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Superbugs in the Supply Chain

This report has presented evidence of pollution scandals in India and China - two major suppliers of antibiotics and
other APIs to global markets. An on-the-ground investigation in India has revealed extremely high levels of antibiotic
resistance at pharmaceutical manufacturing sites, while detailed research and an investigation in China have uncov-
ered failings in the GMP inspection system and a potential risk from the spread of antibiotic residues on soil in the form
of fertiliser. Finally, we attempted to untangle part of the highly complex supply chain which links these reckless man-
ufacturers in India and China with well-known companies whose branded drugs stock European and North American
pharmacy shelves. Through our research, it also came to light that these manufacturers'“own-brand” products feature
in national drug databases throughout Europe and in the United States, and are being sold directly to hospitals, leading
to the conclusion that public health services, which spend billions on treating people and fighting AMR, are channel-
ling vast sums of money - directly or indirectly - to companies which are contributing to the spread of AMR through
their negligent manufacturing practices.

With Governments around the world scrambling to contain the devastating and very costly damage that AMR is al-
ready wreaking on public health systems worldwide, urgent action must be taken to address every single man-made
source of resistance, whether of human, animal, or industrial origin. If any one of these sources is left unaddressed, we
will lose the fight against AMR.

When it comes to tackling antibiotic resistance, addressing pollution from the manufacturing of antibiotics is a
low-hanging fruit. There is growing recognition of this: long an ignored cause of AMR, it is now accepted by deci-
sion-makers and leading industry players alike that manufacturing discharges must be brought under control as a
matter of urgency.

In its December 2015 report“Antimicrobials in Agriculture and the Environment: Reducing Unnecessary Use and Waste” the
Review on Antimicrobial Resistance identified pollution in the pharmaceutical supply chain as a causational factor in
the spread of AMR and called on the industry to take measures to tackle it, also noting that “Major buyers of generic
antibiotics could factor appropriate management of environmental considerations, including the amount of APIs and
antibiotics that the company or their suppliers generate as waste, into their procurement decisions”'®,

In its response to the Review on Antimicrobial Resistance’s final report, published in May 2016'"%, the UK Government
in September 2016 duly recommended the establishment of targets for maximum levels of antimicrobial API discharge
associated with the manufacture of pharmaceutical products and urged pharmaceutical companies to improve mon-
itoring of API emissions from directly-operated manufacturing facilities as well as those of third party suppliers, and
support the installation of proper waste processing facilities to reduce or eliminate APl discharge (see Box).

In another encouraging development, also in September 2016, a group of major pharmaceutical companies including
AstraZeneca, GSK, Johnson & Johnson, Pfizer and Sanofi published an Industry Roadmap for Progress on Combating
Antimicrobial Resistance, which listed measures to reduce the environmental impact from the production of antibiotics
as its first priority (see Box). The CEO of one of the signatories of the Roadmap, DSM Sinochem Pharmaceuticals, sub-
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sequently called for the industry to go further by committing to buy APIs only from manufacturers that do not pollute
the environment and to introduce more transparency in the supply chain''.

These pledges represent a significant step in the right direction, but a lot will depend on their actual implementation,
notably the speed with which they enter into effect and the transparency of the measures taken. All stakeholders
must now move quickly to ensure that the already significant body of scientific evidence on manufacturing discharges
and the development of AMR, and the alarming findings presented in this report are taken seriously and result in real
change on the ground. With this in mind, a series of recommendations for action are set out below. Key actors with the
ability to change the situation are: major buyers of antibiotics, including public health systems and pharmaceutical
retailers; the pharmaceutical industry itself; institutional investors seeking to manage their assets responsibly; and
policymakers in Europe, the United States and other regulated markets.

HM Government

UK Government response to the Review
on Antimicrobial Resistance

September 2016'%°

Recommendation 3. Reduce the unnecessary use of antimicrobials in agriculture
and their dissemination into the environment

Recommendation 3.6. Global bodies/national governments and regulators should establish
evidence-based, enforceable targets for maximum levels of antimicrobial active pharmaceu-
tical ingredient (API) discharge associated with the manufacture of pharmaceutical products.

Recommendation 3.7 Pharmaceutical companies should improve monitoring of APl emis-
sions from directly-operated manufacturing facilities as well as those of third party suppliers,
and support the installation of proper waste processing facilities to reduce or eliminate API dis-
charge. Such efforts should be based in voluntary, transparent and auditable commitments,
with a globally-consistent ‘quality mark’ applied to end products produced on ‘environmen-
tally responsible’ basis.
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Industry Roadmap for Progress on Combating

Superbugs in the Supply Chain

Antimicrobial Resistance

September 2016'%2

1) We support measures to reduce environmental impact from production of antibiotics,

and will:

Review our own manufacturing and supply chains to assess good practice in
controlling releases of antibiotics into the environment.

Establish a common framework for managing antibiotic discharge, building
on existing work such as [the Pharmaceutical Supply Chain Initiative -
PSCI'], and start to apply it across our own manufacturing and supply chain
by 2018.

Work with stakeholders to develop a practical mechanism to transparently
demonstrate that our supply chains meet the standards in the framework.

Work with independent technical experts to establish science-driven, risk-
based targets for discharge concentrations for antibiotics and good practice
methods to reduce environmental impact of manufacturing discharges, by
2020.

V4

Signatory companies:

. Merck & Co., Inc., Kenilworth, New

«  Allergan Jersey, US.A.

. AstraZeneca

- Cipla

«  DSM Sinochem Pharmaceuticals

«  F. Hoffman-La Roche Ltd., Switzerland
. GSK

+  Novartis

«  Pfizer

- Sanofi

«  Shionogi & Co,, Ltd.
+  Wockhardt

- Johnson & Johnson
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Regulators are increasingly focused on adopting a “one health” approach to public health in recognition of the fact
that many factors affect human health. Environmental issues such as pharmaceutical pollution, and in particular its
contribution to AMR, must not be overlooked. The European Commission has published several studies showing that
pharmaceutical pollution is a significant problem for ecosystems and human health, but at the time of writing in Sep-

tember 2016, there is still no sign of its Strategic Approach to pharmaceuticals in the environment, which was initially

slated for publication in 2015.

Legislators in Europe and the United States should:
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Include environmental criteria aimed at curbing manufacturing pollution in the GMP framework. In its De-
cember 2015 report, the Review on Antimicrobial Resistance recommended that GMP could potentially set
maximum limits for concentrations of common antibiotics in water, which is the approach now being advo-
cated by the UK Government (see Box). In addition to this, inspections under GMP rules should be significant-
ly strengthened, so that factories that fail to implement them lose their access to global markets. GMP rules
are largely harmonised and cover all companies importing APIs and other pharmaceutical products into the
EUand US,;

Demand more transparency in the pharmaceutical supply chain by asking companies to disclose the origin
of their drugs right back to the factory that produced the raw materials. This would not only serve to improve
production practices, but it would also contribute to better patient safety by ensuring total traceability of all
pharmaceutical products throughout the supply chain.

Make public support and investment in research and development of new antibiotics, as called for by the
pharmaceutical industry in January 2016'*, conditional on companies’ commitment to clean production at
their existing units and throughout their supply chain.

Blacklist pharmaceutical companies which are contributing to the spread of AMR through irresponsible man-
ufacturing practices;

Demand that the pharmaceutical industry clean up its supply chain and introduce greater transparency on
the origin of antibiotic drugs;

Review ethical procurement policies with a view to embedding environmental/AMR criteria in contractual
requirements;

Review all related procurement levers, including supplier codes of conduct with a view to mainstreaming
environmental/AMR criteria across all relevant policies;

Promote legislation to incorporate environmental criteria into Good Manufacturing Practices (GMP).

Demand that all suppliers have in place effective measures to prevent and control pollution and to improve
waste management standards. This should include dedicated waste water treatment and other measures to
minimise waste from production processes, including the implementation of a maximum limit for concentra-



A dead tree stands in flooded land near Thanam village.
In the distance is the Jawaharlal Nehru Pharma City, near Visakhapatnam

tions of common antibiotics in water;

Embrace full transparency and promote the transfer and adoption of cleaner production technologies and
pollution prevention policies across the supply chain. This is something that is already a feature in other
industries, including electronics and textiles. For example, many clothes retailers have introduced greater
transparency in their supply chains in the wake of the Rana Plaza disaster in Bangladesh in 2013, including
the public listing of the factories from which they source apparel'®.

Fully participate in the development and data collection process of independent initiatives that increase cor-
porate transparency and enable the diffusion of good practices, such as the upcoming AMR Benchmark pro-
duced by the Access to Medicine Foundation'#.

RECOMMENDATIONS FOR INVESTORS

The responsible investment community can play a vital role in holding pharmaceutical companies to account and
putting pressure on the industry to stamp out pollution in its supply chains. Key demands from investors which would
bring about a change of culture within the industry include:

Require full disclosure from pharmaceutical companies in their portfolio regarding the identity of suppliers
they source their APIs and other drug products from;

Require that these companies have in place a detailed supplier responsibility programme with measurable
environmental targets which provide an objective benchmark with which to rate and compare supplier per-
formance;

Divest from companies and producers involved in pollution scandals and require that all of the companies in

their portfolio blacklist any pharmaceutical suppliers which do not comply with the standards set out in the
supplier responsibility programmes.
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Pharmaceutical pollution poses a grave threat to human health and ecosystems everywhere. With the consumption of
medicines set to increase steeply in the coming decades, rapid and decisive action is required to nip what is still a rela-
tively manageable problem in the bud. Given the global dimension of the AMR crisis, antibiotic pollution presents a clear
priority area and should spur the international community and drug makers on to take swift action to address this aspect.
However, in the longer run, what is required is a comprehensive, globally integrated response to all varieties of pharma-
ceutical pollution. History shows us that failure to act on scientific advice stores up major trouble for the future. We still
have an opportunity to bring the pharmaceutical pollution crisis into check and prevent it from spiralling out of control.

Residents in Tikkavanipalem - a village
downstream of the Jawaharlal Nehru
Pharma City near Viaskhapatnam - col-
lect water from the polluted local bore-
well. Despite having a water filtration
plant in the village it was too expensive
for many of the villagers to use, and has
since broken anyway. The village’s 400
families have now no choice but to use
this one pump for their water. Reported
issues associated withidrinking with
water include: bleeding'and miscarriages
amongst women, jaundice, asthma, *
stomach problems (patticularly affecting

_children), cancer, ar@n increase unex-
Wldiwed mortalities
I
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