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- English translation Precarious antibiotics supply situation: Will the Covid19 Pandemic change
anything?
Peter Beyer1
From the outset, the COVID-19 pandemic has drawn broader public attention to the
dependence on global pharmaceutical supply chains. Relatively early on, the world’s leading
producer of generics – India - imposed export restrictions, including for certain antibiotics2.
One concern was that such measures, coupled with spikes in demand for certain medicines,
could lead to dramatic supply shortages. Several countries did indeed experience such
shortages, including for propofol and other anaesthetics, hydroxychloroquine, later
dexamethasone and, in particular, different medical products such as masks, respirators and
oxygen.
Where do we stand?
Supply shortages were already a major issue before COVID-19. The therapeutic products
platform of the Swiss Federal Office for National Economic Supply reported a total of 238
interruptions in the supply of medicines for the 2019 reporting year, representing an
increase in 90 % by comparison to the preceding year.3 The platform was created pursuant
to the Ordinance on the Essential Human Medicines Reporting Office (SR 531.215.32), which
establishes an obligation for marketing authorization holders to report current or projected
interruptions in the supply or delivery of a given dose or form expected to last for more than
a fortnight4. While the Reporting Office only captures essential medicines for national supply
listed in the annex of the above-mentioned ordinance, www.drugshortage.ch reports on
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shortages in the supply of all products covered by health insurances and products otherwise
relevant to hospitals. Supply shortages reported by users on this site have more than
doubled between 2016 and 2019.
According to the French National Agency for the Safety of Medicines and Health Products
(ANSM), the number of reported supply disruptions in France increased nearly twentyfold
between 2008 and 2018.5 In the United States of America, delivery disruptions have
increased again recently after a temporary peak in 2011.6
While supply disruptions can also occur in higher-priced patented products, for example if
there are production-related problems, they are more frequent in older products
characterized by complex production processes (parenteral formulations) and low profit
margins resulting from low prices or small volumes7. This is the case for the supply of
antibiotics, most of which are older than average while at comparatively low price.
Accordingly, the situation regarding antibiotics supply in Switzerland continued to
deteriorate in 2019: there were 53 supply disruptions for systemic antibiotics, 32 of which
concerned parenteral formulations, affecting 20 different active ingredients and
combinations thereof.8 A survey conducted by the European Association of Hospital
Pharmacies (EAHP) revealed that antimicrobial drugs are particularly vulnerable to supply
disruptions.9 Anti-infectives for systemic use are the most affected group of drugs in
Switzerland,10 and the third most affected group in France.11
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What are the main reasons for supply disruptions in Europe?
While the reasons for supply disruptions can be categorized or presented in different ways,
the common denominator is their interconnectedness and the fact that economic aspects
have a major impact on other factors, especially on the supply side.
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Table 1: Main reasons for supply disruptions in Europe by category. In many less developed
health systems, there may be numerous other reasons.
In Switzerland, about 70 % of supply disruptions can be traced back to supply chain issues
and 11 % to market withdrawal.

Causes (n=206)
Supply chain:
- Packaging issues (n=38)
- Distribution issues (n=32)
- Shortage of active ingredient (n=28)
- Technical problems (n=24)
- Quality issues (n=23)
- Import formalities (n=2)
- Increased consumption (n=38)
- Market withdrawal (n=21)

Diagram 1: Causes of supply disruptions
Source: Federal Office for National Economic Supply, Essential Human Medicine Reporting
Office, Report 2019.
This is associated with increasing supply chain complexity in the pharmaceutical industry.
Often, each production stage reflected in diagram 2 is carried out in a different plant and
potentially in a different country. Traditionally, China is a key location for the potentially
highly pollutant raw ingredient production, while the Indian industry has specialized mostly
in the manufacturing of active ingredients and subsequent production stages. Both
production stages traditionally work with smaller profit margins at high volume. In recent
years, active ingredient production had increasingly shifted to China, which is currently the
world’s leading producer of active ingredients with an estimated market share of 40 %.12
India, the world’s largest manufacturer of generics, sources 70 % of active ingredients from
China.13
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Diagram 2: Simplified diagram of medicines production
Especially with lower-priced products, margin pressure leads to cost optimization at the
production stage – such as switching from in-house production to external suppliers of
active ingredients – and supply-chain and inventory optimization, which can lead to supply
disruptions. The last resort is complete market withdrawal. The explanation provided by
GlaxoSmithKline (GSK) in June 2020 for its decision to close down its penicillin production in
the United Kingdom is symptomatic in this regard:
“Following a global review of antibiotics production by GSK, we concluded that the sterile
production of amoxicillin in a highly competitive environment is no longer viable. We have
therefore decided to phase out production in Europe. In Switzerland, this affects the
parenteral antibiotic clamoxyl. We therefore wish to inform you in good time that clamoxyl
will no longer be commercialized in Switzerland.”14
Thus, Sandoz, with its facility in Kundl, Austria, is the last major vertically integrated
manufacturer of penicillin/amoxillin in Europe. Only a multi-million subsidy from the
Austrian Government in 2020 could prevent Sandoz from discontinuing these long-standing
operations. Sandoz already sold a manufacturing facility for active ingredients of
cephalosporine in Frankfurt, Germany, in 2015.15 The reasons were, again, fierce pressure on
margins in a global market where active ingredients can be sourced at much lower cost,
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especially from China. This is due to cheaper labour and production costs, among others, but
also to lower environmental standards for chemical manufacturing processes.16
Market withdrawal of antibiotics are not the exception: approximately 11 % of supply
disruptions reported to the therapeutic products platform in Switzerland result from market
withdrawals (21 reports, mostly parenteral products); 62 % of these market withdrawals
concerned antibiotics (7 for co-amoxillin, 3 for ciprofloxacin, 2 for piperacillin/tazobactam
and 1 for norfloxacin). Switzerland is thus left with a single supplier of parenteral coamoxillin, which causes supply disruptions that cannot be fully compensated by compulsory
stockpiling. Only five out of 13 active ingredients used in oral antibiotic formulations for
children in Switzerland can be obtained from more than one supplier. 17 In Germany in 2015
there was a single supplier for a total of 23 active ingredients of antibiotics.18

The example of Benzylpenicillin
Benzylpenicillin, which is essential in the treatment of syphilis, is a good example of global
trends. Since the beginning of the millennium, six manufacturers of active ingredients and
more than 40 end-product manufacturers have withdrawn from the market, leaving only
four active ingredients manufacturers worldwide. The frequent supply disruptions are
attributed to three main reasons:
(1) Many countries source benzylpenicillin from a wholesaler, which obtains the product
from an end-product manufacturer which, in turn, procures the active ingredient from an
API manufacturer. As a result, there are no alternatives in the event of supply chain-related
problems.
(2) In most countries, benzylpenicillin costs only a few cents per dose, but its production as a
sterile injectable is complex and relatively expensive. Consequently, a growing number of
producers withdraw.
(3) Inaccurate demand forecasts, weak procurement systems and knowledge gaps in the
treatment of syphilis. 19
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As a general rule, the fewer the suppliers, the greater the risk of supply disruption. The
number of suppliers of a given drug can be misleading: in 2017, an explosion at a
manufacturing facility for the active ingredient of the antibiotic piperacillin in China resulted
in global supply disruption for piperacillin (and the piperacillin/tazobactam combination)
although there are several marketing authorization holders.20 The accident showed that all
these companies had sourced the active ingredient from the same Chinese manufacturer.
Only the company itself and the regulatory authority – Swissmedic for Switzerland – know
where marketing authorization holders purchase active ingredients. The extent of
dependence on certain big API manufacturers is therefore hard to gauge. In the context of a
WHO project, it was estimated that more than 50 % of marketing authorization holders of 10
selected antibiotics that had been subject to repeated supply disruptions source the API
from only two manufacturers.21 Since API origin and supply chains are confidential, it is very
difficult to identify those products whose particularly strong dependence on few
manufacturers places countries’ supply security at risk.
The role of the regulatory environment
Each supply chain modification, such as production relocation following factory closure or a
change of API supplier, must be reported to the regulatory authority in the country or region
where the product is marketed and licensed. As a result of such regulatory requirements,
global companies must plan any change in API supplier years in advance to allow for
alignment of national marketing authorizations. Tougher regulatory requirements for more
complex products in qualitative terms – such as injections – also affect production costs.
Why do market laws of supply and demand not resolve the problem?
In a normal market environment, high pressure on prices combined with competition would
create a situation where only one or few suppliers survive, followed by price increases
which, according to market laws, would attract new suppliers. While such extreme price
increases have occurred where old generics have a monopoly status, as with Daraprim22,
notably in the United States, it is uncertain whether this brings new suppliers to the market.
The initial investment in the production of a drug product is very high. Moreover, new
marketing authorizations must be obtained for each country in order to enter a highly priceregulated market which is rather unattractive when compared with newer generics or
biosimilars. Market entry of new generics suppliers with old products is therefore rare, even
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if only one or few suppliers remain on the market, especially for small markets or niche
products.23
What action have countries taken in recent years?
Many countries like the United States, France, Switzerland and Germany have created
voluntary public registers24 or require companies to notify supply disruptions in advance
wherever possible. Switzerland has created compulsory stockpiles, which are financed by
the industry and can be used in the event of supply disruption. Germany has authorized the
importation of not licenced drugs in the event of supply problems. Similar measures are in
place in many European countries. However, most of these measures do not seek to address
the causes of increasing supply disruption, but instead to manage and absorb such
disruptions. These measures have been tried and tested in Switzerland and, as shown in the
report of the Swiss Federal Office for National Economic Supply, have enabled early
recognition and bridging of supply bottlenecks. The therapeutic products platform and the
analysis conducted by the Swiss Federal Office for National Economic Supply help identify
the main reasons for supply disruption and particularly at-risk products. They also make it
possible to quantify the extent of the problem, which is crucial for the development of longterm solutions. Bearing in mind the abovementioned facts and given the large number of
market withdrawals, the problem is likely to grow, rather than dissipate, in future.

Innovative approaches
COVID-19 has made politicians in the United States and Europe aware of the heavy
dependence of the pharmaceutical sector. In the United States, BARDA25 granted US$ 354
million to the pharmaceutical company Phlow in Mai 2020, with an optional US$ 812 million
over 10 years, instructing the company to manufacture essential medicines in the United
States. Phlow is a recently established drug manufacturer that describes itself as a “A public
benefit corporation dedicated to manufacturing and securing our nation's most essential
medicines, 100% in the U.S” and commits to transparent pricing.26
Phlow is associated with Civica Rx, a non-profit drug manufacturer founded in 2018 by seven
private American health providers to source and manufacture generics affected by chronic
supply shortages and excessive pricing. Civica Rx currently serves more than 1 200 hospitals,
representing 30 % of all hospital beds in the United States.27 Civica Rx pursues a strategy
involving in-house production of essential drugs, on the one hand, and the conclusion of
long-term supply agreements based on predictable volumes and transparent pricing with
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vertically integrated manufacturers, on the other, thus ensuring supply security. To this end,
Civica Rx concluded its first agreement for the manufacturing of vancomycin and
daptomycin with Xellia Pharmaceuticals in May 2019. Xellia produces active ingredients and
sterile injectable drugs in-house.28 In July 2020, Civica Rx and Sandoz announced the
conclusion of a five-year agreement for the manufacturing and supply of six parenteral drug
products (antibiotics, antihypertensives, blood thinners and acid-reducing agents).29
In France, President Macron announced a drug manufacturing repatriation policy in June
2020, which provides for a 120 million euros investment in new production lines for 100 %
locally produced paracetamol, which has been difficult to source during the pandemic.30
In Germany, the coalition Government has decided that the country should expand
capacities and gain greater independence, including in the production of therapeutic
substances and intermediates, and set aside 1 billion euros for this purpose.31
As mentioned above, Austria has recently provided a subsidy to Sandoz in order to secure
penicillin manufacturing at the Kundl site for the next decade.
In Switzerland, discussions are under way on the possibility to entrust the manufacturing of
certain medicines to the military pharmacy, which holds a Swissmedic manufacturing
licence. However, both the military pharmacy and university hospital pharmacies would
have to rely on external suppliers of active ingredients.
Austrian-style manufacturing subsidies can be useful where they prevent impending closure
of production. In the long run, subsidies would however accelerate the downward trend in
prices. If European manufacturing were subsidized to an extent that enabled companies to
bid successfully alongside foreign manufacturers, competitors are likely to cut prices even
further to make optimal use of their existing production capacities. As a result, margin
pressure continues to rise, more unsubsidized manufacturers withdraw and subsidies must
eventually be increased to remain competitive. Ultimately, the State would subsidize
artificially low purchasing prices.
Antibiotic drug manufacturing by private companies in Europe is only sustainable over time
if products are competitive. However, as shown in a study conducted by Roland Berger on
behalf of Pro Generika on cephalorosporin manufacturing in Germany, they cannot compete
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in price. 32 Simply increasing prices is no solution for a small market like Switzerland either;
for lack of volume, it would have no real impact on decisions like that of GSK, nor would it
necessarily enhance supply security.
A more long-term solution would be for buyers to pay extra for security of supply. Civica Rx
is a good example. A more sustainable solution could be for European buyers to include
supply security-related conditions systematically in calls for tender – within the limits of
procurement law – and to evaluate tenders on that basis in addition to price, for example:33
•

•
•
•
•
•
•

Awarding contracts systematically to two manufacturers, instead of ordering the
total quantity from the cheapest supplier (difficult for small volumes and when there
is only one remaining supplier).
Requiring manufacturers to provide supply chain transparency
Requiring manufacturers to include alternative scenarios in the event of supply chain
problems in their proposal
Requiring manufacturers to explain what makes their company is particularly
resilient against supply disruptions (e.g. modern production facilities)
Requiring manufacturers to source active ingredients from two manufacturers
Guaranteeing compliance with high environmental standards throughout the supply
chain
Rewarding short supply chains when evaluating tenders

It would be important for buyers to avoid setting different standards, as this would generate
additional costs. A label or an international norm like the one proposed by the American
Federal Drug Authority34 could be one option. For Switzerland, a privately managed model
such as Civica Rx could also be worth exploring, bearing in mind the market size (30 % of
hospital beds in the United States) probably makes it much easier for Civica Rx to conclude
advantageous agreements.
Public tendering should reward companies that invest in resilient supply chains, supply
security, environmental standards and local production. Price thereby loses relative
importance in the selection process, which means that higher priced products become
competitive to the extent that they score in other areas. If major buyers in Europe
systematically set similar conditions of tender, it could potentially change the dynamic of the
antibiotics market. It is therefore crucial to include buyers and manufacturers in discussions
on sustainable solutions to supply shortages. Buyers, to convince them that more
sustainable tendering practices will save them money in the long run, and manufacturers, to
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find out which options they see for making supply chains more resilient. The members of the
AMR Industry Alliance have committed to compliance with certain environmental standards
throughout the supply chain35 and therefore have an interest in others complying with those
standards well.
At the same time, regulators like Swissmedic should ensure supply chain transparency by
disclosing at least the names of the active ingredient manufacturers. This is already standard
in most other industries. Apple or Hennes & Mauritz, for example, disclose the names of all
their suppliers.36 In Germany and France, new laws on supply chain responsibility might also
lead to greater transparency in the pharmaceutical sector.37 Such transparency and
environmental and human rights due diligence requirements for suppliers would also ensure
that the same rules apply to all.

Outlook
Summing up, COVID-19 put a spotlight on the fragility of pharmaceutical supply chains and
the growing dependence on few manufacturers. This has added considerable momentum to
the discussion on sustainable solutions. Even prior to the pandemic, governments have
taken a series of apparent actions, which attenuate the problem but fail to provide
sustainable solutions. COVID-19 has moved countries into action mode, which could bring
about short- or long-term subsidies or the establishment of parallel public supply capacities.
Still, the most sustainable solutions would be those involving cross-border dialogue with
market participants, buyers and manufacturing companies that facilitate the establishment
of more sustainable economic structures in the long run.
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