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Pollard; UK DATA _Nature Rev Immunol 2021 

1880-er Jahre USA and Europe: CFR 
up to 50%! 

Europe WW I: CFR reduced to 15% 
thanks to anti-toxin 

1970-ies worldwide 1 mio. cases  und 
50’000 – 60’000 deaths (prior to broad 
availability of Di-toxoid containing 
vaccines) 

1974 inclusion into Expanded 
Programme of Immunization (EPI) ! 
one of 6 EPI vaccines  ! cases 
reduced by > 90% after 1980 

WER – SAGE WHO position paper_ 2017



https://apps.who.int/gho/data/view.main.1520_41

20
16

20
17

20
18

20
19

20
20

20
21

https://www.unicef.org/supply/sites/unicef.org.supply/files/2019-06/diphtheria-antitoxin-market-update.pdf
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“The percentage of children who received  
three doses of the vaccine against diphtheria,  
tetanus and pertussis (DTP3) – a marker for  
immunization coverage within and across  
countries – fell 5 percentage points between  
2019 and 2021 to 81 per cent. 

As a result, 25 million children missed out  
on one or more doses of DTP through  
routine immunization services in 2021 alone.”

https://www.who.int/news/item/15-07-2022-covid-19-pandemic-fuels-largest-continued-backslide-in-vaccinations-in-three-decades 

https://www.who.int/news/item/15-07-2022-covid-19-pandemic-fuels-largest-continued-backslide-in-vaccinations-in-three-decades
https://www.who.int/news/item/15-07-2022-covid-19-pandemic-fuels-largest-continued-backslide-in-vaccinations-in-three-decades


WHO: current epidemiology Europe 
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63% asylum seekers

WHO; diphtheria cases in European Region, 10.10.2022



ECDC: current epidemiology Europe 

ECDC; diphtheria cases in European Region, 06.10.2022



Epidemiology CH

In Bern alone: 37 cases







as of 12.10.22 

outbreak 1   n=8 
outbreak 2   n=16 

WGS so far analysed up to  
end September  

- 0 SNPs expected up to 6 weeks 
- first (1) SNP after 1.75 months (7 weeks) 
- 2 SNPs after 5 months (19 weeks) 
- 5 SNPs after 1.1 years (57 weeks) 
- 10 SNPs after 2.3 years (119 weeks)

«molecular clock» (Badell; Lancet Microbe 2021)

graph by Alban Ramette, ifik



graph by Alban Ramette, ifik



Notifiable disease within 24h! 

https://www.bag.admin.ch/bag/de/home/krankheiten/infektionskrankheiten-bekaempfen/meldesysteme-infektionskrankheiten/meldepflichtige-ik/meldeformulare.html#-1611150545



clinical pictures



clinical pictures
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Truelove SA et al. CID 2020

Predictors of mortality I
• Administration of diphtheria anti-toxin (DAT): reduces mortality by 76% 
• DAT only neutralises circulating toxin, not intracellular toxin ! effectiveness depends on timely  
     administration to prevent intracellular uptake! 

! 4% probability of mortality if given within 24 – 48h  
! doubles with each day of delay 
! 24% if administered day 5 or later 



Predictors of mortality II

DPT ≥ 3 doses 
→ 85% (95% CI, 68-97%)  effectiveness vs  
symptomatic disease 
→ 93% (95% CI, 90-96%) effectiveness vs death 

DPT ≥ 5 doses 
→ 99% (95% CrI, 68-97%) effectiveness vs 
symptomatic disease

WHO position paper 2017 
Truelove SA et al. CID 2020



 Public health control and management of diphtheria in England |  2022 guidelines 

THINK: Diphtheria ANTITOXIN?





who-surveillancevaccinepreventable-04-diphtheria-r2.pdf

https://cdn.who.int/media/docs/default-source/immunization/vpd_surveillance/vpd-surveillance-standards-publication/who-surveillancevaccinepreventable-04-diphtheria-r2.pdf?sfvrsn=3840f49a_10&download=true#:~:text=Surveillance%20for%20diphtheria%20should%20be,be%20conducted%20for%20case%20confirmation.


Diphtheria anti-toxin: clinical guidance (issued May 2022) - GOV.UK (www.gov.uk)

dosing, how to administer DAT incl. Procedures in case of anaphylaxis 
very well described

“Sensitivity testing in people with a  
negative history for animal allergy  
and no prior exposure to  
equine-derived immunoglobulin: 

Do not perform sensitivity testing  
and proceed with a slow IV infusion  
of full recommended dose.”

Diphtheria Antitoxin – UK 

https://www.gov.uk/government/publications/immunoglobulin-when-to-use/diphtheria-anti-toxin-clinical-guidance-issued-may-2022


Vaccine

Review of evidence_WHO 2017

Vaccine coverage required: 80 – 85% to maintain population protection



Vaccination plan CH

Only available in combination 

inactivated toxoid 
adjuvant (aluminium based) 

D – children’s dose min. 30 IU/dose 

d –  adult dose min. 2 IU/dose  
       (minimizes reactogenicity at injection 
       site but sufficient to provoke antibody 
       response in this age group)



Thank you for your attention!


