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The AMR problem is most acute in low- and middle-income countries and even in 
these countries, those with the least access to vaccines, water, sanitation and 
hygiene are the most vulnerable.
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Mortality outcomes are worse in neonates with 
resistant infections

Kayange M, Kamugisha E, Mwizamholya DL, Jeremiah S, Mshana SE. 2010. Predictors of positive blood culture and deaths among 
neonates with suspected neonatal sepsis in a tertiary hospital, Mwanza- Tanzania. BMC Pediatrics 10: 39.
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DeNIS Study, Lancet ID, 2016





Laxminarayan et al Lancet, 2015





What are we asking of antibiotics?



Substitute for immunization, infection control and 
water/sanitation

South Asia



Substitute for immunization, infection control and 
water/sanitation

Sub-Saharan Africa



Antibiotic consumption is highly unequal across populations but is converging.  But 
lack of access to antibiotics still kills more people than does AMR.



Streptococcus pneumoniae deaths and mortality 
rates per 100,000 (HIV-negative) children under 5

Wahl et al. Lancet GH, 2018





Global antibiotic consumption by country: 2000–2015. 

Eili Y. Klein et al. PNAS doi:10.1073/pnas.1717295115



Global antibiotic consumption by country income classification: 2000–2015. 

Eili Y. Klein et al. PNAS doi:10.1073/pnas.1717295115
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Proportional consumption of oral antibiotics in 
young children by WHO AWaRe categorization

Hsia et al. LID, 2018 



New drug development is unlikely to solve the nexus between AMR and economic 
deprivation.  If anything, it will exacerbate the problem (even if AMR does not 
worsen) because of reduced incentives to sell older antibiotics.



Pipeline of new anti-microbial drugs growing after a long lag
But prices are likely to be high

...Is being addressed by large recent reinvestment in novel 
mechanism development 

*
*

# of molecules in non-standard anti-
microbial classes in all phases of 
development

# of
molecules

Year Class of drug

1935
1941
1944
1945
1949
1950
1952

1956
1957
1959
1962
1968

2000
2003
2005
2007

Sulfonamides
Penicillins
Aminoglycosides
Cephalosporins
Chloramphenicol
Tetracyclines
Macrolides / Lincosamides /
Streptogramins
Glycopeptides
Rifamycins
Nitroimidiazoles
Quinolones
Trimethoprim

Oxazolidinones
Lipopeptides
Glycylcyclines
Pleuromutilins

Significant gap in first introduction of new antimicrobial classes...

Source: “Bad Bugs, No Drugs” white paper, Pharmaprojects, Rodman and Renshaw, Nature Reviews Drug Discovery, BCG Analysis

30 year development gap



New drugs don’t reach the populations that 
need them

Kallberg et al, Plos ONE, 2018



New drugs don’t necessarily reach the 
populations that need them

Only 12 of 21 (57%) new chemical entities (NCEs) entering markets 
between 1999 and 2014 were registered in more than 10 countries. 
Nine of these 21 NCEs were registered in just nine markets or 
fewer, and 90% of countries registered sales of only 2 to 10 of the 
21 NCEs

Kallberg et al, Plos ONE, 2018











Prices for first- and second-line treatment of 
cholera and acute uncomplicated cystitis

Frost et al, Access Barriers to Antibiotics, CDDEP, Forthcoming



Exposure to catastrophic health expenditures 
(at the 10% of income threshold) 

Wagstaff et al, Lancet GH, 2018



Resistancemap.org





Thank you


