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From the Publisher
 The life sciences industry’s response to the current global COVID-19 pandemic has 
highlighted the importance of innovation and drug development in the space of vaccines. It has 
also underscored our industry’s ability to come together and share resources, across borders, during 
a time of extreme need. 

6LQFH�&29,'����ZDV�¿UVW�UHSRUWHG��VFLHQWLVWV�IURP�DOO�RYHU�WKH�ZRUOG�KDYH�ZRUNHG�ZLWK�UHPDUNDEOH�
VSHHG� WR�XQGHUVWDQG� WKH�YLUXV�DQG�VKDUH�¿QGLQJV�DQG�NQRZOHGJH��'U�� -HURPH�.LP�� WKH�'LUHFWRU�
General of International Vaccine Institute (IVI), is one of the dedicated leaders who put enormous 
HIIRUWV�LQWR�WKH�EDWWOH�ZLWK�WKH�SDQGHPLF��)RU�WKLV�HGLWLRQ�RI�WKH�:$0-��ZH�LQWHUYLHZHG�'U��.LP�
for the cover story.  

,9,�LV�D�QRQ�SUR¿W� LQWHUQDWLRQDO�RUJDQL]DWLRQ�WKDW�ZDV�IRXQGHG�WR�GLVFRYHU��GHYHORS��DQG�GHOLYHU�
safe, effective, and affordable vaccines to children in any country in need. However, even IVI is 
currently disrupted by COVID-19 and many of the planned vaccination campaigns have been put 
on hold, as well as other mass campaigns and childhood vaccination programs. 

'U��.LP�HPSKDVL]HG�WKDW�ZH�QHHG�WR�FRPH�WRJHWKHU�WR�FRPEDW�WKLV�LPPHGLDWH�WKUHDW�LQ�WKH�ZRUOG�VR�
WKDW�KH�DQG�KLV�RUJDQL]DWLRQ�FDQ�JR�EDFN�WR�SURYLGLQJ�PRUH�IRFXVHG�VXSSRUW�WR�WKH�SRSXODWLRQ�PRVW�
suffering from shortage of vaccines for vaccine-preventable diseases. Throughout the interview, 
we were inspired by his passion and affection towards saving the lives of children by providing 
essential medical measures. 

In addition to the cover story, new trends and current issues of the bio-health industry are featured 
in the biopharmaceutical reports and articles. In the articles by BioPharm Insight and BioSpace, 
writers examined the contemporary issues in the life sciences arena which have garnered increased 
attention. 

:$0-�KDV�PDGH�PDMRU�SURJUHVV�RYHU�WKH�SDVW�FRXSOH�RI�\HDUV�DQG�LV�FHOHEUDWLQJ�WKH�FRPSOHWLRQ�DQG�
SXEOLFDWLRQ�RI�WKH���QG�HGLWLRQ��:H�WUXO\�WKDQN�RXU�UHDGHUV�IRU�\RXU�FRQWLQXRXV�VXSSRUW��

,�KRSH�WKDW�\RX�HQMR\�RXU�VHOHFWLRQ�RI�DUWLFOHV�DQG�¿QG�WKHP�LQVSLULQJ��6WD\�VWURQJ�DJDLQVW�&29,'����

DoHyun Cho, PhD
Publisher
President & CEO of W Medical Strategy Group
&KDLUPDQ�RI�1HZ�<RUN�+HDOWK�)RUXP

From the Editor-in-Chief
� :H�DUH�SURXG�WR�SUHVHQW�WKLV���QG�LVVXH�RI�WKH�:RUOG�$VLDQ�0HGLFDO�-RXUQDO��DQG�LWV�FRYHU�
VWRU\�RQ�-HURPH�.LP��0�'��2YHU�WKH�\HDUV��:$0-�KDV�KDG�WKH�JRRG�IRUWXQH�WR�PHHW��LQWHUYLHZ��DQG�
publish stories on a gratifyingly wide array of leaders in medicine and biomedical sciences.  All of 
WKHVH�LQGLYLGXDOV�KDYH�PDGH�QRWHZRUWK\�FRQWULEXWLRQV�WR�KXPDQ�KHDOWK�DQG�NQRZOHGJH��PDQ\�DUH�
WUXO\�ZRUOG�UHQRZQHG�DQG�MXVWL¿DEO\�VR��+RZHYHU��RQO\�D�IHZ�KDYH�DFKLHYHG�PRUH�WKDQ�WKLV�LVVXH¶V�
IHDWXUHG�'U��.LP�

Among all the advances of public health, with the possible exception of improved water sanitation, 
QRWKLQJ�KDV�GRQH�PRUH�JRRG�IRU�SHRSOH�WKDQ�YDFFLQHV��,Q�IDFW��WKH�RQO\�GLVHDVH�PDQNLQG�FDQ�FODLP�
WR�KDYH�FRQTXHUHG�ZDV�HOLPLQDWHG�EHFDXVH�(GZDUG�-HQQHU��D�FRXUDJHRXV���WK�FHQWXU\�SK\VLFLDQ��
noticed that patients infected with cowpox somehow avoided infection with smallpox. That 
observation and the decision to deliberately inoculate a young boy with pus from cowpox blisters 
led nearly two centuries later to the eradication of what had once been a human scourge. No one is 
VLFN�ZLWK�VPDOOSR[�WRGD\��ZLWK�DQ\�OXFN�DW�DOO��QR�RQH�HYHU�ZLOO�EH�DJDLQ��6PDOOSR[�YDFFLQDWLRQ�LV�
WUXO\�PDQNLQG¶V�WULXPSK�RYHU�D�GUHDG�GLVHDVH��

'U�� -HQQHU¶V� KHULWDJH� OLYHV�� 2XU� LQWHUYLHZHH� LV� DQ� LQWHUQDWLRQDO� H[SHUW� RQ� WKH� HYDOXDWLRQ� DQG�
development of vaccines. His titles and distinctions are legion. He currently serves as the Director 
*HQHUDO� RI� WKH� ,QWHUQDWLRQDO�9DFFLQH� ,QVWLWXWH� LQ� 6HRXO�� 6RXWK�.RUHD�� ,Q� KLV� UHPDUNV��'U��.LP�
enlightens us about the Institute and its uniquely valuable role in vaccine development and 
distribution.

'U��.LP¶V�UHPDUNV�DERXW� WKH� LQYDOXDEOH�UROH� WKH�PLOLWDU\�KDV�SOD\HG� LQ�YDFFLQRORJ\�DUH�HTXDOO\�
HGLI\LQJ��+H�LV�D�YHWHUDQ�KLPVHOI�DQG�DQ�DGMXQFW�SURIHVVRU�RI�PHGLFLQH�DW�WKH�8QLIRUPHG�6HUYLFHV�
8QLYHUVLW\�RI� WKH�+HDOWK�6FLHQFHV��+H�VHUYHG�ERWK�DV�WKH�SULQFLSDO�GHSXW\�DQG�ODWHU�FKLHI�DW� WKH�
Laboratory of Molecular Virology and Pathogenesis at the Military HIV Research Program and as 
WKH�SURMHFW�PDQDJHU�IRU�WKH�+,9�9DFFLQHV�DQG�$GYDQFHG�&RQFHSWV�(YDOXDWLRQ�3URMHFW�0DQDJHPHQW�
2I¿FHV��'U��.LP�OHG�WKH�$UP\¶V�3KDVH�,,,�+,9�YDFFLQH�WULDO��59������WKH�¿UVW�GHPRQVWUDWLRQ�WKDW�DQ�
HIV vaccine could protect against infection. During an era in which far too many fail to understand 
DQG� UHFRJQL]H� WKH�GHEW�ZH�RZH� WR�RXU�DUPHG�IRUFHV��'U��.LP¶V�ZRUGV�VKRXOG�EH� WUHDVXUHG�DV�D�
source of insight and wisdom.

,W�LV�DQ�KRQRU�WR�KDYH�KDG�WKH�FKDQFH�WR�VSHDN�ZLWK�'U��.LP��DQG�ZH�DUH�FRQ¿GHQW�\RX�ZLOO�¿QG�
inspiration in his thoughts.

-RVHSK�3��0F0HQDPLQ��0'��-'��)&/0
Editor in Chief
EVP of W Medical Strategy Group
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COVER STORY
Patrick Soon-Shiong, M.D., Chairman and Chief Executive Officer, 
NantWorks
'U��3DWULFN�6RRQ�6KLRQJ�LV�D�SK\VLFLDQ��VXUJHRQ��SURIHVVRU��UHVHDUFKHU��SKLODQWKURSLVW��
DQG� ELOOLRQDLUH� HQWUHSUHQHXU�� +H� LV� WKH� &KDLUPDQ� DQG�&(2� RI�1DQW:RUNV�� D� KHDOWK�
technology company based in Culver City, California, and has devoted himself to 
understanding the fundamental biology of life-threatening diseases and translating these 
insights into medical innovations with global impact. Over the course of his career, Dr. 
Soon-Shiong has pioneered innovative treatments in diabetes and cancer, including the 
drug Abraxane which received FDA approval for the treatment of metastatic breast 
cancer, lung cancer, and advanced pancreatic cancer. Also, as a philanthropist, he 
established the Chan Soon-Shiong Family Foundation and the Chan Soon-Shiong 
Institute for Advanced Health to help the underserved population in aspects beyond 
KHDOWKFDUH��7R�OHDUQ�PRUH�DERXW�'U��6RRQ�6KLRQJ��SOHDVH�UHDG�LVVXH����RI�:$0-�

ENTREPRENEUR INTERVIEW
Stanley Kim, J.D., Chief Executive Officer, WinSanTor 
6WDQOH\�.LP��-�'���&(2�RI�:LQ6DQ7RU��LV�D�VHDVRQHG�HQWUHSUHQHXU�DQG�WKH�IRXQGHU�RI�FRPSDQLHV�LQ�GLYHUVH�LQGXVWULHV��
including pharmaceutical/biotechnology, medical device, and software. He co-founded SoftMax and Emotient, which 
ZHUH�DFTXLUHG�E\�4XDOFRPP�DQG�$SSOH��UHVSHFWLYHO\��:LQ6DQ7RU��KLV�FXUUHQW�DI¿OLDWLRQ��LV�D�ELRWHFKQRORJ\�FRPSDQ\�
focused on the development of treatments for peripheral neuropathies (PN). WinSanTor is now active in trials to reverse 
the biological and functional symptoms and to improve the quality of life for the millions affected, envisioning a world 
ZKHUH�QR�RQH�VXIIHUV�IURP�31��7R�OHDUQ�PRUH�DERXW�KLV�SKLORVRSK\�DQG�KLV�FDUHHU�VWRU\��SOHDVH�UHDG�LVVXH����RI�:$0-�

BIOPHARMACEUTICAL REPORT I
Hidden Consequences of COVID-19: Why Small Biotechs Can’t Just Wait This One Out
7KH�&29,'����KDV�WDNHQ�D�KDUVK�WROO�RQ�VPDOO�ELRWHFK�FRPSDQLHV��PDQ\�RI�ZKLFK�KDYH�HQFRXQWHUHG�D�PL[HG�EDJ�RI�
H[SHULHQFHV��0DQ\�FOLQLFDO�WULDOV�KDYH�EHHQ�KDOWHG�GXH�WR�WUDYHO�UHVWULFWLRQV��¿QDQFLQJ�URXQGV�KDYH�EHHQ�LQWHUUXSWHG��DQG�
PDMRU�FRQIHUHQFHV�DQG�LQ�SHUVRQ�PHHWLQJV�KDYH�EHHQ�FDQFHOOHG��VHYHUHO\�DIIHFWLQJ�WKH�FKDQFHV�RI�EXLOGLQJ�DQ�HVVHQWLDO�
EXVLQHVV�QHWZRUN��7R�UHDG�PRUH�DERXW�WKH�KLGGHQ�FRQVHTXHQFHV�RI�&29,'����DQG�WKHLU�LPSDFW�RQ�WKH�IXWXUH�RSHUDWLRQV�
RI�VPDOO�ELRWHFKV��SOHDVH�UHDG�LVVXH����RI�:$0-�

BIOPHARMACEUTICAL REPORT III
Evofem’s Amphora Requires 12-Month Data to Convince Experts of Contraceptive Efficacy
$PSKRUD� LV� D� YLVFRXV� DQG� ELRDGKHVLYH� FRQWUDFHSWLYH�� SDFNDJHG� LQ� D� SUH¿OOHG� DSSOLFDWRU� WKDW� UHVHPEOHV� D� WDPSRQ�
applicator. This contraceptive has been developed not only to provide solutions for women who want hormone-free birth 
FRQWURO�EXW�DOVR�WR�SUHYHQW�VH[XDOO\�WUDQVPLWWHG�GLVHDVHV��$PSKRUD�LV�XQGHU�)'$�UHYLHZ�IRU�DSSURYDO��EXW�WKH�ODFN�RI�
���PRQWK�GDWD�GHWHUPLQLQJ�WKH�FRQWUDFHSWLYH�HI¿FDF\�DQG�VDIHW\�KDV�PDGH�VRPH�H[SHUWV�GLI¿FXOW�WR�HVWLPDWH�LWV�DSSURYDO�
FKDQFHV�RU�HYHQ�GHJUHH�RI�XVH�LI�DSSURYHG��7R�OHDUQ�PRUH�DERXW�(YRIHP¶V�$PSKRUD��SOHDVH�UHDG�LVVXH����RI�:$0-�
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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?
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Inspirational Asian 
Healthcare Leader

COVER STORY

Dr. Kim in Ethiopia during a preventive campaign against endemic 
cholera in 2015 (Credit: IVI)

1. Dr. Jerome Kim, our readers know 
that you are a renowned physician and 
a recognized leader in vaccine research 
and development, especially in HIV. What 
motivated you to attend medical school and 
become a physician? Also, what events in 
your career or in life led you to HIV/vaccine 
research?

- 0\� LQWHUHVW� LQ� ELRORJ\� DQG� WKH�PHGLFDO� ¿HOG� VWDUWHG�
in high school, and I was especially fascinated by the 
¿HOG�RI�UHJHQHUDWLRQ��,Q�P\�$3�%LRORJ\�FODVV��ZH�ZHUH�
given an assignment to write an extensive research paper 
on regeneration, and then a paper on bronchopulmonary 
G\VSODVLD��ZKLFK�PDGH�PH�ZDQW�WR�ZRUN�RQ�UHJHQHUDWLRQ��
$IWHU�KLJK�VFKRRO��,�ZHQW�WR�WKH�8QLYHUVLW\�RI�+DZDLL�DQG�
H[SUHVVHG�LQWHUHVW�LQ�ZDQWLQJ�WR�ZRUN�RQ�UHJHQHUDWLRQ��

After graduation, I wanted to attend medical school 
outside of Hawaii, so I applied to Yale School of 
Medicine and was accepted. However, my parents made 
it clear that I should get a scholarship to attend medical 
VFKRRO��8SRQ� VHDUFKLQJ�� ,� IRXQG� WKDW� WKH�PLOLWDU\�ZDV�
offering a scholarship program for medical students in 
exchange for a service commitment, the program still 
being offered today. Students were required to serve 
LQ� WKH�PLOLWDU\�DV�PHGLFDO�RI¿FHUV�DIWHU�REWDLQLQJ� WKHLU�
medical degrees and had to go through residency in the 
military in most instances. I signed up for the Air Force 
scholarship, and the Air Force paid a stipend as well as 
WXLWLRQ�DQG�ERRNV��7RZDUGV�WKH�HQG�RI�PHGLFDO�VFKRRO��,�
DVNHG� WR�GHIHU�P\�PLOLWDU\�VHUYLFH� WR�GR�P\�UHVLGHQF\�
outside of the military, and they approved. Therefore, I 
completed my internship, residency, and fellowship at 
'XNH� 8QLYHUVLW\�� 'XULQJ� P\� IHOORZVKLS� LQ� LQIHFWLRXV�
GLVHDVHV��,�ZRUNHG�ZLWK�'U��:DUQHU�*UHHQH��ZKR�LV�QRZ�
DW�WKH�8QLYHUVLW\�RI�&DOLIRUQLD�6DQ�)UDQFLVFR��RQ�+,9�

,Q� ������ ,� EHFDPH� D� IDFXOW\�PHPEHU� DW�'XNH�8QLYHUVLW\�
0HGLFDO�&HQWHU�DQG�UHFHLYHG�D�3¿]HU�SRVWGRFWRUDO�IHOORZVKLS�
grant and an NIH grant. Even though I wanted to defer my 
VHUYLFH�IRU�DQRWKHU�¿YH�\HDUV��WKH�¿UVW�*XOI�:DU�KDG�VWDUWHG��
DQG�,�ZDV�DFWLYDWHG��,�ZDV�VHQW�WR�³EDFN�¿OO´�D�YDFDQF\�DW�
RQH�RI�WKH�PDMRU�DLU�IRUFH�KRVSLWDOV��,Q�WKH�PLOLWDU\��,�ZDV�
assigned to the Walter Reed Army Institute of Research to 
ZRUN�RQ�+,9�YDFFLQH�UHVHDUFK�ZLWK�WKH�$UP\��DQG�WKDW�LV�
KRZ�,�HQGHG�XS�LQ�WKH�¿HOG�RI�+,9�YDFFLQH�UHVHDUFK��0\�
¿UVW�ERVV�LQ�WKH�'HSDUWPHQW�RI�5HWURYLUDO�5HVHDUFK�ZDV�'U��
5REHUW�5HG¿HOG��QRZ�'LUHFWRU�RI� WKH�&'&��ZKRP�,� ODWHU�
MRLQHG�DW�WKH�,QVWLWXWH�IRU�+XPDQ�9LURORJ\�DW�WKH�8QLYHUVLW\�
RI� 0DU\ODQG� DIWHU� IXO¿OOLQJ� P\� $LU� )RUFH� FRPPLWPHQW��
$IWHU�WZR�\HDUV�RI�ZRUNLQJ��'U��'HERUDK�%LU[��WKH�FXUUHQW�

FRRUGLQDWRU� RI� WKH�:KLWH�+RXVH�&RURQDYLUXV�7DVN�)RUFH��
UHDFKHG� RXW� WR�PH� DQG� LQYLWHG�PH� WR� MRLQ� WKH�$UP\� DQG�
GR� PRUH� ZRUN� RQ� +,9� YDFFLQH� UHVHDUFK�� ,� DFFHSWHG� KHU�
LQYLWDWLRQ� DQG� ZDV� DVNHG� WR� KHOS� ZLWK� WKH� 59���� 3KDVH�
III HIV vaccine trial in Thailand, which remains the 
only vaccine trial that has shown protection against HIV 
infection. In 2015, I was eligible to retire from the military, 
DQG�,�ZDV�DVNHG�WR�MRLQ�WKH�,QWHUQDWLRQDO�9DFFLQH�,QVWLWXWH�
(IVI) as the Director General.

2. We understand that the International 
Vaccine Institute (IVI) is an international 
organization devoted to vaccine 
development and delivery for the developing 
world. Can you please tell our readers more 
about IVI’s identity and mission?

- ,9,�LV�D�QRQ�SUR¿W�LQWHUQDWLRQDO�RUJDQL]DWLRQ�WKDW�ZDV�
IRXQGHG� LQ������DV�DQ� LQLWLDWLYH�RI� WKH�8QLWHG�1DWLRQV�
'HYHORSPHQW�3URJUDPPH��81'3���7KH�81'3�VDZ�WKH�
need for an institute that develops vaccines for global 
KHDOWK�WR�¿OO�WKH�JDS�EHWZHHQ�WKH�DYDLODELOLW\�RI�YDFFLQHV�
for developing countries and developed countries. The 
PDMRU�YDFFLQH�FRPSDQLHV�DUH�JUHDW�DW�PDNLQJ�YDFFLQHV�
for diseases found in high-income countries, but not 
for diseases in developing countries. For many diseases 
found predominantly in developing countries, there were 
QR� YDFFLQHV� EHFDXVH� FRPSDQLHV� GLG� QRW� ¿QG� VXI¿FLHQW�
SUR¿W�LQFHQWLYH�WR�GHYHORS�WKHP��7KXV��,9,�ZDV�IRXQGHG�
DV� WKH� EUDLQFKLOG� RI�81'3� WR� GHYHORS� YDFFLQHV� WR� ¿OO�
this gap. 

,9,�LV�DQ�LQWHUQDWLRQDO�UHVHDUFK�RUJDQL]DWLRQ��6LPLODU�WR�
the WHO, we have signatory countries and state funders. 
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Dr. Kim delivering an oral cholera vaccine to a child in Ethiopia in 2015 
(Credit: IVI)

Jerome Kim, M.D.
Director General, International Vaccine Institute (IVI)
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0RUH�WKDQ�WZHQW\�¿YH�SHUFHQW�RI�RXU�IXQGLQJ�FRPHV�IURP�
RXU�VWDWH�IXQGHUV��ZKLFK�LQFOXGH�WKH�5HSXEOLF�RI�.RUHD��
Sweden, India, and Finland, and the rest comes from 
JUDQWV� E\�RUJDQL]DWLRQV� VXFK� DV� WKH�*DWHV�)RXQGDWLRQ��
WKH�:HOOFRPH�7UXVW��DQG�WKH�(XURSHDQ�8QLRQ�

IVI’s operating model is that we identify diseases that 
have gaps in vaccine development, create a vaccine in 
RXU� ODERUDWRU\��ZRUN� WR�JHW� IXQGLQJ�IRU� WKH� WHFKQRORJ\�
transfer of the vaccine to a developing country vaccine 
manufacturer, test the vaccine in Phase I – III trials, 
DQG� WKHQ�ZRUN�ZLWK� WKH�PDQXIDFWXUHU� WR�JHW� ORFDO��DQG�
ultimately WHO’s approval. WHO approval, called 
³SUHTXDOL¿FDWLRQ´��34�� LV�QHFHVVDU\�IRU�YDFFLQHV� WR�EH�
SXUFKDVHG�E\�81�DJHQFLHV�DQG�LV�D�IXUWKHU�DVVXUDQFH�RI�
TXDOLW\��:H�FDQ�DOVR�ZRUN�ZLWK�FRPSDQLHV�LQWHUHVWHG�LQ�
doing clinical trials in low and middle-income countries. 
)RU� H[DPSOH�� ZH� DUH� ZRUNLQJ� ZLWK� %KDUDW� %LRWHFK��
D� PDMRU� ,QGLDQ� YDFFLQH� PDQXIDFWXUHU�� WR� GR� 3KDVH� ,,�
,,,� WHVWLQJ� RI� WKHLU� FKLNXQJXQ\D� YDFFLQH� LQ� 3DQDPD��
Colombia, and Thailand.

Our main goal is to generate vaccines for global health, so 
RXU�SULRULW\�LV�WR�KDYH�WKH�YDFFLQHV�SUH�TXDOL¿HG��,Q�RWKHU�
words, we aim to move vaccines along a development 
SDWKZD\�ZLWK� WKH� HQG� EHLQJ� SUHTXDOL¿FDWLRQ�� XVH�� DQG�
reduction in the burden of disease. IVI also can be 
YLHZHG�DV�D�GHYHORSPHQW�RUJDQL]DWLRQ�EHFDXVH�ZH�ZRUN�
DORQJ� WKH� HQWLUH� VSHFWUXP� RI� YDFFLQH� 5	'�� ZH� ZRUN�
not only with vaccines that are being developed, but 
with vaccines that have been approved to increase their 
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XSWDNH�DQG�WR�JHQHUDWH�GDWD�LQ�WKH�³UHDO�ZRUOG´�WKDW�ZLOO�
KHOS� WR�JHQHUDWH�JRRG�SROLF\�� ,Q�VXFK�HIIRUWV��ZH�ZRUN�
ZLWK�RUJDQL]DWLRQV�VXFK�DV�:+2�DQG�*DYL��WKH�9DFFLQH�
$OOLDQFH� WR�FUHDWH�VWRFNSLOHV�DQG� UHFRPPHQGDWLRQV� IRU�
the use of vaccines because many countries are not 
DZDUH�KRZ�VLJQL¿FDQW�WKH�EXUGHQ�RI�WKHVH�GLVHDVHV�LV��,Q�
that sense, IVI also helps to generate demand for such 
vaccines—to get vaccines used to reduce the burden of 
disease. 

IVI’s mission is to discover, develop, and deliver safe, 
effective, and affordable vaccines for global health. 
We develop novel strategies on new vaccines that help 
children in any country receive vaccines for vaccine-
preventable diseases. 

1R�RWKHU�RUJDQL]DWLRQV�RFFXS\�WKH�VDPH�QLFKH��DQG�ZH�
DUH�RIWHQ� DVNHG�KRZ� ,9,� LV� GLIIHUHQW� IURP�*DYL�RU� WKH�
Global Fund. The difference is that Gavi and the Global 
Fund are funders, whereas we are executors or enablers. 
In our strategy, we choose vaccines based on burden of 
disease, whether the development is feasible and funding 
is available, and then assess the impact of having the 
YDFFLQH� DYDLODEOH�� 7KLV� VWUDWHJ\� KDV� EHHQ� ZRUNLQJ�� LW�
has created sustainable value for companies and impact 
IRU� SHRSOH� DURXQG� WKH� ZRUOG�� 7KLV� PDNHV� XV� UHOHYDQW�
WR�VWDNHKROGHUV��$OVR��LW�PHDQV�D�ORW�IRU�XV�WR�PDLQWDLQ�
HQRXJK�FDSDELOLW\� WR� IXQFWLRQ� OLNH� D� VPDOO�ELRWHFK²WR�
have people in the lab for discovery, others to manage 
clinical development, policy, vaccine delivery, and 
effectiveness trials for licensed vaccines. Thus, we have 
WR�PDLQWDLQ�RXU�NH\�FDSDELOLWLHV��ZKLFK�PHDQV� WKDW�ZH�
KDYH�WR�ZRUN�LQ�GLIIHUHQW�VWDJHV�RI�D�YDFFLQH¶V�OLIH�F\FOH�
with different diseases of importance to global health.

    We develop novel 
strategies on new vaccines 

that help children in any 
country receive vaccines 

for vaccine-preventable 
diseases

  

(Right to left) Dr. Kim with Ban Ki-moon, 8th UN Secretary-General, 
Minwon Lee, Director General, Center for Public Health Emergency 
Preparedness and Response at the KCDC; and Ki-Hwan Kweon, Director 
General, International Organizations Bureau of MOFA Korea, at the IVI 
State Forum 2019 (Credit: IVI)

IVI commemorating the institute’s 22nd anniversary in 2019 (Credit: IVI)

3. What are the major vaccines that IVI has 
been working on?

- 2XU�¿UVW�SUHTXDOL¿HG�YDFFLQH�LV�WKH�RUDO�FKROHUD�YDFFLQH��
DQG�WKH�VHFRQG�LV�WKH�W\SKRLG�FRQMXJDWH�YDFFLQH�ZKLFK�
currently is in Phase III testing. What we call “Vaccine 
��´� FRXOG� EH� D� PXOWLYDOHQW� QRQ�W\SKRLGDO� YDFFLQH�
against Salmonella or Shigella. We will be involved in 
WKH� WHVWLQJ� RI� YDFFLQHV� IRU� FKLNXQJXQ\D�� &29,'�����
and HPV, in collaboration with Bharat Biotech in India, 
,QRYLR� 3KDUPDFHXWLFDOV� LQ� WKH� 8�6��� DQG� WKH� 0LQLVWU\�
of Public Health in Thailand, respectively. We do not 
develop vaccines made by large companies that are 
ZHOO�IXQGHG�DQG�PDNLQJ�VLJQL¿FDQW�LQYHVWPHQWV��VXFK�DV�
the respiratory syncytial virus (RSV) vaccine. Instead, 
ZH� IRFXV� RQ� YDFFLQHV� WKDW� DUH� QHJOHFWHG� E\� WKH�PDMRU�
companies.

In 2000, IVI received a letter from Bill Gates Sr., who 
recently passed away. His message was written on a 
VLQJOH�OHWWHU�WKDW��SDUDSKUDVLQJ��VDLG��³:H�WKLQN�WKDW�,9,�
is right about the diseases of the most impoverished, 
KHUH¶V�����PLOOLRQ��3OHDVH�ZRUN�RQ�YDFFLQHV�DQG�LQIRUP�
XV� HYHU\� QRZ�DQG� WKHQ� DERXW� WKH� SURJUHVV�´� ,W�ZDV� DQ�
LQFUHGLEOH�JUDQW�WKDW�MXPS�VWDUWHG�,9,¶V�ZRUN��
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,9,�EHJDQ�LWV�ZRUN�E\�H[SORULQJ�WKH�GLVHDVHV�WKDW�EULQJ�
VLJQL¿FDQW�EXUGHQV�LQ�WKH�GHYHORSLQJ�ZRUOG��DQG�KRZ�ZH�
FDQ�VWDUW�WR�PDNH�YDFFLQH�VROXWLRQV�DJDLQVW�WKHP��/DWHU��
,9,�UHFHLYHG�DQRWKHU�JUDQW�WKDW�DOORZHG�XV�WR�ZRUN�RQ�D�
cholera vaccine that was being made by a Vietnamese 
biotech, called Vabiotech. The vaccine wasn’t at the 
level to be approved for use by the WHO. Therefore, 
IVI brought the vaccine in-house, reformulated it to 
meet the international standards, then transferred it 
EDFN�WR�9DELRWHFK�DQG�WR�6KDQWKD�%LRWHFKQLFV��%\�������
the vaccine had not only been approved in India, but 
LW�ZDV�DOVR�SUH�TXDOL¿HG�E\�WKH�:+2��7KLV�PHDQW�WKDW�
81,&()�FRXOG�SXUFKDVH� WKH�YDFFLQH�DQG�SURYLGH� LW� WR�
Gavi, the Vaccine Alliance, with the goals of increasing 
DFFHVV� WR� LPPXQL]DWLRQ� LQ� GHYHORSLQJ� FRXQWULHV� DQG�
global distribution. 

In fact, that was only the beginning. Shantha was not 
PDNLQJ�HQRXJK�RUDO�FKROHUD�YDFFLQH��VR�ZH�WUDQVIHUUHG�
WKH� YDFFLQH� WR� D� VPDOO�.RUHDQ� FRPSDQ\�� (X%LRORJLFV��
Now, this company is the world’s largest supplier of 
RUDO�FKROHUD�YDFFLQH��PDNLQJ�XS�RYHU�����RI�WKH�FXUUHQW�
VWRFNSLOH��7KH�GHPDQG�LV�VWLOO�VN\URFNHWLQJ�EHFDXVH�WKH�
WHO announced a plan to reduce cholera deaths by 
����DQG�HOLPLQDWH�FKROHUD� LQ�DV�PDQ\�DV����FRXQWULHV�
by 2030.
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4. You formerly served in the U.S. Military 
as Deputy Director and Chief, Laboratory of 
Molecular Virology and Pathogenesis at the 
U.S. Military HIV Research Program  and as 
the HIV Vaccines Project Manager with the 
U.S. Army Medical Materiel Development 
Activity. Could you please share your 
thoughts on this experience? How did your 
service affect your professional philosophy?

- 6RPHWKLQJ�WKDW�LV�QRW�YHU\�ZHOO�NQRZQ�DERXW�WKH�8�6��
military is that it is helping the primary development 
and/or the invention of eight different licensed vaccines, 
DQG�PDQ\�IDOO�LQWR�WKH�³XQLQFHQWLYL]HG´�FDWHJRU\��,Q�IDFW��
VHYHUDO�PDMRU�YDFFLQHV�WKDW�DUH�XVHG�WRGD\�RULJLQDWHG�LQ�
or were tested by the military. Examples include the 
meningitis vaccine, the testing of the hepatitis A and 
-DSDQHVH� HQFHSKDOLWLV� YDFFLQHV��0RUHRYHU�� WKH� YDFFLQH�
DJDLQVW�DGHQRYLUXV�W\SHV���DQG���ZDV�GHYHORSHG�E\�WKH�
military because it was causing a critical problem in the 
military population, particularly among the new recruits. 
7KH� YLUXVHV�PDGH� D� ODUJH� QXPEHU� RI� UHFUXLWV� VLFN� DQG�
resulted in the death of a few recruits every year, so the 
vaccine was developed and is still being used today. 
$OVR�� WKH� IDPRXV� *6.�PDODULD� YDFFLQH� VWDUWHG� LQ� WKH�
$UP\��PRUH� VSHFL¿FDOO\�� ERWK� WKH� GHYHORSPHQW� RI� WKH�
DQWLJHQ� DQG� WKH� DGMXYDQW�� ZKLFK� PDNHV� WKH� YDFFLQH�
so effective, originated in the Army through a co-
GHYHORSPHQW�DJUHHPHQW�ZLWK�*6.��

Thus, the Army’s involvement in vaccine development 
revolves around neglected diseases, such as dengue, 

PDODULD��RU�+,9��DQG�WKLV�FORVHO\�UHVHPEOHV�WKH�ZRUN�ZH�
do at IVI. In developing vaccines such as HIV vaccines 
that do not have big commercial partners attached to it, 
the Army model is similar to IVI’s. 

,9,� ¿QGV� IXQGLQJ� WR� GHYHORS� D� YDFFLQH� DQG� KHOSV� WR�
create the use case for it, essentially creating supply and 
demand. For the Army, that funding comes from the 
8�6��JRYHUQPHQW�DQG�LQFUHDVLQJO\�IURP�RXWVLGH�VRXUFHV��
In the case of IVI, the funding comes from the Gates 
Foundation or governments of Sweden, India, Finland, 
DQG�.RUHD��

7KH�$UP\¶V�ZRUN� LV� LQFUHGLEO\� VLJQL¿FDQW�EHFDXVH� LW¶V�
GLI¿FXOW�WR�JHW�WKH�ELJ�FRPSDQLHV�HQJDJHG�LQ�QHJOHFWHG�
GLVHDVHV��,Q�IDFW��WKH�$UP\¶V�+,9�YDFFLQH�WULDO��59�����
showed signs of protection against HIV, but no 
companies were interested in further trials in Thailand 
DQ\PRUH��7KHUHIRUH��ZH�ZRUNHG�ZLWK�D�VPDOO�FRPSDQ\�
WR� ¿QG� D� PHFKDQLVP� WR� PDQXIDFWXUH� WKH� YDFFLQH� LQ�
7KDLODQG��ZH�ZHUH� QRW� VXFFHVVIXO� LQ� WKDW� HIIRUW�� EXW� LW�
GLG� PDNH� PH� WKLQN� DERXW� WKH� REVWDFOHV� VXUURXQGLQJ�
vaccines for global health. The Army’s contribution to 
YDFFLQH� GHYHORSPHQW� LV� UHPDUNDEOH�� EXW� LW� LV� QRW� YHU\�
ZHOO�NQRZQ��

5. During the current COVID-19 pandemic, 
many major health organizations around 
the world are making enormous efforts to 
develop vaccines. What efforts, if any, has 
IVI made to help manage the pandemic?
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 Dr. Kim with Kang Kyung-Wha, South Korean Foreign Minister discussing the COVID-19 pandemic and
equitable access to vaccines in June 2020 (Credit: MOFA Korea)

- Currently, IVI is also occupied by COVID-19. Some 
of our vaccine trials were put on hold because of the 
ORFNGRZQ�� *RYHUQPHQWV� GHOD\HG� PDVV� YDFFLQDWLRQ�
campaigns and childhood vaccination programs that 
Gavi is funding all around the world. In fact, the 
pandemic has also impaired the activities in cholera 
vaccination. 

As for COVID-19, by February 2020, many different 
companies and research groups had already become 
interested in developing new vaccines. Therefore, rather 
than pursue an IVI vaccine, we decided that we would 
KHOS� DQ\� FRPSDQ\� RU� RUJDQL]DWLRQ� WKDW� KDG� D� YDFFLQH�
and needed IVI’s support. I believe that was the right 
decision. 

The companies that requested our support were usually 
VPDOOHU�FRPSDQLHV��DQG�WKH\�DVNHG�IRU�RXU�DVVLVWDQFH�LQ�
GLIIHUHQW�DUHDV�RI�YDFFLQH�GHYHORSPHQW��:H�ZHUH�DVNHG�
to help with animal immunogenicity studies to learn if 
the vaccine was creating the right immune responses, 
challenge studies in hamsters or mice, or to help them 
H[HFXWH�WULDOV�LQ�.RUHD�RU�HOVHZKHUH��:H�JODGO\�DFFHSWHG�
those requests, and that has been our approach—we 
have set up IVI to be an honest facilitator, providing 
services to support moving many companies’ products 
PRUH�TXLFNO\�DQG�HI¿FLHQWO\��

By not pursuing our own vaccine, IVI chose a product-
agnostic approach to COVID-19 vaccine development. 
2XU�SULRULW\�LV�WR�KDYH�YDFFLQHV�DV�TXLFNO\�DV�SRVVLEOH��
and that is exactly what IVI is doing.

6. As a trusted expert in the field of vaccines, 
what are your expectations and concerns 
regarding COVID-19 vaccine development? 

- In my opinion, if the current round of COVID-19 
vaccine development succeeds, meaning it is shown to 
be safe and effective against the virus, we should have 
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the initial interim read-outs in November or December 
of this year. 

+RZHYHU�� MXVW�EHFDXVH� WKH�YDFFLQHV�KDYH�SURYHQ� WR�EH�
safe and effective, it does not mean that COVID-19 is 
put away for good. In fact, the questions that arise on the 
GD\�DIWHU�HI¿FDF\�ZRXOG�EH��³ZKR�ZLOO�PDNH�WKLV�YDFFLQH�
LQ�VXI¿FLHQW�TXDQWLW\�DQG�ZKHQ�ZLOO�WKRVH�TXDQWLWLHV�EH�
DYDLODEOH"´�7KH�VHFRQG�TXHVWLRQ�ZRXOG�EH��³KRZ�DUH�ZH�
JRLQJ� WR� XWLOL]H� WKH� YDFFLQH"´� )RU� LQVWDQFH��2SHUDWLRQ�
Warp Speed, initiated by the White House to accelerate 
the development, manufacturing, and distribution of 
&29,'���� YDFFLQHV�� LV� GHVLJQHG� WR� WDNH� FDUH� RI� 8�6��
FLWL]HQV��EXW�ZKDW�DERXW�WKH�UHVW�RI�WKH�ZRUOG"�2SHUDWLRQ�
Warp Speed has pre-purchased hundreds of millions 
RI�GRVHV�IRU�WKH�8�6���EXW�ZKHUH�LV�WKH�FRPPLWPHQW�IRU�
other countries?

/RJLVWLFV�DQG�GHOLYHU\�RI�YDFFLQHV�ZLOO�EH�D�PDMRU�LVVXH��
Do we have the facilities to distribute vaccines that have 
WR� EH� NHSW� DW� ����&� RU� ����&�� ZKLFK� LV� WKH� QHFHVVDU\�
temperature for RNA vaccine storage? Not only that, 
how are we going to distribute a vaccine that may be 
PRUH�WKDQ��������RI�WKH�8QLWHG�6WDWHV�SRSXODWLRQ�KDV�
WR� WDNH"�7KHVH�GD\V��QRW� WKDW�PDQ\�YDFFLQHV�DUH�JLYHQ�
WR� DGXOWV� LQ� WKH� 8�6�²PD\EH� WKH� ÀX� YDFFLQHV�� EXW�
QRW� HYHU\RQH� WDNHV� WKHP�� 7KXV�� HYHQ� DEVHQW� YDFFLQH�
KHVLWDQF\��LW�PD\�EH�PRUH�GLI¿FXOW�WR�GHOLYHU�YDFFLQHV�WR�
the adult population than to children. 

The countries around the world, typically the high-income 
countries, have started to purchase large amounts of 
vaccines for their own populations. For other countries, 
COVAX, the vaccines pillar of the Access to COVID-19 

First Lady Kim Jung-sook of South Korea with Dr.  Kim and Prof. 
Sang Chul Park during the award ceremony at ‘Shared Future, Global 

Solidarity’ event at IVI headquarters in Seoul 

           Our priority is to 
have vaccines as quickly as 
possible, and that is exactly 
what IVI is doing       
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Tools (ACT) Accelerator, is aiming to provide vaccines. 
It currently plans to have 2 billion doses by the end of 
����²URXJKO\� ���� RI� WKH� DQWLFLSDWHG� QHHG�� &29$;�
is important to this, but countries need to step up and 
provide funding for it. Agreements need to be executed 
with 190+ countries that have potentially signed on to 
COVAX, and vaccines need to be purchased, delivered, 
and given to populations in all countries. 

Then, there will be questions around safety. We will 
NQRZ�WKH�YDFFLQHV�DUH�HI¿FDFLRXV�LI� WKH\�DUH�DSSURYHG�
IRU�HPHUJHQF\�XVH��DQG�ZH�ZLOO�NQRZ�WKH�VDIHW\�SUR¿OH�
over a short term, such as 6 or 9 months. However, it 
LV�FUXFLDO�WKDW�ZH�NQRZ�WKHLU�VDIHW\�RYHU�D�PXFK�ORQJHU�
period, especially in people who were vaccinated 
HDUO\�RU� RXWVLGH�RI� WKH�8�6��$OVR��ZH�QHHG� WR�NQRZ� LI�
the capabilities to identify long term safety exists—the 
capability to review safety information, to guarantee 
VDIHW\��DQG�WR�WUDFN�DGYHUVH�HYHQWV�UHODWHG�WR�YDFFLQDWLRQ��
If not, such systems need to be strengthened around the 
world so that we are aware of unusual developments 
related to safety, enhanced disease, or worsening of the 
disease in the third year after vaccination. In fact, these 
NLQGV�RI�DGGLWLRQDO�GDWD�DUH�QHFHVVDU\�EHFDXVH�ZH�GLG�QRW�
KDYH�WKH�OX[XU\�WR�WDNH�WLPH�WR�FROOHFW�WKH�GDWD��FRQGXFW�
WULDOV��RU�VWXG\�&29,'����LQ�GHSWK�LQ�MXVW���PRQWKV��

Thus, many pressing questions will arise about the 
GD\�DIWHU� HI¿FDF\�� DQG� WKH\�ZLOO� HYHQWXDOO\�QHHG� WR�EH�
DGGUHVVHG��,Q�DGGLWLRQ��WKH�¿QDO�TXHVWLRQ�ZLOO�EH�DURXQG�
effectiveness, real world evidence, which leads to the 
question around herd immunity, a concept that occurs 
when enough people in the community become immune 
and reduces the spread of the disease. 

7. As a respected physician and scientist 
with decades of experience, what do you 
see as the major changes in medicine, 
vaccines, or HIV studies in the next 10 
years? How does this projection affect 
your work?

- 7KH�ODVW�+,9�YDFFLQH�HI¿FDF\�WULDO��FRQGXFWHG�E\�WKH�
+,9� 9DFFLQH� 7ULDOV� 1HWZRUN� �+971��� ZDV� VWRSSHG�
because it was not able to show protection, as opposed 
to previous HVTN trials which were stopped because 
of excess infections in the vaccine group. There is a 
WULDO�RQ�JRLQJ�ZLWK�D�-RKQVRQ�	�-RKQVRQ�+,9�YDFFLQH�

using its Ad26 vector, and I hope that will show some 
signs of protection. However, what the company plans 
to do with the vaccines in low and middle-income 
countries is an open question. There is a tremendous 
need for HIV vaccines around the world, but many 
companies are not interested in vaccines purely for use 
outside of high-income countries. Thus, there is a need 
IRU� RUJDQL]DWLRQV� WR� PRYH� IRUZDUG�� 0D\EH� WKH\� FDQ�
consider IVI’s operating model involving developing 
FRXQWU\�PDQXIDFWXUHUV� WR�PDNH� JOREDO� KHDOWK� YDFFLQHV�
DYDLODEOH�DW�D�PXFK�ORZHU�FRVW�DQG�WR�PLQLPL]H�ULVN�WR�
the larger pharmaceutical companies. 

HIV medicine/HIV prevention is changing. We now 
have longer acting prophylactic medication that people 
FDQ�WDNH��ZKLFK�PDNHV�LW�HDVLHU�WR�SUHYHQW�+,9�DURXQG�
the world through the use of drugs. There are also 
QRYHO� PHWKRGV� RI� GHOLYHU\� DQG� EURDGO\� QHXWUDOL]LQJ�
monoclonal antibodies for new ways to prevent HIV. 
,Q�IDFW��PRQRFORQDO�DQWLERGLHV�KDYH�EHHQ�D�UHPDUNDEOH�
advance in medicine, but their cost is high—tens of 
thousands of dollars per dose. The challenge is moving 
this forward in global health because we need vaccines 
that cost $1 or $2 per dose or are priced according to the 
cost of HIV care. For that, companies need to be able to 
manufacture monoclonal antibodies at a lower cost.

7KXV��WKH�+,9�¿HOG�LV�GH¿QLWHO\�FKDQJLQJ��DQG�WKH�QRQ�
vaccine strategies are showing promise. However, for all 
the millions of HIV infected people in this world and 
for all the infections that are prevented by prophylactic 
treatment, we have to move forward with whatever 
ZRUNV�
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Dr. Kim with his family 

-HURPH�.LP��0�'��� DQ� LQWHUQDWLRQDO� H[SHUW� RQ� WKH� HYDOXDWLRQ� DQG� GHYHORSPHQW� RI� YDFFLQHV�� FXUUHQWO\�
VHUYHV�DV�WKH�'LUHFWRU�*HQHUDO�RI�WKH�,QWHUQDWLRQDO�9DFFLQH�,QVWLWXWH�LQ�6HRXO��6RXWK�.RUHD��+H�LV�DOVR�DQ�
DGMXQFW�SURIHVVRU�RI�PHGLFLQH�DW�WKH�8QLIRUPHG�6HUYLFHV�8QLYHUVLW\�RI�WKH�+HDOWK�6FLHQFHV�DQG�D�IHOORZ�RI�
WKH�$PHULFDQ�&ROOHJH�RI�3K\VLFLDQV�DQG�WKH�,QIHFWLRXV�'LVHDVHV�6RFLHW\�RI�$PHULFD��'U��.LP�UHFHLYHG�KLV�
%�$��IURP�WKH�8QLYHUVLW\�RI�+DZDLL�DQG�KLV�0�'��IURP�WKH�<DOH�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��)RUPHUO\��

-HURPH�.LP��0�'���
Director General, International Vaccine Institute (IVI)

he was the principal deputy and chief at the Laboratory of Molecular Virology and Pathogenesis at the Military HIV Research 
3URJUDP��'U��.LP�DOVR�VHUYHG�DV�SURMHFW�PDQDJHU�IRU�WKH�+,9�9DFFLQHV�DQG�$GYDQFHG�&RQFHSWV�(YDOXDWLRQ�3URMHFW�0DQDJHPHQW�
2I¿FHV��+H�OHG�WKH�$UP\¶V�3KDVH�,,,�+,9�YDFFLQH�WULDO��59������WKH�¿UVW�GHPRQVWUDWLRQ�WKDW�DQ�+,9�YDFFLQH�FRXOG�SURWHFW�DJDLQVW�
LQIHFWLRQ��7KURXJKRXW�KLV�FDUHHU�WR�GDWH��'U��.LP�KDV�DXWKRUHG�RYHU�����SXEOLFDWLRQV�DQG�UHFHLYHG�WKH�-RKQ�0DKHU�$ZDUG�IRU�
5HVHDUFK�([FHOOHQFH�IURP�WKH�8QLIRUPHG�6HUYLFHV�8QLYHUVLW\�RI�WKH�+HDOWK�6FLHQFHV�LQ�������

RQ�WKH�FXWWLQJ�HGJH��WKLQNLQJ�DERXW�SUREOHPV�WKDW�DUH�DEOH�
to bring solutions forward, and not everyone wants to do 
WKDW��$V�&29,'���� HPSKDVL]HV��ZH� KDYH� KXQGUHGV� RI�
thousands of dedicated healthcare professionals around 
the world doing what they do best, which is saving the 
lives of those who are suffering. We desperately need 
people who are willing to do that, and we also need 
people who are willing to come up with the innovative 
solutions to move forward. IVI’s mission of discovery, 
development and delivery may enable the world’s most 
vulnerable people to lead full and productive lives by 
accelerating R&D for vaccines that confer freedom from 
vaccine preventable illnesses. That is what motivates the 
SHRSOH�ZKR�ZRUN�DW�,9,�

8. Dr. Kim, your experience will be a true 
inspiration to our readers and many in 
the healthcare industry. Could you please 
share a message for future physicians and 
healthcare professionals that wish to pursue 
careers in medicine?

- ,�WKLQN�WKDW�IXWXUH�SK\VLFLDQV�DQG�SHRSOH�ZKR�ZDQW�WR�EH�
physicians should never stop trying to improve the quality 
of people’s lives, either by treating patients directly 
under their care or through research in preventing illness 
or death. For me, research is what always interested me 
about medicine. I wanted to be in something where I was 
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Dr. Kim with with IVI’s typhoid surveillance and vaccine effectiveness 
teams in Antananarivo, Madagascar in 2019 (Credit: IVI)
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Aurinia’s Voclosporin Has Nephrotoxicity 
Concerns That Could Minimize First-Line 
Potential for Lupus Nephritis Patients

BIOPHARMA REPORT I

Aurinia Pharmaceutical’s� �1$6'$4�$83+��
voclosporin has potential long-term nephrotoxicity 
FRQFHUQV� WKDW� FRXOG� SUHFOXGH� ZLGHVSUHDG� ¿UVW�OLQH�
use in lupus nephritis (LN) until extended safety data 
becomes available, most experts said. The mode of 
DFWLRQ�� WKRXJK�� PHDQV� WKHUH� LV� ¿UVW�OLQH� WUHDWPHQW�
SRWHQWLDO� IRU� SDWLHQWV� ZLWK� HOHYDWHG� SURWHLQXULD� ULVN��
which typically occurs in more severe LN, some said.

However, a Phase III investigator countered this 
view, noting the mechanism of action (MOA) means 
WKHUH� ZLOO� EH� QR� VLJQL¿FDQW� QHSKURWR[LFLW\� FRQFHUQV��
9RFORVSRULQ� ZLOO� PRVW� OLNHO\� VHUYH� DV� D� VHFRQG�OLQH�
treatment for patients unsuccessful on current standards 
of care (SOCs), this investigator added.  

$IWHU� GHPRQVWUDWLQJ� VWDWLVWLFDOO\� VLJQL¿FDQW�
improvement in the primary endpoint of complete 
UHQDO�UHVSRQVH�RYHU�SODFHER�LQ�WKH����ZHHN�3KDVH�,,,�
$8525$� WULDO� �1&7����������� YRFORVSRULQ� KDV� D�
KLJK� OLNHOLKRRG� RI� EHFRPLQJ� WKH� ¿UVW� )'$�DSSURYHG�
LN treatment, experts agreed. The drug’s regulatory 
chances are bolstered by the study’s heavy taper of 
corticosteroids, which carry a multitude of side effects 
in high doses. In addition, the study found no apparent 
added toxicity over SOC.

Nevertheless, nephrologists are typically more 
concerned with sustained renal remission and 
nephrotoxicity concerns over at least several years, 
rather than the primary endpoint, most experts said. As 
a result, nephrologists could be hesitant to prescribe 
YRFORVSRULQ�� D� FDOFLQHXULQ� LQKLELWRU� �&1,��� ¿UVW�OLQH�
WR� SDWLHQWV� ZLWK� DQ� HOHYDWHG� ULVN� RI� QHSKURWR[LFLW\�
until more extended safety data and additional 
SKDUPDFRNLQHWLF�DQDO\VHV�RI�NLGQH\�ELRSVLHV�RI�WUHDWHG�
patients become available, they added.

The CNI class has been prone to nephrotoxicity 
FRQFHUQV� LQ� WKH� NLGQH\� WUDQVSODQW� LQGLFDWLRQ�� $V� D�
result, most experts said they are unclear whether 
voclosporin, which offers a more stable metabolic 
SUR¿OH�WKDQ�WKH�¿UVW�JHQHUDWLRQ�RI�&1,V��SRVHV�VLPLODU�
concerns.

7KH� )'$� JUDQWHG� YRFORVSRULQ� D� 3'8)$� GDWH� RI� ���
-DQXDU\������� DFFRUGLQJ� WR� D� ��� -XO\� FRPSDQ\�SUHVV�
release. According to a one analyst report, voclosporin 
LQ�/1�KDV�H[SHFWHG�SHDN�VDOHV�RI�86'�����EQ�LQ�������
Aurinia did not respond to a request for comment. 
$XULQLD�KDV�D�PDUNHW�FDS�RI�86'�����EQ�

Lack of extended safety data hampers placement

Though there are no FDA-approved treatments for LN, 
mycophenolate mofetil (MMF) or cyclophosphamide 
DUH� ZLGHO\� FRQVLGHUHG� WR� EH� WKH� WZR� 62&� ¿UVW�OLQH�
treatment options for LN alongside corticosteroid 
XVH�� ,Q�$8525$��SDWLHQWV�RQ�YRFORVSRULQ�DQG�00)�
together had greater complete renal response and no 
apparent added toxicity over monotherapy MMF, which 
H[SHUWV�VDLG�ZLOO�PRVW�OLNHO\�PHDQ�)'$�DSSURYDO�

7KRXJK� WKH� UDWH�RI� UHQDO� UHPLVVLRQ�DQG� VDIHW\�SUR¿OH�
GHPRQVWUDWHG� LQ� $8525$� DUH� HQFRXUDJLQJ� IURP� D�
regulatory and clinical perspective, nephrologists 
are typically most concerned with sustained renal 
remission and nephrotoxicity concerns over at 
least two to three years, agreed a LN researcher and 
$8525$� LQYHVWLJDWRU� 'U� %UDG� 5RYLQ�� QHSKURORJLVW��
:H[QHU� 0HGLFDO� &HQWHU�� 8QLYHUVLW\� RI� 2KLR�� $V� D�
&1,��YRFORVSRULQ�FRXOG�FDXVH�QHSKURWR[LFLW\�RU�NLGQH\�
¿EURVLV��ZKLFK�LV�PRUH�OLNHO\�WR�RFFXU�DW�OHDVW�WZR�\HDUV�
after diagnosis, they said. Similar concerns are present 
LQ� ¿UVW�JHQHUDWLRQ� &1,V� DQG� LQ� WKHLU� XVH� IRU� NLGQH\�
transplant patients.

$V� D� UHVXOW�� WKH� ODFN� RI� H[WHQGHG� VDIHW\� GDWD� ZLOO�
OLNHO\� SUHFOXGH�PDQ\� QHSKURORJLVWV� IURP� FRQVLGHULQJ�
YRFORVSRULQ� DV� D� ¿UVW�OLQH� WKHUDS\� XQWLO� WKLV� GDWD�
becomes available, agreed Rovin, the LN researcher 
DQG�'U�-RDQ�0HUULOO��SURIHVVRU�RI�PHGLFLQH��8QLYHUVLW\�
RI�2NODKRPD�+HDOWK�6FLHQFHV�&HQWHU��2NODKRPD�&LW\��
As a result, both Rovin and the LN researcher said it was 
XQOLNHO\� DQ\� /1� SDWLHQWV� ZLWK� SUH�H[LVWLQJ� LPSDLUHG�
NLGQH\�IXQFWLRQ�RU�PRUH�VXVFHSWLEOH�WR�SUR¿EURWLF�ULVN�
ZRXOG�EH�SUHVFULEHG�YRFORVSRULQ��SDUWLFXODUO\�DV�D�¿UVW�
line therapy.
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+RZHYHU��YRFORVSRULQ¶V�PRUH�VWDEOH�PHWDEROLF�SUR¿OH�
FRPSDUHG�WR�WKH�SUHYLRXV�FODVV�RI�&1,V�OLNHO\�PHDQV�
QHSKURWR[LFLW\� ZLOO� QRW� EH� D� VLJQL¿FDQW� FRQFHUQ��
$8525$�SULQFLSDO�LQYHVWLJDWRU�'U�0DU\�$QQH�'RROH\�
said. As a result, voclosporin could be an effective 
later-line treatment option for patients who are not 
successful on cyclophosphamide or monotherapy 
MMF initially, said Dooley, rheumatology specialist, 
Raleigh Neurology Associates, North Carolina.

When compared to cyclosporine, a CNI sometimes 
used as a later-line LN treatment, voclosporin binds 
more tightly to the site of activity, uses smaller doses, 
DQG�GRHV�QRW�UHTXLUH�FRQVWDQW�GRVH�DGMXVWPHQWV��7KHVH�
DOO� ZLOO� OLNHO\� VLJQL¿FDQWO\� UHGXFH� QHSKURWR[LFLW\�
concerns, Dooley added.

Still, the LN researcher said initial signs of 
nephrotoxicity are often delayed and subclinical, 
meaning they may not appear during the study’s 
one-year time period. Additionally, because the 
YRFORVSRULQ� GRVDJH� LV� ¿[HG� DQG� GRHV� QRW� UHTXLUH�
FRQVLVWHQW�PHWDEROLF�GDWD�PRQLWRULQJ�WR�DGMXVW�GRVHV��
initial clinical signs of nephrotoxicity could be harder 
to detect, he added.

Rovin agreed with the LN researcher, adding that his 
lab and several others were histologically examining 
WLVVXHV�IURP�NLGQH\�ELRSVLHV�GRQH�LQ�VRPH�$8525$�
patients before and after the study in both treatment 
groups. Additionally, a three-year extension safety 
VWXG\� �1&7���������� LV� XQGHUZD\� IRU� $8525$�
patients, though neither these results nor data from the 
ELRSV\�H[DPLQDWLRQV�DUH�OLNHO\�WR�EH�DYDLODEOH�SULRU�WR�
YRFORVSRULQ¶V�3'8)$�GDWH��KH�VDLG�

02$�EHQH¿FLDO�IRU�KLJK�ULVN�SURWHLQXULD�SDWLHQWV

As a CNI, voclosporin counteracts LN by targeting 
7� FHOOV��ZKLFK� LQ� WXUQ� KHOSV� VWDELOL]H� SRGRF\WHV� DQG�

UHGXFHV�SURWHLQXULD�DQG�LQÀDPPDWLRQ��5RYLQ�DQG�WKH�/1�
researcher said. As a result, LN patients with high levels 
RI� SURWHLQXULD� FRXOG� JDLQ� D� PRUH� SURQRXQFHG� EHQH¿W�
IURP� XVLQJ� YRFORVSRULQ�� PDNLQJ� WKHP� FDQGLGDWHV� IRU�
¿UVW�OLQH�XVH�RI�YRFORVSRULQ�DQG�00)��WKH\�VDLG�

Still, most nephrologists would only prescribe this 
treatment to patients with high levels of proteinuria 
ZKR�DUH�QRW�DW�D�KLJK�ULVN�RI�QHSKURWR[LFLW\�DQG�GR�QRW�
KDYH�VLJQL¿FDQW�SUH�H[LVWLQJ�NLGQH\�GDPDJH��WKH\�VDLG��
7KRXJK� WKH�KHWHURJHQHLW\�RI� WKH�/1�SRSXODWLRQ�PDNHV�
LW�GLI¿FXOW� WR�SUHGLFW� WKH�QXPEHU�RI�SDWLHQWV�ZKR�FRXOG�
EHQH¿W�IURP�¿UVW�OLQH�YRFORVSRULQ�XVH��WKH�/1�UHVHDUFKHU�
SUHGLFWHG���±����RI�WKH�SDWLHQW�SRSXODWLRQ�

3RVLWLYH� UHVXOWV� LQ� $8525$� DUH� D� VWURQJ� LQGLFDWRU�
of voclosporin’s ability to counteract proteinuria, as 
XULQH� SURWHLQ�FUHDWLQLQH� UDWLR� �83&5�� ZDV� XVHG� LQ�
SDUW� WR� GH¿QH� FRPSOHWH� UHQDO� UHVSRQVH�� 5RYLQ� DQG� WKH�
/1� UHVHDUFKHU� VDLG�� ,Q�$8525$�� WKH� VWXG\¶V� SULPDU\�
HQGSRLQW� RI� FRPSOHWH� UHQDO� UHPLVVLRQ� ZDV� GH¿QHG� DV�
83&5� RI� �����PJ�PJ�� HVWLPDWHG� JORPHUXODU� ¿OWUDWLRQ�
UDWH��H*)5������P/�PLQ��RU�QR�GHFUHDVH�IURP�EDVHOLQH�LQ�
H*)5�RI�!������$UULHQV��HW�DO��Annals of the Rheumatic 
Diseases�����������SS�����������

Still, most nephrologists would only 
prescribe this treatment to patients with 
high levels of proteinuria who are not at 
a high risk of nephrotoxicity



6WURQJ� HI¿FDF\�� VDIHW\� LQ� WULDO� VXSSRUW� DSSURYDO�
likelihood

%HFDXVH� $8525$� GHPRQVWUDWHG� HI¿FDF\� RQ� WRS�
of MMF without any apparent added toxicity, FDA 
DSSURYDO� LV� OLNHO\�� VDLG� 5RYLQ�� ,Q� WKH� ����SDWLHQW�
$8525$�VWXG\��������RI�SDWLHQWV�UHFHLYLQJ�����PJ�
of voclosporin twice a day with 2g of MMF daily had 
D� FRPSOHWH� UHQDO� UHVSRQVH�� FRPSDUHG� WR� ������ RI�
SDWLHQWV�WDNLQJ�RQO\�00)��S���������DFFRUGLQJ�WR�WKH�
aforementioned paper.

:KLOH� ERWK� LPPXQRVXSSUHVVRUV� DUH� NQRZQ� WR� FDXVH�
VLGH�HIIHFWV��LQFOXGLQJ�LQIHFWLRQ��WKH�ODFN�RI�LQFUHDVHG�
toxicity in combining voclosporin with the most 
commonly accepted SOC will be important for 
UHJXODWRUV�� DJUHHG� 'U� *HRUJH� 7VRNRV�� LPPXQRORJ\�
faculty member, Beth Israel Deaconess Medical Center, 
Boston, Massachusetts. Severe adverse events (SAEs) 
were largely consistent in both groups, occurring in 
������ RI� SDWLHQWV� LQ� WKH� WUHDWPHQW� DUP�� LQFOXGLQJ�
RQH�GHDWK��DQG�������RI�SDWLHQWV�LQ�WKH�SODFHER�DUP��
LQFOXGLQJ�¿YH�GHDWKV��7KH�PRVW�FRPPRQO\�RFFXUULQJ�
6$(� ZDV� LQIHFWLRQ�� ZKLFK� RFFXUUHG� LQ� ������ RI�
YRFORVSRULQ� SDWLHQWV� DQG� ������ RI� SODFHER� SDWLHQWV��
DQG�QR�VLJQL¿FDQW�FKDQJHV� LQ�H*)5��EORRG�SUHVVXUH��
lipids, or glucose in the voclosporin arm, according 
to the paper.

Because of the steroid taper, voclosporin demonstrated 
HI¿FDF\� DJDLQVW� D� ORZ� SODFHER� UHVSRQVH�� LQFUHDVLQJ�

FRQ¿GHQFH�LQ�WKH�YRFORVSRULQ¶V�DELOLW\�WR�LPPHGLDWHO\�
help patients during the study’s one-year timeframe 
from a regulatory standpoint, said Merrill.

Further, in line with a growing movement in 
nephrology to lower steroid use in light of their 
many side effects, which include increased blood 
pressure and bone damage, the steroid taper adds to 
voclosporin’s attractiveness from a clinical standpoint, 
DJUHHG�0HUULOO�DQG�$8525$�LQYHVWLJDWRU�'U�&ULVWLQD�
Arriens, clinical assistant member, Arthritis & 
&OLQLFDO� ,PPXQRORJ\� 5HVHDUFK� 3URJUDP�� 8QLYHUVLW\�
RI� 2NODKRPD� +HDOWK� 6FLHQFHV� &HQWHU�� $GGLWLRQDOO\��
despite being only one small molecular change 
from cyclosporine, voclosporin does not cause 
hypertension and does not require constant metabolic 
GDWD�PRQLWRULQJ�DQG�GRVH�DGMXVWLQJ��0HUULOO�DQG�5RYLQ�
said.

,Q�WKH�����SDWLHQW�3KDVH�,,�$85$�/9��1&7����������
VWXG\��SDWLHQWV� WDNLQJ� WKH� ORZHU�GRVH�RI�YRFORVSRULQ��
ZKLFK�ZDV�XVHG�LQ�WKH�$8525$�WULDO��KDG�FRPSOHWH�
UHQDO� UHVSRQVH� LQ� ������ RI� SDWLHQWV� FRPSDUHG� WR�
������ RI� SDWLHQWV� LQ� WKH� SODFHER� JURXS� DIWHU� ���
ZHHNV�� /LNH� $8525$�� SDWLHQWV� LQ� DOO� $85$�/9�
WULDO� DUPV� XQGHUZHQW� EDFNJURXQG�00)� WKHUDS\� DQG�
an aggressive steroid taper (Rovin, et al. Kidney 
International��������������SS������������([SHUWV�VDLG�
WKH�VWURQJ�HI¿FDF\�LQ�WKH�3KDVH�,,�WULDO�IXUWKHU�EROVWHUV�
voclosporin’s regulatory chances.

William Newton is a healthcare reporter for GlobalData focusing on central nervous system diseases 
and!ophthalmology. Previously, he worked at the healthcare information firm!Close!Concerns, where 
he covered breaking news in diabetes therapeutics and technology for the company’s industry-facing 
publication, and at the digital health startup Fitscript, where he assisted in researching digital health 
and lifestyle intervention approaches to treating diabetes. He graduated Williams College with a BA in 
Economics and Spanish and worked as a News Editor, Executive Editor, and Managing Editor of the 
Williams Record.
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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 

to patients, physicians and medical centers across the country.
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Fate and Celyad’s CAR Therapies O!er 
Potential to Amplify E"cacy With 
Multiple Doses

BIOPHARMA REPORT II

Fate Therapeutics’ (NASDAQ:FATE) and Celyad’s
�1$6'$4�&<$'�� QDWXUDO� NLOOHU� �1.�� FHOO� ELRORJ\�
focused cell therapies could overcome cell persistence 
FKDOOHQJHV� DQG� FRQVHTXHQW� HI¿FDF\� FRQFHUQV� ZLWK�
redosing strategies, experts said.

One of Fate’s lead products, FT596, is an allogeneic, 
PXOWLWDUJHWHG�� FKLPHULF� DQWLJHQ� UHFHSWRU� �&$5�� 1.�
cell product. Celyad’s autologous CYAD-01 and 
CYAD-02 and allogeneic CYAD-101 are CAR T cell 
SURGXFWV�XVLQJ�1.�FHOO�VSHFL¿FLW\�WR�WDUJHW�7�FHOOV��2QH�
analyst considered the potential to redose allogeneic 
SURGXFWV� DV� D� NH\� LWHP� WR� FRQVLGHU� ZKLOH� DVVHVVLQJ�
clinical potential. While 
clinical data establishing the 
DGGLWLYH� HI¿FDF\� DGYDQWDJHV�
of giving multiple doses is 
still preliminary, redosing 
allogeneic products could 
increase their expansion and 
persistence, experts said. 
Autologous therapies carry 
source constraints, so the 
ability to manufacture and 
administer allogeneic therapies is an advantage, they 
said.

:KLOH� SDVW� 1.� FHOO� WKHUDS\� GDWD� KDV� EHHQ� PL[HG��
H[SHUWV�VDZ�SRWHQWLDO�LQ�&$5�1.V�OLNH�)7����RU�&$5�
7�FHOO� SURGXFWV� HQJLQHHUHG� WR� H[SUHVV� 1.*�'� OLNH�
CYAD-101, given the advancements in cell production.
 
Phase I FT596 results in B-cell lymphomas/ CLL are 
expected at either the American Society of Hematology 
(ASH) meeting in December or an investor meet in 
early 2021, as per a second analyst report. Phase I data 
for CYAD-01 and CYAD-02 in relapsed/refractory (r/r) 
DFXWH�P\HORLG� OHXNHPLD� �$0/�� DQG�P\HORG\VSODVWLF�
syndrome (MDS) are expected by YE20, as per the 
company’s August corporate presentation. Celyad’s 

allogeneic CYAD-101 is being tested in a Phase I 
DOOR6+5,1.� WULDO� �1&7���������� LQ� PHWDVWDWLF�
colorectal cancer (CRC), which has a primary 
completion date of November 2020.
 
)7���¶V� VDOHV� DUH� H[SHFWHG� WR� UHDFK� 86'� ���P� LQ�
2026, according to a GlobalData Consensus forecast. 
Celyad did not respond to a request for comment.

5HGRVLQJ�FDUULHV�SRWHQWLDO�HI¿FDF\�DGYDQWDJHV

Increasing the persistence of cell therapies once they are 
infused into a patient has been a challenge, especially 

ZLWK� 1.� FHOO�EDVHG� WKHUDSLHV��
experts said. The issue of 
persistence and consequent 
HI¿FDF\� LV� VLJQL¿FDQW� EHFDXVH�
WKH� SRWHQWLDO� HI¿FDF\� ZLWK�
Celyad and Fate’s platforms 
UHPDLQV� ODUJHO\� XQNQRZQ�� WKH\�
added.

Because the immune system 
FDQ�UHFRJQL]H�IRUHLJQ�FHOOV��FHOO�

SURGXFWV� ZRXOG� QRW� ODVW� IRU�PRUH� WKDQ� D� IHZ�ZHHNV��
said Dr Marco Davila, medical oncologist, in the 
Department of Blood and Marrow Transplantation, 
0RI¿WW� &DQFHU� &HQWHU�� 7DPSD�� )ORULGD�� :LWK� &$5�
T-cell therapies, the expansion and persistence of CAR 
cells is said to correlate with the durability of response, 
said Dr David Sallman, assistant member, Department 
RI�0DOLJQDQW�+HPDWRORJ\��0RI¿WW�&DQFHU�&HQWHU�

Strategies involving multiple doses of cell therapies 
FRXOG�PD[LPL]H�WKH�WRWDO�GRVH��LPSURYH�GXUDWLRQ��DQG�
LQFUHDVH�HI¿FDF\�PDJQLWXGH�ZLWK�ERWK�DXWRORJRXV�DQG�
allogeneic cell therapies, said Dr Tara Lin, associate 
SURIHVVRU�RI�PHGLFLQH��8QLYHUVLW\�RI�.DQVDV�0HGLFDO�
&HQWHU�� .DQVDV� &LW\��0XOWLSOH� LQIXVLRQV� RI� D� WKHUDS\�
could also potentially lead to a complete remission, 
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VDLG�6DOOPDQ��,Q�)DWH¶V�3KDVH�,�)7�����1&7����������
study, patients had been given up to six doses of the 
therapy, which was not found to be toxic, according to 
)DWH�&(2�6FRWW�:ROFKNR��5HGRVLQJ�KDV�WKH�SRWHQWLDO�
to offer multiple infusions as a maintenance therapy, 
VDLG�'U�-HIIUH\�0LOOHU��SURIHVVRU�RI�0HGLFLQH��'LYLVLRQ�
of Hematology, Oncology and Transplantation, 
8QLYHUVLW\�RI�0LQQHVRWD��0LQQHDSROLV��
 
The persistence of allogeneic therapies is not well 
XQGHUVWRRG��DQG�LW�LV�XQNQRZQ�KRZ�ORQJ�FHOOV�QHHG�WR�
persist to be effective or whether persisting cells confer 
GXUDELOLW\�RI�UHVSRQVH��VDLG�:ROFKNR��*LYLQJ�PXOWLSOH�
GRVHV�LV�RQH�ZD\�WR�RYHUFRPH�WKH�ODFN�RI�SHUVLVWHQFH��
if it is an important factor 
IRU� HI¿FDF\�� KH� VDLG�� ,Q� D�
�4��� FDOO�� WKH� )'$� VDLG� LW�
was allowing the dose to be 
repeated on a patient-by-
SDWLHQW� EDVLV�� :ROFKNR� VDLG��
,Q� WKH� DOOR6+5,1.� VWXG\��
CYAD-101 is administered 
WKUHH� WLPHV� ZLWK� D� WZR�ZHHN�
interval between each administration in metastatic 
CRC, as per ClinicalTrials.gov.

However, even if the engineered cells do not persist 
in the body, the response rate and ability to eradicate 
the disease should not be limited, said Davila. With 
a limited lifespan, allogeneic cell therapies would 
dissipate as the patient’s immune system recovers, said 
'DQ�.DXIPDQ��:LWK� WKH� LQFRUSRUDWLRQ�RI� LQWHUOHXNLQ�
(IL)-12 or IL-15 into the cell product, the cell therapy 
FRXOG� SHUVLVW� ZLWKRXW� H[RJHQRXV� F\WRNLQHV�� VDLG�
.DXIPDQ�� 7KH� )7���� FRQVWUXFW� FRQWDLQV� D� ,/����
fusion protein.

Experts cited the data from a Phase I/II (NCT03056339) 
investigator-led effort at MD Anderson Cancer Center 
XVLQJ� FRUG� EORRG�GHULYHG� DQWL�&'��� &$5�1.� FHOOV�

DV� DQ� H[DPSOH� RI� DQ� HIIHFWLYH� &$5� 1.� WKHUDS\�� 7KH�
VWXG\�E\�5H]YDQL�DQG�FROOHDJXHV�VKRZHG�D�SHUVLVWHQFH�
challenge did not seem to hamper the response, because 
once a critical threshold for cell expansion is crossed, 
activity can be mediated, Davila said. Eleven r/r patients 
ZLWK� &'���SRVLWLYH� FDQFHUV�� VXFK� DV� QRQ�+RGJNLQ¶V�
O\PSKRPD�RU�&//��ZHUH�WUHDWHG�ZLWK�D�VLQJOH�LQIXVLRQ��
eight had a response, including seven with a complete 
UHPLVVLRQ��5H]YDQL�HW�DO��>����@�N Engl J Med�������SS��
���±������(YHQ�LI�WKH�FHOOV�GR�QRW�SHUVLVW��WKH\�H[SDQG�WR�
VXI¿FLHQW�OHYHOV�WR�HUDGLFDWH�WKH�GLVHDVH�EHIRUH�WKH\�DUH�
lost, Davila added.

,Q�WKH�3KDVH�,�7+,1.��1&7����������&<$'����GDWD��
decreased bone marrow blasts 
were observed in eight patients, 
LQFOXGLQJ� ¿YH� REMHFWLYH�
responses and one stable disease 
for three or more months, as 
per the company presentation. 
Responding patients did have 
blast clearances, but some of 
the remissions were short-lived 

and the cells did not persist in the system, said Sallman. 
However, the short hairpin (sh) ribonucleic acid (RNA) 
technology employed CYAD-02, which could increase 
persistence and expansion, said Sallman (Fontaine et 
DO��� >����@�Blood�� ���>6XSSO��@��S���������7KH� VK51$�
technology allows T cell engineering without the need 
for gene editing to inhibit alloreactivity and increase 
persistence, according to Celyad.   

Ongoing research on improving preconditioning 
regimens by combining additional drugs could also help 
with the persistence of allogeneic products, said Davila. 
,W�LV�QRW�NQRZQ�ZKHWKHU�HYHU\�GRVH�QHHGV�D�FRQGLWLRQLQJ�
regimen, but since conditioning regimens can suppress a 
patient’s immune system for several months, it may not 
be necessary before every therapy infusion, he added.

Strategies involving multiple doses of cell 
therapies could maximize the total dose, 
improve duration, and increase e!cacy 
magnitude with both autologous and 
allogeneic cell therapies



Patients will not have to receive a preconditioning 
UHJLPHQ� EHIRUH� HYHU\� FHOO� LQIXVLRQ�� VDLG� :ROFKNR��
adding redosing FT500 was found to be safe. Celyad’s 
protocol does not specify the preconditioning strategy 
IRU� UHGRVLQJ��1R�SUHGLFWLYH�ELRPDUNHUV� DUH�DYDLODEOH�
to explain why some patients respond well and others 
do not, said Sallman, adding it is critical to identify 
potential responders. Nonetheless, there is no way to 
SUHGLFW�FOLQLFDO�HI¿FDF\�EDVHG�RQO\�RQ�SUHFOLQLFDO�GDWD��
so data is still needed, said Miller.

3RWHQWLDO�DGYDQWDJHV�RYHU�H[LVWLQJ�DXWRORJRXV�&$5�
7�FHOO�SURGXFWV

The economic advantage to developing off-the-
VKHOI� WKHUDSLHV� KDV� GULYHQ� LQWHUHVW� LQ� 1.�FHOO� EDVHG�
SODWIRUPV��VDLG�0LOOHU�DQG�'DYLOD��,I�D�TXLFN�WUHDWPHQW�
LV�QHHGHG��WKHQ�DQ�DOORJHQHLF�1.�FHOO� WKHUDS\�ZRXOG�
EH�EHWWHU�WKDQ�DQ�DXWRORJRXV�WKHUDS\��ZKLFK�PD\�WDNH�
XS�WR�VL[�ZHHNV�WR�PDQXIDFWXUH��VDLG�6DOOPDQ��:KLOH�
the results with autologous CAR T-cell therapies 
KDYH� EHHQ� VLJQL¿FDQW�� WKHLU� VFDOH� XS� DQG� FRVWV� DUH�
FKDOOHQJLQJ��VDLG�.DXIPDQ�

The ability to use induced pluripotent stem cell 
(iPSCs) or cord blood cells as a source would help 
scale up the cell manufacture and allow effective 
UHVXOWV��VDLG�.DXIPDQ��L36&V�SURYLGH�DQ�DGYDQFHPHQW�
in expansion protocols, which can provide multiple 
GRVHV��0LOOHU�DGGHG��)DWH�KDV�DQ�L36&�GHULYHG�1.�FHOO�
franchise. Also, since T cell therapies require donor 
apheresis to collect cells in a process lasting four to 
¿YH�KRXUV��LW�LV�QRW�IHDVLEOH�WR�NHHS�JRLQJ�EDFN�WR�WKH�
same donor, said Miller.

Moreover, newer platforms are expected to improve 
RQ� SDVW� 1.� FHOO� WKHUDS\� WULDOV�� VSHFL¿FDOO\� WKRVH�
VKRZLQJ�PL[HG� HI¿FDF\�� 3DVW� VWXGLHV� KDG� IHDVLELOLW\�
limitations in getting the required number of cells, said 
Miller. Those small studies were conducted at a time 
when cell isolation and production systems were not 
as advanced as they are now, said Davila.

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.

Manasi Vaidya 
5HSRUWHU��1HZ�<RUN
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Lessons From Bergamo: Halting the 
Complement Cascade May Stop COVID-19 in 
Its Tracks

BIOPHARMA REPORT III

Treatments for COVID-19 may be focusing on at the 
wrong elements of the disease, according to physicians 
DQDO\]LQJ�UHVXOWV�IURP�%HUJDPR��,WDO\��WKH�HSLFHQWHU�RI�
WKH�SDQGHPLF�LQ�(XURSH��7KH\�UHDOL]HG��DV�WKH\�FRPEHG�
WKURXJK�WKH�GDWD��WKDW�&29,'����LV�DQ�HQGRWKHOLD�LQMXU\�
rather than a pulmonary event and that stopping the 
FRPSOHPHQW� FDVFDGH� FDQ� KDYH� D� VLJQL¿FDQW� HIIHFW� RQ�
the escalation of symptoms during a patient’s illness.

0DNLQJ� WKDW� FDVH� DW� D� UHFHQW� 'HP\�&ROWRQ� 9LUWXDO�
6DORQ�� -HIIUH\� &RQUDG� /DZUHQFH�� 0�'��� SURIHVVRU�
of medicine at &RUQHOO� 0HGLFDO� &ROOHJH, noted 
immunohistochemistry analysis of pulmonary autopsy 
WLVVXH� VKRZHG� ³VWULNLQJ� GHSRVLWLRQV� RI� &�E��� LQ� WKH�
microvasculature of the interalveolar septa, including 
areas of normal appearing lung, which is suggestive 
RI�V\VWHPLF�FRPSOHPHQW�DFWLYDWLRQ�´�&��DQG�0$63��
deposition also were seen in the septa.

³7KLV� ZDV� WKH� ¿UVW� WLPH� ZH� VKRZHG� FORWWLQJ� LQ� WKH�
small blood vessels, leading to lung damage. Chinese 
UHVHDUFKHUV� DOVR� IRXQG� LW� LQ� WKH� NLGQH\V�� DQG� ZH¶YH�
IRXQG� LW� LQ� WKH� VNLQ�� ZKLFK� VKRZV� WKH� GHSRVLWLRQ� RI�
0$63�� LV� D� V\VWHPLF� SUREOHP�´�/DZUHQFH� VDLG��7KH�
SUHVHQFH�RI�0$63��DFWLYDWHV�WKH�LQÀDPPDWRU\�V\VWHP�
and clotting and, with D-dimers, involves complement, 
FRDJXODWLRQ��DQG�LQÀDPPDWLRQ�

5HVHDUFK� VKRZHG� FR�GHSRVLWLRQ� RI� YLUXV� VSLNH� SRLQWV�
along with complement in the damaged vessels, which 
leads to activation of MASP2. Consequently, “The virus 
can directly activate MASP2. This is a very important 
¿QGLQJ�´�/DZUHQFH�VWUHVVHG��EHFDXVH�LW�HPSKDVL]HV�WKH�
role of complement in COVID-19.

That importance also was indicated in studies of mice. 
They showed that the survival of infected mice, with 1 
million copies per milliliter of the SARS-CoV-2 virus 

in their bloodstream, hinged on the presence or absence 
RI�FRPSOHPHQW��³.QRFNLQJ�RXW�WKH�FRPSOHPHQW�PDGH�
WKH�GLIIHUHQFH�´�KH�VDLG�

In severe cases of COVID-19, heparin (a blood 
thinner) often is administered either prophylactically or 
WKHUDSHXWLFDOO\��EXW�LW�RIIHUV�RQO\�RQH�DYHQXH�RI�DWWDFN��
MASP2 activation, however, affects complement 
DQG� LQLWLDWHV� DQWLFRDJXODWLRQ� DQG� DQWL�LQÀDPPDWRU\�
responses. To halt the cascade, Lawrence said, “You 
QHHG�WR�DWWDFN�DOO�WKH�SURFHVVHV�´

The effects of interrupting the MASP2 cascade are 
evident in acute thrombotic microangiopathy (TMA). 
That condition correlates closely with COVID-19. 
In both conditions, MASP2 levels are very high. In 
TMA studies, drug narsoplimab was administered. 
1DUVRSOLPDE�EORFNV�WKH�DFWLYDWLRQ�RI�FDVSDVH���±�³WKH�
¿UVW� WKLQJ� DFWLYDWHG� ZKHQ� NLOOLQJ� D� PDFURYDVFXODU�
HQGRWKHOLDO� FHOO�� /DZUHQFH� VDLG� ±´� WKXV� KDV� SRWHQWLDO�
DV�D�&29,'����WUHDWPHQW�E\�EORFNLQJ�WKH�FRPSOHPHQW�
cascade.

³1DUVRSOLPDE�LV�DQ�LQYHVWLJDWLRQDO��IXOO\�KXPDQ�,J*��
monoclonal antibody (mAb) that binds to MASP2 (the 
HIIHFWRU�HQ]\PH�RI�WKH�OHFWLQ�SDWKZD\�RI�FRPSOHPHQW���
leaves the classical pathway function fully intact, 
DQG� EORFNV�0$63���PHGLDWHG� FRDJXODWLRQ�´� 0LJXHO�
Angel Perales, M.D., chief of the adult bone marrow 
WUDQVSODQWDWLRQ� VHUYLFH� DW� 0HPRULDO� 6ORDQ� .HWWHULQJ�
Cancer Center, explained during the virtual salon.

Perales launched a Phase II trial of narsoplimab in 
TMA patients, which was converted to a pivotal trial 
DIWHU�UHFHLYLQJ�)'$�EUHDNWKURXJK�WKHUDS\�GHVLJQDWLRQ��
3DWLHQWV� ZHUH� WUHDWHG� RQFH� ZHHNO\� IRU� IRXU� ZHHNV��
2I� WKH� ��� SDWLHQWV� LQ� WKH� VWXG\�� ����KDG� D� FRPSOHWH�
response rate. Of the 23 who were treated for four 
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ZHHNV� RU� PRUH�� ���� ���� SDWLHQWV�� KDG� D� FRPSOHWH�
UHVSRQVH�UDWH��2I�WKRVH���������VXUYLYHG�DW�OHDVW�����
GD\V��³7KHVH�DUH�KLJK�UHVSRQVH�UDWHV�´�3HUDOHV�SRLQWHG�
out, “and are supportive of COVID patients who also 
UHFHLYHG�QDUVRSOLPDE�´

7KHVH� UHVXOWV�XQGHUVFRUH� WKH� LPSRUWDQFH�RI�EORFNLQJ�
the MASP2-mediated complement cascade. “Once the 
FDVFDGH� LV� LQ�PRWLRQ�� WDNLQJ�DZD\� WKH�RULJLQDO� LQVXOW�
GRHVQ¶W�VROYH�WKH�SUREOHP�´�3HUDOHV�VDLG�

In Bergamo, Professor Alessandro Rambaldi, professor 
RI�KHPDWRORJ\�DW�WKH�8QLYHUVLW\�RI�0LODQ�DQG�KHDG�RI�
hematology and oncology at Papa Giovanni XXIII 
+RVSLWDO�� IRXQG�KLPVHOI� LQ� WKH�&29,'����¿JKW�VRRQ�
DIWHU� WKH� RXWEUHDN� RFFXUUHG�� ³0\� FROOHDJXHV� FDOOHG�
from infectious disease, intensive care, and other 
GHSDUWPHQWV��DVNLQJ�ZK\�WKHLU�SDWLHQWV�KDG�WKURPERVLV��
7KLV�ZDV�XQH[SHFWHG�´�KH�UHFDOOHG��GXULQJ�WKH�YLUWXDO�
salon.

Launching an investigation, he found severe, 
extensive thrombotic events in the lungs, hearts, and 
brains of COVID-19 patients as endothelial cells were 
released into the bloodstream. He began searching for 
ELRORJLFDO�PDUNHUV�

“The parallels between COVID-19 and TMA were 
VWULNLQJO\�VLPLODU�´�5DPEDOGL�VDLG��UHLWHUDWLQJ�WKH�SRLQW�
Perales made. Both involved endothelial damage that 
activated the lectin pathway, MASP2 activation, and 
multi-organ TMA.

In a small trial, Rambaldi administered narsoplimab to 
six COVID-19 patients who had received continuous 
DLUZD\�SUHVVXUH�IRU�OHVV�WKDQ����KRXUV��³7KHLU�FOLQLFDO�
FRQGLWLRQ�LPSURYHG�UDSLGO\�´�5DPEDOGL�UHSRUWHG��³7KH�
levels of endothelial cells in the blood dropped after 

two, four, and six administrations of narsoplimab but in 
RQH� SDWLHQW� URVH� DJDLQ�´� KH� FRQWLQXHG�� 2QH� DGGLWLRQDO�
administration returned cell levels to normal. Serum 
OHYHOV� RI� /'+�� &53�� ,/���� DQG� ,/��� DOVR� GURSSHG�
WKURXJKRXW� WUHDWPHQW��8OWLPDWHO\�� DOO� VL[� SDWLHQWV�ZHUH�
discharged from the hospital. D-dimer also dropped 
GXULQJ�WUHDWPHQW�DQG�QRUPDOL]HG�DIWHU����GD\V��³,Q�DOO��
we had clinical resolution of the dramatic respiratory 
failure and evidence that the hypercoagulation could 
EH�GRZQUHJXODWHG�E\� WKH� WUHDWPHQW�ZLWK�QDUVRSOLPDE�´�
Rambaldi said.

The research of these three physicians suggests 
&29,'���� LV� DQ� HQGRWKHOLDO� LQMXU\� HYHQW� DQG� WKDW�
narsoplimab, because of its ability to interrupt the 
MASP2-mediated cascade, may be an effective treatment 
for COVID-19. More extensive trials are needed, of 
FRXUVH�� EHIRUH� LW� FDQ� EH� DXWKRUL]HG� IRU� XVH� EXW�� HDUO\�
results appear promising.

by Gail Dutton, BioSpace

In all, we had clinical resolution of 
the dramatic respiratory failure and 
evidence that the hypercoagulation 
could be downregulated by the 
treatment with narsoplimab

https://www.biospace.com/article/lessons-from-bergamo-halting-the-complement-cascade-may-stop-covid-19-in-its-tracks/%20


 | 2020 WAMJ ISSUE22 NOVEMBER | 41

    

Prepping for COVID-19’s Next Wave: 
Is the Glass Half Full or Half Empty?

BIOPHARMA REPORT IV

COVID-19 didn’t disappear with summer temperatures, 
LW� MXVW�VKLIWHG�ORFDWLRQV�DQG�GHPRJUDSKLFV��1RZ��ZLWK�
ERWK� DXWXPQ� DQG� ÀX� VHDVRQ� IDVW� DSSURDFKLQJ�� QHDUO\�
everyone is wondering whether we will endure another 
round of illnesses that will rival that of last spring.

There is a lot of good news to temper the bad.

³:H�NQRZ�D�ORW�PRUH�DERXW�WKH�GLVHDVH�DQG�KRZ�WR�WUHDW�
LW� WKDQ�ZH�GLG� LQ�0DUFK� VR�� UHDFWLYHO\��ZH¶UH�EHWWHU�´�
Chris Ehlinger, CEO of ValhallaMED, told BioSpace.

)RU�H[DPSOH��SK\VLFLDQV�DUH�UHDOL]LQJ�&29,'����PD\�
be a disease of the microvascular system rather than a 
SXOPRQDU\�GLVHDVH��DFFRUGLQJ�WR�VSHDNHUV�DW�WKH�'HP\�
&ROWRQ�9LUWXDO�6DORQ��³/HVVRQV� IURP�%HUJDPR�´�7KLV�
could be why so many of the therapies that have been 
tried have had relatively low effects. The good news is 
WKDW�ZH�QRZ�NQRZ�PRUH�DERXW�ZKDW�GRHVQ¶W�ZRUN�DQG�
why.
 
Physicians also are developing a list of sequela, helping 
them more accurately diagnose cases that last spring 
PD\�QRW�KDYH�EHHQ�UHFRJQL]HG�DV�&29,'�����HQDEOLQJ�
earlier treatment.

For hospitals, Ehlinger pointed out, “The FDA has been 
ZRUNLQJ�IHYHULVKO\�WR�DXWKRUL]H�YHQWLODWRU�DOWHUQDWLYHV��
7KHUH�DUH����WR�GDWH�DQG����GXDO�SDWLHQW�FLUFXLWV�´�7KH�
federal government also is replenishing emergency 
supplies of personal protective equipment.

,Q� WHUPV�RI�SUHYHQWLRQ�� WKH�1HZ�<RUN�7LPHV�9DFFLQH�
7UDFNHU� UHSRUWV� ��� YDFFLQHV� DUH� LQ� FOLQLFDO� WULDOV� IRU�
COVID-19, with three approved for limited or early 
use. More than 120 are in development globally. One 
already is being administered in Russia.

With so many vaccines in development using multiple 
different approaches, the halt of Astra Zeneca’s Phase 
,,,�&29,'�WULDO�LV�QRW�D�PDMRU�VHWEDFN��,W�LV�VWLOO�SRVVLEOH�
for a vaccine for COVID-19 to become available for at 

OHDVW�¿UVW�OLQH�UHVSRQGHUV�DQG�WKH�YXOQHUDEOH�E\�WKH�HQG�
of the year.

Populations are better prepared, too. People generally 
DUH� ZHDULQJ� PDVNV� DQG� DUH� DFFXVWRPHG� WR� VRFLDO�
distancing to slow the spread of the virus.

*OREDOO\��DV�ZHOO�DV�LQ�WKH�8�6���WKH�FXUYH�LV�ÀDWWHQLQJ��
as fewer people contract the disease each day.

7KHUH� ZLOO� EH� ÀXFWXDWLRQV�� RI� FRXUVH�� -XVW�UHOHDVHG�
SURMHFWLRQV�IURP�WKH�3ROLF\/DE�DW�&KLOGUHQ¶V�+RVSLWDO�
RI� 3KLODGHOSKLD� VXJJHVW� WKHUH� ZLOO� EH� XSWLFNV� GXULQJ�
WKH�QH[W�IRXU�ZHHNV�LQ�WKH�0LG�$WODQWLF�DQG�6XQ�%HOW�
states. The effect on transmission rates of opening 
college campuses appears mixed. Some institutions 
KDYH� RSHQHG� ZLWK� IHZ� RXWEUHDNV� ZKLOH� RWKHUV� KDYH�
H[SHULHQFHG�VLJQL¿FDQW�LQFLGHQWV�

Meanwhile, the possibility of herd immunity is growing. 
6R� IDU�� DSSUR[LPDWHO\� ��� PLOOLRQ� SHRSOH� JOREDOO\�
DOUHDG\� KDYH� KDG� FRQ¿UPHG� FDVHV� RI� &29,'����� 2I�
those, about 906,000 have died. That’s a mortality rate 
RI�����

7KH� 8�6��� GHVSLWH� KDYLQJ� WKH� PRVW� FRQ¿UPHG� FDVHV�
�������������KDV�D�FDVH�PRUWDOLW\�UDWH�RI�������RQ�SDU�
ZLWK�$XVWUDOLD�DQG�VLJQL¿FDQWO\�ORZHU�WKDQ�WKDW�RI�,WDO\�
���������WKH�8.����������)UDQFH���������6ZHGHQ�DQG�
&DQDGD�������HDFK���DQG�)LQODQG���������DFFRUGLQJ�WR�
-RKQV�+RSNLQV�8QLYHUVLW\�RI�0HGLFLQH��0RUWDOLW\�UDWHV�
depend upon multiple factors, however, and can’t be 
consider alone. For example, as more people are tested, 
mortality rates decline because less severe cases are 
discovered.

8QOLNH� ODVW� VSULQJ��GLDJQRVWLF� WHVWV�DUH�QRZ�JHQHUDOO\�
DYDLODEOH�� %\� 6HSWHPEHU� ��� WKH� 8�6�� )RRG� 	� 'UXJ�
$GPLQLVWUDWLRQ��)'$��KDG�DXWKRUL]HG�����&29,'����
WHVWV�XQGHU�HPHUJHQF\�XVH�DXWKRUL]DWLRQV��(8$V���2I�
WKRVH������ZHUH�PROHFXODU�WHVWV�����ZHUH�DQWLERG\�WHVWV�
DQG���ZHUH�DQWLJHQ� WHVWV��7KLV�SURYLGHV�D�ZLGH� UDQJH�
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of testing options from lab PCR tests to point of care 
assays that deliver results within minutes. This has 
HQDEOHG� WKH� 8�6�� WR� SHUIRUP� PRUH� &29,'���� WHVWV�
WKDQ�DQ\�QDWLRQ�RWKHU�WKDQ�&KLQD��,Q�WKH�8�6�������WHVWV�
per 100,000 people are performed daily, dropping the 
SRVLWLYLW\�UDWH�IURP����WR������LQ�WKH�FRXUVH�RI�WZR�
days.

Population surveys of antibodies suggest many others 
have developed cases that were so mild they didn’t 
UHDOL]H�WKDW�KDG�FRQWUDFWHG�WKH�YLUXV��7R�EHWWHU�WUDFN�WKH�
actual infection rate, the Centers for Disease Control 
and Prevention (CDC) is performing serology tests in 
WKH�KDUGHVW�KLW�UHJLRQV�RI�WKH�8�6��,W�DOUHDG\�KDV�UHVXOWV�
from Connecticut, Louisiana, Minnesota, Missouri, 
WKH� 1HZ�<RUN� &LW\� PHWURSROLWDQ� DUHD�� 3KLODGHOSKLD��
WKH�6DQ�)UDQFLVFR�%D\�DUHD��6RXWK�)ORULGD��8WDK�DQG�
Western Washington state. According the survey, the 
1HZ�<RUN� &LW\� DUHD� KDV� WKH� KLJKHVW� VHURSUHYDODQFH�
UDWH��DW�QHDUO\������0LVVRXUL�KDG�WKH�ORZHVW�DW�������
:DVKLQJWRQ��ZKHUH�WKH�RXWEUHDN�ZDV�¿UVW�QRWLFHG��KDG�
D�VHURSUHYDODQFH�UDWH�RI�QHDUO\����

There’s no consensus, yet, on whether having the 
antibodies from the virus confers immunity, but the 
WKHRU\�KDV�KHOG�WUXH�LQ�RWKHU�YLUDO�RXWEUHDNV�

*LYHQ�ZKDW�KDV�EHHQ�OHDUQHG�DERXW�6$56�&R9���LQ�MXVW�
the past nine months, the warp speed response of the 
pharmaceutical industry, and the immediate actions of 
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in the drug and vaccine approval process, we’ve made 
substantial progress.

While the nation isn’t fully prepared – no vaccines or 
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there is reason to believe the anticipated next wave may 
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terms of preparation, we’re more than halfway there.

by Gail Dutton, BioSpace

https://www.biospace.com/article/prepping-for-covid-19-s-next-wave-is-the-glass-half-full-or-half-empty-/


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.
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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.

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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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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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. 
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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 
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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. 
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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 
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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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North America

62nd ASH Annual Meeting and Exposition
'HFHPEHU�����������_�9LUWXDO�&RQIHUHQFH�
Website: https://www.hematology.org/meetings/annual-meeting 
&RQWDFW����������������

The 62nd ASH Annual Meeting and Exposition is the the world’s most comprehensive hematology 
event of the year for an invaluable educational experience and the opportunity to review thousands of 
VFLHQWL¿F�DEVWUDFWV�KLJKOLJKWLQJ�XSGDWHV�LQ�WKH�KRWWHVW�WRSLFV�LQ�KHPDWRORJ\�

Infectious Diseases Virtual Partnering Event
'HFHPEHU�����������_�9LUWXDO�&RQIHUHQFH�
Website: https://virtual-partnering.com/infectious-diseases/
Contact: https://virtual-partnering.com/contact/?e=infectious-diseases-virtual-partnering

The Infectious Diseases Virtual Partnering Event is a face-to-face targeted meetings where top biotechs 
DQG� ELRSKDUPDFHXWLFDO� FRPSDQLHV�ZLOO�PHHW�� QHWZRUN� DQG� SDUWQHU� WR� DFFHOHUDWH� LQIHFWLRXV� GLVHDVHV�
pipelines and bring new treatment options to patients worldwide. This event will leverage Inova 
6RIWZDUH�DQG�%LRWHFKQRORJ\�,QQRYDWLRQ�2UJDQL]DWLRQ��%,2�¶V�ELRSKDUPD�LQGXVWU\�H[SHUWLVH��OHDGLQJ�
GLJLWDO�QHWZRUNLQJ�SODWIRUP�DQG�\HDUV�RI�H[SHULHQFH�RUJDQL]LQJ�SDUWQHULQJ�HYHQWV�WR�FRQQHFW�VFLHQWL¿F�
DQG�EXVLQHVV�FRPPXQLWLHV�IRU�WKH�EHQH¿W�RI�SDWLHQWV��ZRUOGZLGH�

��WK�$QQXDO�-�3��0RUJDQ�+HDOWKFDUH�&RQIHUHQFH
-DQXDU\�������������_�9LUWXDO�&RQIHUHQFH�
:HEVLWH��KWWSV���ZZZ�MSPRUJDQ�FRP�VROXWLRQV�FLE�LQVLJKWV�KHDOWKFDUH�FRQIHUHQFH

7KH� DQQXDO� -�3�� 0RUJDQ� +HDOWKFDUH� &RQIHUHQFH� LV� WKH� ODUJHVW� DQG� PRVW� LQIRUPDWLYH� KHDOWKFDUH�
investment symposium in the industry, brining together industry leaders, emerging fast-growth 
companies, innovative technology creators, and members of the investment community. The hundreds 
RI�FRPSDQLHV�SUHVHQWLQJ�UXQ�WKH�JDPXW��IURP�VWDUW�XSV�WR�WKRVH�ZLWK�PRUH�WKDQ������ELOOLRQ�LQ�PDUNHW�
FDS��DQG�HQFRPSDVV�WKH�HQWLUH�JOREDO�KHDOWKFDUH�ODQGVFDSH��LQFOXGLQJ�SKDUPDFHXWLFDO�¿UPV��KHDOWKFDUH�
VHUYLFH�SURYLGHUV��SUR¿W�DQG�QRW�IRU�SUR¿WV��DQG�PHGLFDO�GHYLFH�FRPSDQLHV�

2021 Biotech Showcase
-DQXDU\�������������_�9LUWXDO�&RQIHUHQFH
Website: https://informaconnect.com/biotech-showcase/
Contact: conferences@ebdgroup.com  

%LRWHFK�6KRZFDVH�LV�DQ�LQYHVWRU�FRQIHUHQFH��GXULQJ�-30�������GHYRWHG�WR�SURYLGLQJ�SULYDWH�DQG�SXEOLF�
biotechnology and life sciences companies with an opportunity to present to, and meet with, investors 
and pharmaceutical executives in one place during the course of one of the industry’s largest annual 
healthcare investor conferences.

BIO CEO & Investor Digital Conference
)HEUXDU\�������������_�9LUWXDO�&RQIHUHQFH
Website: https://www.bio.org/events/bio-ceo-investor-digital-conference
Contact: info@bio.org

1RZ� LQ� LWV� ��QG� \HDU�� WKH� ����� %LRWHFKQRORJ\� ,QQRYDWLRQ� 2UJDQL]DWLRQ� �%,2�� &(2� 	� ,QYHVWRU�
Conference is one of the largest independent investor conferences focused on established and emerging 
publicly traded and select private biotech companies. Experience the best of biotech with two days 
of productive partnering meetings with institutional and early-stage investors, industry analysts, 
and senior biotechnology executives, in one location. The virtual 2021 event will showcase the BIO 
SHUVSHFWLYH�RQ�WKH�QHZ�8�6��&RQJUHVVLRQDO�DJHQGD��WKH�UHFRUG�VHWWLQJ�SDFLQJ�RI�ELRWHFK�,32V�DQG�WKH�
hottest clinical developments and industry catalysts. 

��WK�$QQXDO�&8*+�&RQIHUHQFH
)HEUXDU\�������������_�9LUWXDO�&RQIHUHQFH��
Website: https://www.cugh2021.org
Contact: info@cugh.org

7KH�WKHPH�RI�WKH���WK�$QQXDO�&RQVRUWLXP�RI�8QLYHUVLWLHV�IRU�*OREDO�+HDOWK�LV�³$GGUHVVLQJ�&ULWLFDO�*DSV�
LQ�*OREDO�+HDOWK� DQG�'HYHORSPHQW�´�2YHU� ����� VFLHQWLVWV�� VWXGHQWV� DQG� LPSOHPHQWHUV� IURP� DFDGHPLD��
NGOs, government and the private sector will present, learn and collaborate to address some of the pressing 
challenges our world faces. Attendees will have many opportunities to engage, learn, contribute, and 
collaborate in a dynamic, inspiring environment.

DIA Europe 2021
0DUFK�������������_�9LUWXDO�&RQIHUHQFH
Website: https://www.diaglobal.org/Flagship/DIA-Europe-2021
&RQWDFW��KWWSV���ZZZ�GLDJOREDO�RUJ�HQ�ÀDJVKLS�GLD�HXURSH������DERXW�FRQWDFW

',$�(XURSH������LV�WKH�ODUJHVW�DQG�PRVW�IRUZDUG�ORRNLQJ�QHXWUDO�KHDOWKFDUH�FRQIHUHQFH�LQ�(XURSH��7KLV�
DQQXDO�KHDOWKFDUH�PHHWLQJ�LV�HYHQW�IRU�DOO� OLIH�VFLHQFH�SURIHVVLRQDOV�ZRUNLQJ�LQ�GUXJ�GHYHORSPHQW��IURP�
GLVFRYHU\� WR�PDUNHWHG�XVH�� ,W� DOVR� UHÀHFWV�',$¶V�VWUDWHJLF� LQLWLDWLYHV�DFURVV� VHYHUDO�7KRXJKW�/HDGHUVKLS�
streams, including Clinical Development & Operations, Regulatory Science & Operations, Value and 
Access, Medical Affairs and many others.

IMCAS World Congress 2021
-DQXDU\�������������_�3DULV��)UDQFH
Website: https://www.imcas.com/en/attend/imcas-world-congress-2021
Contact: contact@imcas.com 

,0&$6�PDUNV�WZR�GHFDGHV�RI�EHLQJ�DW�WKH�IRUHIURQW�RI�PXOWL�VSHFLDOW\�FRQIHUHQFHV�GHGLFDWHG�WR�DHVWKHWLF�
science. A record of 12,000 delegates, from dermatology, plastic surgery, and related professions, will 
EH�VHL]LQJ�WKLV�H[FHSWLRQDO�RSSRUWXQLW\�WR�H[SORUH�WKH�KRWWHVW�WRSLFV�UHODWHG�WR�WKH�PHGLFDO�DHVWKHWLF�¿HOG��
The conference will be a hybrid congress with new products and activities to gain the exposure from 
the prominent physicians and industry players in aesthetics both physically and digitally. In addition to 
hundreds of the world’s experts and innovators sharing their insights, IMCAS Annual World Congress will 
also host 250 international exhibiting companies.

Europe
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��WK�$VLD�3DFL¿F�3HGLDWULFV�&RQJUHVV
1RYHPEHU�������������_�9LUWXDO�&RQIHUHQFH�
Website: https://pediatrics.pediatricsconferences.com 
Contact: asianpediatrics@globalconferences.net

$VLDQ�3HGLDWULFV������ZLOO�EH�DQ� LQQRYDWLYH�DQG� LQIRUPDWLYH� ,QWHUQDWLRQDO�FRQIHUHQFH� UHÀHFWLQJ� WKH�
direction of Pediatrics in the 21st century and offers a wide range of diversions to participants of 
DOO� EDFNJURXQGV�� 7KLV� 3HGLDWULF� FRQIHUHQFH� SURYLGHV� DQ� H[FHOOHQW� RSSRUWXQLW\� WR� GLVFXVV� WKH� ODWHVW�
GHYHORSPHQWV�ZLWKLQ� WKH�¿HOG��7KH�FRQIHUHQFH�UXQV�ZLWK� WKH� WKHPH�³0HHWLQJ� WKH�&KDOOHQJHV� LQ� WKH�
¿HOG�RI�3HGLDWULFV�´

Asia

International Conference on Neurology and Neural Disorders 
'HFHPEHU�������������_�9LUWXDO�&RQIHUHQFH
Website: https://neurology.insightconferences.com
Contact: neuraldisorders@theexpertsmeet.com  

1HXURORJ\�5HVHDUFK�&RQIHUHQFH������ZLOO�MRLQ�ZRUOG�FODVV�SURIHVVRUV��VFLHQWLVWV��UHVHDUFKHUV��VWXGHQWV��
perfusionist, neurologist to discuss methodology for ailment remediation for neuro diseases and health 
GLVRUGHUV��7KH�FRQIHUHQFH�LV�SODQQHG�WR�JLYH�YDULRXV�LQIRUPDWLRQ�WKDW�ZLOO�NHHS�KHOSIXO�VSHFLDOLVWV�QH[W�
WR�HDFK�RWKHU�RI�WKH�LVVXHV�LPSDFWLQJ�WKH�H[SHFWDWLRQV��¿QGLQJ�DQG�WUHDWPHQW�RI�QHXUR�GLVHDVHV��,W�DOVR�
SURYLGHV�WKH�RSSRUWXQLW\�WR�OHDUQ�WKH�ODWHVW�DGYDQFHV�LQ�WKH�¿HOG�RI�1HXURORJ\�DQG�KHDOWKFDUH�DQG�WR�
H[FKDQJH�VFLHQWL¿F�LGHDV�DQG�H[SHULHQFHV�LQ�D�GLVWLQFWLYH�HQYLURQPHQW�

CPhl China 2020 
'HFHPEHU�������������_�6KDQJKDL��&KLQD
Website: https://www.cphi.com/china/en/home.html
&RQWDFW�����������������

&3KO�&KLQD�LV�D�JDWHZD\�WR�VXFFHVVIXOO\�JURZ�WKH�EXVLQHVV�DW�WKH��QG�ODUJHVW�SKDUPD�PDUNHW�LQ�WKH�ZRUOG�
and the leading pharmaceutical ingredients show in China. The event presents a great opportunity to 
FRQQHFW�ZLWK�&KLQD¶V�PDUNHW�OHDGHUV��PHHW�H[LVWLQJ�FOLHQWV��VWD\�RQ�WRS�RI�LQGXVWU\�WUHQGV�DQG�UHJXODWLRQV�
and more. It is a one-stop-shop platform for reaching out to the entire Chinese pharmaceutical supply 
FKDLQ��LQFOXGLQJ�HYHU\�VWDNHKROGHU��IURP�EHJLQQLQJ�WR�HQG�RI�WKH�SURIHVVLRQDO�FKDLQ�

BIO Asia International Conference 
0DUFK������������_�7RN\R��-DSDQ�
Website: https://www.bio.org/events/bio-asia-international-conference
Contact: register@bio.org

The BIO Asia International Conference brings together the global biotechnology and pharmaceutical 
LQGXVWU\�WR�H[SORUH�OLFHQVLQJ�FROODERUDWLRQV�DQG�LQYHVWRU�HQJDJHPHQW�LQ�WKH�FXUUHQW�$VLD�3DFL¿F�EXVLQHVV�
DQG�SROLF\�HQYLURQPHQWV��*DLQ�LQVLJKWV�LQWR�WKH�FKDQJHV��FKDOOHQJHV��DQG�RSSRUWXQLWLHV�NH\�RSLQLRQ�DQG�
SROLF\� OHDGHUV� IRUHVHH� IRU� WKH� -DSDQHVH�ELRWHFK�PDUNHW� DQG� WKURXJKRXW� WKH� UHJLRQ��&RPSDQLHV�ZLWK�
PRUH�WKDQ�����WKHUDSHXWLF�DVVHWV�IURP�PRUH�WKDQ����FRXQWULHV�SXUVXHG�3DUWQHULQJ�GLVFXVVLRQV�DW�WKH�
7RN\R�FRQIHUHQFH�

The Bridge to Innovation

November 9-13, 2020

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. 

NEW FOR 2020: CHINA SUMMIT MEDTECH SHOWCASE  visit www.BioCenturyChinaSummit.com 

REGISTER NOW

DIGITAL EVENT
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��� 6HUXP�,QVWLWXWH�RI�,QGLD�,QLWLDWHV�0DQXIDFWXULQJ�RI�&RGDJHQL[¶V�,QWUDQDVDO�
� /LYH�$WWHQXDWHG�&29,'����9DFFLQH�&DQGLGDWH

7KH�6HUXP�,QVWLWXWH�RI�,QGLD��/WG��� WKH�ZRUOG¶V� ODUJHVW�YDFFLQH�PDNHU�E\�WKH�QXPEHU�RI�GRVHV�SURGXFHG��KDV�
begun manufacturing CDX-005, the company’s intranasal, live-attenuated vaccine candidate for SARS-CoV-2, 
the virus that causes COVID-19. Having received the necessary regulatory approval from the Review Committee 
on Genetic Manipulation (RCGM) of India’s Department of Biotechnology (DBT), Serum Institute will initiate 
PDQXIDFWXULQJ�IRU�ODUJH�VFDOH�VDIHW\�DQG�HI¿FDF\�VWXGLHV��&RGDJHQL[�LV�FROODERUDWLQJ�ZLWK�WKH�6HUXP�,QVWLWXWH�
of India to develop CDX-005. Preclinical animal studies have been successfully completed, and Codagenix 
H[SHFWV�WR�LQLWLDWH�D�3KDVH���¿UVW�LQ�KXPDQ�FOLQLFDO�WULDO�LQ�WKH�8.�E\�WKH�HQG�RI������
https://www.biospace.com/article/releases/serum-institute-of-india-initiates-manufacturing-of-codagenix-s-intranasal-live-
attenuated-covid-19-vaccine-candidate/?keywords=september

3. *HQH�7KHUDS\�&RPSDQ\�7D\VKD�&RPSOHWHV�6SULQW�)URP�)LUVW�)XQGLQJ�WR�,32�
7D\VKD�*HQH�7KHUDSLHV�DQQRXQFHG�LW�ZRXOG�VHOO�LWV�¿UVW�SXEOLFO\�WUDGHG�VKDUHV�DW�����DSLHFH�LQ�DQ�XSVL]HG�LQLWLDO�
SXEOLF�RIIHULQJ�LQ�D�\HDU�WKDW�KDV�IHDWXUHG�GR]HQV�RI�OXFUDWLYH�ELRWHFK�OLVWLQJV��7KH�RIIHULQJ�ZDV�SULFHG�DW�WKH�
top end of its estimated range and should raise $157 million. The company’s focus is on rare, mutation-driven 
QHXURGHJHQHUDWLYH�GLVRUGHUV�DQG��SULRU� WR� LWV�,32��LW� UHFHLYHG������PLOOLRQ�LQ�YHQWXUH�¿QDQFLQJ�WR�GHYHORS�D�
SLSHOLQH�RI����DQQRXQFHG�SURJUDPV��LQFOXGLQJ�D�WKHUDS\�LW�ERXJKW�IURP�$EHRQD�7KHUDSHXWLFV��%\�GHYHORSLQJ�
a large arsenal of experimental gene therapies, Taysha is attempting to build a sustainable company that won’t 
EH�WLHG�WR�WKH�PDUNHW�SRWHQWLDO�RI�D�SRWHQWLDOO\�RQH�WLPH�WUHDWPHQW�IRU�D�GLVHDVH�ZLWK�IHZ�DIIHFWHG�LQGLYLGXDOV�
https://www.biopharmadive.com/news/taysha-gene-therapy-ipo/585834/

��� %OXHSULQW¶V�%HW�RQ�,WVHOI�3D\V�2II�:LWK�5DUH�'LVHDVH�'UXJ�'DWD
A cancer drug developed by Blueprint Medicines could help treat a rare and debilitating disease called systemic 
PDVWRF\WRVLV��EDVHG�RQ�%OXHSULQW¶V�UHVXOWV�IURP�WZR�WULDOV��7UHDWPHQW�ZLWK�$\YDNLW��ZKLFK�ZDV�DSSURYHG�E\�WKH�
)'$�LQ�-DQXDU\�������IRU�DQ�XQFRPPRQ�W\SH�RI�JDVWURLQWHVWLQDO�WXPRU��VLJQL¿FDQWO\�UHGXFHG�WKH�SUROLIHUDWLRQ�
of mast cells throughout the body, addressing the cellular cause of the chronic and unpredictable symptoms that 
SHRSOH�ZLWK�V\VWHPLF�PDVWRF\WRVLV�H[SHULHQFH��%OXHSULQW�SODQV�WR�DVN�WKH�)'$�WR�H[SDQG�$\YDNLW¶V�XVH�WR�DOORZ�
for the treatment of systemic mastocytosis, a step that would further boost the company’s drug pipeline.
https://www.biopharmadive.com/news/blueprint-ayvakit-mastocytosis-study-independent/585666/

LATEST 
HEALTHCARE 
INDUSTRY NEWS SEP – NOV 2020

��� /LO\�:DJHUV�����0�RQ�D�6WDUWXS¶V�3ODQ�WR�6WRS�1HXURGHJHQHUDWLRQ
Eli Lilly has reached a deal to acquire Disarm Therapeutics, a biotech startup developing treatments for neurological 
diseases. Lilly will pay $135 million upfront and could shell out another $1.2 billion in milestone payments, 
although that additional cash isn’t guaranteed. The acquisition gives Lilly rights to an early portfolio of 
experimental medicines meant to prevent the degeneration of axons, the thin tails of nerve cells that send out 
electrical impulses. None of the drugs are in human testing yet. The deal is a bet by Lilly on a startup trying to 
SURYH�WKDW�GHYDVWDWLQJ�QHXURORJLFDO�FRQGLWLRQV�OLNH�PXOWLSOH�VFOHURVLV�FDQ�EH�WUHDWHG�E\�SURWHFWLQJ�D[RQV�
https://www.biopharmadive.com/news/eli-lilly-disarm-neurodegeneration-drug-deal/587114/

��� :KLWH�+RXVH�$SSURYHV�7RXJKHU�5XOHV�IRU�&29,'����9DFFLQH�'HYHORSPHQW
7KH�:KLWH�+RXVH� DSSURYHG� WRXJK� QHZ� UXOHV� IRU� FRURQDYLUXV� YDFFLQH� GHYHORSHUV� WKDW�ZLOO�PDNH� LW� XQOLNHO\�
WKDW�D�YDFFLQH�ZLOO�EH�DSSURYHG�EHIRUH� WKH������(OHFWLRQ�'D\��7KH�DSSURYDO�FDPH�RQO\�DIWHU� WKH�8�6��)'$�
SXEOLVKHG�WKH�XSGDWHG�JXLGHOLQHV�RQ�LWV�ZHEVLWH�DV�SDUW�RI�EULH¿QJ�PDWHULDOV�IRU�RXWVLGH�YDFFLQH�DGYLVHUV��7KH�
guidelines recommend that participants in late-stage vaccine clinical trials be followed for a median of at least 
two months, starting after they receive a second shot. The standards, which would be applied to an emergency-
XVH�DXWKRUL]DWLRQ�IRU�D�YDFFLQH��DUH�VLPLODU�WR�WKH�VWDQGDUGV�IRU�D�WUDGLWLRQDO�DSSURYDO��EXW�WKH�FULWHULD�DUH�OLNHO\�
WR�GHOD\�DXWKRUL]DWLRQ�RI�D�YDFFLQH�
https://www.usnews.com/news/health-news/articles/2020-10-07/white-house-approves-tougher-rules-for-covid-19-vaccine-
development

��� *ORRP\�&29,'�'UXJ�'DWD�6KRZV�:K\�%LJ��5DQGRPL]HG�7ULDOV�0DWWHU
$FFRUGLQJ�WR�WKH�UHVXOWV�RI�WKH�ZRUOG¶V�ODUJHVW�UDQGRPL]HG�FOLQLFDO�WULDO�RI�SRWHQWLDO�&29,'����GUXJV�UXQ�E\�WKH�
:+2��*LOHDG¶V�5HPGHVLYLU²DQ�DQWLYLUDO�RULJLQDOO\�GHYHORSHG�WR�WUHDW�(EROD²VKRZHG�QR�EHQH¿W�RQ�VXUYLYDO�
UDWHV��$�VWULNLQJ�IDFWRU�RI�WKH�UHVXOWV�ZDV�WKH�DSSDUHQW�GLIIHUHQFH�WR�WKH�FRPSDQ\¶V�RZQ�VWXG\��,W�VKRZHG�WKDW�
WKH�WUHDWPHQW�FXW�UHFRYHU\�WLPH�E\�¿YH�GD\V�FRPSDUHG�ZLWK�SDWLHQWV�ZKR�JRW�D�SODFHER��,Q�UHVSRQVH�WR�WKH�GDWD��
*LOHDG�TXHVWLRQHG�WKH�DFFXUDF\�RI�WKH�:+2�VWXG\��VSXUULQJ�D�GHEDWH�DERXW�ZKDW�PDNHV�D�WULDO�PRUH�DFFXUDWH�
https://www.reuters.com/article/us-health-coronavirus-remdesivir-trials/gloomy-covid-drug-data-shows-why-big-
randomised-trials-matter-idUSKBN2712FS

��� )'$�$SSURYHV�5HJHQHURQ�$QWLERG\�'UXJ�DV�)LUVW�(EROD�9LUXV�7UHDWPHQW
7KH�)'$�DSSURYHG�WKH�¿UVW�WUHDWPHQW�IRU�WKH�(EROD�YLUXV��FOHDULQJ�DQ�DQWLERG\�GUXJ�FRFNWDLO�WKDW�ZDV�VKRZQ�LQ�
D�ODQGPDUN������VWXG\�WR�UHGXFH�WKH�ULVN�RI�G\LQJ�IURP�WKH�OHWKDO�DQG�IHDUHG�LQIHFWLRXV�GLVHDVH��7KH�GUXJ��QRZ�
GXEEHG�,QPD]HE��ZDV�GHYHORSHG�E\�D�1HZ�<RUN�ELRWHFK��5HJHQHURQ��LQ�UHVSRQVH�WR�D�GLIIHUHQW�(EROD�RXWEUHDN�
WKDW� VSUHDG� YLUXOHQWO\� WKURXJKRXW� VHYHUDO�:HVW�$IULFDQ� QDWLRQV� EHWZHHQ� ����� DQG� ������ 8�6�� JRYHUQPHQW�
UHVHDUFKHUV��ZRUNLQJ� WRJHWKHU�ZLWK� LQWHUQDWLRQDO�DLG�JURXSV�DQG� LQYHVWLJDWRUV� IURP� WKH�'HPRFUDWLF�5HSXEOLF�
of Congo, tested the drug alongside three other antiviral treatments in the trial, which was conducted last year 
GXULQJ�WKH�UHFHQW�(EROD�YLUXV�RXWEUHDN�LQ�WKH�FHQWUDO�$IULFDQ�FRXQWU\�
KWWSV���ZZZ�ELRSKDUPDGLYH�FRP�QHZV�IGD�HEROD�GUXJ�UHJHQHURQ�¿UVW�DSSURYDO��������
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To provide comprehensive and world class research
infrastructure to support the research in developing
high - tech medical technology



Life Sciences Queensland

LSQ can help you get started.

Contact us now.
info@lsq.com.au
+61 7 3331 3999
www.lsq.com.au

@LSQld

Have you seen what Australia has to offer?

s� High quality clinical and pre-clinical research capabilities

s� Political stability, safe & robust legal and regulatory system

s� Quick start-up time of clinical trials

s� Preferred location for incorporation in multi-national trials

s� State-of-the-art medical research facilities and hospitals

s� Strengths in pre-clinical and early clinical development phases

s� Strong Government commitment and investment

s� Favourable Australian Dollar Exchange Rates

s� Access to 45% R&D Tax Credit*

*Contact LSQ to find out how to acces the R&D Tax Credit

Looking to start a 
clinical trial? 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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