Background: Respiratory syncytial virus (RSV) is a major cause of
pneumonia and the major cause of bronchiolitis in infancy.
Mortality rates in previously healthy infants with RSV pneumonia
and bronchiolitis are less than 0.5%, but rates are higher in
severely immunocompromised patients.1 While mortality is rare,
such cases do occur. To this end, data are lacking for the risk
factors associated with mortality from RSV infection among
children in Canada. The objective of this study was to determine
the number of RSV-related deaths and the factors associated
with these deaths among children hospitalized with RSV infection
in Canadian pediatric centres.
Methods: Retrospective review of all RSV-associated deaths at
centres affiliated with the Pediatric Investigators Collaborative
Network on Infections in Canada (PICNIC) over the period 20032013, inclusive. Cases were identified using similar ICD codes to
capture all deaths where a diagnosis of RSV infection was also
present.
Results: Overall, 10 centres reported 64 RSV-associated deaths.
RSV was regarded as primarily responsible for deaths in 27 (42%)
of cases. The median age of children who died was 10.5 months
(range < 1 month to 16 years). Twenty-five patients (46%) were
male. Fourteen deaths (22%) occurred among patients with no
known risk factors for severe RSV. Thirty-six deaths (56%) were
among patients who had underlying chronic medical conditions
without known immune deficiency, 9 (14%) occurred among
immunocompromised hosts, and 5 (7.8%) had both nonimmunodeficiency and immunodeficiency related risk factors.
Those with no known risk factors had a shorter duration of
hospital admission prior to death (p = 0.015). Communityacquired infections accounted for 42 deaths (65.6%). Fifty-three
subjects (84%) were admitted to an intensive care unit and
received mechanical ventilation. Palivizumab use was reported in
6 (11%) and 3 (4.7%) for prophylaxis and treatment, respectively.
Ribavirin use for treatment was reported in 8 (12%).
Conclusion: RSV-associated deaths were predominantly
associated with chronic medical conditions and
immunocompromised states among infants. However, 1 out of
every 5 deaths occurred among patients with no known risk
factors for severe RSV. Those with no known risk factors had a
shorter duration of admission prior to death. Mortality
associated with nosocomially-acquired infections were observed.
Further study of the factors (e.g., immunogenetic) associated
with deaths is warranted.

INTRODUCTION
o Respiratory syncytial virus (RSV) is a major cause of
o
o

pneumonia and the major cause of bronchiolitis in
infancy
Mortality from RSV is rare, but such cases do occur
Data are lacking for the risk factors associated with
mortality from RSV infection among children in Canada

OBJECTIVES
1. To determine the number of RSV-related deaths in
children in Canada from 2003-2013.
2. To characterize factors associated with RSV-related
deaths in children Canada.

METHODS
Design
Inclusion

Retrospective review
Patients aged ≤ 18 who died over the period
2003-2013 with a diagnosis of RSV infection
during their admission from 10 Canadian
pediatric centres that are part of the
Pediatric Investigators Collaborative Network
on Infections in Canada (PICNIC): Edmonton,
Winnipeg, London, Kingston, Hamilton,
Toronto, Montreal (Montreal Children’s
Hospital and CHU Sainte-Justine),
Sherbrooke, Halifax.
Cases were identified using International
Classification of Disease (ICD-10) codes.

Exclusion

Patients whose RSV infection was unrelated
to death were not considered in the analysis.

Statistical
Analysis

Descriptive statistics for patient
characteristics; Mann Whitney U Test for
non-parametric comparisons; Fisher’s Exact
Test for continuous variable comparisons.
Statistical significance defined as p < 0.05 on
a 2-tailed test of hypothesis.

DISCUSSION & CONCLUSION

RESULTS
Table 1. Baseline demographics, n = 64
Age at death, months (median, range)
Male (n, %)*
Community-acquired RSV (n, %)
Viral co-infection (n, %)†
Received palivizumab 8 weeks prior (n, %)‡

10.5 (0-197)
25 (45.5%)
42 (65.6%)
9 (15%)
6 (11.3%)

5
7.81%

9
14.06%

14
21.88%

Non-Immunodeficiency risk factors only

o Consistent with previous studies, most deaths occurred

Immunodeficiency AND non-immunodeficiency
risk factors

o The most common non-immunodeficiency risk factor

in infants and patients with risk factors for severe RSV

Immunodeficiency risk factors only

o
27 (42.2%)
24 (37.5%)
13 (20.3%)

Figure 1. Age distribution

Figure 3. Immunodeficiency risk factors
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Study Limitations

o The role of RSV in death was primarily subjective based

Figure 4. Non-Immunodeficiency risk factors
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Table 3. Patient interventions, n = 64
Length of hospital admission, days (median, range)
ICU admission (n, %)
Days in ICU, days (median, range)
In ICU for reason other than RSV (n, %)
Received mechanical ventilation (n, %)*
Received ECMO (n, %)
Treated with palivizumab (n, %)
Treated with RSV IVIG (n, %)
Treated with IVIG (n, %)
Treated with ribavirin (n, %)

23 (1-780)
59 (92.2%)
10 (1-191)
12 (18.5%)
53 (84.1%)
7 (10.9%)
3 (4.7%)
1 (1.6%)
3 (4.7%)
8 (12.5%)

ICU = intensive care unit; ECMO = extracorporeal membrane oxygenation; IVIG =
intravenous immunoglobulin
* Denominator of 63 (1 value not recorded)

Prematurity
Congenital heart defect
Chronic lung disease
Neuromuscular disease
Airway anomaly
Asthma/reactive airway disease
Other symptomatic chronic lung disease
Trisomy 21

19
12

potentially linked to RSV-related outcomes such as race,
daycare attendance, number of other children <5 years
old in the home, number of smokers in the household,
and personal and family history of atopy were unable
to be adequately captured
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on retrospective review, possibly leading to
overestimation of RSV-related deaths

o Due to the retrospective nature of the study, factors
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identified was prematurity, followed by congenital
heart defect and chronic lung disease
About 1 in 5 deaths occurred in patients with NO
known risk factors for severe RSV
Patients with NO known risk factors had a shorter
duration of admission prior to death; it is unclear
whether this is due to more rapid progression of
disease or more delayed presentation leading to severe
disease at admission
Further studies of factors associated with deaths (i.e.,
immunogenetic) is required
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10 Canadian pediatric tertiary centres from 2003 to
2013, confirming that mortality from RSV remains low
although it does occur

No known risk factors

36
56.25%

Table 2. RSV role in death
Primary cause (n, %)
Contributed, but not primary cause (n, %)
Undetermined role (n, %)

o Sixty-four deaths related to RSV were identified from

Figure 2. Risk factors

* Denominator of 55 (9 values not recorded)
† Denominator 60 (4 values not recorded)
‡ Out of denominator 53 (11 values not recorded)
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Table 4. Characteristics of patients with risk factors
versus no risk factors RISK FACTORS NO RISK FACTORS p-value
n=50

Age at death, months (median)
Male (%)
Community-acquired RSV (%)
Length of admission, days
(median)

9.5
44.4
66.0
26

n=14

22
54.5
71.4
7

0.505
0.738
1.000
0.015

CONFLICT OF INTEREST DISCLOSURE
There are no conflicts of interest to declare.

REFERENCES
1. Szabo SM, Gooch KL, Bibby MM, Vo PG, Mitchell I, Bradt P, Levy AR. The risk of
morality among young children hospitalized for severe respiratory syncytial
virus infection. Ped Resp Rev 2012;13(52):51-58.

