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2.3 million deaths from COVID-19 
in the first 14 months



10 million deaths per year from 
AMR infections by 2050

https://amr-review.org



AMR and the loss of 
modern medicine as we know it



Macrolides Oraux pour Réduire les Décès avec un Oeil sur la Résistance

Keenan et al. N Engl J Med 2018;378:1583-92



Summary of WHO recommendations on mass drug 
administration (MDA) of azithromycin

• Universal MDA of azithromycin to reduce child 
mortality should not be adopted

• Rollout of MDA for children <1y in sub-Saharan Africa 
in settings with

– High U5MR (>80/1000LB) or IMR (>60/1000LB)

– Mortality, AMR and adverse event surveillance at 

community level can be continuously monitored

– Strengthening of existing interventions



Will we destroy ‘The Precious’ in the fires of Mordor?



Clinical Infectious Diseases 1997; 24:356-62 

Naospharyngeal swab Pre-
treatment 2-3 weeks 2 months 6 months

Rate of carriage of S. pneumoniae 54/79 
(68%)

111/38 
(29%)

29/37 
(78%)

34/39 
(87%)

Proportion of carriage-positive  
with azithromycin resistant S. 
pneumoniae

1/54 
(1.9%)

6/11 
(54.5%)

10/29 
(34.5%)

2/34 
(5.9%)

Azithromycin-resistant strains
– 10F, 23A, and 45

1/79 
(1.3%) - 16/75 

(21.3%)
2/32 
(6%)

79 preschool first nations Australian children treated with single dose azithromycin



PLoS Med 7(12): e1000377. doi:10.1371/journal.pmed.1000377

Ethiopian children <10y receiving quarterly azithromycin for mass treatment of Trachoma 



Streptococcus pneumoniae

• Five studies with 2+ timepoints 

showed transient decrease in 

prevalence of carriage

• 20% median prevalence of 

genotypic resistance at baseline 

increasing after 2-years of MDA 

to 40% (annual) and 60% 

(biannual)

Lancet Infect Dis. 2019;19:e14-25



Doan et al. N Engl J Med 2019;380:23-5

Randomly selected 3371 children 1-59 months from same pool of 30 Niger communities 
in MORDOR who were randomly assigned MDA vs placebo



Systematic review of resistance in other bacteria

• Chlamydia trachomatis
– Three studies – no selection of macrolide resistance

• Staphylococcus aureus
– Gambian children – received either 3 annual vs single annual MDA 

– final prevalence resistance at 6m post multiple MDA or 30m after single 

– 7.3% vs 1.6% - aOR 5.2 (95% CI 1.5-18.3, p=0.01)

• Escherichia coli
– Not usually treated with macrolides

– 4 communities in Tanzania treated  with single MDA vs untreated control

– Resistance at 1, 3 & 6m was aOR 11.2; 10.6; and 4.8 respectively

• Campylobacter spp and Salmonella Typhi not assessed

Lancet Infect Dis. 2019;19:e14-25



How valuable is azithromycin 
to you?



mBio 9:e00105-18

Antibiotic Resistance gene Mechanism

Chloramphenicol catA1
Composite transposon 
into chromosome at 
yidA site

Ampicillin blaTEM-1

Trimethoprim-sulfamethoxazole dfrA7, sul1 and sul2

Streptomycin strA, strB

Ceftriaxone blaCTX-M-15 IncY plasmid p60006

Ciprofloxacin
qnrS

gyrA Chromosomal

Spread of S. Typhi clone H58 in Sindh, Pakistan and case detection in UK
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https://promedmail.org/?lang=amr





A rapidly evolving untreatable Gram-negative 
bacterium of public health concern

Unemo & Shafer. Clin Microbiol Rev. 2014 Jul;27(3):587-613



Wi et al. PLoS Med 14(7): e1002344. https://doi.org/10.1371/journal.pmed.1002344

Percentage of N. gonorrhoeae isolates 
resistant to azithromycin, 2014





Mitjà et al. Lancet 2013; 381: 763–73

World Health Organization 2012



doi: https://doi.org/10.1371/journal.pntd.0004071.g001

3704 (Côte d’Ivoire; 
2010) 20 525 (Ghana; 
2010) 
15 (Togo; 2011)
789 (Cameroon; 2010) 

167 (Congo; 
2011) 
383 (DRC; 
2009) 
243 (CAR; 
2008) 



Lancet 2018; 391: 1599–607



Antibiotics early in life impact on immune development
& the incidence of disease in later life

Zeissig & Blumberg. Nat Immunol 2014;15(4):307-10



Concluding remarks

• Mass drug administration of antibiotics drives 
resistance due to selection pressure

• Extended prophylaxis regimens containing antibiotics 
in HIV-endemic countries raises important concerns 
where prevalence of co-infecting pathogens that we 
rely on to treat with those antibiotics is high

• Prophylaxis and treatment of persons living with HIV 
with any antibiotics should be carefully considered.
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