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ABSTRACT
Kawasaki disease (KD) is an acute systemic vasculitis primarily affecting children younger than 5 y of age 
that has been reported as an adverse event following immunization (AEFI). The Canadian Immunization 
Monitoring Program ACTive (IMPACT) conducts active surveillance for KD following immunization across 
Canada. We characterized KD cases reported to IMPACT between 2013 and 2018. Cases admitted to an 
IMPACT hospital with a physician diagnosis of complete or incomplete KD with onset 0–42 d following 
vaccination were reviewed. Cases meeting the Brighton Collaboration case definition (BCCD) levels of 
diagnostic certainty levels 1 a/b, 2a/b or 3a-e were defined as KD cases. Demographic and vaccination 
characteristics were compared between KD cases and non-cases. Of 84 cases reviewed, 58 met the BCCD: 
47 (81%) cases met level 1a (Complete KD), 8 (14%) met level 1b (Incomplete KD), 2 (3%) met level 2a, and 
1 (2%) met level 2c (Probable KD). Median age at admission was 13 months (interquartile range 7–26  
months). A median of 9.5 cases were reported per year (range 4–14). Thirty-one (53%) KD cases were 
temporally associated with diphtheria-tetanus acellular pertussis containing vaccinations, followed by 21 
(36%) cases with pneumococcal conjugate vaccines. Symptom onset was 0–14 d after vaccination in 32 
(55%) cases. Echocardiogram results were available for 43 (74%) cases with 22 reported as abnormal. Age, 
sex, interval to symptom onset, and vaccines received were similar between KD cases and non-cases. No 
safety signals were detected in these data.
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Introduction

Kawasaki disease (KD) is an acute systemic vasculitis primarily 
of infancy and childhood.1 KD has been reported worldwide, 
with highest rates reported in Japan, Korea and Taiwan.2,3 The 
annual incidence of KD in Canada is 19.6, 6.4, and 1.3 cases per 
100,000 children younger than 5 y, 5–9 y, and 10–14 y old, 
respectively, with coronary artery (CA) aneurysms affecting 
3–25% of all patients.3,4

Though the cause of KD remains unknown, an infectious or 
inflammatory trigger has been postulated to lead to the devel-
opment of KD in genetically predisposed individuals.3,5,6 For 
this reason, vaccines have been evaluated as a possible trigger 
for KD.7 Temporal associations have been reported between 
certain vaccines (diphtheria-pertussis-tetanus [DPT], influ-
enza, rotavirus [RV], and Bacille Calmette–Guérin [BCG]) 
and onset of vasculitis in general, and KD specifically.8–10 

Among post-vaccination cases reported to passive surveillance, 

symptom onset was within 30 d of vaccination in 91% of 
cases,10 with analytical studies generally using risk intervals 
for KD onset of 0–28 to 0–42 d post-vaccination.7,11 No vac-
cines have been causally linked to KD to date, but KD remains 
an adverse event following immunization (AEFI) of special 
interest for vaccine safety surveillance.9 To support the evalua-
tion of AEFIs, the Brighton Collaboration developed 
a standardized KD case definition with multiple levels of diag-
nostic certainty (complete, incomplete, possible, probable, not 
KD and insufficient evidence, Table 1).12

Since 2013, the Canadian Immunization Monitoring 
Program ACTive (IMPACT) has been conducting active 
surveillance for KD occurring within 42 d after immuniza-
tion at 12 pediatric tertiary care centers in 8 of 10 Canadian 
provinces, representing 90% of pediatric tertiary care beds 
in Canada.13,14 The objective of this study was to character-
ize hospitalized KD cases following immunization in 
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Canada that were reported to IMPACT from 2013 to 2018 
and met the Brighton Collaboration case definition 
(BCCD).

Patients and methods

Study design and population

This was a retrospective review of cases of KD reported to 
IMPACT from 2013 to 2018. Cases were identified via pro-
spective, active surveillance by IMPACT nurse monitors at 12 
hospitals across Canada.13

Nurse monitors screened daily hospital admissions lists for 
KD and related terms (e.g., fever) and reviewed medical 
records and immunization records to identify reportable 
cases of KD. To ensure complete case ascertainment, hospital 
discharge databases were searched using the International 
Classification of Diseases, 10th revision (ICD-10-CA) diagnos-
tic code for KD (M30.3). Cases were eligible for reporting if 
they were admitted to an IMPACT hospital with a physician 
diagnosis of KD and had symptom onset within 42 d of vaccine 
administration. The reporting interval of 42 d was based on 
standard, national Canadian AEFI reporting guidelines.15 Data 
were collected on the national AEFI reporting form, capturing 
age at vaccination, admission, interval from vaccination to 
symptom onset, vaccination history, symptoms, investigations, 
treatment, and outcome at discharge (“fully recovered” [reso-
lution of all signs and symptoms], “not yet recovered” [residual 
signs or symptoms remain], “permanent disability” [expected 
impairment to perform normal activities for remainder of their 
life], death).15,16 Forms were submitted to the Canadian AEFI 
Surveillance System (CAEFISS) where the data were coded 

using MedDRA terms and entered into the CAEFISS database. 
Data were extracted from the CAEFISS database, downloaded 
into MS Excel and transmitted to the IMPACT Data Center in 
Vancouver, BC for analysis. Additional data was requested 
from the IMPACT sites for all cases missing information 
regarding principal features, echocardiogram results and 
laboratory values needed to apply the BCCD.

Ethics statement: Ethics and/or hospital approvals were 
obtained at each participating site: IWK Health Center 
Research Ethics Board (REB): # 1002978; Comité d’éthique 
de la recherche du CHU de Québec-Université Laval: 
47.05.02; The SickKids REB: #0019900593; Winnipeg Health 
REB: #HS15505; University of British Columbia Children’s & 
Women’s REB: H15-00782; Children’s Hospital of Eastern 
Ontario REB: # 10001163; Conjoint Health REB: #REB15- 
1989_REN4; Montreal Children’s Hospital: Approved by the 
Director of Professional Services for surveillance; Health REB 
for Eastern Health (St John’s, NL): #1208.000; Comité 
d’éthique de la recherché du CHU Sainte-Justine: #1994-15, 
108; Health REB for University of Alberta: #Pro00000929; 
Biomedical REB for University of Saskatoon: #99-125. 
IMPACT operates with a waiver of consent.

Data analysis

This was a descriptive analysis of clinical characteristics and 
temporally associated vaccines among patients with KD fol-
lowing immunization that met the BCCD levels of diagnostic 
certainty. We applied the BCCD for KD to classify cases 
accordingly as definite complete KD (level 1a), definite incom-
plete KD (level 1b), probable KD (level 2a, b or c), possible KD 
(level 3a, b, c, d or e), reported KD with insufficient evidence to 

Table 1. Brighton collaboration case definition for all levels of evidence of Kawasaki disease.12

Level of evidence Definition

Level 1a ≥4 d of fever, AND ≥4 principal features, AND no echo abnormalities or insufficient to meet criteria.
Level 1b ≥4 d of fever or incomplete documentation of duration of fever, AND 2–3 principal features, AND definitive coronary artery aneurysm*.
Level 2a ≥4 d of fever, AND 2–3 principal features, AND BCG site or perineal changes or transitory echo changes§, AND CRP ≥30 mg/L or ESR ≥40 mm/hr, 

AND ≥3 Supplementary laboratory criteria(A).
Level 2b Incomplete documentation of duration of fever, AND ≥4 principal features, AND no echo abnormalities or insufficient to meet criteria, AND CRP 

≥30 mg/L or ESR ≥40 mm/hr, AND ≥3 Supplementary laboratory criteria.
Level 2c IVIG before day 4 of fever, AND 3 principal features, AND no echo abnormalities or insufficient to meet criteria, AND CRP ≥30 mg/L or ESR ≥40  

mm/hr, AND ≥3 Supplementary laboratory criteria.
Level 3a Infant <6 months of age with ≥7 d of fever, 1–3 principal features, AND no echo abnormalities or insufficient to meet criteria, AND CRP ≥30 mg/L 

or ESR ≥40 mm/hr, AND ≥3 Supplementary laboratory criteria.
Level 3b ≥4 d of fever, AND 2 principal features, AND no echo abnormalities or insufficient to meet criteria, AND CRP ≥30 mg/L or ESR ≥40 mm/hr, AND ≥3 

Supplementary laboratory criteria.
Level 3c Incomplete documentation of duration of fever, 2–3 principal features, AND no echo abnormalities or insufficient to meet criteria, AND CRP ≥30  

mg/L or ESR ≥40 mm/hr, AND ≥3 Supplementary laboratory criteria.
Level 3d IVIG before day 4 of fever, AND 2 principal features, AND no echo abnormalities or insufficient to meet criteria, AND CRP ≥30 mg/L or ESR ≥40  

mm/hr, AND ≥3 Supplementary laboratory criteria.
Level 3e ≥4 d of fever with presentation after acute illness (>10 d following onset of fever), 2–3 principal features, AND no echo abnormalities or 

insufficient to meet criteria, AND did not have blood test and did not receive treatment with IVIG.
Insufficient 

evidence
If the evidence available for an event is insufficient because information is missing, such an event should be categorized as ‘‘Reported KD with 

insufficient evidence to meet the case definition”.
Not a case of KD If investigation reveals a negative finding of a necessary criterion (necessary condition) for diagnosis, such an event should be rejected and 

classified as ‘‘Not a case of KD”, e.g. fever duration less than 4 d and no treatment with IVIG OR no principal features OR one principal feature 
and age greater than 6 months.§

CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, IVIG: Intravenous immunoglobulin, KD: Kawasaki disease. 
A. Supplementary laboratory criteria: albumin <30 g/L, anemia for age, elevation of alanine aminotransferase (ALT) OR aspartate aminotransferase (AST), platelets 

>450,000/mm >7 d after onset of fever, WBC count >15,000/mm3, or urine >10 WBC/high powered field (HPF. 
* Z-score of left anterior descending artery (LAD) or right coronary artery (RCA) 2.5 or more OR coronary artery features meet Japanese Ministry of Health age-related 

criteria for aneurysm. 
§ One of the following transitory echocardiogram changes: coronary artery dilatation with z-scores of 2–2.5, decreased left ventricular (LV) function, mitral regurgitation, 

OR pericardial effusion
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meet the case definition, or not a case of KD (Table 1).12 Cases 
meeting levels 1a/b, 2a-c, 3a-e were defined as KD cases in the 
analysis and cases with insufficient evidence or not a case were 
defined as non-cases.

Patient demographic and clinical characteristics were 
reported by BCCD level of diagnostic certainty in 
a descriptive analysis. Interval from vaccination to symptom 
onset was reported by vaccine type(s) based on the routine 
childhood immunization schedules in Canada (Supplemental 
Table S1),17 according to 6 overlapping groups: diphtheria, 
tetanus, and acellular pertussis (DTaP) containing; measles, 
mumps, and rubella (MMR) containing; pneumococcal con-
jugate vaccine (PCV); influenza; RV; and other vaccines. 
Categorical variables were presented as counts and propor-
tions, with continuous variables reported as medians and 
range or interquartile range. To assess whether meeting the 
BCCD was associated with differences in demographic char-
acteristics or vaccination history, we conducted bivariate ana-
lyses comparing KD cases and non-cases using chi-square tests. 
Regression analyses were not conducted due to small cell size. 
The analysis was conducted using SAS® version 9.4 (Cary, NC).

Results

Patient characteristics

A total of 703 adverse events were reported to IMPACT centers 
from 2013 to 2018. Of these, 84 cases of physician diagnosed KD 
with onset within 42 d following immunization were admitted to 
IMPACT centers from 2013 to 2018 (Supplemental Figure S1). 
Fifty-eight (69%) cases met the Brighton Collaboration defini-
tion for KD and were considered KD cases: 47 cases (81%) were 
classified as level 1a (Complete KD); 8 (14%) as level 1b 

(Incomplete KD); 2 (3%) as level 2a and 1 (2%) as level 2c 
(Probable KD); and no cases were classified as level 3. Of the 
remaining 26 cases, 5 (19%) were classified as not a KD case 
based on confirmation of less than 2 principal features of KD, 
and 21 (81%) had insufficient evidence to classify them 
(Supplemental Table S2).

The median number of KD cases reported yearly from 2013 
to 2018 was 9.5 (range 4 to 14) (Figure 1). The median age at 
admission was 13 months (IQR 7–26 months) (Table 2). The 
majority of cases (37/58; 64%) were males.

Clinical features, treatment, and outcomes of KD cases are 
shown in Table 2. Fifty-six of 58 KD cases had ≥4 d of fever 
while 2 cases (both level 1b) had unknown fever duration; both 
cases had >2 principal features and abnormal echocardiogram. 
All cases except one were given intravenous immunoglobulin 
for treatment. At the time of discharge, 45 (78%) cases had fully 
recovered.

Vaccines temporally associated with KD and time to onset

Vaccination combinations temporally associated with KD are 
shown in Table 3. Patients received a median of two vaccines 
concurrently (IQR 1–3). The most common vaccine combina-
tions included DTaP-containing vaccine (received by 53% of 
cases), followed by PCV (received by 36% of cases), and influ-
enza vaccination (received by 29%).

The overall median time from vaccination to onset was 10.5  
d, IQR (4–24.5 d). Median onset ranged from 8 d (IQR 4–20 d) 
for cases receiving MMR-containing vaccines with or without 
other vaccines to 20 d (IQR 7–28 d) for cases receiving DTaP 
vaccines with or without other vaccines. IQRs were wide and 
overlapped for all vaccine combinations.
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Figure 1. Number of confirmed Kawasaki disease cases reported to IMPACT per year with onset 0–42 d after vaccination.
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Table 2. Characteristics of Kawasaki disease cases meeting the Brighton Collaboration case definition levels 1–3 for Kawasaki Disease (n = 58).

Level of diagnostic certainty 1a (%) 1b (%) 2a (%) 2c (%) Total

Total cases 47 (81) 8 (14) 2 (3) 1 (2) 58
Age at admission Median in months (IQR) 15 (7–33) 8.5 (3.5–11.5) 13 (7–19) 3 (3–3) 13 (7–26)

<12 months, n (%) 16 (34) 6 (75) 1 (50) 1 (100) 24 (41)
12–23 months, n (%) 17 (36) 1 (12.5) 1 (50) 0 19 (33)
24–71 months, n (%) 12 (25) 1 (12.5) 0 0 13 (22)

7–16 years, n (%) 2 (4) 0 0 0 2 (3)
Sex Male 32 (68) 4 (50) 1 (50) 0 37 (64)

Female 13 (28) 3 (37.5) 1 (50) 1 (100) 18 (31)
Unknown 2 (4) 1 (12.5) 0 0 3 (5)

Echocardiogram Normal 18 (38) 0 2 (100) 1 (100) 21 (36)
Abnormal 14 (30) 8 (57) 0 0 22 (38)
Unknown 15 (32) 0 0 0 15 (26)

Principal features of KD* 2 0 3 (37.5) 0 0 3 (5)
3 0 4 (50) 2 (100) 1 (100) 7 (12)
4 35 (75) 1 (12.5) 0 0 36 (62)
5 12 (25) 0 0 0 12 (21)

Interval from vaccination to symptom onset <24 hours 3 (6) 1 (12.5) 0 0 4 (7)
24 h—7 d 15 (32) 2 (25) 0 1 (100) 18 (31)

8–14 d 9 (19) 0 1 (50) 0 (0) 10 (17)
15–30 d 16 (34) 4(50) 0 0 20 (35)
31–42 d 2 (4) 1 (12.5) 1 (50) 0 4 (7)

Unknown 2 (4) 0 0 0 2 (3)
Outcome at discharge Fully recovered 37 (79) 5 (62.5) 2 (100) 1 (100) 45 (78)

Not fully resolved 8 (17) 2 (25) 0 0 10 (17)
Unknown 2 (4) 1 (12.5) 0 0 3 (5)

*Principal features: bilateral bulbar conjunctival injection without exudate, changes in extremities, polymorphous exanthem, changes in the lips and/or oral cavity, 
cervical lymphadenopathy.

Table 3. Number of Kawasaki disease cases reported with each vaccination group and median of interval from vaccination to onset of symptoms (n = 58).:

Vaccine Given n
Interval from vaccination to onset of 

symptoms in days, median (IQR)*

DTaP Containing Vaccines (n = 31, 53%) 
DTaP-HB-IPV-Hib 
DTaP-HB-IPV-Hib, MMRV 
DTaP-HB-IPV-Hib, PCV 
DTaP-HB-IPV-Hib, PCV, RV1 
DTaP-HB-IPV-Hib, PCV, RV1, Men-C-C 
DTaP-IPV-Hib 
DTaP-IPV-Hib, Influenza 
DTaP-IPV-Hib, Men-B 
DTaP-IPV-Hib, MMRV 
DTaP-IPV-Hib, PCV-13, RV1 
DTaP-IPV-Hib, PCV-13, RV5 
Tdap-IPV, MMRV 
Tdap-IPV, HAHB

2 
2 
2 
7 
1 
7 
1 
1 
1 
3 
1 
2 
1

20 (7–28)

MMR Containing Vaccines (n = 13, 22% including 5 cases listed above who also received DTaP vaccines, list 
below excludes those listed above) 
MMRV 
MMRV, Men-C-C 
MMRV, Men-C-C, PCV 
MMRV, Men-C-C, PCV, Influenza

2 
2 
4 
1

8 (4–20)

PCV Containing Vaccines (n = 21, 36% including 14 cases who also received DTaP vaccines, and 5 cases 
who also received MMRV vaccines, list below excludes those listed above) 
PCV-13, Men-C-C 1

9.5 (4–20)

PCV-13, Influenza 1
Influenza Containing Vaccines (n = 17, 29% including 1 cases who also received DTaP vaccines, 1 case who 

also received MMRV vaccines, 1 case who also received PCV-13, list below excludes those listed above) 
Influenza alone 13

9 (3–20)

Influenza, Men-C-C 1
Rotavirus Containing Vaccines (n = 12, 21% and all the 12 cases also received DTaP vaccines 12 8 (4–25)
Other vaccines (n = 4, 7%, including 1 case who also received Tdap) 

HAHB 
HA 
HA, Typhoid Vaccine

1 
1 
1

10.5 (0.5–23)

DTaP= diphtheria, acellular pertussis, tetanus, HB= hepatitis B vaccine, IPV= inactivated polio vaccine, Hib= Haemophilus influenzae b, MMRV= measles mumps rubella, 
varicella, Men-B= Meningococcal B vaccine, PCV-13= Pneumococcal 13-valent, RV1= Monovalent rotavirus vaccine, RV5= Pentavalent rotavirus vaccine, Tdap= 
tetanus, acellular pertussis, reduced dose diphtheria, HAHB= combined hepatitis A & B vaccine, Men-C-C= Meningococcal C conjugate, HPV-4= quadrivalent human 
papillomavirus vaccine. 

*The median/IQR is provided for all in the group containing each vaccine and not those in the sub list only.
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Onset of KD by month (Figure 2)

The highest number of cases (33, 57%) presented during 
Winter (Dec–Mar), with the fewest cases (4, 7%) presenting in 
late Summer and early Fall (Aug–Oct).

Echocardiography results

Fifteen (32%) cases had no information on the echocardiogram 
result; all were level 1a (complete KD) based on clinical criteria 
(Table 2). Twenty-two cases had an abnormal echocardiogram 
including three with ectasia of the coronaries, eight with dilata-
tion of the coronaries, four with aneurysm of the coronaries, three 
with aneurysm and dilatation, and one with ectasia and dilatation. 

In three cases no details of the abnormality were reported and it is 
not known if the findings were specific for KD or an unrelated 
incidental finding. Z-scores were not reported.

Supplementary laboratory results

Twenty-three (40%) cases had no supplementary laboratory 
results (such as albumin, anemia, pyuria, elevation of ALT or 
AST, increased platelets or leukocytosis) reported. 
Erythrocyte sedimentation rate (ESR) and C-reactive protein 
(CRP) results were reported in 25 (43%) and 40 (69%) cases, 
respectively, and were elevated in most cases where they were 
reported (Table 4).
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Figure 2. Onset of Kawasaki disease symptoms by month (n = 58).

Table 4. Laboratory results in confirmed KD cases (n = 58).

Brighton level of diagnostic certainty
1a (%) 
N=47

1b (%) 
N=8

2a (%) 
N=2

2a (%) 
N=1

Total (%) 
N=58

CRP >30 mg/L Yes 30 (64) 5 (62) 2 (100) 1 (100) 38 (66)
No 2 (4) 0 0 0 2 (3)
Unknown 15 (32) 3 (38) 0 0 18 (31)

ESR >40 mm/h Yes 18 (38) 3 (38) 0 1 (100) 22 (38)
No 3 (6) 0 0 0 3 (5)
Unknown 26 (55) 5 (62) 2 (100) 0 33 (57)

Albumin <30 g/L Yes 7 (15) 2 (25) 2 (100) 1 (100) 12 (21)
No 7 (15) 0 0 0 7 (12)
Unknown 33 (70) 6 (75) 0 0 39 (67)

Anemia for age Yes 11 (23) 1 (12) 1 (50) 1 (100) 14 (24)
No 10 (21) 1 (12) 1 (50) 0 12 (21)
Unknown 26 (55) 6 (76) 0 0 32 (55)

Platelets >450,000/mm3 Yes 12 (26) 3 (38) 1 (50) 1 (100) 17 (29)
No 8 (17) 0 1 (50) 0 9 (16)
Unknown 27 (57) 5 (62) 0 0 32 (55)

CRP, C-reactive protein; ESR, erythrocyte sedimentation rate.
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Cases not meeting the Brighton Collaboration case 
definition

Five cases with confirmation of 0 or 1 principal KD features 
and age over 6 months were determined to be “not a KD case” 
(Table S2). Among the 21 cases with insufficient evidence to be 
classified according to the BCCD criteria, duration of fever was 
unknown in 11 (52%) cases, echo results were unknown in 14 
(67%), and supplementary labs and inflammatory markers 
were also unknown in a majority of cases.

We did not find differences between KD cases and non- 
cases by age group (p = 0.69), sex (p = 0.14), interval from 
vaccination to symptom onset (p = 0.43), or vaccines received 
(Tables S3 and S4).

Discussion

This study identified 58 reports of post-immunization KD that 
met the Brighton Collaboration case definition over a 6-y period 
at Canadian pediatric tertiary care centers. The median age at 
symptom onset was younger than the overall KD population in 
Canada reported by Manlhiot et al.4 (p = 0.04) (Supplemental 
Table S3). Hua et al. reported a similar finding when they looked 
at Vaccine Adverse Event Reporting System (VAERS) in the 
USA in the period 1990 to 2007 where approximately 40% of 
the 97 cases of KD were less than 6 months of age.10 The gender 
distribution was approximately 2:1 Male: Female, consistent 
with what has been reported previously in the overall KD popu-
lation in Canada and other countries.4,18,19

One third of cases from this study had documented 
abnormalities of the coronary arteries (ectasia, dilation, 
aneurysm), slightly higher than previously reported (3– 
25%).3,4,19 However, this frequency is similar to some reports 
in younger patients. In a study of KD in Spain over 5 y 
(2011–2016), coronary aneurysms were seen in 21/103 
(20%) infants under 12 months of age.18 This may also 
reflect a bias as normal echocardiogram results may not 
have been reported consistently on the AEFI form or 
coded in the national database. Though missing information 
was requested from study sites, additional information was 
not available on all cases.

Most patients had received multiple vaccines prior to KD 
onset, which complicates assessment of temporal associations 
between KD and specific vaccines. In addition, vaccination sche-
dules vary between Canadian provinces,17 which may have 
accounted for the wide range of vaccine combinations received 
prior to KD onset in this study. DTaP vaccines were most 
frequently reported prior to KD onset, followed by PCV. DTaP 
is the vaccine combination most frequently administered in this 
age group, with four doses recommended before 2 y of age. The 
onset of KD was in the first two weeks post-vaccination in more 
than half of KD cases and was similar to non-cases. Time to 
onset was similar among those who received a live vaccine versus 
those who received inactivated vaccines only.

Cases of KD have been reported temporally following DTaP- 
Inactivated Poliovirus-Haemophilus influenzae type b-Hepatitis 
B vaccine (DTaP-IPV-Hib-HepB), PCV7, PCV13, meningococcal 
B vaccine, influenza, RV, and Hib vaccination but no clear causal 
relationships have been identified.11–31 Phuong and colleagues 

published a systematic review of KD and immunization and 
found 27 publications that considered a temporal association 
between immunization and KD. Overall there was no evidence 
of a causal association between KD and immunization.9 Huang 
et al. studied KD after RV vaccination in Taiwanese infants and 
found that the risk of KD was higher during the third week after 
the second dose of RV5, and during the fourth week after the first 
dose of RV1. In our study, RV was always given in combination 
with DTaP vaccination and the onset of symptoms after vaccina-
tion was earlier than Huang et al reported.31

Seasonality of KD was assessed in a 2013 study which 
included data from 25 countries (including Canada) over 42  
y.32 In the Northern hemisphere, case numbers were highest in 
winter months (January through March) and lowest from 
August through October (late summer to fall). We noted 
a similar seasonal trend with highest case numbers in 
December to March and lowest from August to October.

The cases with insufficient evidence to meet the Brighton 
Collaboration case definition, comprising 25% of physician- 
diagnosed KD cases reported to IMPACT, lacked information 
for a range of key diagnostic criteria, most frequently echo-
cardiogram results and duration of fever. This information is 
expected to be part the workup for any suspected KD case. 
Therefore, it is possible that these investigations were per-
formed but the results either were not available in the hospital 
chart, not reported on the AEFI form, or were not coded 
when data were entered into the CAEFISS database. The 
national AEFI form used to report KD following immuniza-
tion is not designed to capture KD and nurse monitors enter 
most of the case details in a free text field which may lead to 
inconsistencies or incompleteness in the data collected.16 Our 
literature search did not identify other studies that applied the 
Brighton collaboration standardized KD definition to surveil-
lance data.

A limitation of this study is that IMPACT could not influ-
ence the diagnostic work-up for KD nor the exclusion of other 
potential triggers for KD and therefore the investigations were 
not standardized across the network. In addition, diagnostic 
investigations to exclude other causes are not collected in 
a standardized fashion on the national AEFI form and there-
fore may not have been captured, or if captured, may not have 
been coded in the national database. We tried to mitigate this 
limitation by requesting additional case data from sites to 
enable application of the Brighton level of certainty; however, 
some required information was not available in the medical 
record. Another limitation is that we did not have details on 
coronary artery z-scores to confirm whether those with cor-
onary dilation/ectasia actually met the Brighton Collaboration 
definitions for these abnormalities. The study also highlights 
the limitations of using a passive surveillance AEFI reporting 
form for a complex case definition and relying on details 
entered in free text fields to capture key data elements. 
Specific reporting forms for each case definition that could be 
mapped to fields in the national AEFI database may improve 
the quality of data collected and the ability to apply standard 
case definitions via hospital-based sentinel surveillance.

In this study, KD appeared to be a rare adverse event 
following immunization with only 58 cases meeting the 
Brighton Collaboration definition reported over 6 y across 12 
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Canadian tertiary care centers. Sex and seasonal distribution of 
KD cases was similar to the published literature, while distri-
bution of age and vaccines temporally associated with KD 
reflected the routine childhood immunization schedule for 
children <5 y of age. Therefore, we did not find evidence of 
a safety signal between vaccination and KD. Ongoing surveil-
lance for this serious AEFI and analysis for evidence of associa-
tions with vaccination remains important to maintain 
confidence in the safety of immunization programs.
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