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Supplementary text 1: Statistical Analyses  

We conducted a quasi-experimental interrupted time series analysis relying on negative 

binomial regression models, with a time unit of 1 month, to analyze the changes in the 

incidence of positive Bordetella PCRs over time. All positive PCR results were included in the 

models. The models accounted for seasonality (using one pair of sine/cosine terms), a binary 

variable to define periods before and after the COVID-19 pandemic (this variable was coded 0 

before April 2020, 1 between April 2020 and December 2023, and 2 starting in January 2024) 

and overdispersion of data. The models also included a dummy variable (with 36-month 

periods) to adjust for long-term cycles commonly observed in pertussis epidemiology. In such 

models, an incidence rate ratio (IRR) greater than 1 indicates that the corresponding variable 

is associated with an increase in pertussis incidence. We also conducted a sensitivity analysis 

in which seasonality was adjusted using calendar month. We used Stata/SE 18.0 (StataCorp LP, 

College Station, TX, United States) for all analyses. 

 

Supplementary text 2: genomic analysis of international macrolide-resistant B. pertussis  

A phylogenetic analysis was performed focusing on B. pertussis isolates resistant to macrolides 

(MRBP), based on the dataset described in Bridel et al. 2022 (1), supplemented with genomes 

from Wu et al. (2) downloaded from NCBI, and adding all French isolates from 2024 (n=186). 

 
Based on this dataset, four different genotypes of MRBP isolates were identified:  

- ptxP1-MRBP1 clade grouped macrolide resistant isolates originating mostly from China, with 

2 genomes from Japan (3) and 2 from the USA. All were characterized by a Bp-AgST37 

(characterized by a ptxP1 and fhaB3 genotype), as defined in Bridel et al. 2022 (1). 

- one ptxP1-MRBP2 clade contained only one macrolide-resistant isolate A228 collected in 

1994 in the USA (4) in Arizona. This isolate was Bp-AgST8, characterized by ptxP1 and fhaB1 

alleles. 

- the clade ptxP3-MRBP1 contained the macrolide resistant isolate ATCC BAA1335 collected in 

1999 in the USA (5), with genotype Bp-AgST4, characterized by a ptxP3 and fhaB1 alleles. 

- the clade ptxP3-MRBP2 contained 5 macrolide resistant isolates: 1 from France collected in 

2024 (FR7302) and 4 from China (P745 and Bp20, BP0066 and GZBP22005). All were Bp-AgST4, 

with ptxP3, fhaB1 and fim3-1 alleles. The MRBP isolate collected in France in 2024 (FR7302) 

was found to be phylogenetically associated with ptxP3-MRBP3 P745 isolate from Shanghai 



(2022) characterized by a MT28 MLVA profile (2). Only 2 cgMLST loci differed between these 

two isolates. These two isolates were also closely related to 2 other macrolide resistant 

isolates, BP0066 and GZBP22005, both collected in China but also to another MT28 isolate 

from China (P20), susceptible to macrolides (2), indicating that co-existence of both 

phenotypes (susceptible & resistant) in the same ptxP3-MRBP2 genetic clade as previously 

reported (2). 

- the last clade, ptxP3-MRBP3,  contained 7 isolates collected in France in 2011: 6 isolates (2 

susceptible and 4 resistant) from the same patient (6) and another isolate, FR4808, collected 

the same year from another patient but susceptible to macrolides. All were characterized by 

genotype Bp-AgST68 with ptxP21, fhaB1and fim3-2 alleles. 

 

 

  



Supplementary Figure 1 

 

 

Phylogenetic tree of B. pertussis isolates from France, 2024, compared to isolates from Bridel 

et al., 2022 (1) and Wu et al., 2022 (2).  

The tree was constructed from the concatenation of the sequence alignments of 2 032 cgMLST 

genes. First (internal) circle: years of collection (light green: before 2010, intermediate green: 

2010-2015; dark green: 2016-2024). Second circle: Country of origin (blue: France, light 

orange: China, dark orange: Japan, red: USA). External circle: macrolide resistance genotype 

(grey: susceptible [allele 23SrRNA-1]; red: resistant [allele 23SrRNA-13]). The different groups 

of macrolide-resistant Bp (MRBP) isolates are indicated as black (ptxP1) and red (ptxP3) sectors 

(ptxP1-MRBP1, ptxP1-MRBP2, ptxP3-MRBP1, ptxP3-MRBP2 and ptxP3-MRBP3).  
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