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Pertussis - Facts 
• Caused by Bordetella pertussis or B. parapertussis 

• Transmission: droplets, human→human 
• Incubation period: 7-10 (4-21) days 
• Diagnosis is challenging 
• Treatment is challenging 
• Symptoms: highly variable, 
   disease is most severe in infants 
• Prevention by immunisation is challenging 



Cherry JD: PLOS Pathogen 2013 

Pathogenesis: Attachment to 
ciliated cells and aggregation of 
leukocytes in pulmonary arteries 



H. Moll, Papenburg 

Pertussis in infants 

Cyanosis, apnoic spells, bradycardia, hyperleukocytosis → resp. failure, sudden death 



Pertussis in Adults 

“The physician, who considers pertussis 
 in any patient with a nasty cough, will also get 

to know this disease in its less typical 
presentations.“ 

(1921) Schwenkenbecher A; Med Klinik 48:1447-8 



Presentation of B. pertussis Infections 
by Age in Unimmunized Children 

Heininger et al, Pediatrics 1997 



Presentation of B. pertussis 
Infections in the Vaccine Era 

Typical Pertussis  

Persistent Cough (>2 wks) 

Oligosymptomatic (cough + 1 characteristic)  

Asymptomatic  
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a Wymann et al, 2011  b Ward et al, 2005  c Rothstein & Edwards, 2005  d DeVille et al, 1995 
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Annual Incidence (per 100‘000) 



Good to know 

   Pertussis is not an exclusive 
childhood disease – it occurs at 

any age. 
In immunized individuals, clinical 

presentation of pertussis is 
frequently atypical. 

 



Diagnosis 

Immunofluorescence of B. pertussis 
culture  



• Neonates/infants 
- PCR (and/or culture) from nasopharyngeal samples 

• Children/adolescents and adults 
 - <2 weeks of cough: PCR (and/or culture) from NPS 
 - 2-3 weeks of cough: PCR and IgG-anti-PT 
 - >3 weeks of cough: IgG-anti-PT 

Guiso et al, Eur J Clin Microbiol Infect Dis 2011;30:307-12 

How to diagnose pertussis? 

Heininger et al, Clin Infect Dis 2004;38:591-4 



Preston A CMAJ 2005;173:55-62 

non-ciliated cells 

ciliated cells 

Heininger U, Päd Prax 1995 

B. pertussis 



   Confirmation of B. pertussis 
infection requires microbiologic 

tests – PCR and/or anti-PT-
IgG antibodies in serum. 

Good to know 



Epidemiology 



Pertussis surveillance systems in Europe 



Incidence of pertussis by country 

Celentano et al, PIDJ 2005;24:761-6 



Heininger et al 
PLOS One 2016 
Open access 



Heininger et al; PLOS One 2016 
Open access 



Heininger et al; PLOS One 2016 
Open access 



True Burden of Pertussis is 
Underestimated 

• Lack of physician visit    -  underconsulting 
• Lack of suspicion           -  underrecognition 
• Lack of diagnostic tests  - underdiagnosis 
• Lack of reporting            -  underreporting 

 

Even if there is a cough present, 

Best clinical estimates derive from sentinel studies  



„John Constable and a remedy for  
  whooping cough“ 
(Alan McBride *1931) 
 
The ill child was passed 
3 times under and over 
a donkey  

Clin Infect Dis, May 2007 



„warme Bäder und reichliche Lüftung unter strengster 
Bettruhe“ 

Azithromycin (5d) or Clarithro-/Erythromycin (7d) 
• will terminate contagiousness of patient 
• little effect on signs and symptoms 

E. Wieland, Kinderspital Basel 
SMW 1928; 25:638-640 

"warm baths and ample ventilation under strict bed rest" 

Treatment of Pertussis –Then 
and Now 
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Unfortunately 

  Treatment of pertussis is 
frustrating. 



Locht et al 2001 

Whole cell pertussis vaccines 



Locht et al 2001 

Acellular pertussis vaccines 



The sequential development of 
pertussis immunization 

recommendations… 



Vaccine Age in Months 
0    2       4      6          15-24  

Age in Years 
  4-7       11-15       every 10 yrs 

Tetanus 
Diphtherie 
Pertussis 
Hib 
IPV 
HBV 
Pneumokokken 
MenC 

MMR 

Varizellen 

Influenza 

HPV 

1 2 3 

M (11-14) 

ab 1.1.1970 geboren 

bis Alter 40 Jahre 

M (15-26) 

1950ies - 1994 

Swiss Immunization Recommendations 



Cherry JD/Heininger U: Textbook of Pediatric Infectious Diseases, ed 7, 2013 

Efficacy of Acellular Pertussis Vaccines 



Vaccine Age in Months 
0    2       4      6          15-24  

Age in Years 
  4-7       11-15       every 10 yrs 

Tetanus 
Diphtherie 
Pertussis 
Hib 
IPV 
HBV 
Pneumokokken 
MenC 

MMR 

Varizellen 

Influenza 

HPV 

1 2 3 

M (11-14) 

ab 1.1.1970 geboren 

bis Alter 40 Jahre 

M (15-26) 

1995 – 2011 

4 5 * 

* if <5 doses 

Swiss Immunization Recommendations 



Vaccine Age in Months 
0    2       4      6          15-24  

Age in Years 
  4-7       11-15     25-29   + 

Tetanus 
Diphtherie 
Pertussis 
Hib 
IPV 
HBV 
Pneumokokken 
MenC 

MMR 

Varizellen 

Influenza 

HPV 

1 2 3 

M (11-14) 

ab 1.1.1970 geboren 

bis Alter 40 Jahre 

M (15-26) 

2012 

4 5 * 

* if <5 doses 

x 

Swiss Immunization Recommendations 

and „Cocoon Strategy“: Tdap for all individuals  
regardless of age in close contact to infants < 6 months 

x= 1,2,3,4,5 or 6 



The problem of waning immunity… 



Vaccine Age in Months 
0    2       4      6          15-24  

Age in Years 
  4-7       11-15     25-29   + 

Tetanus 
Diphtherie 
Pertussis 
Hib 
IPV 
HBV 
Pneumokokken 
MenC 

MMR 

Varizellen 

Influenza 

HPV 

1 2 3 

M (11-14) 

ab 1.1.1970 geboren 

bis Alter 40 Jahre 

M (15-26) 

2013 

4 5 6 x 

and Tdap for all pregnant women in 2nd or 3rd trimester! 

Swiss Immunization Recommendations 



Concept of Pertussis 
Immunization in Pregnancy 

• Direct protection of the pregnant woman  
• Indirect protection of the newborn by 

transplacental IgG antibody transfer 

Heininger et al; Pediatr Infect Dis J 2009;28:443-5 



Amirthalingam et al; BMJ 2014 

The pertussis situation in England 



October 2012: Start of Programme 



modified from Amirthalingam et al; BMJ 2014 

Effect of maternal pertussis immunization in England 



modified from Amirthalingam et al; BMJ 2014 

Effect of maternal pertussis immunization in England 



Winter et al; ClinInfect Dis 2016;Sept 13, online 

Pertussis in infants is less severe if mother was 
immunized during pregnancy 



Conclusion 

  Prevention of pertussis by 
immunization is a moving target  

 
(and probably a lifelong «family affair») 



We are paediatricians! 
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