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Executive summary

Vaccines can be highly effective tools in combating antimicrobial resistance (AMR). They reduce the 
incidence of both resistant and susceptible infections, thereby also decreasing antibiotic consumption. 
Advances in vaccine technology in recent decades have made developing vaccines against previously 
challenging targets possible. There is a need to understand what vaccines are currently in development and 
those which may be available as tools to contribute to controlling AMR in the future. This analysis considers 
vaccine candidates in preclinical and clinical development against pathogens on the 2017 WHO Bacterial 
Priority Pathogens List (WHO BPPL), in addition to Clostridioides difficile and Mycobacterium tuberculosis. 
Sixty-one vaccine candidates in active clinical development and 94 candidates in confirmed active preclini-
cal development were identified.

The report identified four groups of pathogens with vaccine candidates in various stages of clinical develop-
ment, and with varying degrees of feasibility for vaccine development.

The first group (Group A) contains pathogens with vaccines already licensed. These exist against four priori-
ty pathogens for AMR: Salmonella enterica ser. Typhi, Streptococcus pneumoniae, Haemophilus influenzae 
type b (Hib), and Mycobacterium tuberculosis. The effectiveness of the vaccine against S. pneumoniae 
dramatically reduced mortality in the United States of America (USA) and Europe in comparison to other 
regions where the vaccine is not widely available and used. The coverage of authorized vaccines should be 
increased to maximise their impact on AMR. Current Bacillus Calmette-Guérin (BCG) vaccines against 
tuberculosis (TB) do not adequately protect against TB and the development of more effective vaccines 
against TB should be accelerated.

The second group (Group B) includes pathogens with vaccines that are in late-stage clinical trials with high 
development feasibility: extraintestinal pathogenic Escherichia coli (ExPEC), Salmonella enterica ser. Para-
typhi A, Neisseria gonorrhoeae, and Clostridioides difficile. Hence, for two out of the six leading pathogens 
for deaths associated with AMR (1), a vaccine either already exists, as for S. pneumoniae, or maybe feasible, 
as for E. coli. R&D efforts and development of vaccines in late-stage clinical trials should be continued and 
where possible accelerated.

The third group (Group C) contains pathogens with vaccine candidates either in early clinical trials or with 
moderate to high feasibility of vaccine development: enterotoxigenic E. coli (ETEC), Klebsiella pneumoniae, 
non-typhoidal Salmonella (NTS), Campylobacter spp., and Shigella spp. Vaccines against these pathogens 
might be available in the long term, however, short term solutions to prevent resistance should focus on 
other interventions to reduce AMR.

The fourth group (Group D) contains pathogens with a small number or no vaccine candidates in the pipeli-
ne and low vaccine development feasibility: Acinetobacter baumannii, Pseudomonas aeruginosa, Entero-
bacter spp., Enterococcus faecium, Staphylococcus aureus, and Helicobacter pylori. Vaccines against these 
pathogens are unlikely to be available in the short term, and alternative interventions to prevent AMR 
caused by these pathogens should be considered. It is even more worrying that the drug development pipeli-
ne for A. baumannii and P. aeruginosa also is insufficient to counter this threat.

All data contained in this report can be downloaded from the WHO Global Observatory on Health R&D.
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