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Clinical manifestations
 Classical pertussis (mainly in unimmunized toddlers and children)

 3 stages, after incubation of 7 to 10 days (range 5 to 21 days)
 Catarrhal: nondistinctive catarrhal symptoms
 Paroxysms of cough with inspiring whoop and often post-

tussive vomiting
 Convalescent phase: , with recurrence of paroxysmal cough 

for up to 1 year
 Atypical pertussis

 Infants: less inspiratory whoop but gagging, gasping, cyanosis, 
apnea and prolonged convalescent phase

 Immunized children and adults: all stages foreshortened, often 
without paroxysms and without distinct stages
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Clinical manifestations, atypical disease in babies
Severe and unrecognised: pertussis in UK infants

 Crowcroft et al. Arch Dis Child 2003; 88: 802-806
Inclusion:
 n=142 infants < 5 m, admission in PICU
 resp failure – ALTE
 systematically specimen collection for microbiology (incl B 

pertussis)
Results:
 23% (n=33) pertussis confirmed (PCR, culture)

 33% co-infection with RSV
 n=2 cases of fatality

 Conclusion:
 severe pertussis is “atypical” and underdiagnosed
 clinical diagnosis is difficult
 RSV co-infection does not exclude pertussis and can 

aggravate clinical course
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Clinical manifestations, atypical disease in oldies
A Pertussis Outbreak Associated with Social Isolation among Elderly
Nuns in a Convent

Mertens et al. Clin Infect Dis 2007; 44:266-8
 Outbreak in a Dutch convent in 1992, recognized at week 

10; cohort study started at week 12. Total: 66 cases / 75 n
 Diagnosis: PCR, culture, significant change (3-fold) in IgG 

ab titres at weeks 9, 13 and 60 or single titre > 100 U/ml
 Incidence rates

 75 retired nuns (none vaccinated) IR = 60%
 9 with life-long career in convent IR = 100%
 66 with career outside convent IR = 55% P = 0,007

of which:
only in Dutch society IR = 74%
only in tropics IR = 35%
both IR = 17% P <  0,0001

 24 staff members (21 vaccinated) IR = 8%
 Mortality

3/4 deaths were among nuns in age group 85-94 years
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Clinical manifestations, atypical disease in oldies
A Pertussis Outbreak Associated with Social Isolation among Elderly
Nuns in a Convent

Discussion: waning immunity due to social isolation in 
women born in1898-1936, when 100% of population 
experienced pertussis before 15 years of age 



Bordetella pertussis seroprevalence in Belgian 
adults aged 20-39 years, anno 2012

In the context of the Eupert-Labnet WP6 seroprevalence study
(comparing sera from 14 European member states), 1500
anonymized leftover diagnostic samples were collected randomly
during the second semester of 2012 by the laboratories of clinical
biology of six participating Belgian centres, equally distributed
between Flanders, Wallonia and Brussels Capital region. A total of
750 samples (125/ centre) were selected from subjects in the age
group 20-29 years and 750 samples (125/ centre) from subjects in
the age group 30-39 years.
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Sixty-one (4%) sera were indicative of an infection in
the past two years (between 50 and 100 IU/ml) and
another sixty-one (4%) sera had anti-PT IgG
antibodies reflecting acute infection (> 100 IU/ml).

These results highlight the presence of a
Bordetella pertussis reservoir in the adult
‘healthy’ Belgian population

Conclusion of seroprevalence study
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Laboratory diagnosis
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Only Bordetella pertussis is included in 
the ECDC diagnosis of pertussis

• Bordetella pertussis
Exclusively isolated from humans, as agent of whooping 
cough (has also been isolated from alveolar macrophages 
and blood)

• Bordetella parapertussis
Pertussis-like disease (no pertussis for ECDC)
(mild cases: 20% pertussis, 40% aspecific bronchitis, 40% 
asymptomatic)
Also found in sheep 

• Bordetella holmesii
Rare cause of respiratory or not respiratory infections 
in humans, recently isolated from patients with 
pertussis-like disease

• Bordetella bronchiseptica
Respiratory pathogen for and commensal of many animals, 
incl. dog, pig, cat & rabbit
Humans: rare cases of pertussis-like disease, opportunistic in 
immuundeficient patients
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Structure NRC

Two labs

 UZ Brussel 
 Diagnosis on respiratory samples (PCR;  culture for strain 

typing)
 Most useful for young children
 Confirmation of diagnosis/strain identification for other labs

 WIV-ISP 
 Serological diagnosis (anti-PT IgG; not applicable if 

vaccine dosis < 1 year)
 Mostly samples from adults, generally one-point > 3 

weeks symptoms
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NRC pertussis

Most important 
data
 Duration of 

symptoms
 Vaccination
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Real-time PCR: which target for which species?

 Screening assay: IS481-
IS1001
 High sensitivity: high copy 

number
 Low specificity

 Confirmation assay: IS1002-
recA
 Lower sensitivity
 Specificity is high in 

combination with first assay

 At first other assays were only 
performed after positive result 
in screening
 practical difficulties
 performing both at the same 

time

B.
pertussis

B.
parapertussis

B.
holmesii

B.
bronchiseptica

IS481 +++ - ++ +/-

IS1001 - ++ - +/-

IS1002 + + - +/-

recA - - + -
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PCR interpretation
 Sensitivity

 IS481: 3 CFU/PCR
 IS1001: 5 CFU/PCR
 recA: 52 CFU/PCR
 IS1002: +/- 40 CFU/PCR

 Possible outcomes: 
 Positive for B. pertussis
 Positive for B. parapertussis
 Positive for B. holmesii
 Positive for B. species, probably B. pertussis if compatible with 

clinical information
 Positive for B. species, probably B. parapertussis if compatible 

with clinical information
 undetermined (weak positive signal, which was not confirmed 

by repeating the test, sample should be considered as negative)
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 1395 cases of 
B. pertussis
infection
 Serology: 930 cases
 PCR: 456 cases
 Serology + PCR: 7 cases
 2 strains for confirmation by culture

 94 B. parapertussis
 7 B. holmesii

Workshop on Pertussis WIV-ISP 02/12/201416
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B. pertussis cases reported by the NRC
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Total number of reported pertussis cases by semester by 
surveillance system, 2005-2015 (first semester), Belgium.
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The incidence of the reported pertussis cases by the NRC per region 
per 100,000, 2014, Belgium (based on 2014 Belgian population data).
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Geographical distribution of reported pertussis cases by borough, 
2014, Belgium (NRC, the sentinel laboratory network and the 
mandatory notification).
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Deaths due to Bordetella (pertussis) per age group, 2000-2012, 
Belgium.
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