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Remdesivir
Remdesivir is an experimental medicine that targets genetic material
called RNA and is meant to stop SARS-CoV-2 from replicating. Tried
previously — without success — as an Ebola drug, it's complex to
manufacture and has to be given intravenously.
The U.S. Food and Drug Administration cleared the drug under an
emergency authorization on May 1, which will allow hospitalized patients
to begin using it. The emergency approval follows early results from a
large, placebo-controlled study run by the U.S. government that showed
that patients getting remdesivir recovered faster than those that got a
placebo. Those findings were at odds with a study out of China out of
China that showed remdesivir didn’t help patients get better any faster,
and didn’t lower the number of deaths.

Gilead Discussing Remdesivir Manufacturing with Many Prospective Producers
On May 5 Gilead said it was in discussions with some of the world’s leading chemical and
pharmaceutical manufacturing companies about their ability, under voluntary licenses, to produce
remdesivir for Europe, Asia and the developing world through at least 2022. The company is also
negotiating long-term voluntary licenses with several generic drug makers in India and Pakistan to
produce remdesivir for developing countries. Gilead will provide appropriate technology transfers to
facilitate this production. Finally, the company is in active discussions with the Medicines Patent Pool,
which Gilead has partnered with for many years, to license remdesivir for developing countries.
To further facilitate access in developing countries during this acute health crisis, Gilead is in advanced
discussions with UNICEF to utilize their extensive experience providing medicines to low- and middleincome countries during emergency and humanitarian crises to deliver remdesivir using its wellestablished distribution networks.
Close coordination of remdesivir manufacturing will be critical. This is why Gilead is working to build a
consortium of manufacturing partners – to bring efforts together to help maximize global supply.
Producing the drug requires scarce raw materials, with their own lengthy production time, and
specialized manufacturing capabilities with limited global capacity. Any disruption to the supply chain
impacting these scarce raw materials and other manufacturing inputs could reduce the amount of
remdesivir produced and increase the time it takes to do so.

Japan Grants Regulatory Approval of Remdesivir
On May 7, 2020 Gilead Sciences, announced that the Japanese Ministry of Health, Labor and
Welfare (MHLW) has granted regulatory approval of Veklury® (remdesivir) as a treatment for
SARS-CoV-2 infection, the virus that causes COVID-19, under an exceptional approval
pathway. The exceptional approval was granted due to the COVID-19 pandemic and
references the Emergency Use Authorization of remdesivir in the United States.
The approval is based on clinical data from the U.S. National Institute of Allergy and
Infectious Diseases’ global Phase 3 trial, Gilead’s Phase 3 SIMPLE trial in patients with severe
manifestations of COVID-19, and available data from Gilead’s compassionate use program,
including patients in Japan.
“The Japanese approval of remdesivir is in recognition of the urgent need to treat critically ill
patients in Japan. It is a reflection of the exceptional circumstances of this pandemic,”
said Merdad Parsey, MD, PhD, Chief Medical Officer, Gilead Sciences. “We thank
the Japanese Ministry of Health, Labor and Welfare for their leadership and collaboration, as
we together work to respond to this public health emergency.”

Successful Remdesivir Treatment Reported in mid April at Chicago Hospital
A Chicago hospital treating severe Covid-19 patients with Gilead Sciences’
antiviral medicine remdesivir in a closely watched clinical trial is seeing rapid
recoveries in fever and respiratory symptoms, with nearly all patients
discharged in less than a week, STAT has learned.
Remdesivir was one of the first medicines identified as having the potential to
impact SARS-CoV-2, the novel coronavirus that causes Covid-19, in lab tests. The
entire world has been waiting for results from Gilead’s clinical trials, and
positive results would likely lead to fast approvals by the Food and Drug
Administration and other regulatory agencies. If safe and effective, it could
become the first approved treatment against the disease.
The University of Chicago Medicine recruited 125 people with Covid-19 into
Gilead’s two Phase 3 clinical trials. Of those people, 113 had severe disease. All
the patients have been treated with daily infusions of remdesivir.

Thirty-One Percent Decrease in Hospital Stay for Patients on Remdesivir
The National Institute of Allergy and Infectious Diseases, on April 29 said preliminary data
show patients who received remdesivir recovered faster than similar patients who received
placebo.
The finding — although difficult to fully characterize without full, detailed data for the study
— would represent the first treatment shown to improve outcomes in patients infected with
the virus that put the global economy in a standstill and killed at least 218,000 people
worldwide.
Anthony Fauci, the director of NIAID, part of the National Institutes of Health, said the data
are a “very important proof of concept” and that there was reason for optimism. He
cautioned the data were not a “knockout.” At the same time, the study achieved its primary
goal, which was to improve the time to recovery, which was reduced by four days for patients
on remdesivir.

The preliminary data showed that the time to recovery was 11 days on remdesivir compared
to 15 days for placebo, a 31% decrease. The mortality rate for the remdesivir group was 8%,
compared to 11.6% for the placebo group; that mortality difference was not statistically
significant.

A Number of Processes Used to Produce Remdesivir
Making an intravenous drug like remdesivir is not a simple process. Filling a vial requires a whole lot of
different pieces — many of which are made by other companies — coming together in a final product
that has to be pure, sterile, and the same each time. It involves a series of chemical steps that are
completed in a particular sequence and ends with a manual inspection of each vial, a process that is
“both resource- and time-intensive, with some individual manufacturing steps taking weeks to
complete,” Gilead wrote in a description of its efforts. Every aspect has to be performed under strict
regulatory and safety rules to ensure the drug’s standards.
Gilead is also trying to ramp up manufacturing at a time when supply chains for raw materials have
been threatened by the very pandemic the drug is trying to combat.

“Most raw materials and most active pharmaceutical ingredients are made in Asia, either in China or
India,” said Greg Dombal, the president of the life-sciences-focused Halloran Consulting Group. “That
supply chain spiders all the way across the world.”
Gilead has been preparing. It started building up production when it became clear in the early days of
the pandemic that remdesivir might be effective against Covid-19. The company has tapped partners
to make the drug as well. It’s been procuring raw materials and accelerated the manufacturing
process from one that took nine to 12 months to complete to one that takes six to eight months.

Remdesivir Scale Up with in House And Licensed Manufacture
Remdesivir as a compound is not particularly difficult to synthesize, experts said. But the
challenge can be trying to turn on a dime to start making more of it than anticipated.
To some extent, manufacturing facilities can increase the hours that their equipment is
running, for example, but there are strict rules for how often those machines have to be
cleaned. The compounds have to be regularly assessed and analyzed to make sure they are
hitting quality and safety benchmarks.
Scaling up also requires the companies that make all the individual components that go into
a final product get on board. That extends from the vial makers to the labeling suppliers to
the companies that make “excipients” — the components of a drug beside the active
ingredient, which include compounds that help keep it stable or reduce the reactions when
the drug is injected.
“It’s not just the company itself that needs to turn it up. It’s forecasting to suppliers and
saying, ‘We’re going to have a significant increase in demand here,’” said John Stubenrauch,
who has worked in the drug industry for more than two decades and is now senior vice
president of operations at Immunomedics.

More on Scale Up
Big drug makers typically have more than one supplier for those components, Dombal
said. But he added, “we build those in for fail safe, not for massive scale up.”
Scaling up quickly can be challenging because such situations will likely require finding
other companies with plants that need to be retrofitted, which can be time consuming
depending on the technology involved, according to David LaPre, a former Roche
executive vice president and head of global pharma technical operations, who oversaw
accelerated production of Tamiflu during the Avian flu in 2005.
To supplement what is certain to be worldwide demand, he noted that Gilead may want
to consider doing what Roche did, which was to grant licenses to manufacturers in other
countries, such as India, in order to supply the lesser-developed parts of the world. This
approach, which Gilead has pursued with HIV drugs, took strain off the production
system.
“If the stars are aligned you might find one or two plants where the capacity and
process capability are a great fit,” LaPre said. “This would be the path of least resistance.
A more likely scenario is a number of close fits which require some level of investments

Gilead Opens New Manufacturing and Packaging Site
In 2017 Gilead Sciences opened a new manufacturing and packaging site in La Verne, Southern
California. The new site is set to replace existing operations at the company’s facility in San Dimas,
California, which manufactures, packages, and labels solid oral dosage form products.
The new campus includes a new 335,000-square-foot facility with an additional 65,000 square feet
available for expansion. The site is currently pending US Food and Drug Administration approval of a
secondary packaging line for AmBisome (amphotericin B) liposome for injection, Gilead’s antifungual
drug, as well as continuing equipment validation activities to support further manufacturing and
packaging capabilities targeted for regulatory approval in early 2019.

The facility will initially focus on the manufacture of AmBisome. Up to 14 million tablets will be
packaged and up to 5 million AmBisome vials will be manufactured per year at the facility. The drug
had 2016 sales of $356 million. The facility will also package, label, and distribute more than 20 of the
company’s products throughout the Americas and the Pacific Rim, including its hepatitis C treatments.
The La Verne site adds to the company’s manufacturing and packaging operations. The company has
facilities in Foster City, California (process research and development activities, active pharmaceutical
ingredient [API] manufacturing for clinical supplies); Oceanside, California (biologics manufacturing for
clinical supplies); Edmonton, Alberta, Canada (process research, scale-up, and API manufacturing); and
Cork, Ireland (solid-dose tablet manufacturing and packaging)

Gilead Sciences, Inc. acquired Kite Phara in 2017
Kite is an industry leader in the emerging field of cell therapy, which uses a patient’s own immune cells to
fight cancer. The company has developed engineered cell therapies that express either a chimeric antigen
receptor (CAR) or an engineered T cell receptor (TCR), depending on the type of cancer. Kite’s most
advanced therapy candidate, axicabtagene ciloleucel (axi-cel), is a CAR T therapy currently under priority
review by the U.S. Food and Drug Administration (FDA). It is expected to be the first to market as a
treatment for refractory aggressive non-Hodgkin lymphoma, which includes diffuse large B-cell lymphoma
(DLBCL), transformed follicular lymphoma (TFL) and primary mediastinal B-cell lymphoma (PMBCL).. Kite
has additional candidates in clinical trials in both hematologic cancers and solid tumors, including KITE-585,
a CAR T therapy candidate that targets BCMA expressed in multiple myeloma.
“The acquisition of Kite establishes Gilead as a leader in cellular therapy and provides a foundation from
which to drive continued innovation for people with advanced cancers,” said John F. Milligan, PhD, Gilead’s
President and Chief Executive Officer. “The field of cell therapy has advanced very quickly, to the point
where the science and technology have opened a clear path toward a potential cure for patients. We are
greatly impressed with the Kite team and what they have
accomplished, and share their belief that cell therapy will be the cornerstone of treating cancer. Our similar
cultures and histories of driving rapid innovation in order to bring more effective and safer products to as
many patients as possible make this an excellent strategic fit.”
Research and development as well as the commercialization operations for Kite will remain based in Santa
Monica, California, with product manufacturing remaining in El Segundo, California.

IPRS Repairs Gilead, Cork Cleanroom Panels In Situ
IPRS can carry out repair work while the facility is in operation. For example, it was asked to help with
the refurbishment of cleanroom panels during live production at the Gilead Sciences plant in Cork,
Ireland.

In this case, damage had been caused during production. A decision was taken to repair all damaged
cleanroom cladding in situ, thus preventing the closure of the cleanrooms and preventing a substantial
cost for downtime and loss of production.
The quotation for Gilead Sciences was accompanied by an IPRS Safety Statement, a method statement
and a risk assessment.
IPRS carried out repair works on both external facade panels and internal cleanroom panels at Gilead
and was able to offer a cost-effective alternative to replacing damaged panels by using water-based
products, specialized extraction and sterile equipment, without compromising quality, durability or
cleanroom efficiency. The company also provides a follow-up service, including personal visits by the
contracts manager to assess the completed works.
Established in Ireland in 2002, IPRS has carried out repairs and applied coating systems during
construction stage of cleanroom facilities and even during live production in some of the world’s
leading biopharmaceutical and technology facilities. The company carries out in situ repairs to all
coated metal cleanroom ceiling and wall sandwich cladding panels and applies specialised coating
systems to damaged areas to avoid creating a habitat that could support a spore outbreak because it
cannot be not properly sanitized or sterilized.

Gilead Expanded in Multiple Countries in the Last Few Years
In 2019 Kite built a 67,000 square-foot facility within its parent company’s site in Oceanside, California
to ensure sustainable viral vector supply for its cell therapy products.
The Oceanside site will advance viral vector development and supply for both Yescarta (axicabtagene
ciloleucel) and its pipeline therapies,.
The facility in Oceanside, CA is dedicated to the manufacturing of viral vectors and will help ensure we
have the capabilities to support a robust and sustainable viral vector supply to meet the production
needs for cell therapies in the future.
The firm has a 43,500 square-foot plant with the capacity to treat 5,000 patients a year in El Segundo,
Santa Monica (also California), that opened in 2016. The firm has also leased a 26,000 square-foot plant
in Gaithersburg, Maryland.

Meanwhile in Amsterdam, The Netherlands, Gilead/Kite announced in May 2018 it was opening a
117,000 square-foot facility to support production in Europe.
And iin April 2019, the company announced plans to construct a facility in Frederick County, Maryland
expected to begin commercial production by late 2021.
Kite is also leveraging contract manufacturing organizations (CMOs) to supply viral vectors, Salakian said.
But as more of its internal network begins operations, Kite will assess its relationship with third-party
manufacturers.
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