
APRIL 2020 - ISSUE  21

PATRICK SOON-SHIONG
Inspirational Asian
Healthcare Leader

Chairman and Chief  Executive O!cer, NantWorks

Stanley Kim, J.D.
Chief Executive O!cer, 
WinSanTor

ENTREPRENEUR 
INTERVIEW

Hidden Consequences of 
COVID-19: Why Small Biotechs 
Can’t Just Wait This One Out

BIOPHARMA 
REPORT 

Evofem’s Amphora Requires 
12-month Data to Convince 
Experts of Contraceptive E!cacy

BIOPHARMA 
REPORT



BioPharmInsight

The Industry’s Leading 
News Service

Award-Winning Journalist Team

Exclusive Access to Newsmakers

Breaking News Every Day

Unbiased Coverage

The award-winning BioPharm Insight journalist team delivers breaking news and 
insights on the life sciences industry every day. Our reporting is a must-have for 
decision makers at biopharmaceutical companies, CROs and service providers, 
and !nancial markets !rms.

Part of the Mergermarket Group, the 
journalist team operates from New York, 
London, Washington DC, and Shanghai.

To learn more, email us at 
hburke@biopharminsight.com
or visit www.biopharminsight.com



 | 2020 WAMJ ISSUE21 APRIL | 5

OUR EDITORIAL BOARDS

PUBLISHER

EDITOR IN CHIEF

EDITORIAL BOARD

PUBLICATION 

SECRETARIAT STAFF

MAIN OFFICE

MEDIA PARTNERS

DoHyun Cho, PhD W Medical Strategy Group

Joseph P. McMenamin, MD, JD, FCLM  W Medical Strategy Group
 

Henry W. Lim, MD Henry Ford Health System
Dean M. Hashimoto, MD, JD Boston College Law School
Myung Hwan Kim, MD, PhD Asan Medical Center
Chul S. Hyun, MD, PhD NewYork-Presbyterian/Weill Cornell
Wan-Mo Kang, JD Fox Rothschild LLP
Jongtae Yoon, MD, PhD Korea University Medical Center
Sara Demy Demy-Colton
David Y. Ko, MD Loma Linda University
Han Choi, MD, LLM Oracle Investment Management
Hyung-kwon Kim, MD Sociedade Bene!cente Israelita Hospital Albert Einstein
Joshua Berlin BioCentury
Laura Carabello CPR Communications
Mark Paxton, JD, MS O"ce of the Surgeon General of U.S. Army
Querida Anderson BioPharm Insight
Kimberly Ha KKH Advisors
Sundeep Lal, PhD, MBA BioConnexUS
Yiqin Shen Mergermarket
Vincent Liu Fosun Pharma
Les Funtleyder, MPH E Squared Capital Management
Sabina Lee Columbia University
Mario Pennisi Life Sciences Queensland

W MEDICAL STRATEGY GROUP

Yisun Yuk / Yeereum Chung / Alice Kim / Hyojin Joo / Shannon Kim / Jiyeon Lim / 
Ji Soo Yoon / Jiyea Hong / Sangji Lee / Justin Brown / Sophia Emerson / Yoohwa Seong

440 Sylvan Ave.  Tel. 201.402.1400
Englewood Cli#s, NJ 07632  Email. wgroup@wmedical.org

World Asian Medical Journal is published bi-monthly by W Medical Strategy Group, 440 Sylvan Ave., Englewood Cli#s, NJ 07632. Tel. 
201.402.1400, Email. wgroup@wmedical.org, Website www.wamj.org. Please send inquiries, subscription requests and address changes to the 
above address. Entire contents of this magazine are protected by copyright ©2020 WAMJ and may not be reproduced in whole or in part 
without express written consent. All rights reserved. 

Website| keywestaim.com     E-mail| am@keywestaim.com

Top tier multi boutique 
investment management

KeyWest global investments is a global alternative 
investment expert with multi boutique business platform
� Investing 210MM USD across Korea, Asia, U.S. and Europe (as of July, 2019)

� Investment strategy focus on Private Debt, Real Estate and Buyout

� Investment network in Seoul, New York, Hong Kong and Hanoi



| 2020 WAMJ ISSUE21 APRIL | 7

Please send inquiries and subscription requests to 
wgroup@wmedical.org

| 2020 WAMJ ISSUE21 APRIL | 7

TABLE OF 
CONTENTS

OUR EDITORIAL BOARDS

TABLE OF CONTENTS

FROM THE PUBLISHER

FROM THE EDITOR-IN-CHIEF

WAMJ RECAP OF THE LAST ISSUE

COVER STORY
Inspirational Asian Healthcare Leader
Patrick Soon-Shiong, M.D., Chairman and 
Chief Executive O!  cer, NantWorks

ENTREPRENEUR INTERVIEW
Stanley Kim, J.D., Chief Executive O!  cer, WinSanTor 

BIOPHARMACEUTICAL REPORT I
Hidden Consequences of COVID-19: Why Small 
Biotechs Can’t Just Wait This One Out

BIOPHARMACEUTICAL REPORT II
Haste Plus Speed: The Need to Ensure COVID-19 
Vaccines Don’t Make Infections Worse 

BIOPHARMACEUTICAL REPORT III
Evofem’s Amphora Requires 12-month Data to 
Convince Experts of Contraceptive E!  cacy

BIOPHARMACEUTICAL REPORT IV
Melanoma Trials Using Antibiotic or Microbiome 
Therapy Pretreatment Could Be Better Than 
Direct Combination With Immunotherapy 

CONFERENCE ALERTS

LATEST HEALTHCARE INDUSTRY NEWS

05

07

08

09

11

14

26

34

38

44

54

58

60

Cover Story
Inspirational Asian Healthcare Leader
Patrick Soon-Shiong, M.D., Chairman and 
Chief Executive O!  cer, NantWorks

Entrepreneur Interview
Stanley Kim, J.D., 
Chief Executive O!  cer, 
WinSanTor

Biopharma Report
Hidden Consequences of 
COVID-19: Why Small Biotechs 
Can’t Just Wait " is One Out

Haste Plus Speed: " e Need to 
Ensure COVID-19 Vaccines Don’t 
Make Infections Worse 

Evofem’s Amphora Requires 12-month Data to 
Convince Experts of Contraceptive E!  cacy

Melanoma Trials Using Antibiotic or Microbiome 
" erapy Pretreatment Could Be Better " an Direct 
Combination With Immunotherapy



8  | World Asian Medical Journal |  | 2020 WAMJ ISSUE21 APRIL | 9

From the Publisher From the Editor-in-Chief
 WAMJ is excited to offer in this issue an interview with Patrick Soon-Shiong, M.D., a true 
Renaissance man. Dr. Soon-Shiong was born in South Africa, where the lives of those of Chinese 
DQFHVWU\�ZHUH�QRW�HDV\���$W�DQ�HDUO\�DJH��WKLV�VRQ�RI�D�PHGLFLQDO�KHUEDOLVW�LGHQWL¿HG�PHGLFLQH�DV�
his career goal. The future surgeon was educated there, in Canada, and the U.S., and at academic 
medical centers achieved notable advances in transplantation surgery and the management of cancer 
and diabetes. Despite his clinical prowess, however, Dr. Soon-Shiong soon applied his formidable 
WDOHQWV�WR�D�YHULWDEOH�VPRUJDVERUG�RI�RWKHU�¿HOGV��LQFOXGLQJ�SKDUPDFHXWLFDO�GHYHORSPHQW��VWHP�FHOO�
research, biotechnology, health information technology, supercomputers, augmented intelligence, 
journalism, philanthropy, and even, as a minority owner of the Los Angeles Lakers, professional 
sports. Perhaps somewhat less known than many of his other accomplishments was a stint at 
NASA, where, as part of the Shuttle program, he performed experiments to investigate the science 
of stem cells and nanotechnology. Today, Dr. Soon-Shiong and his colleagues, harnessing both 
innate killer cells and adaptive T cells, have made major progress towards the development of 
FKHPRWKHUDS\�IUHH�FDQFHU�PHPRU\�YDFFLQH��ZKLFK�KDV�VKRZQ� LPSUHVVLYH�HI¿FDF\�DJDLQVW� WULSOH�
negative breast cancer and head and neck cancers.

Ordinarily, when WAMJ interviews prominent medical scientists, academics, and researchers, 
EXV\�SHRSOH�DOO��ZH�GR�RXU�EHVW�WR�XVH�WKHLU�SUHFLRXV�WLPH�HI¿FLHQWO\��$�WLPH�LV�VHW��DQG�ZH�WDLORU�WKH�
interview to be sure it can be completed in the time allowed. It is telling, then, and a sure indication 
of the breadth and depth of Dr. Soon-Shiong’s learning and contributions, that we had to complete 
KLV�LQWHUYLHZ�LQ�WZR�VHVVLRQV��7KH�¿UVW��\RX�VHH��ZDV�LQWHUUXSWHG�E\�DQ�XUJHQW�FDOO�IURP�D�KLJKO\�
SODFHG�JRYHUQPHQW�RI¿FLDO�VHHNLQJ�DGYLFH�RQ�KRZ�EHVW�WR�PDQDJH�WKH�¿JKW�DJDLQVW�&29,'�����

We also have the privilege to present an interview with serial entrepreneur Stanley Kim, J.D., CEO 
of WinSanTor, a biotechnology company focused on the development of treatments for peripheral 
neuropathies. Mr. Kim’s company recycles compounds, in this case an existing API with nearly 40 
years of use in the management of gastric ulcers.  Using “repurposed” medicines, with their well-
HVWDEOLVKHG�VDIHW\�SUR¿OHV��PLQLPL]HV�ULVNV�DVVRFLDWHG�ZLWK�PRVW�GUXJ�GHYHORSPHQW��SDUWLFXODUO\�
those related to safety and manufacturing. This approach reduces cost, time to development and 
concerns about potential side-effects.

Finally, this issue provides several Biopharma Reports, on a new approach to melanoma trials, 
(YRIHP¶V� $PSKRUD�� &29,'���¶V� LPSOLFDWLRQV� IRU� VPDOO� ELRWHFKV�� DQG� WKH� QHHG� WR� VHH� WKDW�
&29,'����YDFFLQHV�GRQ¶W�PDNH�LQIHFWLRQV�ZRUVH�

:H� KRSH� DQG� WUXVW� \RX� ZLOO� HQMR\� ,VVXH� ���� HVSHFLDOO\� 'U�� 6RRQ�6KLRQJ¶V� UHPLQLVFHQFHV� DQG�
observations.

� 8QSUHFHGHQWHG�¿JKW�DJDLQVW�WKH�QRYHO�FRURQDYLUXV�LV�WDNLQJ�SODFH�LQ�WKH�8QLWHG�6WDWHV�DQG�
the world. Government leaders announced emergency executive orders to contain the spread of 
the virus. The U.S. government has also taken rapid measurements in therapeutic development for 
&29,'�����ZKLFK�LQFOXGHG�DSSURYDO�RI�GHFDGHV�ROG�PDODULD�GUXJ�FKORURTXLQH�LQ�XVH�IRU�WUHDWLQJ�
&29,'�����

Bayer, a global pharmaceutical company, responded by donating 3 million tablets to the U.S., and 
now Novartis, Mylan, and Teva are taking steps to deliver hundreds of millions of tablets to U.S. 
FLWL]HQV�WR�KHOS�WKHP�FRPEDW�WKH�GLVHDVH��0XOWLQDWLRQDO�FRPSDQLHV�DUH�VKRZLQJ�WKHLU�FRPPLWPHQW�
DQG�HIIRUWV�WR�FRQWULEXWH�WR�WKH�ZHOO�EHLQJ�RI�WKHLU�IHOORZ�FLWL]HQV��DQG�ZLWQHVVLQJ�VXFK�FRQWULEXWLRQV�
is truly inspirational. 

Interviewing Dr. Patrick Soon-Shiong gave me a similar feeling of inspiration. The fundamental 
motivation for all of his accomplishments was affection toward people. His curiosity, research, and 
businesses all began from care and concern towards the people and their health. The impetus of his 
journey and reasoning of his work is saving peoples’ lives from a terminal illness and threatening 
FRQGLWLRQV��)XUWKHUPRUH��KLV�SKLODQWKURSLF�ZRUN�UHÀHFWV�WKDW�KH�LV�DQ�LQLWLDWRU�ZKR�GRHVQ¶W�VWRS�DW�
his words, but puts his thoughts and words into action. In this sense, I see Dr. Soon-Shiong as a true 
teacher and role model to all of us in the life sciences industry.
 
We also had the chance to interview Stanley Kim, J.D., CEO of WinSanTor, for the entrepreneur 
interview. Mr. Kim mentioned that there are two principles that have driven his highly accomplished 
career. One was understanding the underlying mechanism of any problem, and the other was trying 
to solve problems with useful solutions. His principles of problem-solving led him to great success 
in repurposing drugs for patient needs. 
 
In addition, this month’s articles feature new trends and issues of the bio-health industry. In 
SDUWQHUVKLS�ZLWK�%LR&HQWXU\�DQG�%LRSKDUPD�,QVLJKW��ZH�VKDUH�VLJQL¿FDQW�DQG�UHFHQW�LQGXVWU\�QHZV�
with our readers. 

9DULRXV�ZULWHUV�DQG�H[SHUWV� LPSDUW� WKHLU�NQRZOHGJH�DQG� LQVLJKWV�DV�FR�DXWKRUV� LQ� WKLV�HGLWLRQ�RI�
:$0-��,�VLQFHUHO\�KRSH�WKDW�RXU�UHDGHUV�ZLOO�¿QG�WKHVH�H[FLWLQJ�VHOHFWLRQV�RI�DUWLFOHV�WR�EH�KHOSIXO�
and inspiring. 

DoHyun Cho, PhD
Publisher
President & CEO of W Medical Strategy Group
Chairman of New York Health Forum

Joseph P. McMenamin, MD, JD, FCLM
Editor in Chief
(93�RI�:�0HGLFDO�6WUDWHJ\�*URXS
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COVER STORY
David Ho, MD, Scientific Director and Chief Executive Officer of Aaron 
Diamond AIDS Research Center (ADARC)
'U��'DYLG�+R�LV�WKH�VFLHQWL¿F�GLUHFWRU�RI�WKH�$DURQ�'LDPRQG�$,'6�5HVHDUFK�&HQWHU��
WKH� ZRUOG¶V� ODUJHVW� SULYDWH� UHVHDUFK� FHQWHU� GHGLFDWHG� H[FOXVLYHO\� WR� ¿JKWLQJ� +,9�
AIDS. After encountering one of the earliest cases of AIDS reported to the CDC in 
������'U��+R�KDV�GHYRWHG�KLV� WLPH� WR�+,9�$,'6�UHVHDUFK��XQUDYHOLQJ� WKH�G\QDPLFV�
RI�+,9�LQ�LQIHFWHG�SHUVRQV��'U��+R�DQG�KLV�UHVHDUFK�WHDP�GHYHORSHG�WKH�DQWLUHWURYLUDO�
WKHUDS\��DOVR�NQRZQ�DV�WKH�³$,'6�FRFNWDLO�´�7KLV�W\SH�RI�WKHUDS\�GXUDEO\�FRQWUROV�+,9�
replication, no longer making AIDS a lethal disease. Also, Dr. Ho has worked hard to 
FKDQJH�WKH�QHJDWLYH�SHUFHSWLRQ�RI�WKH�GLVHDVH�E\�HGXFDWLQJ�WKH�SXEOLF�WKDW�+,9�$,'6�
can only be transmitted by intimate contacts such as sex and sharing of needles and 
not by casual contact. The center’s current goal is to develop new modalities such as 
YDFFLQHV��DQWLERGLHV��DQG�ORQJ�DFWLQJ�DQWLUHWURYLUDO�GUXJV�WR�EORFN�+,9�WUDQVPLVVLRQ�RU�
at least slowing it down. To learn more about Dr. Ho, please read issue 20 of WAMJ. 

BIOPHARMACEUTICAL REPORT I
Novavax’s NanoFlu Has Tepid Expert Market Forecasts in Influenza Versus Sanofi’s Fluzone
1RYDYD[¶V�1DQR)OX� LQÀXHQ]D�YDFFLQH�KDV�JDUQHUHG� OXNHZDUP�H[SHUW�SUHGLFWLRQV� IRU� LWV�PDUNHW�XSWDNH��ZLWK�H[SHUWV�
QRWLQJ� LW� GRHV� QRW� VHHP� WR� EH� D�PDMRU� LPSURYHPHQW� XSRQ� 6DQR¿¶V� )OX]RQH��1RYDYD[¶V�1DQR)OX� LQÀXHQ]D� YDFFLQH�
LV�H[SHFWLQJ�SRVLWLYH�3KDVH� ,,,� UHVXOWV�DQG�VXEVHTXHQW�)'$�DSSURYDO��)HZ�KLJKOLJKWV�RI� WKH�1DQRÀX�DUH� LWV�SRVLWLYH�
3KDVH� ,,� UHVXOWV� VKRZLQJ� VXSHULRULW\� RYHU� )OX]RQH� DQG� LWV� XVH� RI� WKH� 6)�� LQVHFW� FHOO� EDFXORYLUXV� V\VWHP� LQVWHDG� RI�
WUDGLWLRQDO�FKLFNHQ�HPEU\R�XVH�LQ�LWV�SURGXFWLRQ��'HVSLWH�KLJK�H[SHFWDWLRQV��1DQR)OX¶V�VLPLODULW\�WR�)OX]RQH�LQ�WHUPV�
RI�LWV�FRPSRQHQWV�LV�D�ORZ�EDU�IRU�PDUNHW�DGYDQWDJH��1DQR)OX¶V�SHUIRUPDQFH�LQ�WKH�PDUNHW�ZLOO�GHSHQG�RQ�RWKHU�ÀX�
YDFFLQHV� LQ� WKH�SLSHOLQH��ZLWK�DGGLWLRQDO� FRPSHWLWLRQ� IURP� WKH�)OX]RQH��$OVR�� HYHQ� LI�1DQR)OX�ZHUH� WR�GHPRQVWUDWH�
VXSHULRULW\� RYHU�)OX]RQH� LQ� LWV� 3KDVH� ,,,�� LW�ZRXOG� QRW� DXWRPDWLFDOO\� EH� D�PDUNHW� OHDGHU�� DV�)OX]RQH� KDV� EHHQ�)'$�
DSSURYHG�VLQFH�������,Q�IDFW��EDVHG�RQ�SXEOLF�LQIRUPDWLRQ��LW�VHHPV�OLNHO\�WKDW�1DQR)OX�ZLOO�EH�PRUH�H[SHQVLYH�WKDQ�
)OX]RQH�WR�SURGXFH��WKXV�OHDGLQJ�WR�D�KLJKHU�VWLFNHU�SULFH��7R�OHDUQ�PRUH�DERXW�H[SHUW�YLHZV�RQ�1RYDYD[¶V�1DQR)OX��
please read issue 20 of WAMJ.

BIOPHARMACEUTICAL REPORT II
Bayer’s Finerenone Use Will Face Off With SGLT2 Inhibitors
Bayer’s Finerenone, a phase III mineralocorticoid receptor antagonist (MRS), is a diabetic kidney disease (DKD) 
treatment that has drawn the public’s attention. While Finerenone will likely have an advantage over older drugs within 
LWV�FODVV��SD\HUV�DUH�OLNHO\�WR�DOVR�VFUXWLQL]H�LWV�YDOXH��7KH�SD\HUV¶�GRXEWV�DULVH�IURP�WKH�6RGLXP�JOXFRVH�FRWUDQVSRUWHU���
(SGLT2) inhibitors’ growing prominence in DKD. The prevalent use of SGLT2 and the choice between the two in 
deciding a patient’s regiment will become a factor of cost and payer coverage. The MRA class is a cornerstone of renal 
SURWHFWLRQ� DQG� SK\VLFLDQV� FRXOG� OLNHO\� DFFHSW� )LQHUHQRQH� DV� WKH� ¿UVW� FKRLFH� EHWZHHQ� GUXJV� RI� WKDW� FODVV��+RZHYHU��
WKH�KLJKHU�SULFH�RI�05$�PD\�LQKLELW�LWV�XVH��:KLOH�FRPELQDWLRQ�GDWD�LV�QHHGHG�IRU�¿QHUHQRQH��6*/7��LQKLELWRU�XVH��
WKH�H[SHQVHZLOO�EH�D�VLJQL¿FDQW� IDFWRU��7KH�FKDOOHQJH� LV� WKDW�QHZHU�GUXJV� OLNH�¿QHUHQRQH�DQG� WKH�7�'�WKHUDSLHV�DUH�
expensive, and using the two classes together would be very expensive compared to using an older drug. To read more 
about Bayer’s Finerenone, please refer to issue 20 of WAMJ.

ENZYCHEM LIFESCIENCES CORPORATION
Enzychem Lifesciences Corp. is a global pharmaceutical company focused on improving the lives of 
TEXMIRXW�[MXL�GERGIV�ERH�MRėEQQEXSV]�HMWIEWIW��*SYRHIH�MR�������XLI�GSQTER]�LEW�ER�6
(�'IRXIV�
MR�7ISYP��[MXL�STIVEXMSRW�MR�XLI�9RMXIH�7XEXIW��8LI�GSQTER]ĆW�PIEH�GERHMHEXI��)'����MW�E�REXYVEPP]�
W]RXLIWM^IH�WYFWXERGI�HIVMZIH�JVSQ�XLI�EGXMZI�MRKVIHMIRX�MR�7MOE�HIIV�ERXPIVW��*SV�QSVI�MRJSVQEXMSR��
visit www.enzychem.com. 
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1. Dr. Patrick Soon-Shiong, as one of the 
leading scientists in our industry, you’re 
a surgeon, CEO, professor, inventor, and 
philanthropist. Tell us about this remarkable 
journey, and why you chose surgery as your 
specialty.

- My father was a medicinal herbalist in China. After the 
Japanese invasion, my parents moved to South Africa, 
where my father still practiced. I think my father’s work 
LQÀ�XHQFHG�ZKDW� SDWK� ,� FKRVH� LQ� OLIH�� ,� UHPHPEHU�� DV� D�
child, seeing him treat members of our community and 
UHDOL]LQJ�WKH�ERG\�FRXOG�SURWHFW�LWVHOI�IURP�GLVHDVH�DQG�
KHDO��,�ZDV����ZKHQ�,�ZHQW�WR�PHGLFDO�VFKRRO��&KRRVLQJ�
VXUJHU\�ZDV�D�GLI¿�FXOW�FKRLFH�EHFDXVH�,�DOVR�ZDQWHG�WR�EH�
involved in pediatrics, to monitor and care for children 
VXIIHULQJ�DQG�G\LQJ�RI�FDQFHU��,�VRRQ�UHDOL]HG�WKDW�LW�ZDV�
HPRWLRQDOO\� WRR�GLI¿�FXOW�� ,�ZDQWHG� WR�EH� LQ�D� VSHFLDOW\�
where I could immediately see and feel the outcome of 
my actions and treatment—so I became a surgeon.

Standards and Technology (“NIST”) on nanotechnology. 
7KLV�ZDV�LQ�WKH���V��DQG�ZH�ZHUH�ZD\�DKHDG�RI�WKH�FXUYH�
in understanding not only the need for, but the potential 
of both nanotechnology and supercomputing. Because 
of my exposure to NASA, machine vision, and machine 
OHDUQLQJ�� ,� UHFRJQL]HG� WKDW� VRPH�RI� WKHVH� WHFKQRORJLHV�
didn’t exist. Therefore, I needed to not only understand 
them deeply but also build infrastructure, so that we could 
drive knowledge at the level necessary for us to translate 
that into medicine. From early on, I had exposure to 
NASA’s Jet Propulsion Lab (JPL) while I was a surgeon 
at UCLA, and that’s the beauty of Los Angeles. You 
have Cal Tech, JPL, and UCLA. Then together with Intel 
and BASF, I co-founded the California Nanosystems 
Institute at UCLA. This convergence allowed me, very 
HDUO\� RQ� LQ� P\� FDUHHU�� WR� TXLFNO\� EXLOG� LQIUDVWUXFWXUH�
that didn’t exist. That was the underlying motivation to 
understand the biology of the human system. In doing 
so, we could create universal therapies for things like 
cancer and infectious diseases, which we are intimately 
involved with now.

Now, I look at nanotechnology as a mechanism for 
understanding human biology. How do you take a 
human cell down to a single base pair into a human 
ERG\��DQG�WUDQVIHU�WKDW�LQIRUPDWLRQ�LQWR���ELOOLRQ�SHRSOH�
on the planet? That’s exactly the challenge that drove 
PH� DQG� VWLOO� GULYHV� PH� WRGD\�� 7KH� ¿�UVW� TXHVWLRQ� ZDV�
understanding the proteins in the human cell and the 
human body, rather than understanding technology. I call 
this the “dance of proteins.” However, it was like looking 
for God’s particle on the Large Hadron Collider,* in 
real-time, in the human body. Therefore, very early on, I 
got involved with the National LambdaRail (NLR), the 
¿�UVW�WUDQVFRQWLQHQWDO����*LJDELW�(WKHUQHW�QHWZRUN��7KLV�

2. How have you been able to excel in 
so many different areas? What is your 
philosophy in life? 

- I believe that everything is possible if you work 
hard and set your mind to it. I am both a scientist and 
biologist, actively translating science into medicine—
as a physician and surgeon. My curiosity started at a 
young age. I had this belief that one day, society would 
be able to understand the human body at a level we’ve 
never seen before—at the genomic, proteomic level. 
7KDW� DELOLW\� FRXOG� HQDEOH� XV� WR�¿�JXUH� RXW�ZKDW�PDNHV�
WKLV� DPD]LQJ� ELRORJLFDO� V\VWHP²WKH� KXPDQ� ERG\²
work, and that’s what drove the curiosity. To get into 
this chasm of three billion base pairs of human cells, 
we needed to create technology that didn’t exist. That’s 
what drove me to work at NASA in the very early stages 
of my career. It may not be well known, but I was a 
scientist at their Jet Propulsion Lab. I received a massive 
grant from NASA while I was also an academic surgeon, 
and another huge grant from the National Institute of 

Inspirational Asian 
Healthcare Leader

COVER STORYCOVER STORY

Patrick Soon-Shiong, M.D. 
Chairman and Chief Executive O!  cer, NantWorks
Owner and Executive Chairman,  Los Angeles Times and The 
San Diego Union-Tribune

Dr. Soon-Shiong in NantWorks lab

Dr. Soon-Shiong being welcomed by Pope Francis at a Vatican 
conference on regenerative medicine in 2016

* World’s largest and highest-energy particle collider/accelerator
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Dr. Soon-Shiong attending Los Angeles Lakers game at the Staples Center; he is a part-owner of Lakers

¿EHU�RSWLF� LQIUDVWUXFWXUH� FRQQHFWHG�%HUQ�� 6ZLW]HUODQG��
with all the major medical academic centers and 
astrophysicists. I took over the NLR very early on, ran 
LW�IRU�IRXU�\HDUV��DQG�UHEXLOW�LW�LQWR�D�¿EHU�LQIUDVWUXFWXUH�
to integrate supercomputing across the network—which 
we now run, because it’s like looking for God’s particle 
in the human body for every single patient, every day. 
NantWorks has now accomplished that with the genomic 
'1$�51$�KXPDQ�LPPXQRWKHUDS\��ZKLFK�MXVW�UHFHLYHG�
FDA approval last December. The FDA approval was 
the result of about 25 years’ worth of work: creating 
WKH� ¿EHU� LQIUDVWUXFWXUH�� VXSHUFRPSXWLQJ�� PDFKLQH�
OHDUQLQJ��WDNLQJ�QRUPDO�VDPSOHV�RI�WXPRU�WLVVXH�DV�ZHOO�
DV� LQIHFWLRXV� GLVHDVHV� OLNH� +,9�� =LND�� (EROD�� DQG� WKH�
Coronavirus, understanding their genetic makeup, and 
WKHQ�¿JXULQJ�RXW�KRZ�WR�FUHDWH�WKHUDSLHV�DW�WKH�ELRORJLFDO�
level. 

3. You’ve developed many firsts, in diabetes 
and cancer: the first whole-pancreas 
transplant at UCLA; the first encapsulated-
human islet transplant for Type 1 diabetes; 
the first pig-to-man islet-cell transplant in 
diabetic patients; and the first human protein 
nanoparticle chemotherapeutic drug, 
Abraxane, approved for breast, lung, and 
pancreatic cancer. What was the impetus 
behind such innovative developments?  Is 
there a common denominator, or was each 
uniquely motivated?

- The common denominator was the human biology of 
cells. About four years ago, my frustration was, “How 
do I explain to people, and how do I connect the dots?” 
So, I started a thing on Twitter called “Connect the 
Dots,” to tell people that they could be strengthened 
by their cells. As a surgeon, one of the things that I 
treated was pancreatic cancer, and I performed the 
Whipple procedure (a challenging pancreatic cancer 
surgical operation). I also wanted to take on pancreatic 
WUDQVSODQWV��VR� ,�GLG��)LQDOO\�� ,� UHDOL]HG� WKDW� LW�ZDV� MXVW�
the Yin and the Yang: In transplant, I’m trying to help 
the body not to reject the organ, and in cancer, the cancer 
cells trick the body to believe that the cancer is normal 
DQG�QRW�WR�NLOO�LW��7KXV��,�TXLFNO\�UHDOL]HG�WKDW�WKH�ERG\�
has all the mechanisms within its cells to treat cancer 
appropriately. Moreover, when I became aware that stem 
cells could regenerate cancerous cells, I wanted to learn 

- Information technology, or cognition, is necessary to 
discern what’s going on at the cellular level. Therefore, 
,�UHIHU�WR�FDQFHU�DV�D�NQLIH�¿JKW��DQG�WKH�VDPH�JRHV�IRU�
the Coronavirus. You need cell-to-cell combat unless 
you can understand the human body at the cellular and 
PROHFXODU�OHYHO��ZKLFK�UHTXLUHV�LQIRUPDWLRQ�WHFKQRORJ\��
You’d have no wisdom as to what drugs might work 
and how to develop them. When I sold everything to 
the pharmaceutical world, my concern was that we 
were empirically developing drugs. One approach is to 
do an early trial to sort out what happened, and another 
approach is to understand the human body and create very 
deep wisdom, rather than knowledge. Unless you can go 
from knowledge to wisdom, it’s like developing things 
in the dark. You can’t go from knowledge to wisdom 
without information technology, machine learning, and 
PDFKLQH� YLVLRQ�� \RX� DOVR� QHHG� VXSHUFRPSXWLQJ� DFFHVV�
DQG�¿EHU�RSWLFV�WHFKQRORJ\��ZKLFK�ZH�KDYH�QRZ��

4. You established NantWorks, the 
integrated network of companies 
pursuing next-generation pharmaceutical 
development. The network includes 
NantHealth and NantKwest. What needs 
did you see in the industry that motivated 
you to create NantWorks? What made 
you expand from drug development to 
healthcare IT?

COVER STORYCOVER STORY

5. You have participated in businesses not 
only in healthcare but also in publishing, 
such as the LA Times. Why did you become 
interested in journalism?

- When I grew up as a kid in apartheid-era South Africa, 
my only access to knowledge was the newspaper. Unless 
you have access to valid news, as opposed to fake news, 
the infrastructure, democracy, and truthfulness will be 
lost. 

In South Africa back then, Asians had no right to own 
property or to vote, and we even had segregated schools. 
Sometimes it was a little bit of a blessing because the 
Chinese community even hired teachers from Taiwan to 
educate the kids. When I was in medical school, there 
ZDV�D�TXRWD�IRU�KRZ�PDQ\�&KLQHVH�FRXOG�JHW�LQ��,�WKLQN�

everything about stem cells—and I did. Then we did 
WKH�ZRUOG¶V�¿UVW� LVOHW� FHOO� WUDQVSODQW� IURP�VWHP�FHOOV�� ,�
GLVFRYHUHG�WKDW�QRW�RQO\�GR�VWHP�FHOOV�UHTXLUH�DOEXPLQ�
WR� WUDQVSRUW�=LQF� WR�PDNH� LQVXOLQ�� EXW� DOVR� WKDW� FDQFHU�
cells use albumin for transport intercellularly. I thought, 
if albumin goes into every cell as a normal physiological 
mechanism to drive messages, why not make an albumin 
nanoparticle to trick a cancer cell?—and that’s 
$EUD[DQH��$EUD[DQH�LV�QRZ�RQH�RI�WKH�XELTXLWRXVO\�XVHG�
agents in immunotherapy. 

Abraxane falls into what I call the tumor micro-
HQYLURQPHQW�� E\� GHYHORSLQJ� $EUD[DQH�� ,� EHJDQ� WR�
understand the mechanisms of the cancer cell’s ability 
to hide from the immune system. Now, the focus of my 
entire career is looking at what turns the immune system 
RQ�DQG�RII��7KDW¶V�ZK\�VWXGLHV�RI�WKH�&RURQDYLUXV��+,9��
LQÀXHQ]D��DQG�FDQFHU�DUH�EDVHG�RQ�WKH�VDPH�ELRORJLFDO�
mechanisms—the Yin and Yang, the balance of the 
human body that can discern exactly what turns the 
balance on and off. The immune system has molecules 
to manipulate or modulate. A full understanding of this 
mechanism will lead to universal treatment for all tumor 
types in terms of cancer and in-progress infections—like 
the Coronavirus.

           A full understanding 
of this mechanism will 
lead to universal treatment 
for all tumor types in 
terms of cancer and in-
progress infections–like the 
Coronavirus
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WKHUH�ZHUH� RQO\� �� RXW� RI� ����� ,� ZDV� WKH� ¿�UVW� &KLQHVH�
doctor ever to be allowed to work in the white hospital—
the “General Hospital.” To hire me, they had to go to the 
Pretoria Government, which gave permission as long as 
I took 50% of the salary of my Caucasian peers. I was 
happy to do so for learning. My upbringing has formed 
HYHU\WKLQJ�,�GR�KHUH�QRZ��ZKDW�ZH�GR�DV�DQ�RUJDQL]DWLRQ�
RI�1DQW:RUNV��FXOWXUDOO\�� LV�¿�JXULQJ�RXW�D�ZD\�WR�KHOS�
the underserved and the underdogs. It has formed a lot 
of what we do, both businesswise and philanthropically.

6. As a philanthropist, you founded non-
profi t organizations such as the Chan 
Soon-Shiong Family Foundation, and the 
Chan Soong-Shiong Institute for Advanced 
Health. What are the foundations’ goals, 
and what do you hope to achieve through 
such philanthropic activities? What made 
you decide to establish not one, but two 
charities?

- Chan is Herald Chan, my wife’s father, who took me 
under his wing, and Soon-Shiong is my father, who died 
when I was still in medical school. So, the foundation’s 
name came from my two fathers. The goals of my two 
QRQ�SUR¿�W�RUJDQL]DWLRQV��QDPHO\�WKH�IDPLO\�IRXQGDWLRQ�
and the Institute of Advanced Health, are well-aligned. 
Our goal is that the family foundation, as well as 
NantWorks, address what we believe are critical issues 
that face humanity. We hope to help the underserved 
in many ways, whether it relates to healthcare or just 
basic fundamental services, like bringing energy, food, 
and education to underserved communities. The issues 
that face humanity and the underserved are universal, 
and healthcare was obviously my forte. That’s why we 
supported the development of the Martin Luther King 

�� 7KDW¶V� D� FRPSOH[� TXHVWLRQ� WKDW� ,¶YH� JUDSSOHG� ZLWK�
for maybe 30 years of my career. Finally, in the year 
2020, we have some clinical evidence for the hypothesis 
WKDW�FDQFHU�FHOOV�DUH�TXLHWO\�JHQHUDWLQJ²DQG�D�WKRXJKW�
experiment has come to light. The human body has 
evolved, not from a species, but from cells that have 
evolved over 500 million years to protect the human 
ERG\��8QWLO�QRZ��ZH�GLG�QRW�UHDOL]H�WKLV��(YHQ�ZRUVH��ZH�
GLG�QRW�UHDOL]H� WKDW� WKHVH�KLJKO\�SURWHFWLYH�FHOOV²FHOOV�
that create memory and protection against things like the 
&RURQDYLUXV��+,9��DQG�FDQFHU²DUH�XQLYHUVDO�FHOOV� WKDW�
we are born with and that we have inadvertently been 
wiping out with our treatment. That’s a very frightening 
statement, and I was not prepared to make this statement 
public until I could prove it. Now, I am ready to do so, 
but it is complex. 

We are born with multiple cell types in our blood that 
have different functions. Red blood cells form to provide 
oxygen, and if you don’t have enough of those red blood 
cells, you get anemic. If you don’t have enough white 
blood cells, you have a condition called neutropenia. 
You have three other cell types to protect you from 
GLVHDVHV� VXFK� DV� FDQFHU�� &RURQDYLUXV�� DQG� +,9�� WKHVH�
are the natural killer cell, the T cell, and the dendritic 
cell. These three cells, which I call the “triple offense,” 
are key to curing cancer and generating what I call a 
memory NK and T cell—a cancer vaccine. 

)RU� WKH� SDVW� ��� \HDUV�� WKH� VFLHQWL¿�F� DQG� PHGLFDO�
communities have gone down the assumption path that 
to kill cancer, we should bomb it with high dose chemo 
and radiation. Inadvertently, in doing so, we wiped out 
the “triple offense” which were  there to protect us. 
While the industry has developed treatments to replenish 
red blood cells (Epogen) and anti-ineffective cells and to 
UHSOHQLVK�FHOOV�WR�¿�JKW�LQIHFWLRQ��QHXWURSKLOV��LQ�WKH�IRUP�
of Neupogen, nobody has addressed replenishing  cells 
that protect us from cancer—the lymphocytes consisting 
of NK and memory T cells. In addition, nobody has 
addressed what happens when you wipe out these 
protective lymphocytes.

Enter the Nant cancer vaccine. We have developed 
WHFKQLTXHV� DQG� ELRORJLFDO�PHFKDQLVPV� WR� DZDNHQ� DQG�
rescue the lymphocytes, the triple killers (the natural 
NLOOHU�FHOO��7�FHOO��DQG� WKH�GHQGULWLF�FHOO��� WKH�&'��� WKH�
memory cell, and the macrophage. Focusing on the cells 
that matter rather than cells we’ve wiped out is what 
we do in NantWorks, ImmunityBio, NantKwest, and 
NantHealth. 

Community Hospital, which serves the disadvantaged 
community in downtown L.A. Before our support, this 
hospital had shut down because people were literally 
dying due to a shortage of budget. 

I knew situations like this had to stop, so I worked with 
WKH� /�$�� FRXQW\�� VSHFL¿�FDOO\�0DUN� 5LGOH\�7KRPDV�� WR�
build and open up a new hospital there. Then I turned 
my attention to major academic centers, several local 
community hospitals, and small Catholic hospitals, like 
Saint John’s medical center in Los Angeles. After that, I 
looked to Windber, a community hospital for poor coal 
miners in Pennsylvania. Now, I am working with the 
1DYDMR�DQG�$SDFKH�1DWLRQV�LQ�3KRHQL[��$=��7KHVH�DUH�
truly some of the most underserved in the entire nation, 
and this is really the focus of healthcare. The Institute for 
Advanced Health strives to leapfrog these underserved 
communities—ones that struggle to receive even a chest 
x-ray—to the next generation treatment. The support 
would allow these communities to have machine learning 
RU� DUWL¿�FLDO� LQWHOOLJHQFH�� JHW� QH[W�JHQHUDWLRQ� FDUH� IRU�
infectious disease, make sure patients are cared for, and 
provide access to clinical trials. It can also help educate 
KHDOWKFDUH�SURYLGHUV��P\�FRQFHUQ�KDV�DOZD\V�EHHQ�WKDW�
LW� WDNHV�DOPRVW����\HDUV� IRU�D�PHGLFDO�EUHDNWKURXJK� WR�
integrate into the regular practice of medicine. These 
reasons are different but possess overlapping goals. 

7. You and NantKwest are aiming to 
create the Cancer Memory Vaccine to 
achieve high-dose chemotherapy-free, 
biologically-driven immunotherapy for the 
prevention and early treatment of cancer. 
Could you please explain the idea behind 
the vaccine? How does this work affect 
our understanding and treatment of the 
Coronavirus?

COVER STORY COVER STORY

           Our goal is that the 
family foundation, as well 
as NantWorks, address what 
we believe are critical issues 
that face humanity

  

Dr. Soon-Shiong with a former LA Laker Kobe Bryant

:KDW�LV�WKH�1DQW�FDQFHU�YDFFLQH"�:HOO��WKH�¿�UVW�FHOO�WKDW�
I am completely obsessed with is the natural killer cell, 
called the NK cell. It was born 500 million years ago 
to prevent us from getting bacterial and viral infections, 
and I think it will have a major role in combatting the 
Coronavirus. If you look at patients who died from this 
novel virus, the common denominator is lymphopenia, 
which is exactly what happens when a patient has high 
dose chemotherapy and radiation. Thus, we are now 
seeing complete responses in very late-stage cancers 
(triple-negative breast cancer, metastatic pancreatic 
cancer, and head and neck cancers). Ironically, we 
have done so by addressing the lymphopenia with the 
natural killer cells grown completely off the shelf with 
the engineered natural killer cells, or by introducing 
PROHFXOH�,/�����ZKLFK�VWLPXODWHV�WKH�QDWXUDO�NLOOHU�DQG�
T cells. We are in a registrational trial for lung cancer, 
pancreatic cancer, breast cancer, local cell carcinoma, 

In Response to Current Coronavirus Pandemic, the Chan Soon-Shiong 
Family Foundation Offers to Buy St. Vincent Medical Center

7KH�&KDQ�6RRQ�6KLRQJ�)DPLO\�)RXQGDWLRQ�KDV�RIIHUHG�WR�SXUFKDVH� WKH�6W��9LQFHQW�
0HGLFDO�&HQWHU�LQ�/RV�$QJHOHV��ZKLFK�FORVHG�LQ�EDQNUXSWF\��IRU������PLOOLRQ�WR�KHOS�
&DOLIRUQLD�¿�JKW�&29,'�����7KH�IRXQGDWLRQ�ZDV�DSSURYHG�DV�WKH�OHDG�ELGGHU�DW�WKH�
8�6��%DQNUXSWF\�&RXUW� WR� DFTXLUH�6W��9LQFHQW� IURP� WKH�KRVSLWDO¶V� EDQNUXSW� RZQHU��
9HULW\�+HDOWK�6\VWHP�RI�&DOLIRUQLD� ,QF�� ,I� FRPSHWLQJ�RIIHUV� DUH�QRW� VXEPLWWHG� DQG�
the purchase is approved by the bankruptcy court, the foundation would take over 

WKH�VWDWH¶V�OHDVH�REOLJDWLRQV�DW�6W��9LQFHQW��7KH�IRXQGDWLRQ�VHHNV�WR�XVH�WKH�IDFLOLW\�DV�D�FHQWUDO�FRPPDQG�FHQWHU�WR�
provide health-care services and facilitate research on the Coronavirus.

St. Vincent Medical Center

Source: Los Angeles Business Journal, The Wall Street Journal

LATEST UPDATE
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Patrick Soon-Shiong, M.D., is a physician, surgeon, professor, researcher, philanthropist, and a billionaire 

HQWUHSUHQHXU�� +H� LV� WKH� &KDLUPDQ� DQG� &(2� RI� 1DQW:RUNV�� WKH� XPEUHOOD� RUJDQL]DWLRQ� IRU� DQ� HFRV\VWHP� RI�
companies aiming to create transformative global health information and next-generation Pharma development 

network. Dr. Soon-Shiong invented and developed the revolutionary blockbuster drug Abraxane, which is known 

Patrick Soon-Shiong, M.D.  
&KDLUPDQ�DQG�&KLHI�([HFXWLYH�2I¿�FHU��1DQW:RUNV
2ZQHU�DQG�([HFXWLYH�&KDLUPDQ��/RV�$QJHOHV�7LPHV�DQG�7KH�6DQ�'LHJR�8QLRQ�7ULEXQH

IRU�LWV�HI¿�FDF\�DJDLQVW�OXQJ��EUHDVW��DQG�SDQFUHDWLF�FDQFHU��2YHU�WKH�VSDQ�RI�KLV�FDUHHU��KH�KDV�DOVR�SLRQHHUHG�QRYHO�WKHUDSLHV�IRU�ERWK�
GLDEHWHV� DQG�FDQFHU��SXEOLVKHG�RYHU����� VFLHQWL¿�F�SDSHUV�� DQG� LVVXHG�RYHU�����SDWHQWV�ZRUOGZLGH� IRU�JURXQGEUHDNLQJ�DGYDQFHPHQWV�
VSDQQLQJ�P\ULDG�¿�HOGV�RI�WHFKQRORJ\�DQG�PHGLFLQH��$V�D�VXUJHRQ��KH�SHUIRUPHG�WKH�ZRUOG¶V�¿�UVW�HQFDSVXODWHG�KXPDQ�LVOHW�WUDQVSODQW��WKH�
¿�UVW�HQJLQHHUHG�LVOHW�FHOO�WUDQVSODQW�DQG�WKH�¿�UVW�SLJ�WR�PDQ�LVOHW�FHOO�WUDQVSODQW�LQ�GLDEHWLF�SDWLHQWV��:LWK�WKH�PLVVLRQ�WR�HUDVH�GLVSDULWLHV�
LQ�DFFHVV�WR�KHDOWKFDUH�DQG�HGXFDWLRQ��KH�IRXQGHG�WZR�QRQ�SUR¿�W�RUJDQL]DWLRQV��WKH�&KDQ�6RRQ�6KLRQJ�)RXQGDWLRQ�DQG�WKH�&KDQ�6RRQ�
6KLRQJ� ,QVWLWXWH� IRU�$GYDQFHG�+HDOWK��'U�� 6RRQ�6KLRQJ¶V� YLVLRQDU\� OHDGHUVKLS� DQG� FRPPLWPHQW� WR� DGYDQFLQJ�PHGLFDO� DQG� VFLHQWL¿�F�
UHVHDUFK�DQG�EULQJLQJ�QHZ�WUHDWPHQW�RSWLRQV�WR�FDQFHU�SDWLHQWV�ZDV�UHFRJQL]HG�E\�PDQ\�LQWHUQDWLRQDO�DQG�QDWLRQDO�DZDUGV��LQFOXGLQJ�WKH�
)UDQNOLQ�,QVWLWXWH�$ZDUG�LQ�������,Q�DGGLWLRQ�WR�KLV�EXVLQHVVHV�LQ�WKH�KHDOWKFDUH�DUHQD��KH�LV�DOVR�WKH�RZQHU�RI�WKH�/RV�$QJHOHV�7LPHV��7KH�
San Diego Union-Tribune, and  part-owner of LA Lakers.

DQG� EODGGHU� FDQFHU�� ,Q� IDFW�� ZH¶YH� MXVW� ¿�OHG� D� 3KDVH�
�� VWXG\� ZLWK� WKH� )'$� WR� XVH� PROHFXOH� ,/���� IRU� WKH�
&RURQDYLUXV��:H�QRZ�KDYH�WUHDWHG�����SDWLHQWV�VDIHO\��
using thousands of doses with normal volunteers, we 
have shown that it activates the NK cell of the T cell, 
which is exactly the cell that could kill a Coronavirus-

infected cell.

8. What is your biggest goal? What do you 
hope to see in the future as a result of 
following the path you pioneered?

��:HOO�� ,¶YH� JRW� VRPH� ELJ� SUREOHPV� ,¶P� WU\LQJ� WR� ¿�[�
ULJKW� QRZ²FDQFHU�� +,9�� DQG� WKH� &RURQDYLUXV�� ,� KDYH�
always been fearful of a pandemic such as this one, 

but I think we will have a universal treatment that can 
DGGUHVV� LW��:H�RQO\� KDYH� ������GRVHV� RI� WKH� GUXJ� WKDW�
can mitigate the infection, which is still challenging. 
Thus, that’s the big goal—trying to get that all done, 
together with the generating capability. The next goal 
is working on climate change. Today, we have a huge 
LQÀ�RZ� RI� LQGXVWULDO� KHDW� WKDW� FDQ� FKDQJH� WKH� ZD\� RI�
generating electricity or create next-generation plastics 
that are completely renewable. Maybe we will be able 
to use hydrogen as a source of energy. These are the 
challenges I am very excited about. My colleagues and I 
have taken about three years into that development, and 
,�ZDQW�DQRWKHU�WZR�\HDUV�IRU�TXLHW�ZRUN�EHIRUH�VKDULQJ�
the results with the world.

9. Dr. Soon-Shiong, you have been a leader 
in many of the fi elds you are involved in. 
Many of our readers will fi nd your path to 
be an inspiration. Could you please share 
a message for future entrepreneurs/
physicians that aspire to exceptional 
careers and accomplishments? 

- Follow your passion. I think that’s probably the 
most important statement I can make. Follow your 
passion, and also follow the science. I think you have 
to be realistic about the fundamentals of science. If you 
UHDOO\�KDYH�D�VFLHQWL¿�F�EDVLV�IRU�D�EHOLHI��D�WKHUDS\�RU�D�
WUHDWPHQW��DQG�FDQ�GHPRQVWUDWH�LW�VFLHQWL¿�FDOO\��WKHQ�\RX�
should pursue that belief with all your passion. The most 
important message I would like to share with the WAMJ 
readers is: have perseverance and believe in yourself. 
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Dr. Soon-Shiong at the LA Lakers game

W Medical Strategy Group and its
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A better option for clinical toxicology 
and pharmacogenetics testing.

  844.225.7522 (844-ACLSLAB) www.aclsdiagnostics.com

Advanced Clinical Laboratory Solutions is an independent clinical laboratory 
specializing in clinical toxicology and pharmacogenetics that provides 
convenient, high-quality testing services and accurate, timely test results 
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1. WinSanTor is a biotechnology company 
focused on the development of treatments 
for peripheral neuropathies (PN). Could 
you please explain to our readers about 
WinSanTor and its leading compound?

Peripheral neuropathy is a neurodegenerative condition 
that affects several hundred million people globally. It is 
the nerve damage caused by many major diseases and 
LQMXULHV�� LQFOXGLQJ� GLDEHWHV�� FDQFHU�FKHPR�� +,9�� HWF��
Today, there is no treatment for this nerve damage, only 
pain treatments. The leading scientists were brought 
together to solve this problem. Degeneration of nerve 
¿EHUV�GXH� WR�SHULSKHUDO�QHXURSDWK\�KDV�EHHQ� OLQNHG� WR�
mitochondrial dysfunction. They discovered a novel 
pathway via AMPK, and more importantly, discovered 
anticholinergics that regulate nerve regrowth through 
mitochondrial reactivation. They’ve shown both 
reversal and prevention in animals and humans showing 
nerve growth, reduction of symptoms including pain, 
DQG� LPSURYHPHQW� RI� TXDOLW\� RI� OLIH�� $� UHFHQW� VWXG\�
(double-blinded, controlled) presented early evidence that 
WKHVH� GUXJV� DUH� HI¿FDFLRXV� LQ� VLJQL¿FDQWO\� LPSURYLQJ�

VWUXFWXUDO�DQG�IXQFWLRQDO�PHDVXUHV�RI�VPDOO�¿EHU�IXQFWLRQ�
(IENF density, improvement in neuropathy scores, pain 
TXHVWLRQQDLUHV�� DQG� TXDOLW\� RI� OLIH� �1RUIRON� 42/�'1�
survey) in T2DM subjects. No improvements were seen 
in the placebo group. WinSanTor was established to 
DGYDQFH�WKLV�VFLHQFH�ZLWK�LWV�OHDG�GUXJ��:67������QRZ�
in phase 2. 

With strong academic roots, WinSanTor’s primary 
objective is to ensure the development of high impact 
drugs for patients with the greatest likelihood of success. 
We have an experienced drug development team, use the 
leading CROs, work with the leading clinicians in the 
space with strong academic credentials, and try to use 
the science, not the business, to guide the development. 
:H�UHGXFH�VLJQL¿FDQW�ULVN�E\�UHXVLQJ�DV�PDQ\�UHVRXUFHV�
DQG� SURFHVVHV� DV� SRVVLEOH��:67����� LV� D� WRSLFDO� GUXJ�
recycling a previously approved API (approved in most 
major countries but not in the U.S.) with strong safety 
and manufacturing history—it was originally approved 
LQ�D�SLOO�IRU�JDVWULF�XOFHUV��:67�����LV�QRZ�LQ�3KDVH���
in several sites in Canada, with plans to begin phase 
�E���LQ�PDQ\�RI�WKRVH�FRXQWULHV�ZKHUH�LW�ZDV�SUHYLRXVO\�
approved. We are using the data from the scientist’s 

Stanley Kim, J.D.,
Chief Executive O!cer, WinSanTor

previous studies in both animals and humans to guide 
the protocols, as well as the collective experience of 
nearly every clinician in the space. The goal is to see 
drug approval by 2022 or 2023.

2. What are the major philosophies, missions,
and future goals of WinSanTor?

7KHUH�KDV�EHHQ�D�ODFN�RI�EDVLF�VFLHQWL¿F�XQGHUVWDQGLQJ�RI�
peripheral neuropathy, and past clinical studies to treat the 
GLVHDVH�KDYH�DOO�IDLOHG��)HOGPDQ�(/��HW�DO��1HZ�+RUL]RQV�
in Diabetic Neuropathy: Mechanisms, Bioenergetics, 
DQG�3DLQ��1HXURQ�������0DU����������������±�������7KH�
leading researchers in diabetic peripheral neuropathy, 
Dr. Paul Fernyhough and Nigel Calcutt, were gathered 
to collectively address this growing unmet need. This 
expanded to recruiting the leading academic clinicians 
to guide the clinical development of the discoveries of 
these researchers. WinSanTor is merely the commercial 
manifestation of this collective endeavor to address 
this problem, which is one reason the company and 
LWV� VFLHQWL¿F� ZRUNV� UHFHLYHG� VLJQL¿FDQW� IXQGLQJ� IURP�
government stakeholders.
 
The company, WinSanTor, goes beyond science. By 
UHXWLOL]LQJ�DQ�H[LVWLQJ�$3,�ZLWK�QHDUO\����\HDUV�RI�XVH�DV�
D�SLOO�IRU�VWRPDFK�XOFHUV��WKH�FRPSDQ\�PLQLPL]HV�ULVNV�
associated with most drug development, particularly as it 
relates to safety and manufacturing. This reduces overall 
cost, time to development and anxiety of potential use. 
Reformulating the API into a topical solution targets the 
$3,� WR� WKH� DIIHFWHG� DUHDV�� PLQLPL]HV� V\VWHPLF� HIIHFW��
increases safety, and makes the drug more usable. It also 
creates commercial value to encourage and sustain the 
development of the product. 

The concept study in humans, the proof of mechanism, 
HVWDEOLVKHG�VLJQL¿FDQW�HYLGHQFH� WKDW� WKH�FODVV�RI�GUXJV�
being developed by WinSanTor can provide patients 
some semblance of their previous “normal” lives. This 
LV�PDJQL¿HG�E\�WKH�KXQGUHGV�RI�PLOOLRQV�WKDW�DUH�DIIHFWHG�
globally including over 50% of the nearly 500 million 
diabetics, approximately a third of ALL cancer patients 
DQG� +,9� SDWLHQWV�� DQG� PDQ\� RWKHUV�� :LQ6DQ7RU� DQG�
its team strive to impact the lives of all these patients, 
globally. This patient-oriented development strategy 
drives the company as it seeks approval of potentially 
the only disease-modifying treatment for peripheral 
neuropathy.

3. Along with your role as the CEO 
of WinSanTor, you have had various 
accomplishments in different fields, 
including biotechnology/pharmaceutical, 
medical device, and software. How did 
you shift from law school to software 
development, then to the biotech industry? 
What values led you through your career?

There are two principles that have driven my career: 
understanding the underlying mechanism of any 
problem and trying to solve the problem with useful 
solutions. Although I started my career as an attorney, my 
HGXFDWLRQDO�EDFNJURXQG� LV� LQ� OLIH� VFLHQFHV�� VSHFL¿FDOO\�
genetics. The combination of the two, as well as my desire 
to start companies, began at The Salk Institute, where I 
managed the intellectual property for the Institute. The 
Salk Institute is one of the top 5 biological research 
institutes in the world. One of these areas of research 
LV�LQ�WKH�¿HOG�RI�FRPSXWDWLRQDO�QHXURVFLHQFH²PRGHOLQJ�
QHXURVFLHQFH� GLJLWDOO\�� 0\� ¿UVW� WZR� FRPSDQLHV� ZHUH�
in this space, which were machine learning for signal 
VHSDUDWLRQ�SURFHVVLQJ� IRU� WHOHFRPPXQLFDWLRQ�VRIWZDUH�
applications, later medical devices, and computer vision 
software applications. Thus, most of my experiences to 
date are in the life sciences.

9HU\�IHZ�WLPHV�LQ�OLIH�ZLOO�DQ\RQH�KDYH�DQ�RSSRUWXQLW\�WR�
work on something that may have the potential to impact 
the lives of so many people. With my previous companies, 
SoftMax and Emotient (a.k.a. MPT), the impact was 
with the caliber of the people I was working with and 
their potential. The technologies that were built from 
this group are now on every cell phone. Unfortunately, 
ZH�QHYHU�PD[LPL]HG�WKHLU�SRWHQWLDO�DW�WKH�FRPSDQLHV�±�
they were sold very early. In WinSanTor, we hope we 
FDQ�PD[LPL]H� WKH�SRWHQWLDO� IRU�'UV��)HUQ\KRXJK¶V�DQG�
Calcutt’s work.

Development of technology in biotechnology is in many 
ZD\V� VLPLODU� WR� HYHU\� RWKHU� ¿HOG�� DQG� DUJXDEO\� HDVLHU�
as there is a formula for drug development (preclinical, 
SKDVH� ��� SKDVH� ��� DQG� SKDVH� ���� 7KH� GLI¿FXOW� SDUW� RI�
GUXJ� GHYHORSPHQW�ZDV� HDV\� LQ�P\� FDVH��0\� VFLHQWL¿F�
colleagues were responsible for validating the science, 
both in animals and in humans. The API, in this case, 
is an established API with nearly 40 years of history. 
We have a strong development team, strong clinical 
support through leading CROs (service providers) and 
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have the support and guidance of the leading clinicians 
LQ�WKH�VSDFH��7KH�GLI¿FXOW\�LQ�WKH�ELRWHFKQRORJ\�LQGXVWU\�
is aligning drug development with the interests of the 
pharmaceutical industry, which I’ve now discovered is 
not in alignment with the discovery of impactful drugs.

Fortunately, I’ve surrounded myself with strong 
personalities, including the scientists at the Salk, my 
colleagues, Patrick Soon-Shiong, Seth Neiman, our 
advisors, and others. If you are a problem solver, you 
learn directly and indirectly from all interactions and 
experiences and having iconic advisors, you learn from 
their experiences, both positive and negative. Following 
trends is not in their DNA.  

4. As the CEO of WinSanTor, what are some 
significant changes or trends you have 
noticed in the biotechnology industry? How 
do you forecast the global biotechnology 
industry will be like in the next five to ten 
years?

Not coming from a biotechnology background, I observe 
trends differently than others within the industry. I see 
DQ� RYHU�UHOLDQFH� LQ� WKH� LQGXVWU\� RI� DFTXLVLWLRQV�� ,W� LV�
understandable. Drug development is expensive and few 
people, especially investors, like to take risks particularly 
with new science. Therefore, companies are created to be 
DFTXLUHG�EHIRUH�SKDVH����GXULQJ�ZKLFK�LW�LV�PXFK�ULVNLHU�
DQG�YHU\�H[SHQVLYH�� LQ� WKHUDSHXWLF�DUHDV� WKDW�DFTXLUHUV�

ZDQW��:LWK� RQO\� D� KDQGIXO� RI� DFTXLUHUV²\RXU� VWDUWLQJ�
technology, your team, your intellectual property, your 
strategy—everything is exclusively centered around 
EHLQJ�DFTXLUHG�ORQJ�EHIRUH�WKH�WHFKQRORJ\�LV�YDOLGDWHG��
This is one reason that there is so much focus on certain 
WKHUDSHXWLF�DUHDV��QHDUO\�����RI�RYHUDOO�VSHQG�LV�WKUHH�
WKHUDSHXWLF�DUHDV������RI�WKLV�MXVW�LQ�FDQFHU���,W�LV�DOVR�
PDGH�PXFK�PRUH�GLI¿FXOW�DV�GUXJV�DUH�QRW�PDGH�WRGD\�
for the international market, but for the U.S. market 
(nearly 50% of ALL revenues are generated from the 
United States). 

7KLV� PD\� EH� DQ� RYHUJHQHUDOL]DWLRQ�� EXW� WRR� PDQ\�
FRPSDQLHV� DUH� FUHDWHG� WR� EH� DFTXLUHG�� GHYHORSLQJ�
similar technologies for the U.S. market without true 
accountability. This is one reason I believe too many 
international companies developing technologies for 
WKHLU� RZQ� PDUNHW� DUH� ¿QGLQJ� LW� GLI¿FXOW�� HVSHFLDOO\�
following this formula. This is also one of the main 
reasons why true innovations, at least from my 
SHUVSHFWLYH��KDYH�VXFK�D�GLI¿FXOW�WLPH�

,� KRSH� WKHUH� LV� D� FKDQJH� LQ� WKH� QH[W� ����� \HDUV�� $V�
ZLWK� PRVW� WKLQJV�� JOREDOL]DWLRQ� IRUFHV� LQGXVWULHV�
to think internationally, both in development and 
FRPPHUFLDOL]DWLRQ�� :KHQ� FRVWV� �GHYHORSPHQW� DQG�
FRPPHUFLDOL]DWLRQ�� DUH� LQVXODWHG�� ZKHWKHU� WKURXJK�
subsidies or protections, it creates isolated industries 
UHOLDQW�RQ�WKH�VWDWXV�TXR��7KHUH�LV�D�VWURQJ�GLVLQFHQWLYH�IRU�
true innovations. The U.S. market is reliant on subsidies 
DQG� SDWLHQWV� LQVXODWHG� IURP� WKH� WUXH� FRVW� DQG� HI¿FDF\�
of the products they use. This is shifting. Insurance 

Stanley Kim with the founders of WinSanTor

companies are forcing patients to absorb the cost of the 
drugs they use, and outside forces are looking at ways to 
remove the “middleman.” Pricing and affordability will 
EH�D�SDUW�RI�HYHU\�HTXDWLRQ�RI�GHYHORSLQJ�GUXJV��DQG�WKH�
ability to adapt and rely on markets outside the market 
will bring new industry leaders.

WinSanTor is developing a high-impact product for the 
LQWHUQDWLRQDO�PDUNHW��:H�DUH�QRW�UHO\LQJ�RQ�DFTXLVLWLRQ�
EXW� SUHSDULQJ� WR� HYROYH� WR� EH� SDUW� RI� WKLV� HYROXWLRQ�
revolution in the healthcare market, particularly the U.S. 

5. In the past, you founded software 
startups, SoftMax and Emotient, that 
were acquired by Qualcomm and Apple, 
respectively. Many startups aim to achieve 
innovation and results with an optimal 
return, as you have accomplished with 
your innovative technologies that now 
reside on many of the current smartphones. 
Could you please share the background 
of these accomplishments? Also, do you 
have any words of advice for startups and 
entrepreneurs that have the same goals?

I wish I could take credit for these accomplishments. 
It is only that I associated myself with individuals of 
such high caliber, and that I saw the potential for the 
technologies they were developing. Most of the credit for 
working with such individuals has to do with the caliber 
of people that are in San Diego, including The Salk 
,QVWLWXWH��,W�LV�HDV\�WR�¿QG�VWURQJ�VFLHQFH�DQG�WHFKQRORJ\�
in communities where talent concentrates. Knowing 
ZKDW�LV�YDOXDEOH�RU�SRWHQWLDOO\�YDOXDEOH�LV�PRUH�GLI¿FXOW��
Extracting the value from where the value is not evident 
LV�HYHQ�PRUH�GLI¿FXOW��
 

:LWK� WKH� ¿UVW� WZR� FRPSDQLHV�� ZH� GLG� QRW� VHHN� WR� EH�
DFTXLUHG��:LWK�WKH�¿UVW�WZR�FRPSDQLHV��P\�FR�IRXQGHUV�
were pioneers in their respective spaces. We were trying 
WR�PDNH�WKH�FRPSDQLHV�WKH�OHDGHUV�LQ�WKHLU�¿HOG�DQG�DW�
VRPH�SRLQW��ZH�UHDOL]HG�WKHUH�ZRXOG�EH�D�ZDOO� WR�WUXO\�
PD[LPL]H� WKH� YDOXH� RI� WKH� SHRSOH� DQG� WKH� WHFKQRORJ\��
The true value of the technologies that were extracted 
could only have come forth with large platform 
WHFKQRORJ\�FRPSDQLHV� OLNH�4XDOFRPP�DQG�$SSOH�ZKR�
have the resources to exploit the technologies.  

WinSanTor is arguably different. The true value of the 
technology is not in alignment with large pharma—who 
are focusing on lower-volume and higher-cost drugs. We 
NQRZ� WKDW�ZH�FDQ�PDNH� VLJQL¿FDQW� UHYHQXHV�E\�GRLQJ�
good for a larger population, particularly by partnering 
with regional pharmaceutical companies who do not 
KDYH� WKH� OX[XU\� RI� UHLPEXUVHPHQW� RI� VXEVLGL]HG� KLJK�
priced drugs. 

For other startups and entrepreneurs, I always start with 
WKH�SHRSOH�DQG� WKHLU�H[SHFWDWLRQV�DQG�EH�DV�VSHFL¿F�DV�
possible. Making money alone is not an expectation. 
When, how, where, etc. are all things that should be 
discussed. If these are aligned, then you build on 
all the other parts that are necessary to achieve their 
expectations, and you bring in others with the same 
expectations. Once you have imbalance, then that is 
usually when problems occur. Bringing in the best 
person is not always the best thing to do especially when 
that person is not in alignment with the vision of the 
company.

I hope that one day, we reach our expectations. but at 
least we seem to be on track. 

Stanley Kim, J.D., CEO of WinSanTor, is a seasoned entrepreneur and the founder of companies in 
diverse industries, including pharmaceutical/biotechnology, medical device and software. WinSanTor, 
his current affiliation, is a clinical-stage biotechnology company focused on the discovery and 
development of treatments for peripheral neuropathies. WinSanTor’s mission is to simple-develop a drug 
that works and to impact the lives of millions of patients heavily burdened by peripheral neuropathy. His 
first company, SoftMax, was acquired by Qualcomm and his second company, Emotient, was acquired 
by Apple. Both technologies now reside on most of the smartphones.

Stanley Kim, J.D. 
&KLHI�([HFXWLYH�2I¿FHU��:LQ6DQ7RU

Stanley Kim with his colleagues at WinSanTor
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people around the world.

Our portfolio of medicines and pipeline of investigational 
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CORONAVIRUS

Hidden consequences of COVID-19: Why 
small biotechs can’t just wait this one out
BY C. SIMONE FISHBURN, EDITOR IN CHIEF

It’s still anyone’s guess as to how long the COVID-19 outbreak will 
take to peak, let alone wane a#er that. But small biotechs could 
see knock-on e$ects that play out over a longer time frame than 
the course of the virus’ spread. Anticipating those, and acting pre-
emptively, might be the di$erence between emerging unscathed 
and spending years making up for lost time.
%e pressing question is what is the tipping point at which the 
disruptions to daily business turn into long-term problems.
%e point isn’t that there’s zero chance of an all clear within the 
next few weeks, so that’s the time frame to worry about. It’s that 
there’s a fair chance this could carry on through year-end.
%e escalating clampdown on travel, and the fallout from that, is 
going to disrupt small companies, even if they don’t have supply 
chain concerns or product revenues on the line. 
Delays in clinical trials, a by-product of the restrictions on travel 
as well as transport of APIs, would jeopardize milestones that 

not only serve as catalysts for public investors, but trigger deal 
payments that companies have been banking on. %at would 
a$ect balance sheets, with implications for FTE counts and future 
operations. 
Other e$ects are more intangible, but no less consequential.
%e strictures on travel will mean a loss of face-to-face meetings. 
Partnering deals, M&A and investments all come about 
through long-term relationship-building that is o#en seeded 
at conferences and in-person meetings -- the reason executives 
spend much of their time on the road.
Arguably, pharmas and big biotechs will take less of a long-
term hit. Supply chains will be hurt. Sales will likely su$er, 
and the market downturn and delayed regulatory submissions 
will throw o$ their projections. But they have large teams that 
drive relationship-building, and less hangs on any single lost 
opportunity. None of this will impose any existential risk.
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For the thousands of companies with small pipelines, though, how long 
they can ride this out depends on where they are in the development 
cycle, how much cash they have and how they manage it, and what 
alternatives they can !nd to keep building while hunkered down.
We’re all consumed and concerned by the spread of cases and the 
human cost of this crisis. "e public health impact and progress of 
countermeasures, rightly, are front of mind (see “Coronavirus Analysis”).
Companies are, or at least should be, attending to the !rst orders of 
business: the ability to contribute to the global e#ort, the health of their 
employees, and their !nancial stability through the uncertainty.
But that’s not enough -- there’s no room for a “this too shall pass” 
approach. "e success stories will come from companies with 
contingency plans, rather than those who cross their !ngers and hope. 

Clinical outcomes
Biotechs with 2020 trial readouts or starts will need to plan for clinical 
delays that could a#ect regulatory submissions, as well as the milestone 
payments and investor activity that the readouts bring.
All of this will a#ect the P&L. Companies cannot continue to burn cash 
with stalled programs. Fund-raising should be a priority, even if the 
co#ers seem full enough now. 

Being far from an outbreak center o#ers little insulation from the risk.
China is a major producer of APIs -- together with India accounting for 
18% of worldwide FDA-certi!ed manufacturing sites, and, according to 
Sano! (Euronext:SAN; NASDAQ:SNY), about 60% of worldwide API 
production. Exports from China and India are already at risk, which 
will a#ect clinical trials broadly, regardless of company size (see “India 
Restricting API Exports”).
"e impact could be even bigger, given the virus’ spread to Italy and 
Japan, which have the largest number of API manufacturing sites a)er 
the U.S., China and India (see “COVID-19: API Sites on the Line”). 
Moreover, Italy and South Korea, two of the top three countries hit 
hardest by the outbreak outside of China, are key areas for industry-
sponsored clinical trials, with 1,942 ongoing in Italy, and 1,376 in South 
Korea, according to ClinicalTrials.gov. China has 1,466 ongoing trials in 
ClinicalTrials.gov, and likely many more not recorded in the database. 
("e third country is Iran).
Clampdowns on movement in a#ected areas will hit clinical operations, 
with trial patients and sta# not being able to get to trial sites, not to 
mention hospital resources being diverted to concentrate on COVID-19 

patients. One U.S.-based biopharma executive told BioCentury he 
is keeping a keen eye on Europe, where his company has many study 
subjects. Restrictive isolation measures such as those in China would 
mean study sites couldn’t be opened, and monitors couldn’t go in to 
verify data.
Some workarounds are in play. Remote monitoring of patients o#ers 
relief in some trials and means sta# don’t have to travel to hospitals -- an 
option being introduced in some Chinese trial sites. While that might 
not be in the plans for many small companies, it’s an avenue to explore 
that could pay o# regardless of this outbreak.

No travel, no money
It’s hard to predict the precise impact of curtailed travel, but China has 
already seen a drop in venture fund-raising in the !rst two months of 
the year. 
Chinese biotechs raised $268 million in January and February, a 72% 
decrease from the nearly $1 billion raised in the same period in 2019. 
"e number of companies raising money fell from 15 to seven (see 
“COVID-19 Stalling Venture Financings”).
Europe and the U.S. have not yet seen a drop, but the numbers are a 
lagging indicator.

VCs tell BioCentury over and over again that the make-up of 
management teams is critical to investment decisions. Building trust, 
especially for newcos and !rst-time investments, requires meeting the 
teams, usually many times. 
Likewise, IPOs don’t happen without roadshows. Companies that 
have already done the legwork can still make good. Passage Bio Inc. 
(NASDAQ:PASG) priced an upsized IPO on Feb. 27, during a week in 
which major indexes fell 10-11% (see “Passage Prices Upsized IPO”). 
But the /ood of IPOs that companies planned for the !rst half, to get 
ahead of potential election doldrums, may turn into a trickle. Market 
jitters are only part of the problem. Sending slide decks is a poor 
substitute for in-person meetings. 
"at means ramping up meetings while there’s still a window. Beyond 
deploying executives, it means creatively !guring out how to deploy 
other stakeholders, like board and SAB members, who may be able to 
keep the conversation alive with local investors and stop the trail from 
going cold.

BEING FAR FROM AN OUTBREAK CENTER 
OFFERS LITTLE INSULATION FROM THE RISK.
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Lack of congress
Conference cancellations are growing daily and almost all major 
conferences are on the watch list. 
!e next in"ection points could be BIO-Europe Spring in Paris, scheduled 
for March 23-25, and the AACR meeting in San Diego, in April. !e latter 
was canceled at the last moment during the 2003 SARS crisis.
For BIO, its annual slate of conferences brings in 44% of its revenue, 
according to spokesperson Rich Masters. For AACR, meetings and 
workshops represent about one quarter of the revenue, but the annual 
meeting is a "agship event, and has grown from an important research 
conference to a major item on biotech’s oncology calendar, arguably 
matching ASCO.  
Beyond the losses for the organizers, the meetings are places where 
deals are started, research is presented, and panel discussions inform 
audiences about state-of-the-art thinking on hot topics.

But the open truth is that attending conferences is as much about 
building a network as about achieving any speci(c business goal.
Hallway conversations, meetings over drinks and chance introductions 
will fall by the wayside. !ose are the places where deals are spawned, 
and there are few ways to make up for that lost ground.
BioCentury will publish the results of a survey in the next few days 
documenting how biotechs and VCs are responding to the crisis.
!ere’s no recipe for all the contingency plans companies should make. 
But necessity is the mother of invention, and this could be a good test 
of how far video-conferencing services can be leveraged, or what other 
ways technology can be deployed to solve the problem. 
Because while the hope is that the outbreak will crest sooner than the 
worst fears predict, the certainty is that this crisis won’t be the last.
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CORONAVIRUS

Haste plus speed: the need to 
ensure COVID-19 vaccines don’t 
make infections worse
BY SANDI WONG, ASSISTANT EDITOR

!e rush to make a vaccine for COVID-19 has raised concern that 
some candidate treatments could make infections worse. !e main 
risk is the chance of inducing antibody-dependent enhancement, 
a process known to complicate vaccine development in Dengue 
and several other diseases.
!e topic drew attention at a global online forum sponsored last 
month by WuXi Apptec Co. Ltd. (Shanghai:603259; HKEX:2359) 
(see “Plotting a Scienti)c Path to Counter COVID-19”). 
ADE is usually triggered by non-neutralizing antibodies or sub-
neutralizing levels of antibodies.
Two papers published in Cell and the Journal of Virology in February 
showed it can happen with neutralizing antibodies as well.
While it’s too early to know if COVID-19 carries a risk of ADE, 
other coronaviruses, including SARS-CoV and MERS-CoV, 

have been associated with the phenomenon, Scott Halstead, who 
introduced the ADE concept 40 years ago, told BioCentury. 
!is does not make ADE a foregone conclusion with COVID-19, 
Halstead noted. “!ere is a huge di+erence between the possibility 
that a vaccine will sensitize a susceptible (seronegative) recipient 
to an antibody-enhanced disease and the reality that it actually 
does.” Halstead is an adjunct professor at the Uniformed Services 
University of the Health Sciences. 
For SARS and MERS, antibodies against the viruses -- elicited 
either by infection or vaccination -- have been shown to cause 
ADE in animal models, including non-human primates. In cell 
cultures, they have been shown to potentiate infection of primary 
human macrophages.
!ere’s also evidence that feline infectious peritonitis virus, 
a coronavirus that infects domestic cats, is enhanced both by 

“THERE IS A HUGE DIFFERENCE BETWEEN 
THE POSSIBILITY THAT A VACCINE 
WILL SENSITIZE A SUSCEPTIBLE, 
SERONEGATIVE RECIPIENT TO AN 
ANTIBODY-ENHANCED DISEASE AND THE 
REALITY THAT IT ACTUALLY DOES.”
SCOTT HALSTEAD, USUHS
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maternal antibodies transferred to kittens and by vaccination, resulting 
in severe and fatal feline disease. 
Halstead is unaware of any “evidence that severe or fatal SARS or MERS 
result from antibody-mediated infections.” 
Vaccine developers “must be aware of and look for” the possibility of 
ADE caused by COVID-19 vaccines, he cautioned. 
In Dengue, the phenomenon has held up vaccine development for 
several drug developers (see “Dengvaxia’s Warning”).
Johan Van Hoof, global therapeutic area head for infectious diseases 
and vaccines at Janssen unit of Johnson & Johnson (NYSE:JNJ), told 
BioCentury that ADE is linked to an imbalance of responses of two types 
of T cell, #2 vs #1, favoring the former.

Van Hoof thinks companies could use this fact during Phase I testing to 
demonstrate a low risk of ADE by showing their candidate induces a #1-
driven immune pro%le. Showing a vaccine candidate elicits neutralizing 
antibodies will also be important, he said. 

Designing out ADE
A variety of vaccine design approaches have been proposed to help lower 
risk for ADE.
Most companies developing COVID-19 vaccines have not said whether 
they are using these or other approaches. 
Kizzmekia Corbett, scienti%c lead of the coronavirus team at NIH’s 
vaccine research center, previously told BioCentury that the candidate 
from Moderna Inc. (NASDAQ:MRNA), mRNA-1273, which encodes the 
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Antibody-dependent enhancement 
and strategies to avoid it
Preclinical studies in MERS-CoV and SARS-CoV, as well as research on cat coronaviruses, have raised the possibility that COVID-19 vaccines might cause antibody-
dependent enhancement (ADE) of subsequent infection, making the disease more instead of less severe. 
The majority of COVID-19 vaccines in development aim to elicit neutralizing antibodies against the spike protein that prevent the virus from binding ACE2 on lung cells 
and entering via endocytosis.
However, some antibodies, especially non-neutralizing antibodies, can enhance disease by binding to the virus and Fc receptors on monocytes, macrophages and other 
immune cells, enabling viral uptake by cells that don't express ACE2. The result is additional viral replication, and a skew toward Th2 rather than Th1 immune responses. 
Antibodies against another coronavirus, Middle East respiratory syndrome coronavirus (MERS-CoV), have been shown to cause ADE in animals by an additional 
mechanism: complement activation, which further increases pulmonary inflammation and immune cell recruitment.
At least four vaccine design approaches that could avoid ADE have been proposed in the literature (bottom).
A Journal of Virology study in February noted that some anti-spike neutralizing mAbs bind epitopes outside the protein's receptor-binding domain (RBD), and suggested 
designing subunit vaccines without the domain as a way to focus the immune response on other neutralization epitopes.
Immunofocusing constitutes one of the main methods proposed to prevent ADE and skew adaptive immunity toward protective responses. Other immunofocusing 
strategies include masking undesired antibody epitopes with glycosyl groups; truncating the spike protein; and locking the antigen into conformations that display 
epitopes for neutralizing antibodies. 
Source: Scientific literature
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virus’ spike protein, incorporates mutations that stabilize the spike in a 
prefusion conformation to ensure it induces the right kind of antibodies 
to confer protection.
Peter Hotez, co-director of Texas Children’s Hospital Center for Vaccine 
Development at Baylor College of Medicine, told BioCentury his team’s 
strategy involves “reducing the size of the subunit vaccine” to focus the 
immune response on the receptor-binding domain of the spike protein. 
CureVac AG spokesperson !orsten Schüller told BioCentury the 
company took into account preclinical and animal data regarding 
coronavirus-associated ADE “for the design of our vaccine candidates 
for SARS-CoV-2 by carefully selecting the target protein.” He declined to 
disclose the details.
Janssen spokesperson Paul Graves told BioCentury the company is 
exploring approaches that “target all or some parts of the protein” for its 

vaccine and “will select which targets to pursue based on the results of 
our early research.” 
Moderna’s mRNA-1273, partnered with NIH, will be among the &rst 
preventative vaccines to enter the clinic; it is scheduled to start Phase 
I testing Friday. !e &rst clinical batch of mRNA-1273 was delivered 42 
days a(er the genome of the virus that causes COVID-19 was released; 
design and manufacturing took 25 days. 
CureVac hopes to have an mRNA vaccine in the clinic by June or July, 
and Janssen plans to take a candidate from its recombinant adenovirus 
(rAdV) vector platform into the clinic within a year. 
More than three dozen companies and academic groups have announced 
COVID-19 vaccine programs (see “A Growing List of Vaccines” and “U.S. 
Testing of Coronavirus Vaccine, !erapeutic Begin”).

© 2020 BIOCENTURY INC. ALL RIGHTS RESERVED.REPRINT FROM MARCH 9, 20204

BUSINESS SERVICES

Accounting & Billing: finance@biocentury.com

Conferences: conferences@biocentury.com

Data Solutions Support: support@biocentury.com

Privacy Policy: privacy@biocentury.com

Reprints/Permissions:  
businessservices@biocentury.com

PRIVACY & ADVERTISING
In accordance with its Privacy Policy, BioCentury does NOT sell its 
customer information or usage data to third parties. 
BioCentury does NOT sell advertising in the BioCentury, BioCentury 
Innovations or BioCentury Week in Review publications. BioCentury 
is pleased to acknowl edge its conference partners and sponsors 
through promotional announcements in its publi cations. BioCentury 
MAY accept paid promotional messages from sponsors, which are 
displayed only on BioCentury’s websites and in BioCentury Extra.

BUSINESS DEVELOPMENT

Joshua Berlin, Executive Director

Juli Balestrieri, Kevin Lehnbeuter, Business Development 
Managers

PRODUCT MANAGEMENT & MARKETING

Greg Monteforte, Director/ 
Marketing & Promotional Services

Josephine Asciutto-Bunn, Marketing Coordinator

SUBSCRIBER SERVICES

Tim Tulloch, Senior Director 

Orlando Abello, Matt Krebs, Michelle Ortega, Ron 
Rabinowitz, Account Managers

Hannibal Adofo, Marilyn Smith, Subscriber Services

TECHNOLOGY

Jenny Nichols, Director/Publishing

Lam Lu, Head/Business Intelligence Group

BioCentury’s mission is to provide value-added business intelligence 
& analysis for life science companies, investors, academia and govern-
ment on the strategic issues essential to the formation, development 
and sustainability of life science ventures.

BioCentury Inc.
BioCentury International Inc.

MAIN OFFICES
1235 Radio Road, Ste. 100 
Redwood City, CA 94065-1217 
+1 650-595-5333; Fax: +1 650-595-5589

CORPORATE

Karen Bernstein, Ph.D., Co-Founder & Chairman

David Flores, Co-Founder, President & CEO

C. Simone Fishburn, Ph.D., Vice President/Editor in Chief

Adam Gordon: Vice President/ 
Product Management & Marketing

David Smiling: Chief Technology O!cer

Bennet Weintraub: Vice President/ 
Administration & CFO

Eric Pierce: Publisher

Susan Morgan: Senior Director/ 
Administration & Human Resources

CORPORATE, SUBSCRIPTIONS & PRIVACY

USE OF IMAGES: Certain Images used in BioCentury Inc.’s Publica-
tions, Video Content, Websites, Services, Notices and/or Marketing 
Materials are licensed from Getty Images (US), Inc. Any such image of 
a person or object so displayed is being used for illustrative purposes 
only and any such person or object depicted, if any, is merely a mod-
el. For more information see “Use of Images” found under the “Legal” 
section on the footer of the homepage at www.biocentury.com. 

BioCentury®; Because Real Intelligence is Hard to Find™; BCIQ™; The 
BioCentury 100™; and The Clear Route to ROI™ are trademarks of 
BIOCENTURY INC. All contents Copyright © 2020, BIOCENTURY 
INC. ALL RIGHTS RESERVED. No part of BioCentury’s Publications 
or Website may be copied, reproduced, retransmitted, disseminated, 
sold, distributed, published, broadcast, circulated, commercially 
exploited in any form or used to create derivative works without the 
written consent of BioCentury. Information provided by BioCentury’s 
Publications and Website is gathered from sources that BioCentury 
believes are reliable; however, BioCentury does not guarantee the 
accuracy, completeness, or timeliness of the information, nor does 
BioCentury make any warranties of any kind regarding the informa-
tion. The contents of BioCentury’s Publications and Website are not 
intended as investment, business, tax or legal advice, and BioCentury 
is not responsible for any investment, business, tax or legal opinions 
cited therein or for any decision made or action taken in reliance 
upon such information. 

All use of BioCentury and its contents by current subscribers is 
governed by the BioCentury User Agreement and by all others is gov-
erned by the BioCentury Terms of Use, unless a written agreement to 
the contrary has been executed by BioCentury Inc.

Je! Cranmer, Selina Koch, Ph.D., Executive Editors

Steve Usdin, Senior Editor/Washington & Head: Policy & 

Regulation

Lauren Martz, Senior Editor, Head of Translation & Clinical 
Development

Karen Tkach Tuzman, Ph.D., Associate Editor & Head: 
Discovery and Preclinical Development

Paul Bonanos, Stephen Hansen, Virginia Li, Inhua Muijrers-
Chen, Ph.D., Karen Tkach Tuzman, Ph.D., Associate Editors

Meredith Durkin Wolfe, Winnie Pong, Ph.D., Associate 
Editors, Data & Analytics

Sandi Wong, Ph.D., Assistant Editor

Allison Johnson, Ph.D., Senior Writer

Elizabeth S. Eaton, Hongjiang Li, Ph.D., Claire Quang, 
Sta" Writers

C. Simone Fishburn, Ph.D., Editor in Chief

Editors Emeritus: Susan Schae"er (2012-2018); 
Karen Bernstein, Ph.D. (1992-2012)

BioCentury Innovations: Idea to IND

BioCentury: Phase I to the Patient

BioCentury Extra: Essential News for Biotech  
and Pharma

NEWSROOM: 
pressreleases@biocentury.com

SAN CARLOS, CA: 
+1 650-595-5333

CHICAGO: 
+1 312-755-0798

WASHINGTON, DC: 
+1 202-462-9582

UNITED KINGDOM: 
+44 (0)1865-512184

EDITORIAL & RESEARCH

This edition and the information contained in BioCentury's publications and services are solely for your own personal, non-
transferable licensed use and cannot be shared with any other individuals. For information about adding subscribers to your 
account or obtaining article reprints, please contact support@biocentury.com.



C

M

Y

CM

MY

CY

CMY

K

itSaWig4.pdf   1   3/6/15   2:23 AM



 | 2020 WAMJ ISSUE21 APRIL | 45

    

Evofem’s Amphora Requires 
12-month Data to Convince Experts of 
Contraceptive E"cacy

BIOPHARMA REPORT III

(YRIHP¶V� �1$6'$4�(9)0�� FRQWUDFHSWLYH� JHO�
$PSKRUD� OHDYHV� H[SHUWV� QHHGLQJ� GHWDLOHG� ���PRQWK�
HI¿FDF\� GDWD� GHVSLWH� DYDLODEOH� 3KDVH� ,,,� VHYHQ�F\FOH�
data, along with participant demographics, to determine 
usability if it is FDA approved.

Amphora is under FDA review for approval with a 
���0D\�3'8)$�GDWH�� DV�SHU�D�'HFHPEHU������SUHVV�
release. While some experts found the Phase III 
AMPOWER trial (NCT03243305) results comparable 
with other FDA-approved barrier contraceptive 
methods, others found AMPOWER’s pregnancy rates 
high in general and as such its use is likely to be limited 
as a secondary contraceptive option.

In terms of approval, an analyst report stated an 
advisory committee is unlikely, since Evofem worked 
closely with the FDA. Interviewed experts, however, 
were reluctant to estimate Amphora’s approval chances 
or even degree of use if approved, citing the lack of 
���PRQWK� HI¿FDF\� GDWD�� FRQVLGHUHG� VWDQGDUG� LQ� WKH�
FRQWUDFHSWLYH�¿HOG�

Nonetheless, experts said the need for more 
nonhormonal contraceptive alternatives was strong, as 
noted in a second analyst report, which underscored the 
lack of solutions for women who want hormone-free 
birth control. There will be some women who would 
prefer using a gel like Amphora instead of condoms, 
intrauterine devices (IUDs) or other barrier methods, 
interviewed experts added. However, they noted, use 
should ideally be accompanied by counselling based 
on reproductive goals, health and socioeconomic 
background.

'DWD� IURP� D� VHSDUDWH� 3KDVH� ,,E�,,,� �1&7����������
WULDO� LQGLFDWLQJ�$PSKRUD¶V� SURWHFWLYH� HI¿FDF\� DJDLQVW�
certain sexually transmitted infections (STIs) provided 
an additional incentive for use, especially for those 
who would not use condoms, experts said. However, 
they cautioned against considering Amphora a fail-
safe method for STI prevention until there is data 
with more patients and against other STIs, particularly 

VLQFH� 3KDVH� ,,E�,,,� ZDV� OLPLWHG� WR� FKODP\GLD� DQG�
gonorrhea. Amphora sales are estimated to reach USD 
���P� LQ������ IROORZLQJ�D������ ODXQFK��DFFRUGLQJ� WR�
WKH�¿UVW�DQDO\VW��(YRIHP¶V�PDUNHW�FDS�LV�86'������P�

Evofem declined to comment but referred this news 
service to its press releases.

'DWD� FRPSDUDEOH� ZLWK� RQ�GHPDQG� RSWLRQV� EXW�
���PRQWK�GDWD�FULWLFDO

7KH� ������ SUHJQDQF\� UDWH� REVHUYHG� LQ�$032:(5�
is high for a contraceptive option, said Dr John 
Guillebaud, emeritus professor, Family Planning and 
Reproductive Health, University College, London. 
$PRQJ�������ZRPHQ�ZKR�XVHG�DW�OHDVW�RQH�$PSKRUD�
application in AMPOWER, the cumulative pregnancy 
UDWH�ZDV�������DV�SHU�DQ�$650������SRVWHU��S�������
7KH�WULDO¶V�SULPDU\�HQGSRLQW�ZDV�FRQWUDFHSWLYH�HI¿FDF\�
over seven cycles of use.

The pregnancy rate is especially high compared with 
an IUD, said Dr Oskari Heikinheimo, professor, 
Department of Obstetrics & Gynecology, University 
of Helsinki, which has a failure rate of less than 
���� 0DQ\� ZRPHQ� FDQQRW� WROHUDWH� ,8'V� VLQFH� WKH\�
can lead to device expulsion or heavier and longer 
menstrual cycles, or they don’t want it, Dr Nicole 
(FRQRPRX�� FOLQLFDO� LQVWUXFWRU��2EVWHWULFV�*\QHFRORJ\�
& Reproductive Sciences, University of California, 
San Diego, explained. In AMPOWER, vaginal burning 
sensation and vaginal itching were reported in 20% 
DQG�������SDUWLFLSDQWV��UHVSHFWLYHO\��EXW�OHVV�WKDQ����
discontinued due to adverse events in the single-arm 
trial.
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The most effective method may not always be the 
best method, said Dr David Eisenberg, associate 
professor, Department of Obstetrics and Gynecology, 
6W�� /RXLV��0LVVRXUL�� HPSKDVL]LQJ� WKH� QHHG� WR� ¿QG� D�
contraceptive method that works best for an individual 
woman. It is more appropriate to compare Amphora 
to male or female condoms, since they are also on-
demand approaches versus an implanted, long-term 
IUD, said Eisenberg. Amphora can be used with an 
applicator up to one hour before sexual intimacy. 
Nonhormonal methods like male or female condoms, 
RU�WKH�GLDSKUDJP��KDYH�D���±����IDLOXUH�UDWH�DQG�VR�
$PSKRUD¶V�HI¿FDF\�GDWD�LV�FRPSDUDEOH��VDLG�(LVHQEHUJ�
and Economou.

+RZHYHU�� WKUHH� H[SHUWV� HPSKDVL]HG� WKH� ODFN� RI�
���PRQWK�GDWD�PDGH�LQWHUSUHWLQJ�$PSKRUD¶V�HI¿FDF\�
challenging for real-world relevance. It is important 
to look at the pregnancy risk in terms of an entire year 
LQ�WKH�¿UVW�\HDU�RI�XVH�WR�XQGHUVWDQG�WKH�DFWXDO�IDLOXUH�
rate, said Guillebaud. Economou and Guillebaud both 
referred to the Pearl Index as the gold standard for 
GHWHUPLQLQJ�FRQWUDFHSWLYH�HI¿FDF\�DQG�VDIHW\�DQG�WKH�
need for Amphora data as per this metric. The Pearl 
Index is used to indicate the number of pregnancies 
with respect to the number of months or cycles of 
exposure to a contraceptive in a trial. Even compliance 
rates need to be studied over a year, Heikinheimo 
added.

$032:(5¶V� UHSRUWHG� ������ SUHJQDQF\� ULVN� ZDV�
recorded for seven cycles only, so if the trial had 
FRQWLQXHG� IRU� D� IXUWKHU�¿YH�PRQWKV� WR� FRPSOHWH�RQH�
year, the projected contraceptive failure rate could 
probably be more than 20%, said Guillebaud. In 
$032:(5��ZKHUH�HI¿FDF\� LV�PHDVXUHG�RYHU�VHYHQ�
F\FOHV�� RQH� F\FOH� VSDQV� ��±��� GD\V�� 3RVW�PDUNHWLQJ�
trials that follow patients in a real-world setting are key 
WR�XQGHUVWDQGLQJ�$PSKRUD¶V� HI¿FDF\�� VDLG�(LVHQEHUJ�
and Heikinheimo.

7ULDO�SDWLHQW�SUR¿OH�QHHGHG�WR�¿QG�LGHDO�XVHUV

Full data, particularly participant characteristics, would 
be important to judge its FDA approval chances, 
added Economou. It is important to understand the 
demographics of AMPOWER participants in terms of 
race, education and number of children, to make it more 
relevant to a larger population and not just a subset of 
women that may be on a trial, she added.

Women on clinical trials are highly motivated to use any 
product and are comparatively more compliant and less 
diverse than those in the real world, said Heikinheimo, 
but this is true for most contraceptive trials. Study 
participants choose to enroll on a trial and hence may be 
different from the general population, said Economou.

$VVXPLQJ����PRQWK�HI¿FDF\�DOVR�UHSRUWV�D�������IDLOXUH�
rate, acceptance would depend on the individual, said 
(FRQRPRX��'DLO\�RUDO�FRQWUDFHSWLYHV�KDYH�D����IDLOXUH�
UDWH��ZKLFK�VRPH�ZRPHQ�GRQ¶W�¿QG�DFFHSWDEOH�DQG�KHQFH�

It is important to look at the pregnancy 
rate in terms of an entire year in the 
!rst year of use to understand the actual 
failure rate



use a second method, she added. Hence, Amphora’s 
use as a standalone method would also depend on their 
individual reproductive goals, she noted. Amphora’s 
failure rate may be high enough for couples to want 
to use another method as well, said Guillebaud. 
AMPOWER participants had to be willing to use 
Amphora as the only method of contraception to be 
recruited.

Women are looking for a choice, and a patient-centric 
DSSURDFK� LV� WR� DQDO\]H� WKH� DFFHSWDELOLW\� RI� HDFK�
method, said Economou. The contraceptive failure 
rate needs to be communicated very clearly, added 
Heikinheimo.

$PSKRUD¶V�67,�SURWHFWLRQ�GDWD�OLPLWHG�

It is biologically plausible that Amphora’s pH 
regulator mechanism can decrease bacterial 
WUDQVPLVVLRQ�UDWH��VDLG�(FRQRPRX��,Q�WKH�3KDVH�,,E�,,,�
VWXG\�� WKH� LQIHFWLRQ� UDWH� IRU�FKODP\GLD�ZDV������IRU�
ZRPHQ�ZKR�XVHG�$PSKRUD�FRPSDUHG�ZLWK������IRU�
placebo (p=0.024), while the rate for gonorrhea was 

�����ZLWK�$PSKRUD�YHUVXV������RQ�SODFHER��S �������
as per a 2 December press release.

6LQFH�3KDVH�,,E�,,,�GLG�QRW�FRYHU�RWKHU�67,V�OLNH�+,9�
and syphilis, barrier methods like condoms should 
still be used with Amphora, said Economou. The 
low pH maintained in the vaginal environment can 
DIIHFW� WKH� EDFWHULDO� ÀRUD� DQG� WKHUHE\� SUHYHQW� FHUWDLQ�
STIs, but that still leaves the risk for other STIs 
open, said Heikinheimo. However, it is important to 
understand how it can reduce STIs or potentially affect 
WKH� DFTXLVLWLRQ� RI� RWKHUV�� EHIRUH� DQ\� 67,� SURWHFWLRQ�
conclusions are made, noted Eisenberg.

Using a dual method of contraception is an important 
approach, but Amphora’s compatibility with latex and 
nitrile—the most common materials used for male 
and female condoms, respectively—is not yet known, 
said Eisenberg. There can be some situations where a 
woman cannot persuade a man to use a condom, and 
EDVHG�RQ�$PSKRUD¶V�3KDVH� ,,E�,,,�67,�GDWD� LW�ZRXOG�
provide better STI protection than nothing at all, noted 
Guillebaud.

Manasi Vaidya joined as a reporter in New York in February 2015 and has covered the drug development 
space across a number of therapeutic areas, and built an expertise in writing about oncology. While 
focusing on analysis pieces about ongoing clinical trials, her coverage has also branched out to 
regulatory issues, pricing and reimbursement and patent litigation. She has covered practice-changing 
developments from high profile conferences like ASCO and SABC, in addition to FDA regulatory meetings. 
She previously covered the Asian biotechnology industry for BioSpectrum, a monthly magazine in India, 
for two years. She has a Masters degree in Science, Health and Environmental Reporting from New York 
University, and a Masters degree in Biotechnology from Dr. D. Y. Patil University. Her work has appeared 
in Nature Medicine, Nautilus and Technology Review India.

0DQDVL�9DLG\D�
Reporter, New York
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EVERYONE 
DESERVES TO BE WELL
Jane’s Journey: The Rare Disease Landscape From a Mother’s Perspective

When Jane discovered that her 15-month-old son had the autoimmune disorder Histiocytosis, suddenly 
she was forced to navigate the complex and unfamiliar terrain of what she called “rare disease land.” 

She began her journey with questions. The answers were not straightforward. Jane needed compassionate 
experts to translate the complex clinical language and guide her family through the steps.  Fortunately,  she 
connected with doctors who didn’t define her son by his disease, as well as with advocates who provided 
resources for understanding and navigating the clinical landscape. 

Over time, Jane became part of the support network, and now serves as a board member of the 
Histiocytosis Association, helping others who seek guidance for their own journeys. 

RARE DISEASE  •  ONCOLOGY  •  IMMUNOLOGY  •  NEURODEGENERATIVE DISEASE 

At Atlantic Research Group, we have seen great things happen when passionate people like Jane combine their 
strengths to make things better. Together with our Sponsors and Partners around the world, we create smart, 
feasible studies that account for the challenges faced by people with rare diseases.
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THROUGH

YEAR 8

AT YEAR 1
The primary endpoint—complete 
response*—was evaluated in  
Studies 102 and 1032

Resistance was evaluated as  
a secondary endpoint2,3

GILEAD IS COMMITTED TO THE EDUCATION AND 
TREATMENT OF CHRONIC HEPATITIS B.

* The primary endpoint in Studies 102 and 103 was complete response to treatment at 48 weeks as defined by HBV DNA 
<400 copies/mL (69 IU/mL) + histological response (Knodell necroinflammatory score improvement of ≥2 points without 
worsening in Knodell fibrosis score). Annual evaluation of resistance was a prespecified secondary endpoint. Cumulative 
VIREAD genotypic resistance was evaluated annually for up to 384 weeks in Studies 102, 103, 106, 108, and 121.2,3

Please see Brief Summary of full Prescribing Information 
including BOXED WARNING on the following pages.

Prescribed  
oral antiviral 
according to  
US prescription 
data for treatment  
of CHB1aFOLLOW THE 

JOURNEY OF VIREAD
In Study 102 (HBeAg–, n=375) and Study 103 (HBeAg+, n=266),  
a combined total of 641 adult patients with chronic hepatitis B 
(CHB) and compensated liver disease who were primarily 
nucleoside treatment naïve entered a 48-week, randomized, 
double-blind, active-controlled treatment period comparing 
VIREAD 300 mg to adefovir dipivoxil 10 mg. Subjects who 
completed double-blind treatment at Week 48 were eligible 
to roll over with no interruption in treatment to open-label 
VIREAD. Of 641 patients enrolled in the initial trials, 412 (64%) 
completed 384 weeks of treatment.2

71% of HBeAg– VIREAD patients vs 49% of adefovir dipivoxil patients.2-4  

67% of HBeAg+ VIREAD patients vs 12% of adefovir dipivoxil patients.2,3,5

INDICATION AND USAGE
VIREAD® (tenofovir disoproxil fumarate) is indicated for 
the treatment of chronic hepatitis B in adults and pediatric 
patients 12 years of age and older.
The following points should be considered when initiating 
therapy with VIREAD for the treatment of HBV infection:
•  The indication in adults is based on data from treatment 

of subjects who were nucleoside–treatment-naïve and 
treatment-experienced with documented resistance to 
lamivudine. Subjects were adults with HBeAg-positive and 
HBeAg-negative chronic hepatitis B with compensated 
liver disease

•  VIREAD was evaluated in a limited number of subjects with 
chronic hepatitis B and decompensated liver disease

•  The numbers of subjects in clinical trials who had adefovir 
resistance-associated substitutions at baseline were too 
small to reach conclusions of efficacy

IMPORTANT SAFETY 
INFORMATION
BOXED WARNING: LACTIC ACIDOSIS/SEVERE 
HEPATOMEGALY WITH STEATOSIS and POST 
TREATMENT EXACERBATION OF HEPATITIS
•  Lactic acidosis and severe hepatomegaly with 

steatosis, including fatal cases, have been reported 
with the use of nucleoside analogs, including VIREAD, 
in combination with other antiretrovirals

•  Severe acute exacerbations of hepatitis have 
been reported in HBV-infected patients who have 
discontinued anti-hepatitis B therapy, including 
VIREAD. Hepatic function should be monitored 
closely with both clinical and laboratory follow-up 
for at least several months in patients who  
discontinue anti-hepatitis B therapy, including 
VIREAD. If appropriate, resumption of anti-hepatitis B 
therapy may be warranted

COMPLETE RESPONSE RESULTS AT YEAR 1...

aHealthcare Analytics Monthly data, August 2014-June 2015.

For more information, visit www.viread.com/hcp

WARNINGS AND PRECAUTIONS
•  New onset or worsening renal impairment: Cases 

of acute renal failure and Fanconi syndrome have been 
reported with the use of VIREAD. In all patients, assess 
estimated creatinine clearance (CrCl) prior to initiating  
and during therapy. In patients at risk for renal dysfunction, 
including those who previously experienced renal events 
while receiving adefovir dipivoxil, additionally monitor 
serum phosphorus, urine glucose, and urine protein. In 
patients with CrCl <50 mL/min, adjust dosing interval 
and closely monitor renal function. Avoid concurrent 
or recent use with a nephrotoxic agent. Cases of acute  
renal failure, some requiring hospitalization and renal 
replacement therapy, have been reported after initiation of 
high dose or multiple NSAIDs in HIV-infected patients with 
risk factors for renal dysfunction; consider alternatives 
to NSAIDs in these patients. Persistent or worsening 
bone pain, pain in extremities, fractures and/or muscular 
pain or weakness may be manifestations of proximal 
renal tubulopathy and should prompt an evaluation of 
renal function

•  Coadministration with other products:
–  Do not use in combination with other products 

containing tenofovir disoproxil fumarate
–  Do not administer in combination with adefovir dipivoxil

•  Patients coinfected with HIV-1 and HBV: Due to the 
risk of development of HIV-1 resistance, VIREAD should 
only be used in HIV-1 and HBV coinfected patients as part 
of an appropriate antiretroviral combination regimen. 
HIV-1 antibody testing should be offered to all HBV-
infected patients before initiating therapy with VIREAD

•  Bone effects: Decreases in bone mineral density (BMD) 
and mineralization defects, including osteomalacia, have 
been seen in patients treated with VIREAD. Consider 

assessment of BMD in adult and pediatric patients who 
have a history of pathologic bone fracture or other risk 
factors for bone loss. In a clinical trial conducted in 
pediatric subjects 12 to <18 years of age with chronic 
hepatitis B, total body BMD gain was less in VIREAD-
treated subjects as compared to the control group. In 
patients at risk of renal dysfunction who present with 
persistent or worsening bone or muscle symptoms, 
hypophosphatemia and osteomalacia secondary to 
proximal renal tubulopathy should be considered

ADVERSE REACTIONS
•   In HBV-infected subjects with compensated liver 

disease: Most common adverse reaction (all grades) 
was nausea (9%). Other treatment-emergent adverse 
reactions reported in >5% of patients treated with VIREAD  
included: abdominal pain, diarrhea, headache, dizziness, 
fatigue, nasopharyngitis, back pain, and skin rash

•  In HBV-infected subjects with decompensated liver 
disease: Most common adverse reactions (all grades) 
reported in ≥10% of patients treated with VIREAD were 
abdominal pain (22%), nausea (20%), insomnia (18%), 
pruritus (16%), vomiting (13%), dizziness (13%), and 
pyrexia (11%)

DRUG INTERACTIONS
•  Didanosine: Coadministration increases didanosine 

concentrations. Use with caution and monitor for evidence 
of didanosine toxicity (e.g., pancreatitis, neuropathy). 
Didanosine should be discontinued in patients who 
develop didanosine-associated adverse reactions. In 
patients weighing >60 kg, the didanosine dose should be 
reduced to 250 mg once daily when it is coadministered 
with VIREAD and in patients weighing <60kg, the 
didanosine dose should be reduced to 200 mg once daily 
when coadministered with VIREAD

IMPORTANT SAFETY INFORMATION (cont’d) IMPORTANT SAFETY INFORMATION (cont’d)

DETECTED AT YEAR 1 THROUGH YEAR 8...AT 8 YEARS: NO RESISTANCE WAS
Annual evaluation of resistance was a prespecified secondary endpoint  
for Studies 102 and 103 in HBeAg- and HBeAg+ chronic hepatitis B 
patients3; no evidence of resistance was found. Cumulative VIREAD 
genotypic resistance was evaluated annually for up to 384 weeks in 
Studies 102, 103, 106, 108, and 121.2,4,5

•  In the nucleotide-naïve population from Studies 102 and 103, HBeAg+ subjects 
had a higher baseline viral load than HBeAg– subjects and a significantly higher 
proportion of the subjects remained viremic at their last time point on VIREAD 
monotherapy (15% vs 5%, respectively)2

•  HBV isolates from these subjects who remained viremic showed treatment- 
emergent substitutions; however, no specific substitutions occurred at a 
sufficient frequency to be associated with resistance to VIREAD (genotypic and 
phenotypic analyses)2

Not an actual patient, but is representative of a real patient 
type. Models are used for illustrative purposes only.

N0 HBV RESISTANCE DEVELOPED
YEAR 1 through YEAR 8 
in clinical trials (Studies 102 and 103)2,3*
*Data for Years 2 through 8 are from the open-label phase.6

•  There was a 64% (412/641) retention rate at Year 8: 266/426 
patients given VIREAD—>VIREAD; 146/215 patients given adefovir 
dipivoxil—>VIREAD2,6

DRUG INTERACTIONS (cont’d)
•  HIV-1 protease inhibitors: Coadministration decreases 

atazanavir concentrations and increases tenofovir 
concentrations; use atazanavir given with ritonavir. 
Coadministration of VIREAD with atazanavir and ritonavir,  
darunavir and ritonavir, or lopinavir/ritonavir increases 
tenofovir concentrations. Monitor for evidence of tenofovir  
toxicity

•  Drugs affecting renal function: Coadministration of 
VIREAD with drugs that reduce renal function or compete 
for active tubular secretion may increase concentrations 
of tenofovir

DOSAGE AND ADMINISTRATION
•  Recommended dose, in adults and pediatric patients 
≥12 years of age (≥35 kg), for the treatment of chronic 
hepatitis B: one 300 mg tablet, once daily, taken orally, 
without regard to food

•  In the treatment of chronic hepatitis B, the optimal 
duration of treatment is unknown

•  Safety and efficacy in pediatric patients <12 years of 
age or weighing <35kg with chronic hepatitis B have not 
been established

•  The dosing interval of VIREAD should be adjusted (using 
recommendations in the table below) and renal function 
closely monitored in patients with baseline creatinine 
clearance <50 mL/min

DOSAGE ADJUSTMENT FOR PATIENTS WITH 
ALTERED CREATININE CLEARANCE

aCalculated using ideal (lean) body weight. 
b Generally once weekly assuming three hemodialysis sessions a week of 
approximately 4 hours duration. VIREAD should be administered following 
completion of dialysis.

aCalculated using ideal (lean) body weight. 
b Generally once weekly assuming three hemodialysis sessions a week of 
approximately 4 hours duration. VIREAD should be administered following 
completion of dialysis.

•  The pharmacokinetics of tenofovir have not been  
evaluated in non-hemodialysis patients with 
creatinine clearance <10 mL/min; therefore, no dosing 
recommendation is available for these patients

•  No dose adjustment is necessary for patients with mild 
renal impairment (creatinine clearance 50-80 mL/min). 
Routine monitoring of estimated creatinine clearance, 
serum phosphorus, urine glucose, and urine protein 
should be performed in these patients

•  No data are available to make dose recommendations in 
pediatric patients with renal impairment

Please see Brief Summary of full Prescribing Information 
including BOXED WARNING on the following pages.

References:  1.  Data  on  file, Gilead Sciences, Inc. Healthcare Analytics. 2. VIREAD [package insert]. Foster City, CA: Gilead Sciences, Inc.;  
May 2015. 3. Marcellin P, Heathcote EJ, Buti M, et al. Tenofovir disoproxil fumarate versus adefovir dipivoxil for chronic hepatitis 
B. N Engl J Med. 2008;359(23):2442-2455. 4. Data on file, Gilead Sciences, Inc. Study 102 CSR. 5. Data on file, Gilead Sciences, Inc. 
Study 103 CSR. 6. Marcellin P, Gane EJ, Flisiak R, et al. Long term treatment with tenofovir disoproxil fumarate for chronic hepatitis B 
infection is safe and well tolerated and associated with durable virologic response with no detectable resistance: 8 year results from 
two phase 3 trials [AASLD abstract 229]. Hepatology. 2014;60(4)(suppl):313A-314A. 

Recommended 
300 mg dosing 
interval

Every  
24 hours

Every  
48 hours

Every 72  
to 

96 hours

Every 7 days or after a 
total of approximately  
12 hours of dialysisb

Creatinine clearance (mL/min)a

Hemodialysis patients
≥50 30-49 10-29
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For more information, visit www.viread.com/hcp

WARNINGS AND PRECAUTIONS
•  New onset or worsening renal impairment: Cases 

of acute renal failure and Fanconi syndrome have been 
reported with the use of VIREAD. In all patients, assess 
estimated creatinine clearance (CrCl) prior to initiating  
and during therapy. In patients at risk for renal dysfunction, 
including those who previously experienced renal events 
while receiving adefovir dipivoxil, additionally monitor 
serum phosphorus, urine glucose, and urine protein. In 
patients with CrCl <50 mL/min, adjust dosing interval 
and closely monitor renal function. Avoid concurrent 
or recent use with a nephrotoxic agent. Cases of acute  
renal failure, some requiring hospitalization and renal 
replacement therapy, have been reported after initiation of 
high dose or multiple NSAIDs in HIV-infected patients with 
risk factors for renal dysfunction; consider alternatives 
to NSAIDs in these patients. Persistent or worsening 
bone pain, pain in extremities, fractures and/or muscular 
pain or weakness may be manifestations of proximal 
renal tubulopathy and should prompt an evaluation of 
renal function

•  Coadministration with other products:
–  Do not use in combination with other products 

containing tenofovir disoproxil fumarate
–  Do not administer in combination with adefovir dipivoxil

•  Patients coinfected with HIV-1 and HBV: Due to the 
risk of development of HIV-1 resistance, VIREAD should 
only be used in HIV-1 and HBV coinfected patients as part 
of an appropriate antiretroviral combination regimen. 
HIV-1 antibody testing should be offered to all HBV-
infected patients before initiating therapy with VIREAD

•  Bone effects: Decreases in bone mineral density (BMD) 
and mineralization defects, including osteomalacia, have 
been seen in patients treated with VIREAD. Consider 

assessment of BMD in adult and pediatric patients who 
have a history of pathologic bone fracture or other risk 
factors for bone loss. In a clinical trial conducted in 
pediatric subjects 12 to <18 years of age with chronic 
hepatitis B, total body BMD gain was less in VIREAD-
treated subjects as compared to the control group. In 
patients at risk of renal dysfunction who present with 
persistent or worsening bone or muscle symptoms, 
hypophosphatemia and osteomalacia secondary to 
proximal renal tubulopathy should be considered

ADVERSE REACTIONS
•   In HBV-infected subjects with compensated liver 

disease: Most common adverse reaction (all grades) 
was nausea (9%). Other treatment-emergent adverse 
reactions reported in >5% of patients treated with VIREAD  
included: abdominal pain, diarrhea, headache, dizziness, 
fatigue, nasopharyngitis, back pain, and skin rash

•  In HBV-infected subjects with decompensated liver 
disease: Most common adverse reactions (all grades) 
reported in ≥10% of patients treated with VIREAD were 
abdominal pain (22%), nausea (20%), insomnia (18%), 
pruritus (16%), vomiting (13%), dizziness (13%), and 
pyrexia (11%)

DRUG INTERACTIONS
•  Didanosine: Coadministration increases didanosine 

concentrations. Use with caution and monitor for evidence 
of didanosine toxicity (e.g., pancreatitis, neuropathy). 
Didanosine should be discontinued in patients who 
develop didanosine-associated adverse reactions. In 
patients weighing >60 kg, the didanosine dose should be 
reduced to 250 mg once daily when it is coadministered 
with VIREAD and in patients weighing <60kg, the 
didanosine dose should be reduced to 200 mg once daily 
when coadministered with VIREAD

IMPORTANT SAFETY INFORMATION (cont’d) IMPORTANT SAFETY INFORMATION (cont’d)

DETECTED AT YEAR 1 THROUGH YEAR 8...AT 8 YEARS: NO RESISTANCE WAS
Annual evaluation of resistance was a prespecified secondary endpoint  
for Studies 102 and 103 in HBeAg- and HBeAg+ chronic hepatitis B 
patients3; no evidence of resistance was found. Cumulative VIREAD 
genotypic resistance was evaluated annually for up to 384 weeks in 
Studies 102, 103, 106, 108, and 121.2,4,5

•  In the nucleotide-naïve population from Studies 102 and 103, HBeAg+ subjects 
had a higher baseline viral load than HBeAg– subjects and a significantly higher 
proportion of the subjects remained viremic at their last time point on VIREAD 
monotherapy (15% vs 5%, respectively)2

•  HBV isolates from these subjects who remained viremic showed treatment- 
emergent substitutions; however, no specific substitutions occurred at a 
sufficient frequency to be associated with resistance to VIREAD (genotypic and 
phenotypic analyses)2

Not an actual patient, but is representative of a real patient 
type. Models are used for illustrative purposes only.

N0 HBV RESISTANCE DEVELOPED
YEAR 1 through YEAR 8 
in clinical trials (Studies 102 and 103)2,3*
*Data for Years 2 through 8 are from the open-label phase.6

•  There was a 64% (412/641) retention rate at Year 8: 266/426 
patients given VIREAD—>VIREAD; 146/215 patients given adefovir 
dipivoxil—>VIREAD2,6

DRUG INTERACTIONS (cont’d)
•  HIV-1 protease inhibitors: Coadministration decreases 

atazanavir concentrations and increases tenofovir 
concentrations; use atazanavir given with ritonavir. 
Coadministration of VIREAD with atazanavir and ritonavir,  
darunavir and ritonavir, or lopinavir/ritonavir increases 
tenofovir concentrations. Monitor for evidence of tenofovir  
toxicity

•  Drugs affecting renal function: Coadministration of 
VIREAD with drugs that reduce renal function or compete 
for active tubular secretion may increase concentrations 
of tenofovir

DOSAGE AND ADMINISTRATION
•  Recommended dose, in adults and pediatric patients 
≥12 years of age (≥35 kg), for the treatment of chronic 
hepatitis B: one 300 mg tablet, once daily, taken orally, 
without regard to food

•  In the treatment of chronic hepatitis B, the optimal 
duration of treatment is unknown

•  Safety and efficacy in pediatric patients <12 years of 
age or weighing <35kg with chronic hepatitis B have not 
been established

•  The dosing interval of VIREAD should be adjusted (using 
recommendations in the table below) and renal function 
closely monitored in patients with baseline creatinine 
clearance <50 mL/min

DOSAGE ADJUSTMENT FOR PATIENTS WITH 
ALTERED CREATININE CLEARANCE

aCalculated using ideal (lean) body weight. 
b Generally once weekly assuming three hemodialysis sessions a week of 
approximately 4 hours duration. VIREAD should be administered following 
completion of dialysis.

aCalculated using ideal (lean) body weight. 
b Generally once weekly assuming three hemodialysis sessions a week of 
approximately 4 hours duration. VIREAD should be administered following 
completion of dialysis.

•  The pharmacokinetics of tenofovir have not been  
evaluated in non-hemodialysis patients with 
creatinine clearance <10 mL/min; therefore, no dosing 
recommendation is available for these patients

•  No dose adjustment is necessary for patients with mild 
renal impairment (creatinine clearance 50-80 mL/min). 
Routine monitoring of estimated creatinine clearance, 
serum phosphorus, urine glucose, and urine protein 
should be performed in these patients

•  No data are available to make dose recommendations in 
pediatric patients with renal impairment

Please see Brief Summary of full Prescribing Information 
including BOXED WARNING on the following pages.
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infection is safe and well tolerated and associated with durable virologic response with no detectable resistance: 8 year results from 
two phase 3 trials [AASLD abstract 229]. Hepatology. 2014;60(4)(suppl):313A-314A. 
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300 mg dosing 
interval
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24 hours
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48 hours

Every 72  
to 

96 hours

Every 7 days or after a 
total of approximately  
12 hours of dialysisb

Creatinine clearance (mL/min)a

Hemodialysis patients
≥50 30-49 10-29
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Brief Summary (Cont’d) 
osteomalacia secondary to proximal renal tubulopathy should be considered in 
patients at risk of renal dysfunction who present with persistent or worsening 
bone or muscle symptoms while receiving products containing tenofovir DF (See 
Warnings and Precautions).
ADVERSE REACTIONS: Clinical Trials in Adult Subjects with Chronic 
Hepatitis B and Compensated Liver Disease: Treatment-Emergent Adverse 
Reactions: In controlled clinical trials in subjects with chronic hepatitis B (0102 
and 0103), more subjects treated with VIREAD during the 48-week double-blind 
period experienced nausea: 9% with VIREAD versus 2% with adefovir dipivoxil. 
Other treatment-emergent adverse reactions reported in >5% of subjects treated 
with VIREAD included: abdominal pain, diarrhea, headache, dizziness, fatigue, 
nasopharyngitis, back pain, and skin rash. No significant change in the tolerability 
profile was observed with continued treatment with VIREAD for up to 384 weeks.
Laboratory Abnormalities: in Studies 0102 and 0103 (0–48 Weeks) laboratory 
abnormalities (Grades 3–4) reported in ≥1% of subjects treated with Viread 
(n=426) and adefovir dipivoxil (n=215), respectively, were: any ≥Grade 3 
laboratory abnormality (19%, 13%); creatine kinase (M: >990 U/L; F: >845 U/L) 
(2%, 3%); serum amylase (>175 U/L) (4%, 1%); glycosuria (≥3+) (3%, <1%); 
AST (M: >180 U/L; F: >170 U/L) (4%, 4%); and ALT (M: >215 U/L; F: >170 U/L) 
(10%, 6%). Laboratory abnormalities (Grades 3–4) were similar in subjects 
continuing VIREAD treatment for up to 384 weeks in these trials. 
The overall incidence of on-treatment ALT flares (defined as serum ALT >2 × 
baseline and >10 × ULN, with or without associated symptoms) was similar 
between VIREAD (2.6%) and adefovir dipivoxil (2%). ALT flares generally occurred 
within the first 4-8 weeks of treatment and were accompanied by decreases in 
HBV DNA levels. No subject had evidence of decompensation. ALT flares typically 
resolved within 4-8 weeks without changes in study medication. The adverse 
reactions observed in subjects with chronic hepatitis B and lamivudine resistance 
who received treatment with VIREAD were consistent with those observed in 
other hepatitis B clinical trials in adults. Clinical Trial in Adult Subjects with Chronic 
Hepatitis B and Decompensated Liver Disease: In a small randomized, double-
blind, active-controlled trial (0108), subjects with CHB and decompensated liver 
disease received treatment with VIREAD or other antiviral drugs for up to 48 
weeks. Among the 45 subjects receiving VIREAD, the most frequently reported 
treatment-emergent adverse reactions of any severity were abdominal pain 
(22%), nausea (20%), insomnia (18%), pruritus (16%), vomiting (13%), dizziness 
(13%), and pyrexia (11%). Two of 45 (4%) subjects died through Week 48 of the 
trial due to progression of liver disease. Three of 45 (7%) subjects discontinued 
treatment due to an adverse event. Four of 45 (9%) subjects experienced a 
confirmed increase in serum creatinine of 0.5 mg/dL (1 subject also had a 
confirmed serum phosphorus <2 mg/dL through Week 48). Three of these 
subjects (each of whom had a Child-Pugh score ≥10 and MELD score ≥14 at 
entry) developed renal failure. Because both VIREAD and decompensated liver 
disease may have an impact on renal function, the contribution of VIREAD to renal 
impairment in this population is difficult to ascertain. One of 45 subjects 
experienced an on-treatment hepatic flare during the 48 week trial. 
Clinical Trials in Pediatric Subjects 12 Years of Age and Older with Chronic Hepatitis 
B: Assessment of adverse reactions is based on one randomized study (0115) in 
106 pediatric subjects (12 to less than 18 years of age) infected with chronic 
hepatitis B receiving treatment with VIREAD (N = 52) or placebo (N = 54) for 72 
weeks. The adverse reactions observed in pediatric subjects who received 
treatment with VIREAD were consistent with those observed in clinical trials of 
VIREAD in adults. In this study, both the VIREAD and placebo treatment arms 
experienced an overall increase in mean lumbar spine BMD over 72 weeks, as 
expected for an adolescent population. The BMD gains from baseline to Week 72 
in lumbar spine and total body BMD in VIREAD-treated subjects (+5% and +3%, 
respectively) were less than the BMD gains observed in placebo-treated subjects 
(+8% and +5%, respectively). Three subjects in the VIREAD group and two 
subjects in the placebo group had significant (greater than 4%) lumbar spine BMD 
loss at Week 72. At baseline, mean BMD Z-scores in subjects randomized to 
VIREAD were −0.43 for lumbar spine and −0.20 for total body, and mean BMD 
Z-scores in subjects randomized to placebo were −0.28 for lumbar spine and 
−0.26 for total body. In subjects receiving VIREAD for 72 weeks, the mean 
change in BMD Z-score was −0.05 for lumbar spine and −0.15 for total body 
compared to +0.07 and +0.06, respectively, in subjects receiving placebo. As 
observed in pediatric studies of HIV-infected patients, skeletal growth (height) 
appeared to be unaffected (See Warnings and Precautions).   
Postmarketing Experience: The following adverse reactions have been 
identified during postapproval use of VIREAD. Because postmarketing reactions 
are reported voluntarily from a population of uncertain size, it is not always 
possible to reliably estimate their frequency or establish a causal relationship to 
drug exposure: allergic reaction, including angioedema, lactic acidosis, 
hypokalemia, hypophosphatemia, dyspnea, pancreatitis, increased amylase, 
abdominal pain, hepatic steatosis, hepatitis, increased liver enzymes (most 
commonly AST, ALT gamma GT), rash, rhabdomyolysis, osteomalacia (manifested 
as bone pain and which may contribute to fractures), muscular weakness, 

myopathy, acute renal failure, renal failure, acute tubular necrosis, Fanconi 
syndrome, proximal renal tubulopathy, interstitial nephritis (including acute 
cases), nephrogenic diabetes insipidus, renal insufficiency, increased creatinine, 
proteinuria, polyuria, asthenia. The following adverse reactions listed above, may  
occur as a consequence of proximal renal tubulopathy: rhabdomyolysis, 
osteomalacia, hypokalemia, muscular weakness, myopathy, hypophosphatemia.  
DRUG INTERACTIONS: Didanosine: Coadministration of VIREAD and 
didanosine should be undertaken with caution and patients receiving this 
combination should be monitored closely for didanosine-associated adverse 
reactions. Didanosine should be discontinued in patients who develop didanosine-
associated adverse reactions. When administered with VIREAD, Cmax and AUC of 
didanosine increased significantly. The mechanism of this interaction is unknown. 
Higher didanosine concentrations could potentiate didanosine-associated 
adverse reactions, including pancreatitis and neuropathy. Suppression of CD4+ 
cell counts has been observed in patients receiving VIREAD with didanosine 400 
mg daily. In patients weighing >60 kg, the didanosine dose should be reduced to 
250 mg once daily when it is coadministered with VIREAD. In patients weighing 
<60 kg, the didanosine dose should be reduced to 200 mg once daily when it is 
coadministered with VIREAD. When coadministered, VIREAD and didanosine EC 
may be taken under fasted conditions or with a light meal (<400 kcal, 20% fat). 
For additional information on coadministration of VIREAD and didanosine, please 
refer to the full Prescribing Information for didanosine. HIV-1 Protease 
Inhibitors: VIREAD decreases the AUC and Cmin of atazanavir. Viread should not 
be coadministered with atazanavir without ritonavir. Lopinavir/ritonavir, atazanavir 
coadministered with ritonavir, and darunavir coadministered with ritonavir have 
been shown to increase tenofovir concentrations. Tenofovir disoproxil fumarate  
is a substrate of P-glycoprotein (Pgp) and breast cancer resistance protein 
(BCRP) transporters. When tenofovir disoproxil fumarate is coadministered with 
an inhibitor of these transporters, an increase in absorption may be observed. 
Patients receiving VIREAD concomitantly with lopinavir/ritonavir, ritonavir-boosted 
atazanavir, or ritonavir-boosted darunavir should be monitored for VIREAD-
associated adverse reactions. VIREAD should be discontinued in patients who 
develop VIREAD-associated adverse reactions. Drugs Affecting Renal 
Function: Since tenofovir is primarily eliminated by the kidneys, coadministration 
of VIREAD with drugs that reduce renal function or compete for active tubular 
secretion may increase serum concentrations of tenofovir and/or increase the 
concentrations of other renally eliminated drugs. Some examples include, but are 
not limited to cidofovir, acyclovir, valacyclovir, ganciclovir, valganciclovir, 
aminoglycosides (e.g., gentamicin), and high-dose or multiple NSAIDs (See 
Warnings and Precautions). In the treatment of chronic hepatitis B, VIREAD should 
not be administered in combination with adefovir dipivoxil. 
USE IN SPECIFIC POPULATIONS: Pregnancy: Pregnancy Category B: There 
are no adequate and well-controlled studies in pregnant women. Because animal 
reproduction studies are not always predictive of human response, VIREAD 
should be used during pregnancy only if clearly needed. Antiretroviral Pregnancy 
Registry: To monitor fetal outcomes of pregnant women exposed to VIREAD, an 
Antiretroviral Pregnancy Registry has been established. Healthcare providers are 
encouraged to register patients by calling 1-800-258-4263. Animal Data: 
Reproduction studies have been performed in rats and rabbits at doses up to 14 
and 19 times the human dose based on body surface area comparisons and 
revealed no evidence of impaired fertility or harm to the fetus due to tenofovir. 
Nursing Mothers: The Centers for Disease Control and Prevention 
recommend that HIV-1-infected mothers not breastfeed their infants to 
avoid risking postnatal transmission of HIV-1. Samples of breast milk 
obtained from five HIV-1 infected mothers in the first post-partum week show that 
tenofovir is secreted in human milk. The impact of this exposure in breastfed 
infants is unknown.  Because of both the potential for HIV-1 transmission and the 
potential for serious adverse reactions in nursing infants, mothers should be 
instructed not to breastfeed if they are receiving VIREAD. Geriatric Use: 
Clinical studies of VIREAD did not include sufficient numbers of subjects aged 65 
and over to determine whether they respond differently from younger subjects. In 
general, dose selection for the elderly patient should be cautious, keeping in mind 
the greater frequency of decreased hepatic, renal, or cardiac function, and of 
concomitant disease or other drug therapy. Patients with Impaired Renal 
Function: It is recommended that the dosing interval for VIREAD be modified in 
patients with estimated creatinine clearance <50 mL/min or in patients with 
ESRD who require dialysis (See Dosage and Administration). 
For detailed information, please see full Prescribing Information. To 
learn more call 1-800-GILEAD-5 (1-800-445-3235) or visit www.
VIREAD.com. 

VIREAD® (tenofovir disoproxil fumarate) tablets
Brief summary of full Prescribing Information. Please see full 
Prescribing Information including Boxed WARNING. Rx only

WARNING: LACTIC ACIDOSIS/SEVERE HEPATOMEGALY 
WITH STEATOSIS and POST TREATMENT EXACERBATION 
OF HEPATITIS
•  Lactic acidosis and severe hepatomegaly with steatosis, 

including fatal cases, have been reported with the use of 
nucleoside analogs, including VIREAD, in combination with 
other antiretrovirals (See Warnings and Precautions)

•  Severe acute exacerbations of hepatitis have been reported in 
HBV-infected patients who have discontinued anti-hepatitis 
therapy, including VIREAD. Hepatic function should be monitored 
closely with both clinical and laboratory follow-up for at least 
several months in patients who discontinue anti-hepatitis B 
therapy, including VIREAD. If appropriate, resumption of anti-
hepatitis B therapy may be warranted (See Warnings and 
Precautions)

INDICATIONS AND USAGE: VIREAD is indicated for the treatment of chronic 
hepatitis B in adults and pediatric patients 12 years of age and older. 
The following points should be considered when initiating therapy with VIREAD for 
the treatment of HBV infection:
•  The indication in adults is based on safety and efficacy data from treatment of 

subjects who were nucleoside-treatment-naïve and subjects who were treatment-
experienced with documented resistance to lamivudine. Subjects were adults with 
HBeAg-positive and HBeAg-negative chronic hepatitis B with compensated liver 
disease (See Adverse Reactions) 

•  VIREAD was evaluated in a limited number of subjects with chronic hepatitis B 
and decompensated liver disease (See Adverse Reactions) 

•  The numbers of subjects in clinical trials who had adefovir resistance-associated 
substitutions at baseline were too small to reach conclusions of efficacy

DOSAGE AND ADMINISTRATION: For the treatment of chronic hepatitis B the 
recommended dose, in adults and pediatric patients ≥12 years of age (≥35 kg), is  
one 300 mg tablet, once daily, taken orally, without regard to food. In the 
treatment of chronic hepatitis B, the optimal duration of treatment is unknown. 
Safety and efficacy in pediatric patients <12 years of age with chronic hepatitis B 
weighing <35 kg have not been established. Dose Adjustment for Renal 
Impairment in Adults: Significantly increased drug exposures occurred when 
VIREAD was administered to subjects with moderate to severe renal impairment. 
Therefore, the dosing interval of VIREAD tablets 300 mg should be adjusted in 
patients with baseline creatinine clearance <50 mL/min using the recommendations 
in Table 1. These dosing interval recommendations are based on modeling of 
single-dose pharmacokinetic data in non-HIV and non-HBV infected subjects with 
varying degrees of renal impairment, including end-stage renal disease (ESRD) 
requiring hemodialysis. The safety and effectiveness of these dosing interval 
adjustment recommendations have not been clinically evaluated in patients with 
moderate or severe renal impairment, therefore clinical response to treatment  
and renal function should be closely monitored in these patients (See Warnings 
and Precautions). No dose adjustment of VIREAD tablets 300 mg is necessary for 
patients with mild renal impairment (creatinine clearance 50–80 mL/min). 
Routine monitoring of calculated creatinine clearance, serum phosphorus, urine 
glucose and urine protein should be performed in patients with mild renal 
impairment (See Warnings and Precautions).
Dosage Adjustment for Adult Patients with Altered Creatinine Clearance

a. Calculated using ideal (lean) body weight. 
b.  Generally once weekly assuming three hemodialysis sessions a week of 

approximately 4 hours duration. VIREAD should be administered following 
completion of dialysis.

The pharmacokinetics of tenofovir have not been evaluated in non-hemodialysis 
patients with creatinine clearance <10 mL/min; therefore, no dosing 
recommendation is available for these patients. No data are available to make 
dose recommendations in pediatric patients with renal impairment.
CONTRAINDICATIONS: None.
WARNINGS AND PRECAUTIONS: Lactic Acidosis/Severe Hepatomegaly 
with Steatosis: Lactic acidosis and severe hepatomegaly with steatosis, 
including fatal cases, have been reported with the use of nucleoside analogs, 

including VIREAD, in combination with other antiretrovirals. A majority of these 
cases have been in women. Obesity and prolonged nucleoside exposure may be 
risk factors. Particular caution should be exercised when administering nucleoside 
analogs to any patient with known risk factors for liver disease; however, cases 
have also been reported in patients with no known risk factors. Treatment with 
VIREAD should be suspended in any patient who develops clinical or laboratory 
findings suggestive of lactic acidosis or pronounced hepatotoxicity (which may 
include hepatomegaly and steatosis even in the absence of marked transaminase 
elevations). Exacerbation of Hepatitis after Discontinuation of Treatment: 
Discontinuation of anti-HBV therapy, including VIREAD, may be associated with 
severe acute exacerbations of hepatitis. Patients infected with HBV who 
discontinue VIREAD should be closely monitored with both clinical and laboratory 
follow-up for at least several months after stopping treatment. If appropriate, 
resumption of anti-hepatitis B therapy may be warranted. New Onset or 
Worsening Renal Impairment: Tenofovir is principally eliminated by the kidney. 
Renal impairment, including cases of acute renal failure and Fanconi syndrome 
(renal tubular injury with severe hypophosphatemia), has been reported with the 
use of VIREAD (See Adverse Reactions). It is recommended that estimated 
creatinine clearance be assessed in all patients prior to initiating therapy and as 
clinically appropriate during therapy with VIREAD. In patients at risk of renal 
dysfunction, including patients who have previously experienced renal events 
while receiving adefovir dipivoxil, it is recommended that estimated creatinine 
clearance, serum phosphorus, urine glucose, and urine protein be assessed prior 
to initiation of VIREAD, and periodically during VIREAD therapy. Dosing interval 
adjustment of VIREAD and close monitoring of renal function are recommended 
in all patients with creatinine clearance <50 mL/min (See Dosage and 
Administration). No safety or efficacy data are available in patients with renal 
impairment who received VIREAD using these dosing guidelines, so the potential 
benefit of VIREAD therapy should be assessed against the potential risk of renal 
toxicity. VIREAD should be avoided with concurrent or recent use of a nephrotoxic 
agent (e.g., high-dose or multiple non-steroidal anti-inflammatory drugs 
(NSAIDs)) (See Drug Interactions). Cases of acute renal failure after initiation of 
high dose or multiple NSAIDs have been reported in HIV-infected patients with 
risk factors for renal dysfunction who appeared stable on tenofovir DF. Some 
patients required hospitalization and renal replacement therapy. Alternatives to 
NSAIDs should be considered, if needed, in patients at risk for renal dysfunction. 
Persistent or worsening bone pain, pain in extremities, fractures and/or muscular 
pain or weakness may be manifestations of proximal renal tubulopathy and should 
prompt an evaluation of renal function in at-risk patients. Coadministration 
with Other Products: VIREAD should not be used in combination with the fixed-
dose combination products ATRIPLA®, COMPLERA®, STRIBILD® or TRUVADA® 
since tenofovir disoproxil fumarate is a component of these products. VIREAD 
should not be administered in combination with adefovir dipivoxil (See Drug 
Interactions). Patients Coinfected with HIV-1 and HBV: Due to the risk of 
development of HIV-1 resistance, VIREAD should only be used in HIV-1 and HBV 
coinfected patients as part of an appropriate antiretroviral combination regimen. 
HIV-1 antibody testing should be offered to all HBV-infected patients before 
initiating therapy with VIREAD. It is also recommended that all patients with HIV-1 
be tested for the presence of chronic hepatitis B before initiating treatment with 
VIREAD.
Bone Effects
Bone Mineral Density: In clinical trials in HIV-1 infected adults, VIREAD was 
associated with slightly greater decreases in bone mineral density (BMD) and 
increases in biochemical markers of bone metabolism, suggesting increased 
bone turnover relative to comparators. Serum parathyroid hormone levels and 
1,25 Vitamin D levels were also higher in subjects receiving VIREAD (See Adverse 
Reactions). 
Clinical trials evaluating VIREAD in pediatric and adolescent subjects were 
conducted. Under normal circumstances, BMD increases rapidly in pediatric 
patients. In HIV-1 infected subjects aged 2 years to less than 18 years, bone 
effects were similar to those observed in adult subjects and suggest increased 
bone turnover. Total body BMD gain was less in the VIREAD-treated HIV-1 
infected pediatric subjects as compared to the control groups. Similar trends were 
observed in chronic hepatitis B infected adolescent subjects aged 12 years to less 
than 18 years. In all pediatric trials, skeletal growth (height) appeared to be 
unaffected (See Adverse Reactions). 
The effects of VIREAD-associated changes in BMD and biochemical markers on 
long-term bone health and future fracture risk are unknown. Assessment of BMD 
should be considered for adults and pediatric patients who have a history of 
pathologic bone fracture or other risk factors for osteoporosis or bone loss. 
Although the effect of supplementation with calcium and vitamin D was not 
studied, such supplementation may be beneficial for all patients. If bone 
abnormalities are suspected then appropriate consultation should be obtained. 
Mineralization Defects: Cases of osteomalacia associated with proximal renal 
tubulopathy, manifested as bone pain or pain in extremities and which may 
contribute to fractures, have been reported in association with the use of VIREAD 
(See Adverse Reactions). Arthralgias and muscle pain or weakness have also been 
reported in cases of proximal renal tubulopathy. Hypophosphatemia and 

Recommended 
300 mg dosing 
interval

Every 24 
hours

Every 48 
hours

Every 72 to 
96 hours

Every 7 days or after a total  
of approximately 12 hours  

of dialysisb

Creatinine clearance (mL/min)a

Hemodialysis patients
≥50 30-49 10-29

COMPLERA, EMTRIVA, GSI, HEPSERA, STRIBILD, TRUVADA, and VIREAD 
are trademarks or registered trademarks of Gilead Sciences, Inc., or its related 
companies. ATRIPLA is a registered trademark of Bristol-Myers Squibb & Gilead 
Sciences, LLC. All other trademarks referenced herein are the property of their 
respective owners.
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Brief Summary (Cont’d) 
osteomalacia secondary to proximal renal tubulopathy should be considered in 
patients at risk of renal dysfunction who present with persistent or worsening 
bone or muscle symptoms while receiving products containing tenofovir DF (See 
Warnings and Precautions).
ADVERSE REACTIONS: Clinical Trials in Adult Subjects with Chronic 
Hepatitis B and Compensated Liver Disease: Treatment-Emergent Adverse 
Reactions: In controlled clinical trials in subjects with chronic hepatitis B (0102 
and 0103), more subjects treated with VIREAD during the 48-week double-blind 
period experienced nausea: 9% with VIREAD versus 2% with adefovir dipivoxil. 
Other treatment-emergent adverse reactions reported in >5% of subjects treated 
with VIREAD included: abdominal pain, diarrhea, headache, dizziness, fatigue, 
nasopharyngitis, back pain, and skin rash. No significant change in the tolerability 
profile was observed with continued treatment with VIREAD for up to 384 weeks.
Laboratory Abnormalities: in Studies 0102 and 0103 (0–48 Weeks) laboratory 
abnormalities (Grades 3–4) reported in ≥1% of subjects treated with Viread 
(n=426) and adefovir dipivoxil (n=215), respectively, were: any ≥Grade 3 
laboratory abnormality (19%, 13%); creatine kinase (M: >990 U/L; F: >845 U/L) 
(2%, 3%); serum amylase (>175 U/L) (4%, 1%); glycosuria (≥3+) (3%, <1%); 
AST (M: >180 U/L; F: >170 U/L) (4%, 4%); and ALT (M: >215 U/L; F: >170 U/L) 
(10%, 6%). Laboratory abnormalities (Grades 3–4) were similar in subjects 
continuing VIREAD treatment for up to 384 weeks in these trials. 
The overall incidence of on-treatment ALT flares (defined as serum ALT >2 × 
baseline and >10 × ULN, with or without associated symptoms) was similar 
between VIREAD (2.6%) and adefovir dipivoxil (2%). ALT flares generally occurred 
within the first 4-8 weeks of treatment and were accompanied by decreases in 
HBV DNA levels. No subject had evidence of decompensation. ALT flares typically 
resolved within 4-8 weeks without changes in study medication. The adverse 
reactions observed in subjects with chronic hepatitis B and lamivudine resistance 
who received treatment with VIREAD were consistent with those observed in 
other hepatitis B clinical trials in adults. Clinical Trial in Adult Subjects with Chronic 
Hepatitis B and Decompensated Liver Disease: In a small randomized, double-
blind, active-controlled trial (0108), subjects with CHB and decompensated liver 
disease received treatment with VIREAD or other antiviral drugs for up to 48 
weeks. Among the 45 subjects receiving VIREAD, the most frequently reported 
treatment-emergent adverse reactions of any severity were abdominal pain 
(22%), nausea (20%), insomnia (18%), pruritus (16%), vomiting (13%), dizziness 
(13%), and pyrexia (11%). Two of 45 (4%) subjects died through Week 48 of the 
trial due to progression of liver disease. Three of 45 (7%) subjects discontinued 
treatment due to an adverse event. Four of 45 (9%) subjects experienced a 
confirmed increase in serum creatinine of 0.5 mg/dL (1 subject also had a 
confirmed serum phosphorus <2 mg/dL through Week 48). Three of these 
subjects (each of whom had a Child-Pugh score ≥10 and MELD score ≥14 at 
entry) developed renal failure. Because both VIREAD and decompensated liver 
disease may have an impact on renal function, the contribution of VIREAD to renal 
impairment in this population is difficult to ascertain. One of 45 subjects 
experienced an on-treatment hepatic flare during the 48 week trial. 
Clinical Trials in Pediatric Subjects 12 Years of Age and Older with Chronic Hepatitis 
B: Assessment of adverse reactions is based on one randomized study (0115) in 
106 pediatric subjects (12 to less than 18 years of age) infected with chronic 
hepatitis B receiving treatment with VIREAD (N = 52) or placebo (N = 54) for 72 
weeks. The adverse reactions observed in pediatric subjects who received 
treatment with VIREAD were consistent with those observed in clinical trials of 
VIREAD in adults. In this study, both the VIREAD and placebo treatment arms 
experienced an overall increase in mean lumbar spine BMD over 72 weeks, as 
expected for an adolescent population. The BMD gains from baseline to Week 72 
in lumbar spine and total body BMD in VIREAD-treated subjects (+5% and +3%, 
respectively) were less than the BMD gains observed in placebo-treated subjects 
(+8% and +5%, respectively). Three subjects in the VIREAD group and two 
subjects in the placebo group had significant (greater than 4%) lumbar spine BMD 
loss at Week 72. At baseline, mean BMD Z-scores in subjects randomized to 
VIREAD were −0.43 for lumbar spine and −0.20 for total body, and mean BMD 
Z-scores in subjects randomized to placebo were −0.28 for lumbar spine and 
−0.26 for total body. In subjects receiving VIREAD for 72 weeks, the mean 
change in BMD Z-score was −0.05 for lumbar spine and −0.15 for total body 
compared to +0.07 and +0.06, respectively, in subjects receiving placebo. As 
observed in pediatric studies of HIV-infected patients, skeletal growth (height) 
appeared to be unaffected (See Warnings and Precautions).   
Postmarketing Experience: The following adverse reactions have been 
identified during postapproval use of VIREAD. Because postmarketing reactions 
are reported voluntarily from a population of uncertain size, it is not always 
possible to reliably estimate their frequency or establish a causal relationship to 
drug exposure: allergic reaction, including angioedema, lactic acidosis, 
hypokalemia, hypophosphatemia, dyspnea, pancreatitis, increased amylase, 
abdominal pain, hepatic steatosis, hepatitis, increased liver enzymes (most 
commonly AST, ALT gamma GT), rash, rhabdomyolysis, osteomalacia (manifested 
as bone pain and which may contribute to fractures), muscular weakness, 

myopathy, acute renal failure, renal failure, acute tubular necrosis, Fanconi 
syndrome, proximal renal tubulopathy, interstitial nephritis (including acute 
cases), nephrogenic diabetes insipidus, renal insufficiency, increased creatinine, 
proteinuria, polyuria, asthenia. The following adverse reactions listed above, may  
occur as a consequence of proximal renal tubulopathy: rhabdomyolysis, 
osteomalacia, hypokalemia, muscular weakness, myopathy, hypophosphatemia.  
DRUG INTERACTIONS: Didanosine: Coadministration of VIREAD and 
didanosine should be undertaken with caution and patients receiving this 
combination should be monitored closely for didanosine-associated adverse 
reactions. Didanosine should be discontinued in patients who develop didanosine-
associated adverse reactions. When administered with VIREAD, Cmax and AUC of 
didanosine increased significantly. The mechanism of this interaction is unknown. 
Higher didanosine concentrations could potentiate didanosine-associated 
adverse reactions, including pancreatitis and neuropathy. Suppression of CD4+ 
cell counts has been observed in patients receiving VIREAD with didanosine 400 
mg daily. In patients weighing >60 kg, the didanosine dose should be reduced to 
250 mg once daily when it is coadministered with VIREAD. In patients weighing 
<60 kg, the didanosine dose should be reduced to 200 mg once daily when it is 
coadministered with VIREAD. When coadministered, VIREAD and didanosine EC 
may be taken under fasted conditions or with a light meal (<400 kcal, 20% fat). 
For additional information on coadministration of VIREAD and didanosine, please 
refer to the full Prescribing Information for didanosine. HIV-1 Protease 
Inhibitors: VIREAD decreases the AUC and Cmin of atazanavir. Viread should not 
be coadministered with atazanavir without ritonavir. Lopinavir/ritonavir, atazanavir 
coadministered with ritonavir, and darunavir coadministered with ritonavir have 
been shown to increase tenofovir concentrations. Tenofovir disoproxil fumarate  
is a substrate of P-glycoprotein (Pgp) and breast cancer resistance protein 
(BCRP) transporters. When tenofovir disoproxil fumarate is coadministered with 
an inhibitor of these transporters, an increase in absorption may be observed. 
Patients receiving VIREAD concomitantly with lopinavir/ritonavir, ritonavir-boosted 
atazanavir, or ritonavir-boosted darunavir should be monitored for VIREAD-
associated adverse reactions. VIREAD should be discontinued in patients who 
develop VIREAD-associated adverse reactions. Drugs Affecting Renal 
Function: Since tenofovir is primarily eliminated by the kidneys, coadministration 
of VIREAD with drugs that reduce renal function or compete for active tubular 
secretion may increase serum concentrations of tenofovir and/or increase the 
concentrations of other renally eliminated drugs. Some examples include, but are 
not limited to cidofovir, acyclovir, valacyclovir, ganciclovir, valganciclovir, 
aminoglycosides (e.g., gentamicin), and high-dose or multiple NSAIDs (See 
Warnings and Precautions). In the treatment of chronic hepatitis B, VIREAD should 
not be administered in combination with adefovir dipivoxil. 
USE IN SPECIFIC POPULATIONS: Pregnancy: Pregnancy Category B: There 
are no adequate and well-controlled studies in pregnant women. Because animal 
reproduction studies are not always predictive of human response, VIREAD 
should be used during pregnancy only if clearly needed. Antiretroviral Pregnancy 
Registry: To monitor fetal outcomes of pregnant women exposed to VIREAD, an 
Antiretroviral Pregnancy Registry has been established. Healthcare providers are 
encouraged to register patients by calling 1-800-258-4263. Animal Data: 
Reproduction studies have been performed in rats and rabbits at doses up to 14 
and 19 times the human dose based on body surface area comparisons and 
revealed no evidence of impaired fertility or harm to the fetus due to tenofovir. 
Nursing Mothers: The Centers for Disease Control and Prevention 
recommend that HIV-1-infected mothers not breastfeed their infants to 
avoid risking postnatal transmission of HIV-1. Samples of breast milk 
obtained from five HIV-1 infected mothers in the first post-partum week show that 
tenofovir is secreted in human milk. The impact of this exposure in breastfed 
infants is unknown.  Because of both the potential for HIV-1 transmission and the 
potential for serious adverse reactions in nursing infants, mothers should be 
instructed not to breastfeed if they are receiving VIREAD. Geriatric Use: 
Clinical studies of VIREAD did not include sufficient numbers of subjects aged 65 
and over to determine whether they respond differently from younger subjects. In 
general, dose selection for the elderly patient should be cautious, keeping in mind 
the greater frequency of decreased hepatic, renal, or cardiac function, and of 
concomitant disease or other drug therapy. Patients with Impaired Renal 
Function: It is recommended that the dosing interval for VIREAD be modified in 
patients with estimated creatinine clearance <50 mL/min or in patients with 
ESRD who require dialysis (See Dosage and Administration). 
For detailed information, please see full Prescribing Information. To 
learn more call 1-800-GILEAD-5 (1-800-445-3235) or visit www.
VIREAD.com. 

COMPLERA, EMTRIVA, GSI, HEPSERA, STRIBILD, TRUVADA, and VIREAD 
are trademarks or registered trademarks of Gilead Sciences, Inc., or its related 
companies. ATRIPLA is a registered trademark of Bristol-Myers Squibb & Gilead 
Sciences, LLC. All other trademarks referenced herein are the property of their 
respective owners.
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Melanoma Trials Using Antibiotic or 
Microbiome Therapy Pretreatment Could 
Be Better Than Direct Combination With 
Immunotherapy

BIOPHARMA REPORT IV

Early-phase melanoma trials testing microbiome 
approaches that leverage a broad-spectrum antibiotic 
or microbiome monotherapy before coupling with 
a checkpoint inhibitor have some advantages over 
a straight combination approach, experts said. 
Nevertheless, it is not fully clear which approach will 
have the edge, with patient diversity likely the ultimate 
obstacle in demonstrating clinical value, they added.

Several companies have ongoing trials in melanoma 
with microbiome-focused therapeutics designed to 
HQKDQFH� FKHFNSRLQW� LQKLELWRU� HI¿FDF\�� :KLOH� JLYLQJ�
the microbiome therapy and immunotherapy at the 
VDPH�WLPH�ZRXOG�PDNH�HI¿FDF\�HYDOXDWLRQ�FOHDQHU��WKH�
approach to either use an antibiotic or the microbiome 
WUHDWPHQW�¿UVW�DUH�GHVLJQHG�WR�ERRVW�SUROLIHUDWLRQ�RI�WKH�
LQWURGXFHG�EDFWHULD��ZKLFK�PD\�EH�QHHGHG�IRU�HI¿FDF\��
experts explained.

While preclinical data provide theoretical rationale for 
PDQLSXODWLQJ�JXW�ÀRUD�WR�V\VWHPLFDOO\�KHOS�WKH�LPPXQH�
V\VWHP�UHFRJQLVH�WXPRXUV��JXW�ÀRUD�GLIIHUHQFHV�PDNH�
it challenging to prove that in a clinical trial setting, 
experts said. It can be different among patients owing 
to regional variations and even within each person’s 
gut, they noted.

Some of the microbiome therapeutics being tested 
introduce one bacteria type versus a combination of 
EDFWHULDO�VWUDLQV��:KLOH�WKH�¿UVW�DSSURDFK�PD\�PDNH�LW�
HDVLHU�WR�SLQSRLQW�ZKDW�FDXVHG�DQ\�HI¿FDF\�VLJQDOV��WKH�
combination and ratios of multiple bacterial types may 
EH�PRUH�FULWLFDO�IRU�HI¿FDF\��H[SHUWV�DGGHG��

7KH� 3KDVH� ,,� �1&7���������� GDWD� RQ� (YHOR�
%LRVFLHQFHV¶� �1$6'$4�(9/2�� ('3����� DUH�
H[SHFWHG� LQ� �+���� ZKLOH� 3KDVH� ,E� �1&7����������
results for 6HUHV� 7KHUDSHXWLFV� �1$6'$4�0&5%��
6(5����� DUH� DQWLFLSDWHG� LQ� �+��� DQG� &DPEULGJH��
Massachusetts-based 9HGDQWD�%LRVFLHQFHV¶�3KDVH�,�,,�
�1&7����������LQ��������'�3KDUPD¶V (LON:DDDD) 
3KDVH� ,�,,� WULDO� �1&7���������� LV� RQJRLQJ� DQG�
timelines have yet to be disclosed.

6HUHV¶�6(5����� LV� WKH�RQO\� WKHUDSHXWLF�XQGHU�FOLQLFDO�
investigation in melanoma only, while the other trials 
are solid tumour basket studies. It is unclear if melanoma 
is most susceptible to a microbiome approach, owing to 
other indications sharing the same neoantigen features 
that make melanoma ideal for checkpoint inhibition, an 
expert noted.

7LPH� WR� DOORZ� IRU� EDFWHULD� SUROLIHUDWLRQ� FRXOG� EH�
FUXFLDO�

There is no precedence regarding how microbiome 
approaches should be administered to improve 
FKHFNSRLQW� LQKLELWRU� HI¿FDF\�� H[SHUWV� VDLG�� 2QH�
VWUDWHJ\²HPSOR\HG� E\� 6HUHV� DQG�9HGDQWD²LQYROYHV�
using an antibiotic prior to treatment with the 
experimental microbiome therapy combined with an 
approved checkpoint inhibitor.

Administering vancomycin before the microbiome 
therapeutic may be necessary, as the antibiotic acts 
as a reset button in the gut, said Dr Diwakar Davar, 
medical oncologist, University of Pittsburgh Medical 
Center, Pennsylvania. The investigator-led Phase Ib 
WULDO� VWXG\LQJ� 6HUHV¶� 6(5����� LQFOXGHV� D� IRXU�GD\�
YDQFRP\FLQ�SUHWUHDWPHQW�EHIRUH�6(5�����DQG�%ULVWRO�
0\HUV� 6TXLEE¶V� �1<6(�%0<�� DQWL�3'�� 2SGLYR�
�QLYROXPDE���9HGDQWD¶V�EDVNHW�3KDVH�,�,,�WULDO�KDV�D�¿YH�
GD\�YDQFRP\FLQ�SUHWUHDWPHQW�EHIRUH�9(����2SGLYR�
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Antibiotic use could make way for the introduced 
bacterial strains in the microbiome therapeutic 
to proliferate, added Meenhard Herlyn, director, 
The Wistar Institute Melanoma Research Center, 
Philadelphia, Pennsylvania. Without the antibiotic 
pretreatment, it could be hard to repopulate the gut, 
noted Steven Fiering, PhD, professor of microbiology 
and immunology, Geisel School of Medicine at 
Dartmouth, Lebanon, New Hampshire.  

The strategy in the investigator-led Phase II trial of 
(YHOR¶V� ('3����� WR� VNLS� DQWLELRWLF� SUHWUHDWPHQW�
EXW� DGPLQLVWHU� ('3����� IRU� WZR� ZHHNV� EHIRUH�
combining it with 0HUFN¶V (NYSE:MRK) anti-
3'�� .H\WUXGD� �SHPEUROL]XPDE�� PD\� DOVR� ZRUN��
noted Claudia Gravekamp, PhD, associate professor, 
Department of Microbiology and Immunology, 
Albert Einstein College of Medicine, New York. This 
would allow time for bacterial engraftment such that 
the immune system is triggered systemically before 
immunotherapy is administered, she said.

�'� 3KDUPD¶V� EDVNHW� 3KDVH� ,�,,� WULDO� DGPLQLVWHUV�
05[�����RQ�WKH�VDPH�GD\�DV�.H\WUXGD��7KLV�DSSURDFK�
ZRXOG�PDNH�LW�HDVLHU�WR�OLQN�DQ\�REVHUYHG�HI¿FDF\�WR�
the two therapies, Gravekamp noted. If the microbiome 
therapy is administered earlier, there is the risk the 
introduced bacteria would be overpowered by existing 
gut microbiome, she explained. But administering 
the microbiome therapy beforehand could allow for 
stool sample checks to see if the introduced bacteria 
are successfully proliferating before administering the 
checkpoint inhibitor, Fiering noted.

A 4D Pharma spokesperson said while stool samples 
DUH� FROOHFWHG� GXULQJ� WKH� WULDO�� 05[����� LV� QRW�
intended to recolonise the gut microbiome but to 
directly stimulate the innate immune system and so 
pretreatment may not be critical. He also pointed to 
LQLWLDO� VL[�SDWLHQW� GDWD� IURP� WKH� ���SDWLHQW� SDUW� $�
cohort, which showed two had partial response with 
evidence of tumour shrinkage and a third had stable 
disease. The three other companies did not respond to 
FRPPHQW�UHTXHVW�

4D’s trial also includes renal cell carcinoma, bladder and 
non-small cell lung cancer (NSCLC). In the part A 
cohort, two other patients reportedly withdrew due to 
progressive disease and the sixth withdrew due to a 
disease-related adverse event.

7KH� �'� VWXG\� LV� UHFUXLWLQJ� DQWL�3'�� IDLOXUH� SDWLHQWV��
DQG�'DYDU�VDLG�LQ�VXFK�PHODQRPD�SDWLHQWV��HYHQ�D���±
���� RYHUDOO� UHVSRQVH� UDWH� �255�� LV� VLJQL¿FDQW�� <HW��
255� ZRXOG� RQO\� FRQ¿UP� PHFKDQLVP� UDWKHU� WKDQ� OD\�
D� IRXQGDWLRQ� IRU� HI¿FDF\� SUR¿OHV�� KH� H[SODLQHG��$QWL�
3'��UHIUDFWRU\�SDWLHQWV�DUH�DOVR�UHFUXLWHG�LQ�WKH�3KDVH�,,�
FRKRUW���VWXG\LQJ�(YHOR¶V�WKHUDS\��7KH�9HGDQWD�9(����
study limits accrual to patients who have received no 
more than three lines of prior systemic therapy.

2Q� WKH� RWKHU� KDQG�� WKH� 3KDVH� ,,� FRKRUW� �� VWXG\LQJ�
('3����� LV� UHFUXLWLQJ� DQWL�3'��QDwYH� SDWLHQWV�� DV� LV�
the Phase Ib Seres trial. All four studies have safety and 
tolerability primary endpoints and ORR as a secondary 
HQGSRLQW��H[FHSW�IRU�WKH�3KDVH�,,�('3�����WULDO��ZKLFK�
has it as a coprimary endpoint.

*XW�ÀRUD�DSSURDFK�KDV�PDQ\�EOLQG�VSRWV

Nevertheless, it is still unclear which microbiome 
DSSURDFK�LV�EHWWHU²ERRVWLQJ�D�VSHFL¿F�EDFWHULDO�VWUDLQ¶V�
IUHTXHQF\�YHUVXV�LQWURGXFLQJ�D�EURDG�YDULHW\�RI�EDFWHULD��
'DYDU� VDLG��05[����¶V�Enterococcus gallinarum was 
VHOHFWHG�IRU�LWV�LQ�YLWUR�LPPXQRVWLPXODWRU\�SUR¿OH��ZLWK�
WKH�EDFWHULD¶V�ÀDJHOOLQ�VKRZQ� WR�EH�D�SRWHQW�DJRQLVW�RI�
toll-like receptor 5 (TLR5), the 4D spokesperson said. 
(YHOR¶V�('3�����LV�GHULYHG�IURP�D�VLQJOH�FORQH�RI�WKH�
%L¿GREDFWHULXP�EDFWHULD��,Q�FRQWUDVW��9HGDQWD¶V�9(����
HPSOR\V� ��� EDFWHULDO� VWUDLQV�� DQG� 6HUHV¶� 6(5�����
features a variety of gut bacteria derived from melanoma 
immunotherapy responders.

7KH� XSVLGH� RI� LQWURGXFLQJ� D� VSHFL¿F� EDFWHULDO� VWUDLQ�
is that it sidesteps the risk of unknown bacteria to 
proliferate, Davar said, adding that the cause of any 
SRWHQWLDO�HI¿FDF\�VLJQDO�ZRXOG�EH�FOHDU��+RZHYHU��ZKLFK�
VSHFL¿F�EDFWHULDO�VWUDLQ�VKRXOG�EH�LQWURGXFHG�LV�VWLOO�XS�
for debate, Fiering noted.

Administering vancomycin before 
the microbiome therapeutic may be 
necessary, as the antibiotic acts as a 
reset button in the gut



While preclinical data show immunotherapy 
UHVSRQGHUV�KDUERXU�VSHFL¿F�EDFWHULD��RYHUDOO�JXW�ÀRUD�
composition may be more critical than individual 
strains, Gravekamp said. Preclinical data show a 
variety of bacteria could cause a cytokine boost, 
making the immune system better at recognising the 
tumour, she added. Faecal microbiota transplantation 
from cancer patients into mice models show this 
procedure ameliorated antitumour effect of anti-
3'�� EORFNDGH� �5RXW\�� %�� HW�� DO�� 6FLHQFH�� ����� -DQ�
�������������������

But it is challenging to identify the ideal bacterial 
ratio or gut bacterial composition that each patient 
VKRXOG�KDYH�IRU�HI¿FDF\�GXH�WR�WKH�LPPHQVH�YDULHW\�RI�
bacteria involved, noted Herlyn.

Yet, a wealth of preclinical data show gut bacteria ratio 
and composition can impact the immune system in a 
variety of ways, supporting these trials’ exploratory 
UDWLRQDOH��DGGHG�)LHULQJ��6(5�����SUHFOLQLFDO�UHVHDUFK�
GHPRQVWUDWHV�WKDW�UHVSRQVH�WR�DQWL�3'��LV�UHVWRUHG�LQ�
mice with the introduction of bacteria chosen based 
RQ�LQ�YLYR�DQG�PLFURELRPH�VLJQDWXUHV��DQ�$SULO������
media release states.

7KHUH� DUH� QR� VHYHUH� WR[LFLW\� FRQFHUQV�ZLWK�JXW�ÀRUD�
manipulation based on experience, Fiering added. 
No therapeutic-related serious adverse events were 
UHSRUWHG� LQ� WKH� ¿UVW� VL[� SDWLHQWV� LQ� WKH� 3KDVH� ,�,,�
05[�����WULDO��6WLOO��JXW�LQÀDPPDWLRQ��VWRPDFK�XSVHW�
RU� LQFUHDVHG� LQÀDPPDWRU\� F\WRNLQHV� LQ� WKH� EORRG�
should be monitored, Fiering added.

+RZHYHU��VLQFH�JXW�ÀRUD�LV�GLIIHUHQW�DPRQJ�SDWLHQWV��
each could react differently to the same approach, 
Gravekamp said. Patient diversity makes it hard to study 
these therapy options in a controlled environment like 
clinical trials, Herlyn added. The four aforementioned 
trials are all US-based. But Herlyn noted there 
FRXOG�EH�UHJLRQDO�86�JXW�ÀRUD�GLYHUVLW\��05[����¶V�
PHFKDQLVP�WDUJHWLQJ�7/5��PD\�PHDQ�WKDW�LWV�HI¿FDF\�
may be independent of background microbiota, the 4D 
spokesperson said.

Another point that needs to be understood further is 
the bacterial diversity in a patient’s gut, Fiering said. 
For example, bacteria can reside closer to the gut 
wall or in the lumen, and the former may be more 
therapeutically important, he explained.

It is unclear if melanoma would be more susceptible 
WR� WKH� PLFURELRPH�FKHFNSRLQW� LQKLELWRU� DSSURDFK�
compared with other solid tumours, Gravekamp said. 
While melanoma is an ideal target for checkpoint 
inhibition as such tumours express their own 
neoantigens, the same could be said for NSCLC and 
UHQDO� FHOO� FDUFLQRPD�� VKH� DGGHG�� 6HUHV¶� 6(5����� LV�
the only therapeutic under clinical investigation in 
melanoma only.

6HUHV�KDV� D�86'������P�PDUNHW� FDS��ZKLOH�(YHOR¶V�
DQG� �'�3KDUPD¶V� DUH�86'������P� DQG�*%3�����P�
�86'�����P���UHVSHFWLYHO\�

Reynald Castaneda, prior to moving to London, was a journalist for healthcare newspaper New Zealand 
Doctor, covering primary care health politics and medical research. He has a BSc in Biological Sciences 
from the University of Auckland and a postgraduate diploma in journalism from AUT University. Prior to 
venturing into journalism, Reynald worked as a laboratory technician for Massey University’s Institute of 
Molecular Biosciences.

Reynald Castaneda 
Reporter, London
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Conference
Alerts

American Society of Clinical Oncology 2020 Annual Meeting (ASCO 2020)
0D\����-XQH���������_�&KLFDJR��,OOLQRLV��86$
:HEVLWH��KWWSV���DP�DVFR�RUJ
Contact: customerservice@asco.org  
The ASCO 2020 Annual Meeting brings together more than 25,000 oncology professionals, patient 
advocates, industry representatives, and major media outlets worldwide. The meeting makes an 
H[FHOOHQW�YHQXH�IRU�H[SORULQJ�WKH�WKHPH�RI�WKH�PHHWLQJ�±�³8QLWH�DQG�&RQTXHU��$FFHOHUDWLQJ�3URJUHVV�
Together.”

North America

2020 BIO International Convention
-XQH������������_�6DQ�'LHJR��&DOLIRUQLD��86$
:HEVLWH��KWWSV���ZZZ�ELR�RUJ�HYHQWV�ELR�LQWHUQDWLRQDO�FRQYHQWLRQ�
Contact: info@bio.org  
+RVWHG�E\�WKH�%LRWHFKQRORJ\�,QQRYDWLRQ�2UJDQL]DWLRQ��%,2���7KH�%,2�,QWHUQDWLRQDO�&RQYHQWLRQ�ZLOO�
JDWKHU�PRUH�WKDQ�������ELRWHFKQRORJ\�FRPSDQLHV��DFDGHPLF�LQVWLWXWLRQV��VWDWH�ELRWHFKQRORJ\�FHQWHUV�
DQG�UHODWHG�RUJDQL]DWLRQV�DFURVV�WKH�8QLWHG�6WDWHV�DQG�LQ�PRUH�WKDQ����RWKHU�QDWLRQV��%,2�PHPEHUV�
are involved in the research and development of innovative healthcare, agricultural, industrial and 
environmental biotechnology products. 

�����$$&&�$QQXDO�6FLHQWL¿F�0HHWLQJ�	�&OLQLFDO�/DE�([SR
-XO\�������������_�&KLFDJR��,OOLQRLV��86$
:HEVLWH��KWWSV���PHHWLQJ�DDFF�RUJ�
Contact: custserv@aacc.org  
:LWK�PRUH� WKDQ� ���� FRPSDQLHV� H[KLELWLQJ�� WKH� �����$PHULFDQ�$VVRFLDWLRQ� IRU�&OLQLFDO�&KHPLVWU\�
$QQXDO�6FLHQWL¿F�0HHWLQJ�	�&OLQLFDO�/DE�([SR�LV�WKH�ZRUOG¶V�ODUJHVW�H[SRVLWLRQ�IRU�FOLQLFDO�ODERUDWRU\�
products and services. As the place to learn about the breakthrough innovations shaping the future of 
clinical testing and patient care, AACC’s Clinical Lab Expo gives attendees the opportunity to browse 
exhibitors in person for the solutions to the lab related needs.

Healthcare Summit 2020
-XQH�������������_�%DUFHORQD��6SDLQ
:HEVLWH��KWWSV���HXURSH�KHDOWKFRQIHUHQFHV�RUJ
Contact: healthcare@brainstormingmeetings.com
+HDOWKFDUH�6XPPLW��WKH���WK�:RUOG�&RQJUHVV�RQ�+HDOWKFDUH�DQG�7HFKQRORJLHV��DLPV�WR�EULQJ�WRJHWKHU�LQ�
all the areas of healthcare and technologies. The conference focuses on the theme “Promoting Human 
Healthy by the Method of Healthcare and Its Aspects” through the topics, engage participants in debate, 
and facilitate mutual understanding. The goal of the event is to provide a place for academicians and 
professionals with the interests related to healthcare, advanced healthcare and primary care to meet and 
interact with members inside and outside their own particular methods.

Europe

DIA Europe 2020
-XQH����-XO\���������_�%UXVVHOV��%HOJLXP��
:HEVLWH��KWWSV���ZZZ�GLDJOREDO�RUJ�)ODJVKLS�',$�(XURSH�����
&RQWDFW��KWWSV���ZZZ�GLDJOREDO�RUJ�HQ�FRQWDFW�XV�

DIA Europe 2020 is Europe’s largest and most forward-looking neutral healthcare conference. The DIA 
provides a global, neutral forum allowing stakeholders to exchange knowledge, information and insights. 
7KLV�DQQXDO�HYHQW�VSDQV�',$¶V�VWUDWHJLF�LQLWLDWLYHV�DFURVV�D�UDQJH�RI�7KRXJKW�/HDGHUVKLS�VWUHDPV�±�&OLQLFDO�
'HYHORSPHQW�	�2SHUDWLRQV��5HJXODWRU\�6FLHQFH�	�2SHUDWLRQV��9DOXH� DQG�$FURVV��0HGLFDO�$IIDLUV� DQG�
many more. 

2020 European Society of Cardiology (ESC) Congress
$XJXVW����6HSWHPEHU���������_�$PVWHUGDP��1HWKHUODQGV��
:HEVLWH��KWWSV���ZZZ�HVFDUGLR�RUJ�&RQJUHVVHV�	�(YHQWV�(6&�&RQJUHVV
&RQWDFW��KWWSV���ZZZ�HVFDUGLR�RUJ�&RQWDFW�

European Society of Cardiology Congress brings more than 33,000 dedicated colleagues to share, challenge, 
DQG� OHDUQ��7KH� WKHPH� IRU�(6&�&RQJUHVV� ����� LV� ³7KH�&XWWLQJ�(GJH� RI�&DUGLRORJ\�´� IHDWXULQJ� VSHFL¿F�
VHVVLRQV�RQ�WKH�ODWHVW�WHFKQRORJ\�LQ�FOLQLFDO�FDUGLRORJ\�DYDLODEOH�WRGD\�DQG�RQ�WKH�KRUL]RQ�LQFOXGLQJ��WKH�
use of advanced therapies, wearable technology to reshape the delivery of medical care, and robotics to 
introduce remote care.

BIO Asia-Taiwan 2020 Conference & Exhibition
-XO\�������������_�7DLSHL��7DLZDQ
:HEVLWH��KWWSV���ELRDVLDWDLZDQ�FRP�
Contact: register@taiwanbio.org.tw

The BIO Asia-Taiwan 2020 Conference and Exhibition will bring together biotechnology and pharmaceutical 
executives and investors from America, Europe, and Asia to meet and explore business opportunities with 
biotech sector. The conference and exhibition is one of the largest gatherings and attracts more than 2,000 
attendees from 30+ countries representing the full spectrum of biomedical disciplines and industries. 

Singapore Hepatology Conference 2020
-XQH�����������_�6LQJDSRUH��6LQJDSRUH
:HEVLWH��KWWSV���ZZZ�VKF�VJ�FRP�
Contact: info@shc-sg.com 

7KH�VFLHQWL¿F�SURJUDP�RI�6LQJDSRUH�+HSDWRORJ\�&RQIHUHQFH� �6+&�� LV� WKH�SUHPLHU� OLYHU�PHHWLQJ� IRU�DOO�
clinicians in the region. The meeting dedicates to clinical management of chronic Hepatitis B and C and 
includes a multi-disciplinary approach to the assessment, diagnosis and treatment strategies to eradicate 
+%9��+&9��+&&��DQG�1$6+���7KH��WK�6LQJDSRUH�+HSDWRORJ\�&RQIHUHQFH������ZLOO�FRQWLQXH�WR�SURYLGH�
focused updates, advances in the prevention, treatment and management of liver diseases. 

Asia
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��� %RHKULQJHU�,QJHOKHLP��(QOHRIHQ�,QN���%�3HU�3URGXFW�$QWL�,/����3DUWQHUVKLS�)RFXVHG�
� RQ�1$6+��/XQJ�'LVRUGHUV

%RHKULQJHU� ,QJHOKHLP� DQQRXQFHG� WKDW� LW� KDV� DFTXLUHG� H[FOXVLYH� JOREDO� ULJKWV� WR� (QOHRIHQ� %LR¶V� SUHFOLQLFDO�
LQWHUOHXNLQ�����,/�����SODWIRUP�WR�GHYHORS�QHZ�WKHUDSLHV�IRU�QRQ�DOFRKROLF�VWHDWRKHSDWLWLV��1$6+���LQWHUVWLWLDO�
OXQJ� GLVHDVHV� �,/'V��� DQG�PXOWLSOH� RWKHU� ¿EURWLF� KXPDQ� GLVRUGHUV�� LQ� D� GHDO� WKDW� FRXOG� JHQHUDWH�PRUH� WKDQ�
���ELOOLRQ�SHU�SURGXFW�GHYHORSHG��7KURXJK�WKHLU�QHZ�FROODERUDWLRQ��%RHKULQJHU�,QJHOKHLP�DJUHHG�WR�DGYDQFH�
Enleofen’s platform into clinical development by working with AMC researchers, with an initial focus on NASH 
and ILDs—two core disease focus areas for Boehringer Ingelheim. The companies said they could expand their 
SDUWQHUVKLS�LQWR�DGGLWLRQDO�¿EUR�LQÀDPPDWRU\�FRQGLWLRQV�EDVHG�RQ�,/���¶V�FHQWUDO�UROH�LQ�GLVHDVH�
https://www.genengnews.com/news/boehringer-ingelheim-enleofen-ink-1b-per-product-anti-il-11-partnership-focused-on-
vnash-lung-disorders/

3. $EE9LH��$OOHUJDQ�0HUJHU�0D\�)DFH�5HJXODWRU\�'HOD\�'XH�WR�&29,'����'HVSLWH�'UXJ�
� 6HOO�RII��5HSRUW

$EE9LH�DQG�$OOHUJDQ�DUH�ORRNLQJ�IRU�D�TXLFN�FORVH�IRU�WKHLU�����ELOOLRQ�PHUJHU�DIWHU�DJUHHLQJ�WR�VHOO�RII�WKUHH�
GUXJV�WR�KHOS�FOHDU�DQWLWUXVW�KXUGOHV��$EE9LH�DQG�$OOHUJDQ�VLJQHG�D�³FRQVHQW�GHFUHH´�ZLWK�WKH�)7&�WR�GLYHVW�ODWH�
VWDJH�JDVWURLQWHVWLQDO�FDQGLGDWH�EUD]LNXPDE�DQG�WZR�SDQFUHDWLF�UHSODFHPHQW�HQ]\PHV��(DUOLHU�LQ�0DUFK��WKH�SDLU�
FORVHG�WKDW�VDOH�LQ�WKH�(8�IRU�WKH�PHUJHU¶V�DSSURYDO��%XW�GHVSLWH�$EE9LH¶V�KLJK�KRSHV�RI�FORVLQJ�WKH�PHUJHU�LQ�
two short months, regulators are warning that the continuing novel coronavirus pandemic could knock that plan 
RII�WKH�UDLOV��7KH�)7&�VDLG�LW�PD\�FRQVLGHU�UHTXHVWLQJ�H[WHQVLRQV�LI�FRPSDQLHV�DUH�QRW�DEOH�WR�SURGXFH�GRFXPHQWV�
and employees in a timely manner for a review.
KWWSV���ZZZ�¿HUFHSKDUPD�FRP�SKDUPD�DEEYLH�DOOHUJDQ�PHUJHU�PD\�IDFH�UHJXODWRU\�GHOD\�GXH�WR�FRYLG����UHSRUW

��� 5LVH�LQ�5	'�(IIRUWV�WR�3XVK�5DUH�1HXURORJLFDO�'LVHDVH�7UHDWPHQW�0DUNHW
According to TMR Research, the global market for rare neurological disease treatment will be driven by the rise 
LQ�WKH�QXPEHU�RI�LQLWLDWLYHV�DQG�LQFHQWLYH�SROLFLHV�E\�JRYHUQPHQW�RUJDQL]DWLRQV�LQ�WKH�¿HOG�RI�UDUH�QHXURORJLFDO�
disease treatment. Increased interest among new pharmaceutical companies and several well-established market 
SOD\HUV�DQG�D�YDVW�ULVH�LQ�5	'�DFWLYLWLHV�LQ�WKH�¿HOG�KDV�EHHQ�REVHUYHG�LQ�WKH�UHFHQW�\HDUV��7KH�PDUNHW�LV�H[SHFWHG�
to expand at a promising pace over the next few years owing to these factors. Governments across the globe 
are also putting more focus on the provision of suitable treatment options for rare neurological diseases and 
guidelines to affected families. Increased efforts into the improvement of diagnostic procedures for a number of 
rare neurological conditions could also drive the market.
https://www.biospace.com/article/rise-in-r-and-d-efforts-to-push-rare-neurological-disease-treatment-market/

LATEST 
HEALTHCARE 
INDUSTRY NEWS JAN – APR 2020

��� 'LJLWDO�0ROHFXOH�'HVLJQHU�6FKU|GLQJHU�7DSV�*RRJOH�&ORXG�IRU�3DUDOOHO�&RPSXWLQJ
Schrödinger aims to upload its digital drug discovery efforts to Google’s cloud network with plans to employ 
thousands of processors to simulate billions of potential compounds per week. The three-year collaboration 
with Google Cloud is designed to substantially increase the speed and capacity of its physics-based molecule 
modeling platform, with supercomputer-level power being distributed among nationwide centers. “This 
partnership is expected to allow us to expand the use of our physics-based computational platform to continue to 
rapidly explore very large swaths of chemical space,” Brauner said in a statement. The agreement comes on the
KHHOV�RI�6FKU|GLQJHU¶V�1DVGDT�,32�ODVW�PRQWK²ZKLFK�ZHQW�RQ�WR�UDLVH�DERXW������PLOOLRQ²WR�KHOS�ERRVW�LWV�
own early pipeline of internally developed drugs.
KWWSV���ZZZ�¿HUFHELRWHFK�FRP�PH�GWHFK�GLJLWDO�PROHFXOH�GHVLJQHU�VFKURGLQJHU�WDSV�JRRJOH�FORXG�IRU�SDUDOOHO�FRPSXWLQJ

��� $PLG�D�3DQGHPLF��5RFKH�%HWV�����0�RQ�$UUDNLV�DQG�'UXJJLQJ�51$
5RFKH�ZLOO�SD\�SULYDWHO\�KHOG�$UUDNLV�7KHUDSHXWLFV������PLOOLRQ�LQ�D�ZLGH�UDQJLQJ�GHDO�WR�FR�GHYHORS�VPDOO�
molecule drugs that target RNA molecules. Cambridge, Massachusetts-based Arrakis will handle the early drug 
development work, after which Roche can license those that show promise and take the lead on clinical testing. 
The deal includes a variety of conditional payments that could ultimately exceed “several billion dollars,” 
WKRXJK�WKDW�FDVK�LV�WLHG�WR�PLOHVWRQHV�DQG�PD\�QHYHU�PDWHULDOL]H��$UUDNLV�LV�RQH�RI�VHYHUDO�HPHUJLQJ�FRPSDQLHV�
aiming to target shifty RNA molecules with chemical drugs. Their approach offers the potential to reach drug 
WDUJHWV�LQVLGH�FHOOV�WKDW�DUH�GLI¿FXOW�WR�JHW�DW�WKURXJK�RWKHU�PHWKRGV�
KWWSV���ZZZ�ELRSKDUPDGLYH�FRP�QHZV�DUUDNLV�URFKH�GHDO�GUXJJLQJ�UQD��������

��� 7DNHGD¶V�6PDOO�&HOLDF�'LVHDVH�%HW�7XUQV�LQWR�$FTXLVLWLRQ
7DNHGD�KDV�H[HUFLVHG�LWV�RSWLRQ�WR�EX\�8�6��EDVHG�3Y3�%LRORJLFV�DIWHU�VHHLQJ�3KDVH���GDWD�IURP�LWV�RQO\�FDQGLGDWH��
a celiac disease drug called KumaMax that was invented by a University of Washington undergraduate team. 
The deal will be worth up to $330 million for PvP’s owners, based on development and regulatory milestones for 
.XPD0D[��ZKLFK�ZLOO�QRZ�EH�FDOOHG�7$.������7DNHGD�VLJQHG�3Y3�WR�DQ�RSWLRQ�GHDO�LQ�������ZKLFK�SURYLGHG�
$35 million to cover research costs and allowed the company to bypass traditional venture capital funding. In 
7DNHGD¶V�SLSHOLQH��7$.�����ZLOO� MRLQ�7$.������LQ�OLFHQVHG�IURP�&285�3KDUPDFHXWLFDO� LQ�������LQ�FOLQLFDO�
trials for celiac disease.
https://www.biopharmadive.com/news/takeda-pvp-celiac-disease-330-million-deal/573034/

��� &RURQDYLUXV�3URPSWV�+RVSLWDOV�WR�)DVW�7UDFN�7HOHPHGLFLQH�3URMHFWV
+RVSLWDO�FKLHI�LQIRUPDWLRQ�RI¿FHUV�DUH�SXWWLQJ�LQ�SODFH�QHZ�V\VWHPV�DQG�ZRUNÀRZV�WR�JHW�DKHDG�RI�D�JURZLQJ�
coronavirus epidemic that threatens to tax limited resources and staff. Some health systems are fast-tracking 
SODQQHG�WHFKQRORJ\�SURMHFWV�VXFK�DV�WHOHPHGLFLQH��DLPHG�DW�VFUHHQLQJ�SDWLHQWV�ZLWKRXW�UHTXLULQJ�WKHP�WR�YLVLW�
a hospital. To support the new telemedicine effort, the health system also is speeding up software upgrades 
WR�0LFURVRIW�&RUS�¶V�:LQGRZV����DQG�2I¿FH�����RQ�3&V�DW� DERXW���� ORFDWLRQV��'RFWRUV�ZLOO�XVH�0LFURVRIW�
Teams as a collaboration tool for videoconferencing with patients and, if necessary, with other specialists.
https://www.wsj.com/articles/coronavirus-prompts-hospitals-to-fast-track-telemedicine-projects-11583876313?mod=searc
hresults&amp;page=1&amp;pos=15
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��� %H�&DUHIXO�:LWK�%LRVLPLODUV�0DUNHWLQJ��)'$�DQG�)7&�6D\��:H¶UH�:DWFKLQJ
The FDA and the Federal Trade Commission (FTC) recently reinforced a commitment to address misleading 
promotions and anti-competitive practices. The two agencies released a joint statement detailing their promise 
to police promotional messaging as well as review patent agreements to prevent antitrust collations, share best 
practices and collaborate on public outreach. In the issued statement, the FDA also announced new draft guidance 
which notes that companies should be careful when using a reference product and a biosimilar product and 
should avoid suggesting that a biosimilar product is not highly similar to a reference product or that there are 
clinically meaningful differences.
KWWSV���ZZZ�¿HUFHSKDUPD�FRP�PDUNHWLQJ�IGD�DQG�IWF�LVVXH�MRLQW�QRWLFH�EH�FDUHIXO�ELRORJLF�DQG�ELRVLPLODU�PDUNHWLQJ�ZH�UH

��� %ULVWRO�0\HUV�/DXQFKHV�%LRWHFK�7DUJHWLQJ�)LEURVLV��,QÀDPPDWLRQ
%ULVWRO�0\HUV�6TXLEE� DQG�SDUWQHU�%LR0RWLY�� D� ELRSKDUPD�DFFHOHUDWRU�� ODXQFKHG� D�QHZ�FRPSDQ\� IRFXVHG�RQ�
FUHDWLQJ�LQÀDPPDWLRQ�DQG�¿EURVLV�PHGLFLQHV��7KH�FRPSDQ\��$QWHURV�3KDUPDFHXWLFDOV��LV�LQYHVWLJDWLQJ�D�QHZ�
class of drugs  with intellectual property developed at Yale University and in-licensed by Bristol-Myers. In 
addition to the IP, Bristol-Myers is contributing data and reagents for a series of small molecules that work on 
DQ�XQGLVFORVHG�PHFKDQLVP��$QWHURV¶�LQLWLDO�WDUJHWV�DUH�OLYHU�DQG�OXQJ�¿EURVLV��ZLWK�RQH�VSHFL¿F�GLVHDVH�EHLQJ
,3)��RU�LGLRSDWKLF�SXOPRQDU\�¿EURVLV��3HU�GHDO�WHUPV��%LR0RWLY�ZLOO�PRQLWRU�WKH�HDUO\�VWDJHV�RI�UHVHDUFK�DQG�
GHYHORSPHQW�� ,I� RU�ZKHQ�$QWHURV� QRPLQDWHV� D� SUH�FOLQLFDO� FDQGLGDWH��%ULVWRO�0\HUV� 6TXLEE� KDV� WKH� ULJKW� WR�
DFTXLUH�WKH�FRPSDQ\�
https://www.biopharmadive.com/news/bristol-myers-biomotive-launch-anteros-biotech/571650/

���� /LOO\�$QQRXQFHV�$JUHHPHQW�WR�$FTXLUH�'HUPLUD�IRU�����%
(OL�/LOO\�DQG�&RPSDQ\�DQG��'HUPLUD��,QF�KDYH�DQQRXQFHG�D�GH¿QLWLYH�DJUHHPHQW�IRU�/LOO\�WR�DFTXLUH�'HUPLUD�
IRU� ������� SHU� VKDUH�� RU� DSSUR[LPDWHO\� ����� ELOOLRQ�� LQ� DQ� DOO�FDVK� WUDQVDFWLRQ�� 7KLV� DFTXLVLWLRQ� H[SDQGV�
/LOO\¶V�LPPXQRORJ\�SLSHOLQH�ZLWK�WKH�DGGLWLRQ�RI�OHEULNL]XPDE��D�QRYHO��LQYHVWLJDWLRQDO��PRQRFORQDO�DQWLERG\�
IRU�WKH�WUHDWPHQW�RI�PRGHUDWH�WR�VHYHUH�DWRSLF�GHUPDWLWLV� LQ�DGROHVFHQW�DQG�DGXOW�SDWLHQWV��DJHG����\HDUV�DQG�
ROGHU��7KH�DFTXLVLWLRQ�DJUHHPHQW�DOVR�H[SDQGV�/LOO\¶V�SRUWIROLR�RI�PDUNHWHG�GHUPDWRORJ\�PHGLFLQHV�ZLWK� WKH�
DGGLWLRQ�RI�4%5(;=$��D�PHGLFDWHG�FORWK�DSSURYHG�E\�WKH�86�)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ�IRU�WKH�WRSLFDO�
treatment of primary axillary hyperhidrosis (uncontrolled excessive underarm sweating). Under the terms of
WKH�DJUHHPHQW��/LOO\�ZLOO�FRPPHQFH�D�WHQGHU�RIIHU�WR�DFTXLUH�DOO�RXWVWDQGLQJ�VKDUHV�RI�'HUPLUD��,QF�
https://www.europeanpharmaceuticalreview.com/news/113660/lilly-announces-agreement-to-acquire-dermira-for-1-1bn/

���� %LRJHQ�)LQGV����0�+RPH�IRU�3¿]HU�$O]KHLPHU¶V�'UXJ
,Q�DQ�XQXVXDO�GHDO�EHWZHHQ�ODUJH�GUXJPDNHUV��%LRJHQ�ZLOO�SD\�3¿]HU�����PLOOLRQ�WR�DFTXLUH�DQ�H[SHULPHQWDO�
GUXJ�GHVLJQHG�WR�DGGUHVV�VOHHS�UHODWHG�V\PSWRPV�RI�$O]KHLPHU¶V�DQG�3DUNLQVRQ¶V�GLVHDVH��3¿]HU�KDV�FRPSOHWHG�
HDUO\�VWDJH�VDIHW\�VWXGLHV�IRU�WKH�GUXJ��EXW�LQ������GHFLGHG�WR�VWHS�EDFN�IURP�QHXURVFLHQFH�UHVHDUFK��RIÀRDGLQJ�
some of its investigational therapies into a spin-off called Cerevel Therapeutics. For Biogen, the deal adds 
DQRWKHU�$O]KHLPHU¶V�DVVHW�WR�LWV�SLSHOLQH�RI�¿YH�WKHUDSLHV�DLPHG�DW�WKH�QHXURGHJHQHUDWLYH�FRQGLWLRQ��7KDW�OLQH�XS�
includes the controversial aducanumab, which the Cambridge, Massachusetts-based biotech plans to submit for 
U.S. approval this year. 
https://www.biopharmadive.com/news/trump-administration-sue-gilead-prep-hiv-patents-truvada/566834/

Latest Healthcare Industry News

OSONG
Medical Innovation
Foundation

New Drug Development Center
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Medical Device Development Center 
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Laboratory Animal Center
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Clinical Trials Drug Manufacturing Center
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To provide comprehensive and world class research
infrastructure to support the research in developing
high - tech medical technology



The Bridge to Innovation
2020

November 9-11, 2020
Shanghai, China

New for 2020: China Summit MedTech Day

or contact Josh Berlin at jberlin@biocentury.com

Organized by 
BioCentury and BayHelix 

in collaboration with 
McKinsey & Co.

The BioCentury-BayHelix China Healthcare Summit: The Bridge to Innovation 
is a strategic, VIP-only event that will bring together decision makers like you to 
examine how to create a modern healthcare ecosystem in China built on a 
foundation of scientific, business and policy innovation. 

visit www.BioCenturyChinaSummit.com 

7th Anniversary

SAVE THE DATE



Today’s biopharma industry is seeing 
a level of therapeutic and curative 

transformation that would have been 
unimaginable just 10 years ago. What 

will the next 5, 10, 15 years bring for the 
biopharma industry and overall healthcare. 

How will the “mashup” that is underway 
between biopharma and digital medicine 
affect the C-suite, dealmakers, investors 

and the life science ecosystem as a whole?

Challenge current wisdom.  Debate new trends.  Discover new frontiers.

Beyond 
Disruption: 

The new age of 
healthcare  and technology

Lotte Palace Hotel  |  New York City  |  April 28-29, 2020

For further information please visit biofuture.com
or contact: biofuture@demy-colton.com

Experience BioFuture 2020
4EVXMGMTEXI�MR�GERHMH��YRƤ�PXIVIH�HMWGYWWMSRW��)\TPSVI�XLI�I\GMXMRK�QEWLYT�FIX[IIR�VETMHP]�IZSPZMRK�Ƥ�IPHW�
including biopharma, digital medicine, big data, AI, healthcare systems, payors and more. The coming decade is 
poised to dramatically accelerate the transformation of the healthcare ecosystem. Be a part of the discussion 
at BioFuture.

Participating companies from:

Biopharma                         Digital Health                          Medical Devices                         Hospitals           

,QYHVWPHQW���9&� �ͤUPV��������������������,QVXUDQFH���3D\RUV��������������������*RYHUQPHQW����������������������$FDGHPLD

Produced by:

Strategic communications 
for the life sciences and 
digital health industry.

Our Unique Approach
Our approach is to provide high-level 
strategic communications, combined with 
expertise and counsel.  We provide a unique 
proposition and offer a fresh perspective for 
your story.  We have decades of experience 
in the Life Sciences, Digital Health and Media 
sectors, and a proven track record of success.  

Strategic Communications
• Key Message Development
• Presentation & Media Training
• Executive Visibility & Speaking 

Opportunities

Expert Counsel
• Executive Counsel
• Media Relations
• Investor Relations
• Crisis Management

Network
• Corporate Rebranding
• Social & Digital Media
• Website and Brand Development

kkhadvisors.com  |  kimberly.ha@kkhadvisors.com
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