (average)

Reimbursement

consideration (average)
) No. of

Months

Europe

CE marking submission

CE marking approval
(estimate)

British market access
Italian market access I
(range)
French market access [IE——
(average)

German market access

(range)

Source: The New England Journal of Medicine

Figure 47: Comparison of time frame for patient access in different countries
5.3 Comparison of medical device market and its components in both the US and the

EU
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145 Medical Device Marketin USD
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Figure 5.1: Medical device market, 2016
At present, U.S medical device market is pioneer globally and is expected to retain its
position in the coming years. After U.S, Germany stands second globally with the market
share of 24.5 Billions USD.
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The top medical device companies in terms of revenue like Medtronic Inc., Johnson &
Johnson, GE Healthcare, Cardinal Health, Becton Dickinson, etc. are all U.S based with

their subsidiaries present across the globe.

On the other hand, Germany being the powerhouse of Europe also houses major brands like
Philips Healthcare, Fresenius Medical Care, Siemens Healthcare and constitutes the major
top medical device companies across the globe.

The industry barriers and drivers are almost similar across the geographies with the main
focus points being the demographic shift to older population, medical-techno innovation in
the field of healthcare and increased importance to quality of life.

In terms of export and import market for medical devices globally, the same trend is
followed with U.S being the leader, followed by Germany, France, U.K, Italy and Spain.

Shifting dynamics in term of healthcare is observed in both the geographies with increased
gravitation towards out-patient sector. With the introduction of incentive based healthcare
reforms by the government, revolution is observed in the healthcare sector in terms of
shifting of focus towards out-patient infrastructure with the introduction of ASC

(Ambulatory Surgery Centers) in U.S and Europe.

Also, attention is being deviated towards long term healthcare facilities in the form of

nursing homes, long term care facilities, hospices, etc. in both the US and Europe.

Moreover, political disturbance with Trump’s presidency in the U.S and application of
Brexit in Europe is also expected to affect the healthcare sector in both the geographies
thereby, impacting the medical device sector as well. This dynamic political scenario can
either prove to be favourable or unfavourable for medical device manufacturers trying to

introduce new innovative medical devices or trying to gain entry in either of the territories.

Based on the facts and figures stated above, it is concluded that the medical device industry
is assisting healthcare to reach new heights and improving the overall quality of healthcare
across the globe. The two geographies which are dominating the medical device market and
providing new insights and innovativeness in this field are the U.S and the European

Union.
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From manufacturers prospective, it is important to comprehend the similarities and

differences between the both market systems in terms of market authorization and approval

process, the current legislation, governmental involvement and technical requirements

involved. Also, comparison in terms of patient access, i.e. the time when the medical

device is made available to the patients after completion of the reimbursement process is of

importance.

Thus, this study provides a comprehensive insight into the similarities and differences

between both the systems and the impact of the emerging trends and administrative

scenario on the medical device manufacturers.

6.

7.

Limitations

Lack of information: Due to non-comprehensive data production and registration
of each country, there are certain limitations in terms of lack of data. The analysis
has thus some weaknesses because of the lack of data, but a clear trend of medical
device market and its effect could, however, be identified.

Confidentiality: As per ZS policy, sharing any client information and data from
paid sources and databases used by ZS is strictly forbidden and is considered
grounds for immediate termination of employment. Several insights could have
been added to this document and existing insights could have been further expanded
upon in the absence of this policy. ZS confidentiality policy has not been violated in
any way during the preparation and final presentation of this document.

Language barrier: Many documents obtained from secondary search were in
Turkish and had to be translated and verified against other sources for validity.
Secondary research: As information and insights were obtained from secondary
search, it is advisable to check for any updates, modifications or discontinuations to
laws, systems, processes and stakeholders mentioned in this report before making

any recommendations.

Ethical Considerations

This study is based on secondary/desk research and uses data from publicly available

sources, thus, there are no associated ethical considerations for this study.
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