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ABSTRACT

We retrospectively studied the epidemiology and preventative measures in adult and paediatric patients admitted to high-acuity units in Winnipeg, Manitoba. A total of

307 specimens were received, respiratory viruses were detected in 112 individual patient charts (39.4%). The aetiology varied by age-group with mixed viral and bacterial

infection, or multiple viral infections noted in 33.3% and 39% in adults and paediatric patients, respectively. Respiratory syncytial virus (RSV) and rhinovirus were detected in
23% and 13% of paediatric patients, whereas influenza and parainfluenza were detected in 6.4% and 5.9% of adult patients, respectively. Influenza vaccination was noted
in the charts of 7.8% of adults and 55.8% of children. In total, 34 (58%) paediatric patients and 11 (22%) adult patients had documented infection control orders, with

31 (92%) and four (36%) of these meeting regional guidelines, respectively. This study showed divergent viral aetiology based on age-group, as well as an opportunity to
improve healthcare personnel knowledge and documentation of vaccination and infection control protocol.
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INTRODUCTION

Viral respiratory tract infections (vRTI) are usually acute self-
limited illnesses, but can cause severe disease in adults and
children with underlying chronic illnesses, which may require
admission to intensive care units (ICU) [1].

Influenza and other respiratory viral infections have
guidelines for diagnosis, treatment, chemoprophylaxis, as well
as vaccination and infection control protocols to reduce the
risk of transmission in Canada and the United States. [3,4].
Current studies have focused on different facets of this clinical
entity, however there are striking differences in the aetiology,
clinical case definitions, and management of vRTIs in patients
admitted to adult and paediatric ICUs [1]. For example, a
study by Keledis et al., showed that the most common cause
of viral pneumonia in adults is influenza virus type A and
B, however, those who were immunocompromised were
more likely to have viral pneumonias caused by respiratory
syncytial virus (RSV), cytomegalovirus (CMV), herpes simplex
virus (HSV), varicella-zoster virus (VZV), adenovirus and
rarely measles. In contrast, rhinoviruses and coronaviruses
circulate in the paediatric communities [2]. Furthermore,
clinical case definitions were noted to vary in their sensitivity
and specificity depending on the case definition applied to

a vRTI and the population studied. A study by Jiang et al.,,
showed that the case definitions such as Acute Respiratory
Infection (ARI) demonstrated under calling the number

of cases in hospitalized patients [5]. Finally, prior to the
COVID-19 pandemic, limited evidence was available in the
published literature describing preventative measures such
as documentation, adherence rates and implementation of
infection control practices in intensive care pertaining to viral
respiratory tract infections.

Thus, the objective of this study was two-fold: 1. To
describe the aetiology and applicability of clinical case
definitions for vRTls detected in adult and paediatric ICUs and
2. To describe the documentation and use of preventative
measures, including vaccination and implementation of
infection control protocols in the ICU.

METHODS

We retrospectively reviewed results of viral respiratory
testing for patients admitted to ICUs at seven hospitals in
Manitoba, Canada between October 1, 2016 to May 30,
2017. The hospitals included were two tertiary care facilities,
one woman'’s and paediatric hospital and four community
hospitals representing 64 distributed critical-care beds, 10
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TABLE 1: Characteristics of study patients, clinical definitions, management and outcomes

Comparator Groups

Category Sub-category Adult (n=51) Pediatric (n=59) prvalue
Age 58.8 (IQR 21) years | 1.4 (IQR 1.2) years | <0.001
Gender Male 26 (50.9%) 38 (64.4%) 0.18
Presenting illness Respiratory Disease 38 (74.5%) 47 (79.7%) 0.24
Cardiac Disease 0 (0.0%) 5 (8.5%)
Neurological Disease 0 (0.0%) 4 (6.8%)
Sepsis/Other* 13 (25.5%) 3 (5.1%)
Chronic Underlying Iliness Hematological 1(1.9%) 1(1.7%) 1.00
Immunological 1(1.9%) 0(0.0%) 0.46
Cardiovascular 28 (54.9%) 9 (15.3%) <0.001
Viral Etiology Influenza 12 (6.4%) 4(3.4%) 0.001
Parainfluenza 11 (5.9%) 6 (5.0%)
Rhinovirus 10 (5.3%) 15 (13%)
Coronavirus 7 (3.7%) 3 (2.5%)
HMPV 5(2.7%) 0 (0.0%)
RSV 3 (1.6%) 27 (23%)
Other 3 (1.6%) 6 (5.0%)
Nosocomially Acquired Viral Infection 4(7.8%) 3 (5.1%) 0.70
(symptom onset >72h after admission)
Mixed Viral/Bacterial OR Multiple Viral 17 (33.3%) 23 (39.0%) 0.57
Pathogens Detected
Clinical Definition Met ARI” 37 (72.5%) 45 (76.3%) 0.67
CDC ILI'™ 15 (29.4%) 15 (25.4%) 0.67
WHO ILI* 7 (13.7%) 8 (13.6%) 1.00
ID Consult Requested 6 (11.8%) 23 (39%) 0.002
Change in Management Suggested by 3 (50.0%) 15 (65.2%) 0.64
Infectious Disease Specialists during
ICU admission
Length of Stay in the ICU (days) All patients 7.6+1.5 11.1+3.3 0.78
Nosocomially acquired 11.3+2.9 22.7+8.1 0.19
Ventilation Intubation 42 (82.4%) 36 (61%) 0.02
Days intubated 6.4+1.7 days 12.6+5.2 days 0.02
Positive Pressure 25 (49.0%) 25 (42.4%) 0.56
Days with positive pressure 3.7+5.0 days 4.3+1.9 days 0.38
Days Of Therapy (Anti-bacterial) 10.1+0.8 10.1+1.4 0.59
Preventative Measures No Documentation of vaccination: this season 47(92.2%) 27 (44.2%) <0.001
No Documentation of vaccination: 51 (100%) 26 (42.6%) <0.001
previous 3 seasons
Antiviral Utilization Oseltamivir Use 23 (45.1%) 9 (14.8%) 0.001
Empiric treatment started in 72h of admission 19 (82.6%) 7 (77.8%) 1.00
Infection Prevention Control Documented Order Written 11 (22.0%) 34 (57.6%) <0.001
Order meeting regional IPAC guidelines 4(36.4%) 31(91.2%) <0.001
Clinical Outcomes Alive 44 (86.3%) 54 (91.5%)
Status at Discharge from Hospital Deceased 7 (13.7%) 5 (8.5%) 054

blocked nose);

known cause other than influenza

& - World Health Organization - Influenza Like lliness (WHO-ILI): fever defined as body temperature > 38 °C plus cough and with onset within the last 10 days

* - Sepsis (def): presence of life-threatening organ dysfunction caused by a dysregulated host response to infection; pediatrics: dysfunction in two or more other organ
systems. Other: trauma, renal or liver disease, suspected immunological or haematological disorder, undifferentiated cause at time of admission
** - Acute Respiratory lliness (ARI): acute onset of any of the following respiratory symptoms: cough, shortness of breath, sore throat or nasal congestion (runny nose or

*** - Centres for Disease Control - Influenza Like lllness (CDC-ILI): fever defined as body temperature > 37.8 °C plus cough and/or sore throat in the absence of a
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of which were fully staffed beds in community centres in the
adult program and 10 paediatric and 60 neonatal beds, in the
paediatric and woman'’s hospital, respectively.

Tests were requested by emergency providers, admitting
critical care physicians, and/or infectious disease consultants
based on clinical suspicion. Nasopharyngeal swabs,
endotracheal swabs and/or bronchoalveolar lavage specimens
were sent for analysis. All specimens were tested utilizing the
qualitative SeeGene Allplex™ (RV16) assay, which detects:
influenza A (H1, H1pdmO09, H3), influenza B; respiratory
syncytial virus A, B; adenovirus; enterovirus; parainfluenza
virus (1-4); metapneumovirus; bocavirus and coronavirus
(NL63, 229E, OC43).

Regional infection control protocols were derived for the
adult and paediatric programs, respectively, and reflect best
evidence-based practice guidance and standardized infection
prevention and control practices across all facilities in the
health region. The manuals are developed by the infection
prevention and control committee and contain policies,
operational directives, and protocols which are reviewed on
an annual basis. These manuals are based on Accreditation
Canada requirements, Public Health Agency of Canada
recommendations and critical or practice changing literature.
Infection control orders are documented either on specific
infection control order sets, or on general orders if unavailable
for all hospitals participating in this study.

Charts of patients with positive results were reviewed
to identify risk factors, symptoms and signs of infection,
antimicrobial usage, documentation of influenza vaccination,
outcomes and application of regional infection control (IC)
guidelines. Data was collected and entered into a secure
excel spreadsheet by SSK; statistical analysis was performed
using IBM SPSSv21. Differences were compared using X?
and Wilcoxon Rank sum tests. All p-values were two-sided
with significant set at 0.05. This study was approved by the
University of Manitoba-Research Ethics Board and the Health
Information Privacy Committee - Government of Manitoba
(2017/2018-55).

RESULTS

370 respiratory tract specimens (nasopharyngeal swabs/
aspirates and bronchoalveolar lavage) were submitted for
virus detection, 188 from adults (>=18 years), and 119 from
children. At least one virus was detected in 112 individual
patients (39.4%). 112 charts were available and reviewed.
Two records were incomplete and excluded from analysis.
The demographics, application of surveillance definitions,
management and outcomes are summarized in Table I.

A significant difference in viral aetiology was observed
between adult and paediatric patients (p<0.001). The number
of patients with more than one virus detected or mixed
viral/pathogenic respiratory bacteria detection were similar
(adult [17, 33.3%] vs. paediatric, [23, 39%], p=0.57). Only
four adults (7.8%) and three (5.1%) paediatric viral infections
were hospital-acquired (respiratory symptoms =72 hours
after admission), none were identified as influenza A or B.

The majority of patients admitted to ICUs met the clinical
definition of acute respiratory illness (ARI), however, less than
one-third met either the WHO or CDC influenza-like illness
(ILI) definitions (Table. 1) [5]. No difference was noted between
adult and paediatric patients. A total of 23 (39%) paediatric
patients had an infectious disease consult compared to only
12% of adult patients (n=6) with positive respiratory specimens
(p=0.002).

Influenza vaccination history in the current season was
documented in 3.9% (n=2) of adults and none of the paediatric
vaccine-eligible group (p=0.001). Empiric antiviral agents were
used 23 (45.1%) and nine (15.3%) of adults and paediatric
patients respectively. Most antivirals were started within 72
hours of symptom onset.

Finally, only 42.3% of patients had documented infection
control (IC) orders. There was no significant difference
between the number of orders placed in community facilities
vs. tertiary facilities (30.8% vs. 45.9%, p=0.17), however, there
was a difference between the number of orders meeting
guidelines between the types of facilities, i.e., the appropriate
precautions were applied to the syndrome or pathogen
being queried during admission (e.g., contact and droplet
precautions for the investigation of viral respiratory tract
infections). The community hospital orders met guidelines
in 12.5% of orders compared to 92.3% of orders in teaching
hospitals (p=0.001). Among children, 34 (58%) had IC orders,
31 (92%) met infection control guidelines. Among adults, 11
(22%) had orders, and four (36%) met guidelines.

DISCUSSION AND CONCLUSION
Viral respiratory infections are a common cause of death
in North America. Itis estimated that influenza alone is
responsible for approximately 12,200 hospitalizations and
3,500 deaths in Canada annually [6]. Our multi-centre
study shows significant differences in epidemiological,
microbiological and clinical management of adults and
pediatric patients in whom a diagnosis of vRTI is queried.

Respiratory viruses elicit similar symptom profiles
from the individuals. To date, there have been several
prospective cohort studies to determine the performance
of case definitions in the hospital setting [5]. However, these
surveillance definitions are not intended to be applied for
clinical case management. Our study shows that ARl may
be a useful definition when considering a respiratory viral
infection in the intensive care unit, and maybe a useful
tool for improved case finding. This study also showed that
the majority of care providers did not document evidence
of vaccination in patients with detectable vRTls and only
provided antivirals in a limited number of cases; a finding that
has been corroborated by other studies [7,8]. Finally, there was
limited documentation of infection control protocols on [CUs.
Just over half of paediatric charts had documented evidence
compared to less than one-quarter of adults and fewer than
36% of adults had orders matching regional guidelines.

This study is limited by its retrospective nature and small
sample size. Viral testing was not systematic and may have
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varied by site and between children and adults. In addition,
we were unable to determine what level of preventative
measures were performed retrospectively if undocumented.
Vaccination and infection control protocols are implemented
at the provincial and institutional level and variations may
occur. The strength of our study is that the infection prevention
and control policy is standardized across our health region.
However, vaccination documentation and documentation of
infection control protocols could be included as part of ICU
checklists across all health regions and individual hospitals,
which would lead to improved case management and
harmonization IPAC control measures.

VRTIs are common with detection increasing within the
ICU setting. Our study showed differences in vRTls between
adult and paediatric patients and detected hospital-acquired
transmission was noted to be uncommon. Infection control
orders were sub-optimally documented in ICUs. Healthcare
providers are the link to promoting vaccine uptake,
appropriate prescribing of antimicrobials and mitigation of viral
propagation. This study highlights the need for further research
into respiratory viral illness in ICUs, and barriers with regard to
the implementation of infection control measures especially in
light of rapidly changing viral burdens. Moreover, the present
observations could be compared with other Canadian or other
worldwide hospitals.
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