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“Forgotten” antibiotics

36 selected antibiotics, including:

• Benzylpenicillin (penicillin G)

• Benzathine benzylpenicillin

• Procaine benzylpenicillin

• Phenoxymethylpenicillin (penicillin V)

The examples are all “key access antibiotics” 

according to WHO EML (20th ed.).



“Forgotten” antibiotics

“In conclusion, despite the ongoing bacterial resistance 

crisis, the situation regarding the availability of 

‘forgotten antibiotics’ has worsened since 2011.”



ECDC Surveillance of 

antimicrobial consumption 

in Europe, 2012

Consumption of penicillins in Europe

In Norway in 2016, the 

proportion of narrow-

spectrum penicillins

of total sales was 26%

of overall sales. 
(NORM/NORM-Vet)

In Sweden in 2017, 

the proportion of 

narrow-spectrum 

penicillins used in 

outpatient care was 

41%. (Swedres/Svarm)



Select penicillins – MA holders

Antibiotic Norway Sweden Uganda USA

Benzylpenicillin 

(penicillin G)

2 2 6 5

Benzathine

benzylpenicillin

0 0 2 1

Procaine

benzylpenicillin

0 0 1 1

Phenoxymethyl-

penicillin (penicillin V)

2 4 5 5

Number of marketing authorization holders for human consumption

Preliminary findings based upon Norwegian Medicines Agency, Swedish Medical 

Products Agency, Ugandan National Drug Authority, Drugs@FDA



Why they are “fragile”…

API EDQM Certification*

Benzylpenicillin sodium 1 – Sandoz

Benzylpenicillin potassium 2 - Sandoz, Fersinsa

Benzylpenicillin procaine 1 – Sandoz

Benzylpenicillin (benzathine) 

tetrahydrate

1 – Sandoz

Phenoxymethylpenicillin potassium 2 - Sandoz, Biotika

Amoxicillin trihydrate 13

*Verifies the compliance of pharmaceutical substances with European Pharmacopoeia standards; 

https://extranet.edqm.eu/publications/recherches_CEP.shtml

Approximate number of active pharmaceutical ingredient producers



Removal of EDQM certification

European Pharmacopoeia standards; https://extranet.edqm.eu/publications/recherches_CEP.shtml



Select penicillins – max Norwegian sales price

Antibiotic Strength/Pack size Max sales 

price

Benzylpenicillin 

(penicillin G)

600mg, powder for 

injection (n=10)

€ 12

Phenoxymethylpenicillin

(penicillin V)

50 mg/ml mixture, 

(200 ml)

€ 14

Ampicillin 1 g solution (n=1) € 5

Maximum sales price per package in Norway

Norwegian Medicines Agency (prices in NOK, €1 = 9.7 NOK)



Example of ampicillin

• Ampicillin is a “key access” antibiotic as defined in 

WHO EML.

• It is the first choice for community acquired 

pneumonia (severe), complicated severe acute 

malnutrition, and sepsis in neonates and children.

• Norway currently has no marketing authorization 

holder for ampicillin. BMS decided to give up its 

license as of March 2018.

• Yet, it appears that other countries still have access to 

ampicillin.



Impact of shortages and non-supply

“Supply chain collapse leads to antibiotic shortages, 

which are linked to disease outbreaks and antimicrobial 

resistance.”



Impact of shortages and non-supply

“Congenital syphilis remains a significant contributor to 

early infant mortality, particularly in low- and middle-

income countries. There are several reasons for this, but 

one of the most important is a global shortage of

[benzathine penicillin G].”



New business models needed?

Market is fragile with low returns and increasingly 

diminishing size. 

For example, “the proportion of narrow-spectrum 

penicillins of total sales (in Norway) was 32% of overall 

sales in year 2000 and has decreased to 26% in 2016.” 

NORM/NORM-Vet



New business models needed?

Market is fragile with low returns and increasingly 

diminishing size. 

Novartis Annual Report, 2017



Proposals for improving the market

“An analysis…shows that there is a relationship between the risk 

of a product disappearing and a low sales value…Therefore, [The 

Swedish Dental and Pharmaceutical Benefits Agency] will consider 

this aspect for applications on price increases for such antibiotics 

which the Public Health Agency of Sweden has assessed are of 

special medical value.”

In 2017 there were 91 prescriptions 

per 1000 people for narrow-spectrum 

penicillins, i.e., less than one million 

prescriptions per year. 

(Swedres/Svarm) 



Proposals for improving the market

“We also recommend a long-term supply continuity 

model designed to ensure continued supply of 

potentially low-volume but critical generic 

antibiotics through a series of annual fixed payments 

to the supplier.”



Maybe the market is improving slightly?

“Vaccines can reduce pneumococcal resistance in 

vaccinated and unvaccinated populations by reducing 

the carriage of antibiotic-resistant serotypes…”



Efforts to assess and take action

• World Health Organization is initiating an assessment 

of manufacturing capacity and other market 

characteristics for selected antibiotics facing 

shortages risks.

• The European Union Joint Action on Antimicrobial 

Resistance (AMR) and Healthcare-Associated Infections 

(HCAI) is exploring and detailing European strategies 

to implement mechanisms to increase innovation and 

other means to fight against AMR and HCAI.



Mission of the EU-JAMRAI

EU-JAMRAI is a European Union Joint Action 
on Antimicrobial Resistance (AMR) and 
Healthcare-Associated Infections (HCAI) 
that brings together 44 partners from 28 
countries and more than 30 stakeholders. 
Our mission is to foster synergies among 
EU Member States by developing and 
implementing effective One Health
policies to fight the rising threat of AMR 
and to reduce HCAI.



Thank you!


