
ABSTRACT

Streptococcus pyogenes (group A Streptococcus) is a common bacterium that causes infections ranging from minor illnesses, like strep throat, to life-threatening invasive 
disease. The elderly are particularly at risk of invasive infection, with this risk compounded by living in communal settings, including long-term care facilities or personal-
care homes. Following the identification of five invasive group A streptococcal infections in residents of a Regina retirement residence and personal care home over a 
period of five months, an outbreak was declared on May 8, 2018. Over the 10 weeks the outbreak lasted, 10 cases were diagnosed, attributable to nine individuals: 
six residents and three staff. Five of the 10 cases (50%) were invasive, all of which required hospitalization. The predominant emm type was 92 – a type not common in 
Canada. Interventions, including onsite inspections, weekly surveillance, hand hygiene and environmental cleaning improvements, as well as mass screening for carriage of 
group A Streptococcus were carried out in collaboration with the personal-care home. Mitigating outbreak risks in private retirement residences and personal care homes 
requires that facilities establish robust infection control programs, including hand hygiene and effective environmental cleaning, and work collaboratively with Public Health 

officials to address outbreaks.
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Group A streptococcal (GAS) infections are caused by a 
common bacterium, Streptococcus pyogenes. Infections are 
often mild, manifesting as illnesses like strep throat, and typically 
respond well to treatment. Invasive disease (iGAS) can occur, 
however, causing life-threatening conditions such as necrotizing 
fasciitis or streptococcal toxic shock syndrome. The elderly 
are particularly vulnerable to iGAS infection [1], and have the 
highest case-fatality rates [2]. A number of medical conditions 
have also been found to be associated with increased risk 
of iGAS, including dermatologic conditions (such as bullous 
pemphigoid), diabetes, heart disease, and cancer – conditions 
more common among this demographic. Further, the risk of 
acquiring GAS is compounded by living in crowded settings, 
such as long-term care facilities (LTCFs) or personal care homes 
(PCHs) [3], and there is a substantial amount of evidence related 
to the risks specific to residents of these facilities [4-6].

Although the related burden of disease and number of 
deaths is lower in developed countries such as Canada, iGAS 
is a nationally notifiable disease [7]. In Saskatchewan, an 
average of 87 iGAS cases was reported annually between 2004 

and 2017. Cases occurred at the same rate among males and 
females, and 21% of cases were 65 years of age and over. 
The most prominent emm types1 were emm81, emm1, and 
emm41.11. The majority of cases presented as bacteremia, with 
a very small proportion being necrotizing fasciitis (Saskatchewan 
Ministry of Health, personal communication).

Located in south-central Saskatchewan, Regina is the 
capital city, with a population of 214,631 individuals, 13.8% of 
whom are 65 years of age or older [8]. We report here on an 
outbreak of GAS, which occurred in a dual private retirement 
residence and PCH in Regina in the late winter till the spring 
of 2018. The classifications of LTCFs and PCHs differ from one 
another in that in Saskatchewan, LTCFs are part of the publicly 
funded healthcare system, and tend to serve residents with 
more substantial care needs, while PCHs are privately operated 
facilities, licensed by the Ministry of Health. 

This outbreak occurred in a facility that serves as both a 
private retirement residence and PCH, housing 199 residents, 
with 50 staff. The multi-story building includes both independent 
living suites and a PCH. Services provided by the PCH include 

1 emm sequence typing is a system used to characterize the degree of genetic diversity among circulating strains of S. pyogenes; emm types are numerical, and, where 
applicable, the subtype is indicated by a number following the decimal point.
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assistance with all activities of daily living, and basic nursing care 
is provided by Licensed Practical Nurses. Residents, including 
those that live in the PCH, are able to move about the building 
via two elevators – one in the south wing and one in the north 
wing. In February 2018, a new male resident moved into the 
PCH upon discharge from hospital, where he had been treated 
for iGAS disease (bacteremia) since December 2017. He would 
ultimately prove to be the index case of the outbreak. 

For the purposes of describing this outbreak, the following 
case definitions were used. Cases were defined as those with 
laboratory-confirmed GAS from any site, with or without 
symptoms. iGAS was defined as isolation of GAS (S. pyogenes) 
from a normally sterile site, such as blood [9]. Persistently 
positive cases were those who remained positive for GAS 
despite appropriate antibiotic therapy. A case was considered to 
be a repeat infection when an individual was treated for GAS, 
confirmed to be negative for GAS from all sites post-treatment, 
and subsequently developed another symptomatic infection 
with GAS isolation.

On February 2, 2018, the index case of the outbreak was 
discharged from hospital, where he had been treated for iGAS 
(blood). He moved into the North wing of the PCH located on 
the 2nd floor. On March 9, a second case of iGAS (blood) was 
identified in a resident on a different floor. A third case (blood) 
followed two days later, on March 11, in a resident living in the 
same PCH as the index case. At this time, a four-week period of 
surveillance for GAS was initiated. No new cases were identified 
among residents and staff during the four-week period, and 
surveillance was ended on April 10. Between May 3 and 8, 
however, two new iGAS (blood) cases were identified among 
residents of the building, including one living in the PCH. At the 
same time, the index case was re-hospitalized for a cutaneous 
GAS infection. In light of these new cases, an outbreak was 
declared on May 8. 

All invasive GAS isolates are submitted to the National 
Microbiology Laboratory for typing and results are available 
within approximately one month. emm typing from the index 
case identified in December 2017, and the two cases identified 
in March 2018, revealed the same type (emm92), suggesting 
they could potentially represent the same strain. Unfortunately, 
however, this cannot be confirmed because strain typing 
information was unavailable. Screening of staff and residents was 
carried out to identify any new cases. In total, all 50 staff, and 
25 residents living in the north wing PCH, were swabbed (nose, 
throat, and any open wounds). Three staff members were found 
to have asymptomatic carriage of GAS in their throats, and 
one resident had a GAS-positive wound. The three staff were 
started on Cephalexin 500mg QID for 10 days by their family 
physicians, per the Guidelines for the Prevention and Control of 
Invasive Group A Streptococcal Disease [9], and excluded from 
work until 48 hours after starting the antibiotics. The resident 
with the positive wound swab was also treated with antibiotics, 
and was maintained on contact and droplet precautions for 48 
hours after treatment initiation. Each case found during mass 
screening and/or surveillance was rescreened at 14 and 28 days 
after treatment began. 

The initial on-site environmental inspection was carried 
out by the communicable disease control team made up of 
Public Health nurses and a Public Health inspector. It included 
a tour of the facility, assessment of hand hygiene practices, 
personal protective equipment (PPE) use, and environmental 
cleaning processes. The inspection revealed a lack of access 
to hand-washing sinks and alcohol-based hand rub (ABHR), 
insufficient use of PPE and related isolation procedures, and that 
environmental cleaning products were not being applied per 
manufacturers’ recommendations. Links to resources from Public 
Health Ontario, Public Health Agency of Canada (PHAC), and the 
Patient Safety Institute were provided to assist the management of 
the PCH to establish infection control procedures, including PPE 
use and appropriate isolation measures for their facility. 

The primary focus of the response was to improve access to 
ABHR, reinforce the need for hand hygiene among staff, and 
address deficiencies in environmental cleaning practices. In total, 
eight on-site visits were made over the course of the outbreak 
to support and encourage the adoption of the advised practices, 
and to assess progress in this area. Public Health staff provided a 
‘train the trainer’ session to facilitate a review with all staff of how 
and when they should be cleaning their hands, utilizing resources 
from the local health region and the Hand Hygiene Practices in 
Healthcare Settings document from PHAC [10]. Addressing the 
lack of access to hand-washing sinks and ABHR was a priority 
to help curb the spread. Installation of wall-mounted ABHR 
dispensers and provision of staff with small bottles of ABHR to 
carry with them was recommended. The PCH management 
voiced concerns, however, that mounting ABHR dispensers 
would diminish the ‘home-like’ feeling that they had strived to 
create, and the unexpected cost delayed the installation of these 
until the end of the outbreak. Staff were provided with personal-
sized bottles of ABHR and facility management initiated a 
process for auditing whether staff were carrying and using these. 
When the public health team interviewed staff about their hand 
hygiene practices, staff reported that they were ‘scared’ because 
of the outbreak and cleaning their hands more often; however, 
none of the staff interviewed were carrying the personal size 
bottles of ABHR at the time. 

Steps to address deficiencies in environmental cleaning involved 
working with the facility cleaning staff and management to ensure 
the cleaning products were being applied at the right concentration 
for disinfecting, and that the recommended wet contact time 
was observed. Increased attention was paid to disinfection of 
high-touch surfaces in the common areas and in the GAS-positive 
resident rooms. Public Health worked with management of the 
PCH to create checklists of the high-touch surfaces, which were to 
be cleaned on day and night shifts. The use of chemical test strips 
and a recording log was advised to test and track that the cleaning 
products were being dispensed at the correct concentration, 
but this was not done consistently. Testing by Public Health staff 
during site visits, however, found that the correct concentration of 
chemical was present on the housekeeping carts in use on the unit. 
Environmental sampling was not done. 

From December 2017, when the index case was in hospital, 
through June 2018, 10 cases of GAS were diagnosed with links 
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to the facility (attack rate = 3.0% among residents). In addition 
to the index case, there were two cases in March, six in May, 
and one in June (Figure 1). The 10 cases were attributable 
to nine individuals – six residents and three staff. Of the six 
residents and three staff involved in the outbreak, five (55.6%) 
were female and four (44.4%) were male. The mean age was 
91.5 years among residents, and all were over 80 years of age. 

The index case was found to be persistently positive with GAS 
despite appropriate antibiotic treatments, and another resident 
was positive for GAS on two separate occasions (repeat infection). 

Five of the 10 cases (50.0%), all among residents, were 
invasive, requiring hospitalization. Three of the five non-invasive 
cases (60.0%) were among asymptomatic staff, identified upon 
screening. Eight of the 10 cases (80.0%) were type emm92; the 
remaining two cases (20.0%) – both among asymptomatic staff – 
were emm1.0 and emm1.41. (Table 1)

Site visits and interviews revealed that the six resident 
cases (all emm92) lived in the north wing of the building. 
Cases occurred on all floors of the building, with a significant 
clustering of four residents in the PCH. The four rooms in the 

PCH were located in close proximity to one another, and to the 
north elevator (Figure 2). Indirect contact between the index 
case and others occurred on various occasions while riding in 
the north elevator at the same time. The one staff case with 
emm92 had an office in the north wing. This staff member 
reported indirect contact with the index case and direct contact 
with two of the iGAS cases. Direct contact occurred after onset 
of symptoms in the two cases when she was called to assist 
when each became ill, requiring transfer to hospital, where each 
was diagnosed with iGAS bacteremia. 

All but two cases were negative on repeat screens at 14 and 
28 days after treatment initiation. The index case was persistently 
positive on four different occasions, and one other resident had 
positive wounds on two occasions (repeat infection).

This was the first GAS outbreak to occur in a private PCH 
in the Regina area. Because PCHs are privately owned and 
operated, there are varying degrees of formal infection control 
programs, and a collaborative approach to identification of and 
response to the outbreak was required. We found the primary 
challenges to outbreak control were lack of compliance with 

TABLE 1: Characteristics of 10 cases of GAS among nine individuals at the Regina PCH (includes one repeat infection). 
(R=resident, S=staff)

Case number ID New or repeat Invasive (bacteremia) Hospitalized emm type

1 1 R New Y Y 92

2 2 R New Y Y 92

3 3 R New Y Y 92

4 4 R New Y Y 92

5 5 R New Y Y 92

6 6 R New N N 92

7 7 S New N N 1.0

8 8 S New N N 92

9 9 S New N N 1.41

10 5 R Repeat N N 92

FIGURE 2: Diagram illustrating the proximity of cases’ rooms (yellow) in the North Wing.
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FIGURE 1: Timeline of GAS outbreak at a Regina Personal Care Home, December 2017 to June 2018. (R=resident, S=staff)
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proper hand hygiene, and lack of proper implementation of 
PPE, isolation procedures, and environmental cleaning. The 
lack of adherence to routine practices, like hand hygiene and/or 
environmental cleaning, likely contributed to GAS transmission. 
The spatial clustering of seven individuals (comprising eight 
cases of infection) with emm92 either living or working in the 
north wing of the building also supports the possibility of person-
to-person transmission, given the common environment and 
opportunities for contact. Such spatial clustering of cases within 
a facility has been previously reported [11]. Unfortunately, since 
strain typing information was not available, we cannot definitively 
say that these cases shared the same strain. Propagation of 
infection by staff within such facilities, along with poor infection 
control measures, has also been documented as potentially 
contributing to outbreaks [5]. In this scenario, the outbreak was 
eventually brought under control when access to hand hygiene 
materials, appropriate environmental cleaning processes, and use 
of proper PPE were fully established, further supporting the hand 
hygiene/environmental contamination hypothesis.

An additional element that likely contributed to this outbreak 
is the fact that the index case had an underlying dermatological 
condition that predisposed him to remain colonised with GAS 
in spite of treatment. Because patients such as this are unlikely 
to be able to be decolonised, strict infection control process 
are needed. Such strict controls were not in place in the PCH 
at the time the index case became a resident, which likely led 
to environmental contamination and person-to-person spread, 
most likely by staff at the facility. 

Another interesting element of this outbreak was the 
prevalence of the emm92 type. emm92 is uncommon both 
nationally and in the province. In Canada, emm1 has generally 
been the most prevalent emm type [12]. Types emm81 (17%), 
emm1 (11%), and emm41.11 (8%) are the most common in 
Saskatchewan (Saskatchewan Ministry of Health, personal 
communication). In the five-year period from 2013-2018, 
emm92 was identified in the Regina area only four times 
previous to this outbreak – twice in 2016 and twice in 2017. No 
epi-link was identified for the index case, and the source of his 
initial infection with emm92 remains unknown. 

Facilities where elderly residents live together, such as 
retirement residences or PCHs, with many vulnerable persons 
living in close proximity, provide an ideal environment for 
disease transmission. Mitigating this risk requires that facilities 
establish robust infection control programs, including hand 
hygiene and effective environmental cleaning. The implication 
of poor hand hygiene and limited infection control procedures 
as factors contributing to this outbreak highlight important areas 
of focus for such facilities. Unlike publicly funded LTCFs, PCHs 
are privately owned, and operate with no mandatory standards 
for infection control. Because of this, a collaborative approach 
between Public Health and PCHs is necessary to ensure the well-
being of residents of such private facilities when outbreaks occur.
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