[OUP UNCG#IRECTED PROOF — REVISES, 14/11/18, SPi |

Pertussis

Epidemiology, Immunology,
and Evolution

EDITED BY
Pejman Rohani and Samuel V. Scarpino

OXTFORD

UNIVERSITY PRESS

Dictionary: NOSD @



0004195669.INDD 11

[OUP UNCG#IRECTED PROOF — REVISES, 14/11/18, SPi |

Contents

List of Contributors

-

10

Prologue: the pertussis problem

Introduction to pertussis transmission and epidemiological dynamics
Pejman Rohani and Samuel V. Scarpino

Basics of pertussis pathogenesis
Amanda L. Skarlupka, Bodo Linz, Jennifer Maynard, and Eric T. Harvill

The immunology of Bordetella pertussis infection and vaccination
Mieszko M. Wilk, Aideen C. Allen, Alicja Misiak, Lisa Borkner, and Kingston H.G. Mills

Pertussis epidemiology
Natasha Crowcroft and Elizabeth Miller

Role of vaccine schedules
Jodie McVernon and Hester de Melker

Animal models
Eric T. Harvill and Tracy Nicholson

The human immune responses to pertussis and pertussis vaccines
Francoise Mascart, Violette Dirix, and Camille Locht

Evolutionary epidemiology theory of vaccination
Sylvain Gandon

Temporal patterns of Bordetella pertussis genome sequence and
structural evolution
Michael R. Weigand, Margaret M. Williams, and Glen Otero

Vaccine-driven selection and the changing molecular epidemiology of

Bordetella pertussis
Ruiting Lan and Sophie Octavia

Dictionary: NOSD @

xiii

26

42

66

87

100

112

133

144

166

Xi

11/14/2018  9:26:28 AM



Xii

0004195669.INDD 12

[OUP UNCORRECTED PROOF — REVISES{@4/11/18, SPi |

CONTENTS

1

12

13

14

15

Congenerics: what can be learned about pertussis from pertussis-like
disease caused by other Bordetella?
lain MacArthur and Andrew Preston

Surveillance and diagnostics
Shelly Bolotin, Helen Quinn, and Peter McIntyre

Contrasting ecological and evolutionary signatures of whooping cough
epidemiological dynamics
Benjamin M. Althouse and Samuel V. Scarpino

Pertussis immunity and the epidemiological impact of adult transmission:
statistical evidence from Sweden and Massachusetts

Aaron A. King, Matthieu Domenech de Cellés, Felicia M.G. Magpantay, and Pejman Rohani

Public health consequences
Tami H. Skoff, Colin S. Brown, and Gayatri Amirthalingam

Epilogue: the road ahead

Index

Dictionary: NOSD @

182

193

211

225

241

257

263

11/14/2018  9:26:28 AM



0004195669.INDD 13

[OUP UNCG#IRECTED PROOF — REVISES, 14/11/18, SPi |

List of Contributors

Aideen C. Allen School of Biochemistry and Immu-
nology, Trinity College Dublin, Dublin 2, Ireland
Email: aideenallen@gmail.com

Benjamin M. Althouse Institute for Disease Mod-
eling, Seattle, WA 98005, USA
Email: balthouse@idmod.org

Gayatri Amirthalingam Immunisation, Hepatitis
and Blood Safety Department, Public Health
England, London, NW9 5EQ, UK
Email: Gayatri.Amirthalingam@phe.gov.uk

Shelly Bolotin Applied Immunization Research, Pub-
lic Health Ontario, Toronto, ON M5G 1V2, Canada
Email: Shelly.Bolotin@oahpp.ca

Lisa Borkner School of Biochemistry and Immunol-
ogy, Trinity College Dublin, Dublin 2, Ireland
Email: borknerl@tcd.ie

Colin S. Brown Immunisation, Hepatitis and Blood
Safety Department, Public Health England,
London, NW9 5EQ, UK
Email: Colin.Brown@phe.gov.uk

Natasha Crowcroft Applied Immunization Research
and Evaluation, Public Health Ontario, Toronto,
ON M5G 1V2, Canada
Email: natasha.crowcroft@oahpp.ca

Hester de Melker Epidemiology and Surveillance
Unit, National Institute for Public Health and the
Environment, 3720 BA Bilthoven, Utrecht, Neth-
erlands
Email: hester.de.melker@rivm.nl

Violette Dirix Laboratory of Vaccinology and
Mucosal Immunity, Universite Libre de Bruxelles,
1070 Brussels, Belgium
Email: vdirix@ulb.ac.be

Dictionary: NOSD @

Matthieu Domenech de Cellés Pharmacoepidemi-
ology and Infectious Diseases, Institut Pasteur,
75015 Paris, France
Email: matthieu.domenech-de-celles@pasteur.fr

Sylvain Gandon Ecology and Evolutionary Epidemi-
ology, CNRS, 34293 Montpellier, France
Email: sylvain.gandon@cefe.cnrs.fr

Eric T. Harvill Department of Infectious Diseases,
University of Georgia, Athens, GA 30602, USA
Email: harvill@uga.edu

Aaron A. King Department of Ecology and Evolu-
tionary Biology, University of Michigan, Ann
Arbor, MI 48104, USA
Email: kingaa@umich.edu

Ruiting Lan School of Biotechnology and Biomo-
lecular Sciences, University of New South Wales,
Sydney, NSW 2052, Australia
Email: rlan@unsw.edu.au

Bodo Linz Department of Infectious Diseases, Uni-
versity of Georgia, Athens, GA 30602, USA
Email: bodo.linz@uga.edu

Camille Locht Centre for Infection and Immunity of
Lille, University of Lille, 59019 Lille, France
Email: camille.locht@pasteur-lille.fr

lain MacArthur Department of Biology and
Biochemistry, University of Bath, Bath, BA2
7AY, UK
Email: LMacArthur@bath.ac.uk

Felicia M.G. Magpantay Department of Mathemat-
ics and Statistics, Queen's University, Kingston,
K7L 3N6, Canada
Email: felicia.magpantay@gmail.com

xiii

11/14/2018  9:26:28 AM



0004195669.INDD 14

[OUP UNCORRECTED PROOF — REVISES{@4/11/18, SPi |

xiv. LIST OF CONTRIBUTORS

Francoise Mascart Laboratory of Vaccinology and
Mucosal Immunity, Universite Libre de Bruxelles,
1070 Brussels, Belgium
Email: fmascart@ulb.ac.be

Jennifer Maynard Department of Chemical Engi-
neering, The University of Texas at Austin, Austin,
TX 78712, USA
Email: maynard@che.utexas.edu

Peter Mcintyre School of Public Health, University
of Sydney, Westmead, NSW 2006, Australia
Email: peter.mcintyre@health.nsw.gov.au

Jodie McVernon The Peter Doherty Institute for
Infection and Immunity, University of Melbourne,
Melbourne, VIC 3000, Australia
Email: jmcvernon@unimelb.edu.au

Elizabeth Miller Immunisation, Hepatitis and Blood
Safety Department, Public Health England,
London, NW9 5EQ, UK
Email: liz.miller@phe.gov.uk

Kingston H.G. Mills School of Biochemistry and
Immunology, Trinity College Dublin, Dublin 2,
Ireland
Email: kingston.mills@tcd.ie

Alicja Misiak School of Biochemistry and Immunol-
ogy, Trinity College Dublin, Dublin 2, Ireland
Email: misiaka@tcd.ie

Tracy Nicholson Virus and Prion Research, United

States Department of Agriculture, Ames, IA 50010,
USA

Email: tracy.nicholson@ars.usda.gov

Sophie Octavia School of Biotechnology and Bio-
molecular Sciences, University of New South
Wales, Sydney, NSW 2052, Australia
Email: s.octavia@unsw.edu.au

Dictionary: NOSD

C

Glen Otero Translational Genomics Research Insti-
tute, Phoenix, AZ 85004, USA
Email: gotero@linuxprophet.com

Andrew Preston Department of Biology and Bio-
chemistry, University of Bath, Bath, BA2 7AY, UK
Email: A.Preston@bath.ac.uk

Helen Quinn National Centre for Immunisation
Research and Surveillance of Vaccine Preventable
Diseases, Children’s Hospital at Westmead, West-
mead, NSW 2145, Australia
Email: helen.quinn@health.nsw.gov.au

Pejman Rohani Odum School of Ecology and De-
partment of Infectious Diseases, University of
Georgia, Athens, GA 30606, USA
Email: rohani@uga.edu

Samuel V. Scarpino Network Science Institute,
Northeastern University, Boston, MA 02115, USA
Email: s.scarpino@northeastern.edu

Amanda L. Skarlupka Department of Infectious Dis-
eases, University of Georgia, Athens, GA 30602,
USA
Email: skarlupka@uga.edu

Tami H. Skoff Centers for Disease Control and
Prevention, Atlanta, GA 30333, USA
Email: tth9@cdc.gov

Michael R. Weigand Centers for Disease Control
and Prevention, Atlanta, GA 30333, USA
Email: yrh8@cdc.gov

Mieszko M. Wilk School of Biochemistry and Immu-
nology, Trinity College Dublin, Dublin 2, Ireland
Email: WILKM@tcd.ie

Margaret M. Williams Centers for Disease Control
and Prevention, Atlanta, GA 30333, USA
Email: cux6@cdc.gov

11/14/2018  9:26:28 AM



