The Innovation and Evolution of Medical Devices

S. Abbas Shobeiri
Editor

The Innovation and
Evolution of Medical
Devices
Vaginal Mesh Kits

Editor
S. Abbas Shobeiri
INOVA Health System
Falls Church, VA
USA

ISBN 978-3-319-97072-1    ISBN 978-3-319-97073-8 (eBook)
https://doi.org/10.1007/978-3-319-97073-8
Library of Congress Control Number: 2018956136
© Springer Nature Switzerland AG 2019
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of
the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology
now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.
The publisher, the authors, and the editors are safe to assume that the advice and information in this book
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the
editors give a warranty, express or implied, with respect to the material contained herein or for any errors
or omissions that may have been made. The publisher remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.
This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

On behalf of my contributing authors, we
would like to dedicate this work to patients
and those who share their journeys with
them.
This book is our attempt to understand and
appreciate the perspective of each entity
involved in the production and utilization of
a medical device. We pledge to continue our
journey together to improve the process to
achieve the creation of zero harm medical
devices.
To my trainees, I can teach you things. But
the important thing, the only important thing,
how to listen, how to see things through the
patients’ eyes, how to feel their sorrows, how
to have unconditional empathy and
compassion, should have started at home
long before you met me. Be humble and
always practice evidence-based innovation
that places patients’ well-being first and
foremost.
Lastly, this book is dedicated to my family,
the most and the only important thing.

Preface

In the distant past, when there were no antibiotics and surgeons were mere glorified
barbers, trials and chronic catastrophes were part of a surgeon’s existence. It was not
unusual for a gynecological surgeon to perform 30 vaginal fistula procedures and to
have all fail. From today’s ethical point of view, we look at past experimentations
on patients and marvel at how barbaric they were only 100 or 200 years ago. While
preoccupied with surgical success in the absence of antibiotics and anesthesia, these
surgeons increased patients’ suffering. James Marion Sims—whose statue was
recently taken down from New York City’s Central Park, whose disgrace caused the
American Urogynecologic Society to retire the annual lectureship in his name, and
who was every gynecologists’ hero—experimented on slave women “given” to him
by their owners at Sims’ expense to find a cure for vesicovaginal fistula. In his day
what Sims did was perhaps noble and heroic. There were no medical standards, laws
or regulations to motivate Sims to behave otherwise. Just as the concept of consent
was different in Sims’ time and now, future generations will look at us in amazement at how we failed on multiple levels by allowing what they would view as
practical experimentation with medical devices that lacked appropriate design or
adequate scientific evidence for their use. The experimentations with medical
devices today is much different than the experimentations that surgeons performed
200 years ago. While the motivation of the surgeon has always been to simply cure
disease, the motivation of a medical device innovation process is much more complicated and culminates in a modern corporation’s fiduciary responsibility to the
shareholders. The experimentations still go wrong despite many advances over the
past 200 years, advances such as more refined ethical standards, evidence-based
medicine, regulatory processes from the US Food and Drug Administration, and
local hospital peer review and safety initiatives.
Although in this book we use vaginal mesh kits as a case study of a nearly failed
gynecological product, the failed medical device corollaries can be found in any
organ system from cardiac stent to orthopedic hardware. This book aims to understand the process of medical device approval and to examine why years after a
product is approved, the device is withdrawn from the market for either lack of
efficacy or for causing harm to the patients. The bar for approving medical devices
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is being raised everyday constantly moving. With recent loosening of some regulatory processes in an attempt to bring lucrative manufacturing jobs to the United
States, patients and the health care system in general may pay a hefty toll in
exchange. Once a medical device has hit the market, investors are anxious to reap
the benefits, and there is simply no incentive to perform efficacy trials. The product
is sold to as many and as quickly as possible before the device is inevitably withdrawn from the market and litigation ensues.
In the face of financially driven medical innovation and loosening federal and
local regulations, there remains evidence-based medicine, taught in medical schools,
as the only hope for patient safety. Although medical societies have taken some
leadership to demand hard data by creating registries and sponsoring randomized
controlled trials to protect their patients, the fee-for-service system rewards physicians who use the devices the most. While double-blind studies such as those performed for drugs may be seen as difficult for medical devices, it is imperative for us
to change the way we approve and oversee medical devices if we are to achieve zero
harm to our patients. Furthermore, the current system rewards the quantity of procedures performed, not the quality of patient outcomes. We need more robust monitoring and demand for improved outcomes data by the insurers.
Historically, medical devices were produced by the industry and “consumed” by
the surgeons and hospitals. The medical device industry has had a better price-to-
earnings ratio with 23–25% operating margin compared to other major stock market
indices. The current changes in technology and the development of new disruptive
frontiers have resulted in the breakup of well-entrenched industries, value chains,
and value-creating strategies. Technological advances have made the metamorphosis of commercial models possible, favoring centralized purchasing, contracting,
and call points.
This book discusses the disruptive forces that will determine the medical device
industry’s direction in the near future. Although it is estimated that market forces
will greatly decrease the value generated by each dollar for the research and development of new medical devices, the forecast depends on shifting from a fee-for-
service to a value-based healthcare model. This book discusses medical device
innovation, the regulatory process, and the ethics of medical device marketing in
detail and adds the largely lost patient perspective. The book emphasizes the fact
that the sectors that produce, approve, and utilize medical devices operate with a
silo mentality and not necessarily in the patients’ best interest. The system should
change such that innovators, industry, regulators, physicians, patients, and hospitals
communicate in a way that improves patient outcome and eliminates suffering by
utilizing evidence-based medicine principles while enhancing the product life cycle
and go-to-market strategies that are in the interest of the investors.
Falls Church, VA, USA

S. Abbas Shobeiri
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