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Abstract

A wide range of medical devices are being used to diagnose, monitor, prevent and treat a variety of diseases. In
order to ensure the safety of users/patients using medical devices, robust, sustainable and scaled monitoring of
adverse events associated with the medical devices is of utmost importance. Therefore, post-market surveillance
is necessary to ensure the safety and performance of medical devices and to evaluate their quality too.

For medical devices to be safe and of high quality, a well-structured regulatory system is essential. In 1992, five
nations: The European Union, USA, Australia, Japan, and Canada formed the Global Harmonization Task Force
(GHTF) with the goal of uniformizing national regulated medical devices and increasing access to safe,
effective, and clinically beneficial medical technologies. Furthermore, regulated countries classify medical
devices according to their associated risks. For a country like India, this is a new concept as its materiovigilance
program was launched on July 6, 2015.

During the review process, our aim is to provide an overview of medical device related adverse events reporting
in major countries like US, EU and India. The thorough understanding of current status of materiovigilance
programme of these countries along with the classification, reporting criteria, what, where, how, who and why,
timeframe and tools used for reporting.
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Introduction

A medical device is crucial for diagnosing, prevention and treatment of many diseases. Currently, there are more
than a million medical devices available, ranging from small bandages to complex MRI machines and medical
software applications. The World Health Organization has defined medical device as any “instrument, apparatus,
implement, machine, appliance, implant, reagent for in vitro use, 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 medical purpose (s) of diagnosis, prevention, monitoring, treatment or alleviation of disease,
diagnosis, monitoring, treatment, alleviation of or compensation for an injury, investigation, replacement,
modification, or support of the anatomy or of a physiological process, supporting or sustaining life, control of
conception, disinfection of medical devices providing information by means of in vitro examination of
specimens derived from the human body; and does not achieve its primary intended action by pharmacological,
immunological or metabolic means, in or on the human body, but which may be assisted in its intended function
by such means.”

However, medical devices also carry significant potential risks despite their immense benefits for patients. The
risks associated with the use of medical devices include harmful effects, particularly on the
patients/users/healthcare professionals, interactions with other substances, certain contraindications and
malfunctions which may lead to serious injury or death. As a result, it is imperative to have a regulatory program
to monitor the associated adverse effects.

During the 1970 Food and Drug Administration Modernization Act in the United States, Section 522 of the Act
was enacted for class Il and class 11l medical devices. European Union on June 1993, published Council
Directive 90/385/EEC and 93/42/EEC outlining vigilance requirements for medical devices for member states
and manufacturers, followed by incorporation of amendments of revision 5 of MEDDEV guidance 2.12-1 in
2007 M,

Drug and Cosmetic Acts, 1940, and Rules, 1945, govern the safety, quality, and performance of medical devices
in India. The Government of India in consultation with the Drugs technical advisory board has recently adopted
Medical Devices Rules, 2017 to regulate import, manufacture, sales, and distribution of medical devices. It came
into force on January 1, 2018 after being notified on January 31, 2017.
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The classification of medical devices:

Medical devices are classified differently by each regulatory authority. Classification of medical devices
generally follows these principles:

1. The risk associated with the medical device

2. Manufacturers’ intended purpose for the device

3. The device’s indications for use

The US Food and Drug Administration categorizes medical devices as Class I, Class Il and Class 111, according
to Section 360c(a) of the FDA. There is a lot of difficulty in classifying products for applicants. The FDA
provides a classification database to help people with this process.

Table 1: Medical Device Classification USFDA

Class Risk Regulation Example
= General controls for medical
devices .
= Low Risk = Exempt from premarket . ?g:eaglzebarggsgés
Class 1 = 55% of notification (510[Kk]) g P
i ; . = Crutches
Devices = Exempt from medical device good «  Ankle braces
manufacturing practices (GMPs)
= No approval needed
= General controls for medical = Syringes
. . . devices = Pregnancy test kits
Medium Risk Premarket notification (510[K]) = Platelet-rich plasma
Class 2 = 40% of . -
Devices De novo pathway preparation kl_ts
FDA clearance = Lipoaspirate tissue
processing system
= General controls for medical
devices
- . . = Heart valves
. . = Investigational device exemption
= High Risk e g . = Pacemakers
Class 3 . (IDE) (if clinical studies are S
= 5% of Devices : = Hyaluronic acid
required) = Implanted prosthetics
= Premarket approval (PMA) P P
= FDA approval

Table 2: A similar classification system has been established by the Medical Regulation Agency (MHRA) for
medical devices

Class Risk Level Requirements Examples
Class 1 Low Risk Premarket Notification Dressings
Class 2a Low-medium risk Certification by notified body X-ray film
Class 2b Medium-high risk Certification by notified body Blood bags, contact lens care
Class 3 High risk Certification by notified body Bone cement, cardiac stents

Table 3: The CDSCO is responsible for classifying medical devices into four categories (A, B, C, and D) under
the authorisation of Drug Controller General of India (DCGI).

Class Risk Level Examples
Class A Low Risk Absorbent Cotton wools, Surgical Dressings, Alcohol swabs etc.
Class B | Low-Moderate Risk Thermometer, BP monitoring device, Disinfectants etc.
Class C | High-Moderate Risk Implants, Haemodialysis catheter etc.
Class D High Risk Angiographic guide wire, Heart valve

Adverse event reporting

Reporting adverse events associated with medical devices can be made easy with the help of the adverse event
reporting system. In order to protect and improve the health and safety of patients or users, it is imperative that
the adverse events be reported. As a result, we can prevent the adverse event from recurring in the future.
According to FDA regulations i.e. Medical Device Reporting (MDR), manufacturers and importers are required
to report serious injuries, deaths, and malfunctions, and users are required to report fatalities and serious injuries
at their facilities.
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MDR Process Flow
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Fig 1: MDR Process Flow

In the EEC Directives, manufacturers of medical devices or their authorized representatives are required to
notify MHRA and other competent authorities, as well as the EEC, of certain types of incidents.

An initiative called Materiovigilance Programme of India (MvPI) was launched on July 6, 2015 by the Drug
Controller General of India (DCGI) in the Indian Pharmacopoeia Commission in Ghaziabad. This program aims
to raise awareness among healthcare professionals about medical device adverse events (MDAE). There is a
two-page reporting format, which MvPI has developed to capture all information regarding the device, the
patient, the adverse event, the regulator, and the reporter in detail.
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Fig 2: MvPI process chart.
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Type of Reports

Currently, the FDA requires the manufacturer to submit five MDR reports, namely:

1. 30-Day Report: The report must include information on death, serious injury, malfunctions, and complaints.

2. 5-Day Report: This report must be submitted for serious unexpected event which require immediate action.

3. Baseline Report: To be reported for the first time. It can be of two types i.e. model type or device family
type.

4. Supplemental Report: It is considered as a follow-up report. It is to be submitted within 1 month after
receipt of additional information.

5. Annual certification: The certification is required to minimize the unintentional reporting errors that have
been submitted during the 12-month period. The annual certification has to be submitted during the firm’s
annual registration date.

In the United Kingdom, the adverse event can be reported by submitting the reports in different forms such as:

1. Initial report: Initial reporting of adverse event to MHRA for record and evaluation.

2. Periodic summary report: These reports are submitted in an agreed format and frequency for the device and
incident between the manufacturer and MHRA after submission of one or more initial reports.

3. Trend reports: These reports must be submitted when there is a significant increase in the rate of already
reportable events, incidents that are usually exempted from reporting, and events that are usually not
reportable.

4. Final reports

In addition to providing periodic reports or trend reports to the MHRA, the manufacturer must conduct an
investigation after the initial report in consultation with the user. In the event of an initial assessment involving
alterations to the device that could affect subsequent analysis, the MHRA must be informed of such changes
before they are made.

In India, the CDSCO has classified reports as initial, final, and/or trend reports with regard to time and date. It is
recommended to choose the type of report based on the availability of appropriate data within the time frame
specified for the report.

Reporting time frame

FDA requires reporting of events to be done not only by the manufacturer but also by the user facility and
distributor as well. The manufacturer must submit four reports depending on the event reported: first, 30 d
reports for death, serious injury, or malfunctions; second, 5 d reports for events requiring immediate remedial
action (FDA form 3500A); third, baseline report (FDA form 3417) to provide basic data on the device, subject to
MDR report (30 or 5 d); and finally, annual certification (FDA form 3381).

In United Kingdom, the manufacturer is required to report within the time frame relating to the type of incident

upon becoming aware that an event has occurred and one of its devices has caused or contributed to the incident,

ie.,

1. Serious public threat within two calendar days after the date of awareness

2. Death or serious deterioration in state of health within 10 elapsed calendar days after the date of awareness

3. Other incidents, immediately after assessing the link between the device and the event within 30 elapsed
calendar days

4. Manufacturer’s written acknowledgment of user reports from MHRA to manufacturer within three working
days of receiving user report

5. Voluntary reports may be submitted at any time, and may be on the events other than death, serious injury,
or malfunction as defined.

The manufacturer’s incident report form should be used for initial, follow-up, and final incident reports. A

written report should be provided immediately following an oral report and should state that the manufacturers

make it without prejudice and does not implied any acknowledgement of liability for the incident or its

applicability. It is the manufacturer's or authorized representative's responsibility to submit an initial incident

report to MHRA for record keeping and evaluation, and then follow up with a final report, which should not be

delayed for lack of information.

Materiovigilance programme of India

According to the Drug and Cosmetic Act, 1940 and Rules, 1945, medical devices in India are regulated for their
safety, quality, and performance. Medical devices were not monitored properly in India for a long time due to
lack of proper systems. In consultation with the Drugs technical advisory board, the Government of India has
recently enacted the Medical Devices Rules, 2017 to regulate the import, manufacture, sales, and distribution of
medical devices. It was notified on January 31, 2017 and came into force from January 1, 2018. On July 6, 2015,
the Indian Pharmacopeia Commission (IPC), Ghaziabad introduced the materiovigilance program of India
(MvPI). This program aims to monitor medical device-associated adverse events (MDAES), raise awareness
among health care professionals about MDAE reporting, and provide independent, credible evidence-based
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safety data on medical devices. MvPI is regulated by the Central Drug Standard Control Organization (CDSCO)
and the IPC functions as the National Coordination Center (NCC).

Table 4: Reporting timeframe of an event or incident in India is shown in the table below:

‘Reporter’ ‘What to report’ ‘To whom Report’ Timeline
Initial report of an event on
‘MDAE’ reporting form
with remedial action to
Manufacturer _ prevent publl_c_from MVPI W|th|_n 5 working days of
irrational risk. Initial report becoming aware of an event
on Death or serious public
threat due to adverse event
or incident.
‘MDAE’ reporting form
with causality assessment -
Manufacturer report and future corrective MvPI W'th'r.] 30 calendar days of
. . becoming aware of an event
or preventive actions taken
in a define timeframe
‘MDAE’ reporting should be
. . ‘MDAE’ reporting form submitted within 5 working days
Healthcare service provider | . - .
L ) with causality assessment MvPI of becoming aware and root
[clinical establishment L
report cause analysis in next ,,30
calendar days*

Conclusion

The use of medical devices has increased over the past few years. However, there are insufficient measures to
protect patients from the untoward consequences of medical devices use. This article provides a comparative
analysis between Indian Materiovigilance programme, US-FDA Medical devices and UK-MHRA Medical
Device Regulations. The Materiovigilance Program is one of the best initiatives by different countries to ensure
the safety of medical devices around the world. A comprehensive implementation of this program is required to
ensure the safety of device users or patients who use it. Additionally, these programmes reduce the risk
associated with using medical devices by preventing redundancy of adverse effects.

Table 5: Differences in medical device vigilance of India, US and UK:

Parameters of countries

FDA (US)

CDSCO (INDIA)

MHRA (UK)

Definition of
medical devices

This category includes all
instruments, appliances,
materials, machines,
implants, software,
accessories, and
disinfectants used in
diagnostics or in vitro

Include devices that are
intended for "internal™* or
"external* use in the
diagnosis, "treatment”,
"mitigation" or "prevention"
of disease or disorder in
humans or animals,
mechanical contraceptives,
disinfectants, insecticides,

Excludes materials used
for disinfection of medical
devices

testing. in vitro diagnostic materials,
"surgical dressings" and
"surgical bandages".
Medical device 4 Classes: Class I, Class I, 4 classes: class | class Il
Classification Three Classes: I, Il and I11 Class 11 and ) ' !
class Ilb, and class 111
Class IV
Basis of Classification Level af control and Risk based Risk based

marketing requirements

Post marketing surveillance
of medical device

Started in 1990 under Safe
Medical Device Act

Started in 2015 under
Materiovigilance
Programme of India

PSURs apply to class lla,
I1b and 11l medical devices
under the MDR

Who can report adverse
events

Manufacturer, importer,
device user facility, patient,
healthcare professionals,
consumers

Manufacturers, Healthcare
professionals, pharmacists,
nurses, hospital technology
managers, biomedical
engineers

Manufacturers, users,
health professionals,
authorized representatives,
and MHRA

Criteria for reporting

Death, serious injury,

device malfunction,

Device malfunction, serious
injury, death

Event has occurred Medical
device’s association with
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the event
Event led/might lead to
death/serious injury

Non- reportable events

Manufacturer can request
remedial action exemption
(RAE) if information
received is erroneous When
device is manufactured by
other manufacture

Side effects related to
medical device are expected
by manufacturer’s labelling,

exceeded shelf- life of

device, root cause of event
is patient’s pre-existing
condition, protection
mechanism inbuilt in
medical device functioned
correctly, and deficiency
found in medical device
before using it.

User-detected deficiencies
Root cause of the adverse
event is due to the patient’s
pre-existing condition
Exceeded service life of
device Likelihood of
adverse event is acceptable
after risk assessment Side
effects clearly identified in
the manufacturer’s labelling
and documented in device
master record

Reporting timeline

30 calendar days- Death,
severe injury and
malfunction
5 working days- events
requiring remedial action
are reported by
manufacturers.

30 calendar days- Importers
need to report death,
serious injuries and
malfunctions.

10 working days- User
facility report, device
related death and device
related serious injury and
annual summary of death &
serious injuries by January
1 of preceding year.

Death or serious public
threat reported by
manufacturer within 5
working days, MDAE
reporting form, causality
assessment report,
corrective, preventive action
within 30 calendar days by
manufacturer and health
care professional.

Serious public threat — 2
calendar days Death/serious
deterioration — 10 elapsed
calendar days Other
incidents — 30 elapsed
calendar days After
receiving user reports from
MHRA, reporting 3
working days.

Types of Reports

30-day report
5-days report Individual
adverse event reports
Baseline report
Supplemental report Semi-
annual reports Annual
report

Initial Reporting; Trend
Reporting; Final Reporting

Initial reporting of adverse
events
Final reports
Periodic summary reporting
Trend reporting

Applicable forms

FDA 3500
FDA 3500A
FDA 3419
FDA 3381

Medical Device Adverse
Event Reporting (MDAER)
Form
Field Safety Corrective

FDA 3417

Manufacturer’s incident
report form
Online reporting for
manufacturers by MORE

Action(FSCA) Form
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