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Validation

The initial sample size for a proportion in a simple random sample is calculated as (Cochrane, Cochran, Willian G. (1977) Sampling Techniques,
3rd Edition. John Wiley & Sons): n0 = (z2/!/2)x p(1-p)/d2, where z!/2 is the value for a standard normal distribution at confidence level !/2; p
is the proportion of population with pertussis infections in the last two years; and d is the precision of the estimate. For example, with 1 $! =
0.95 (z!/2=1.96), p = 0.10, and d = 0.05, the initial sample size is n0 = 138.3 individuals; if instead p = 0.20 with the same precision and
confidence level, the sample size is 245.9. (z2 means z square , and d2 also d square; n, z, p and d are in italic in the formula).

No data were excluded.

Serum samples were measured in two dilutions (1/200 and 1/4,000), with in-house references calibrated against international standards,
control sera and blanks included on each plate and MFI was converted to IU/mL by interpolation from a five-parameter logistic standard
curve. As control for possible drift of the assay in time and different bead batches used, 5% of randomly selected samples per country were
assessed in an extra duplicate measurement (see materials and methods). All duplicates were acceptable and met the criteria as described in
the SOP of the method.

Samples from participants were not allocated in specific groups. The sample results were compared statistically by country origin, by age and
by sex as described in materials and methods.

The laboratory technicians were blinded during the serological measurements for the samples origin.

For the multiplex serological analyses we used:

1. Secondary antibody: R-Pphycoerythrin-conjugated AffiniPure F(ab')# Fragment Goat anti-Human IgG, Fc" fragment specific
(minimal cross-reaction to Bovine, Horse and Mouse Serum Proteins, Code Number 109-116-098, Jackson Immunoresearch, West
Grove, PA, USA),

2. In-house Pertussis Luminex standard calibrated against the WHO International Standard Pertussis Anti-serum (Human) 1st IS NIBSC
code 06/140 (in IU/ml),

3. In-house Diphtheria Luminex standard serum values assigned in IU/ml calibrated against the International standard for diphtheria
(NIBSC code DI, equine),

4. In-house Tetanus Luminex standard serum values assigned in IU/ml calibrated against the International standard for tetanus
(NIBSC code TE-3, human). NIBSC in Blanche Lane, South Mimms, Potters Bar, Hertfordshire, EN6 3QG (UK).

Validation of these antibodies has been described on the manufacturer's websites.

Validation of the multiplex immuno assay (MIA) has been described in several earlier publications and is referred to in the
manuscript.




