4 Q1

G Model
JVAC 16902 1-7

Vaccine xxx (2015) XXX—-XXX

‘\/accine

Contents lists available at ScienceDirect

Vaccine

journal homepage: www.elsevier.com/locate/vaccine

Spontaneous reports of vasculitis as an adverse event following
immunization: A descriptive analysis across three international
databases

Patrizia Felicetti®*, Francesco Trotta?, Caterina Bonetto?, Carmela Santuccio?,

Yolanda Brauchli Pernus®, David Burgner %€, Rebecca Chandler",

Giampiero Girolomoni?, Robert D.M. Hadden", Sonali Kochar', Merita Kukucu/,
Giuseppe MonacoX, Seza Ozen!, Barbara Pahud™, Linny Phuong”, Novilia Sjafri Bachtiar®,
Amina TeebaP?, Karina Top 9, Frederick Varricchio’, Robert P. Wise*, Giovanna Zanoni®,
Sasa Zivkovic!, Jan Bonhoeffer":", The Brighton Collaboration Vasculitis Working Group'

2 [talian Medicines Agency, Rome, Italy

b Brighton Collaboration Foundation, Basel, Switzerland

¢ Murdoch Children’s Research Institute, Parkville, Australia

d Department of Paediatrics, Melbourne University, Melbourne, Australia

¢ Department of Paediatrics, Monash University, Melbourne, Australia

f Uppsala Monitoring Centre, Uppsala, Sweden

& University of Verona, Department of Medicine, Section of Dermatology and Venereology, Verona, Italy
h King’s College Hospital, London, UK

I Global Health Consulting, New Delhi, India

I Department of Vaccines Control, National Agency for Medicine & Medical Devices, Tirana, Albania
k Centre for Pharmacovigilance, The Lombardy Region, Milan, Italy

! Hacettepe University, Department of Pediatric Rheumatology, Ankara, Turkey

™ Children’s Mercy Hospital, Kansas City, MO, USA

" Monash Children’s and Royal Children’s Hospitals, Melbourne, Australia

° Bio Farma Vaccine Institute, Bandung, West Java, Indonesia

P Centre National Anti Poison et de Pharmacovigilance, Rabat, Morocco

d Department of Pediatrics, Dalhousie University, Halifax, NS, Canada

" Independent Consultant Vaccinologist, Wakefield, RI, USA

$ MedImmune/AstraZeneca, Gaithersburg, MD, USA

t Immunology Unit, Azienda Ospedaliera Universitaria Integrata Verona, Verona, Italy

W University of Pittsburgh Medical Center and Neurology service, MSL, VA Pittsburgh Healthcare System, Pittsburgh, PA, USA
V University of Basel Children’s Hospital, Basel, Switzerland

* Corresponding author. Tel.: +39 0 6 5978 4362; fax: +39 0 6 5978 4142.

E-mail addresses: p.felicetti@aifa.gov.it, jan.bonhoeffer@gmail.com, contact@brightoncollaboration.org (P. Felicetti).

T Additional members of the Vasculitis Working Group: Graciela S. Alarcn: The University of Alabama at Birmingham, Birmingham, AL, USA; Michael Beresford: University
of Liverpool, Liverpool, UK; Jim Buttery Monash: Children’s Hospital, Melbourne, Australia; Eliza Chakravarty: Arthritis and Clinical Imnmunology Oklahoma Medical Research
Foundation, Oklahoma City, OK, USA; Jan Cleerbout: GSK Biological, Rixensart, Belgium; Michael P. Collins: Department of Neurology, Medical College of Wisconsin, Milwaukee,
WI, USA; Sarah De Ferranti: Department of Cardiology Children’s Hospital, Boston, MA, USA; Nagib Dahdah: University of Montreal, Pediatric Cardiology, Montreal, QC,
Canada; Karen Goldenthal: Bethesda Biologics Consulting, L.L.C, Bethesda, MD, USA; Aimee Hersh: Department of Pediatrics Division of Allergy, Inmunology & Rheumatology
University of Utah, Salt Lake City, UT, USA; Peter Hiusermann: University Hospital Basel, Basel, Switzerland; Sung-Tsang Hsieh: Department of Neurology, National Taiwan
University Hospital, Taipei City, Taiwan; Jane W. Newburger: Commonwealth Professor of Pediatrics Department of Cardiology Children’s Hospital, Boston, MA, USA; Roberta
Opri: Immunology Unit, Policlinico G.B. Rossi, Azienda Ospedaliera Universitaria Integrata Verona, Verona, Italy; Christoph Rudin: Pediatric Nephrology, University Children’s
Hospital, Basel, Switzerland; Stanford T. Shulman, Ann & Robert H. Lurie: Children’s Hospital of Chicago, Chicago, IL, USA; Surjit Singh: Post Graduate Institute of Medical
Education and Research (PGIMER), Chandigarh, India; Rolando Ulloa-Gutierrez: Pediatric Infectious Disease Division National Children’s Hospital of Costa Rica, San José, Costa
Rica; Andreas Wérner: Pediatric Rheumatology, University Children’s Hospital Basel, Basel, Switzerland; Rae S.M. Yeung: University of Toronto, Toronto, ON, Canada.

http://dx.doi.org/10.1016/j.vaccine.2015.09.027
0264-410X/© 2015 Published by Elsevier Ltd.

Please cite this article in press as: Felicetti P, et al. Spontaneous reports of vasculitis as an adverse event following immunization: A
descriptive analysis across three international databases. Vaccine (2015), http://dx.doi.org/10.1016/j.vaccine.2015.09.027



dx.doi.org/10.1016/j.vaccine.2015.09.027
dx.doi.org/10.1016/j.vaccine.2015.09.027
http://www.sciencedirect.com/science/journal/0264410X
http://www.elsevier.com/locate/vaccine
mailto:p.felicetti@aifa.gov.it
mailto:jan.bonhoeffer@gmail.com
mailto:contact@brightoncollaboration.org
dx.doi.org/10.1016/j.vaccine.2015.09.027

33

34
35
36
37
38

39
40
41
)
43
44
45
46
47
48
49
50

52

5305
54
55
56
57
s8
59
60
6l
62
63
64
65
66
67
68
69
70
7
72
73
74
75

77
78
79
80
81
82
83
84
85
86
87
88
89

G Model
JVAC 16902 1-7

2

P. Felicetti et al. / Vaccine xxx (2015) XXx-xxx

ARTICLE INFO

Article history:

Received 3 September 2015
Accepted 10 September 2015
Available online xxx

Keywords:

Vasculitis

Vaccines
Immunization

Adverse event following immunization
(AEFI)

Spontaneous reporting
Eudravigilance
VigiBase®

VAERS
Pharmacovigilance

ABSTRACT

Background: Vasculitides have been reported as adverse events following immunization (AEFI) following
various vaccines. We describe reports of vasculitis to three international spontaneous reporting systems.
Methods: All spontaneous reports of vasculitis following immunization between January 2003 and June
2014 were retrieved from Eudravigilance (EV), the Vaccine Adverse Event Reporting System (VAERS), and
VigiBase®. A Standard MedDRA Query (SMQ) for vasculitis was used and vaccine types were categorized
using the Anatomical Therapeutic Chemical classification system. We performed a descriptive analysis
by source, sex, age, country, time to onset, vaccine, and type of vasculitis.

Results: We retrieved 1797 reports of vasculitis in EV, 1171 in VAERS, and 2606 in VigiBase®. Vasculi-
tis was predominantly reported in children aged 1-17 years, and less frequently in the elderly (>65
years). The generic term “vasculitis” was the most frequently reported AEFI in this category across the
three databases (range 21.9% to 27.5% of all reported vasculitis for vaccines). For the more specific
terms, Henoch-Schoenlein Purpura (HSP) was most frequently reported, (19.1% on average), followed
by Kawasaki disease (KD) (16.1% on average) and polymyalgia rheumatica (PMR) (9.2% on average). Less
frequently reported subtypes were cutaneous vasculitis (CuV), vasculitis of the central nervous system
(CNS-V), and Behcet’s syndrome (BS). HSP, PMR and CuV were more frequently reported with influenza
vaccines: on average in 29.3% for HSP reports, 61.5% for PMR reports and in 39.2% for CuV reports. KD
was reported with pneumococcal vaccines in 32.0% of KD reports and with rotavirus vaccines in more
than 20% of KD reports. BS was most frequently reported after hepatitis and HPV vaccines and CNS-V
after HPV vaccines.

Conclusion: Similar reporting patterns of vasculitides were observed in different databases. Implemen-
tation of standardized case definitions for specific vasculitides could improve overall data quality and

comparability of reports.

© 2015 Published by Elsevier Ltd.

1. Introduction

Vasculitides are a heterogeneous group of disorders character-
ized by inflammation of blood vessels leading to tissue or end-organ
injury [1]. The tissues and organs involved, the etiology, the type
of vessels affected, and consequently, the clinical manifestations
and prognosis can be very different [2]. Vasculitides affect both
adults and children but often with varying epidemiology and clini-
cal features [3]. Some vasculitis subtypes, such as Kawasaki disease
(KD), occur almost exclusively in children, whereas others (e.g.,
temporal arteritis) occur almost exclusively in adults. Moreover,
other vasculitides, such as polyarteritis and granulomatosis with
polyangiitis (formerly known as Wegener’s granulomatosis), have
different aetiological, clinical, and prognostic characteristics in chil-
dren compared to adults and the elderly [4].

Vasculitides have been reported as adverse events following
immunization (AEFIs) with several types of vaccines and according
to some vaccine summaries of product characteristics, they are con-
sidered expected adverse reactions [5]. Vasculitides may be serious
and require early diagnosis in order to start appropriate treatment.
The etiology may be difficult to establish as the same type of vas-
culitis can have different causes, and the same agent can induce
different types of vasculitis [6].

An important criterion guiding the causality assessment of each
single event is the temporal relationship between the vaccine and
the event, which for drug and vaccine induced vasculitis is deemed
to be in the range of one to six weeks [7,8]. Heterogeneity in clinical
features, epidemiology, and lack of internationally accepted clinical
diagnostic criteria for each subtype make data comparison across
different studies challenging.

Several attempts have been made to propose definitions
and classifications of vasculitis. The two main proposals were
the classification criteria of the American College of Rheuma-
tology in 1990 and the criteria used since 1994 by a panel of
experts at the Chapel Hill Consensus Conference to standard-
ize the definitions of subtypes of vasculitis [9-11]. However,
both are primarily classification systems with limited diagnos-
tic criteria for each subtype. Additional tools incorporating new
knowledge of diagnostic testing and pathogenesis of the disease
were included in the European Medicines Agency algorithm for

classification of anti-neutrophil cytoplasmic antibody (ANCA)-
associated vasculitis and Polyarteritis Nodosa, and the European
League against Rheumatism/Pediatric Rheumatology European
Society (EULAR/PReS) criteria for childhood vasculitis [12-15].
Nevertheless, standardized and internationally accepted case def-
initions to establish the level of diagnostic certainty for vasculitis
or different subtypes as AEFI are lacking.

To fill this gap, the Brighton Collaboration formed a working
group to develop standardized case definitions for vasculitides
as AEFI [16]. The Brighton Collaboration’s method to develop
a standardized case definition includes a systematic search of
available evidence in the literature [17]. For vasculitis, this was
complemented by an analysis of vasculitis reports in spontaneous
reporting systems to guide prioritization of case definition devel-
opment. In this paper, we present the methods and findings of
vasculitides reported as AEFI to three large spontaneous reporting
systems.

2. Methods

All reports of vasculitis following vaccine (s) administra-
tion spontaneously reported to Eudravigilance (EV), the Vaccine
Adverse Event Reporting System (VAERS), and VigiBase®, between
January 2003 and June 2014 were retrieved [18-21].

All adverse events are coded according to the standardized
medical terminology developed by the International Conference
of Harmonization (MedDRA dictionary) [22]. The vaccine types are
categorized using the Anatomical Therapeutic Chemical (ATC) clas-
sification system (for classification details, please see Table S1) [23].

The databases were searched using the terminology of MedDRA
Dictionary version 17.0. The adverse events were expressed accord-
ing to the Preferred term (PT), and the data were retrieved through
the Standard MedDRA Query (SMQ) Vasculitis (code 20000174)
[24,25]. The SMQ vasculitis was available as “narrow” and “broad”
searches. We employed the more specific narrow approach (i.e., to
identify events highly likely to have a condition of interest). This
search method was applied consistently across the three databases
(see Annex 1 in the supplementary information for the list of PT
included in the SMQ narrow).
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