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Yersiniosis outbreaks in Gold Coast residential aged care facilities linked to nutritionally-supplemented milkshakes, January–April 2023
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Abstract
In January 2023, an outbreak of Yersinia enterocolitica in residential aged care facilities (RACF) was identified by the Gold Coast Public Health Unit and confirmed using whole genome sequencing. During the outbreak period there were 11 confirmed and 14 probable cases of Y. enterocolitica notified in RACF and 30 suspected cases with compatible illness. Eleven cases (20%) were confirmed as Biotype 1A non-typable (BT1A NT) sequence type (ST) 278 within 4–15 single nucleotide polymorphisms (SNP) of each other. Combined epidemiological, trace-back and laboratory investigations identified nutritional milkshakes, stored at ideal growing conditions for Yersinia and given to vulnerable RACF residents, as the likely outbreak vehicle. This highlights that Y. enterocolitica Biotype 1A can be pathogenic in humans and transmission via atypical sources should be considered in outbreak investigations.
This report outlines the response and challenges associated with investigating outbreaks in aged care.
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Background and methods
Yersiniosis is generally a mild gastrointestinal illness caused by Yersinia enterocolitica, and rarely Y. pseudotuberculosis. Symptoms include fever, abdominal pain and diarrhoea which can be bloody.1 Infection can be transmitted by consuming or handling contaminated food, commonly undercooked or raw pork products; milk or milk products with suboptimal pasteurisation; or untreated water.2 Complications are usually rare but infection may lead to sepsis.1 
Outbreak detection
On 20 January 2023, the Gold Coast Public Health Unit (GCPHU) was notified of a gastrointestinal illness outbreak in a residential aged care facility (RACF) (Facility A), later confirmed to be Y. enterocolitica Biotype 1A non-typeable (BT1A NT). Soon after, a single gastroenteritis case in RACF Facility B and gastrointestinal outbreaks in two further RACFs (Facility C and D) were notified to the PHU, all with confirmed cases of yersiniosis. These notifications coincided with an increase in yersiniosis notifications across Queensland.3,4
Case finding
In Queensland, RACFs are encouraged to notify their local Public Health Unit of all gastrointestinal illness outbreaks and to undertake faecal testing of symptomatic residents to identify the pathogen. After testing of cases at Facility A identified Yersinia enterocolitica in stool samples of multiple residents, testing of all residents in the affected wing of Facility A identified additional asymptomatic cases.
Yersiniosis is a notifiable condition in Queensland. All notifications of yersiniosis in Gold Coast RACFs between 16 January 2023 (onset of the first case) and 17 April 2023 (date of final outbreak control team meeting) were included in the outbreak.
Ethics approval
This investigation was conducted as part of operational public health unit work and under the Queensland Public Health Act (2005) in response to an acute threat to public health. Ethics approval was therefore not required.

Description of outbreaks
Cases were defined as outlined in Box 1.
Box 1: Case definitions
Confirmed case
A Gold Coast RACF resident or staff member with culture positive Y. enterocolitica BT1A NT sequence type (ST) 278, with or without symptoms; with an onset or specimen collection date between 16 January 2023 and 17 April 2023
Probable case
A Gold Coast RACF resident or staff member with Y. enterocolitica detected by PCR, with or without symptoms; with an onset or specimen collection date between 16 January 2023 and 17 April 2023
Suspected case
A Gold Coast RACF resident or staff member with symptoms consistent with yersiniosis, at a facility which has had an outbreak declared (see RACF outbreak definition below); with an onset or specimen collection date between 16 January 2023 and 17 April 2023
RACF outbreak
An outbreak was declared when two or more cases of Y. enterocolitica (isolated by culture or detected by PCR) were detected in residents and/or staff members of the same Gold Coast RACF. An outbreak was declared over when there were no new cases of yersiniosis in the facility for two incubation periods (20 days).
There was a total of 55 cases. Six cases (11%) were in RACF staff; the remaining cases were residents. Resident cases ranged in age from 54 to 101 years with a median of 87 years. More females (n = 41; 75%) were affected than males (n = 14; 25%). Date of onset was known for 46 cases and ranged from 16 January to 17 February 2023, with a peak in late January (see Figure 1). Where a case was asymptomatic or date of onset was not available, the date of specimen collection was used. 
There were 11 confirmed cases (20%), 14 probable cases (25%), and 30 suspected cases (55%). Most cases (n = 46; 84%) were symptomatic, eight (15%) were asymptomatic (three of which were culture positive) and the symptoms of one case were unknown. 
No cases presented to the emergency department. One case, under palliation prior to Yersinia diagnosis, died. 
Five facilities had cases with diagnosed Y. enterocolitica (confirmed or probable). Three of these facilities had outbreaks declared, with the remaining two having single cases (see Figure 1). 
Figure 1: Epidemic curve of residential aged care facility (RACF) Yersinia Enterocolitica BT1A NT (ST278) outbreak cases, Gold Coast, 16 January to 9 March 2023 and timeline of important eventsa
[image: Bar chart showing residential aged care facility Y. enterocolitica cases notifications by onset or specimen collection date, with key dates marked. Notifications are stratified by facility and case definition. There is an increase in notifications from 16 January 2023. Notifications peaked on 31 January 2023 then tapered off, with no cases being notified after 17 February 2023.
On 20 January 2023 an outbreak at Facility A was notified.
On 24 January 2023 Y. enterocolitica was isolated from a human specimen.
On 25 January 2023, the first outbreak control team meeting was held.
On 13 February 2023, Y. enterocolitica isolated in residential aged care cases was determined to be genetically linked to each other.
On 22 February 2022, Y. enterocolitica was isolated from milkshake specimens.
On 9 March 2023, Y. enterocolitica isolated from milkshake specimens was determined to be genetically linked to human isolates of the same sequence type.]
a	O/B (A): outbreak in facility A; OCT: outbreak control team.
Environmental and laboratory investigations
Environmental health investigation
All facilities implicated in the outbreaks were inspected by the Gold Coast Public Health Unit (GCPHU). Information about food preparation processes and suppliers was recorded, water supplies were inspected, and procedures reviewed. Information was obtained about meal plans, use of food supplements, dietary requirements, special needs of cases (e.g., assistance with eating), interactions with animals and staff movements between affected facilities. There were no staff members that worked across all affected facilities. Foods commonly consumed by the cases were sampled, ensuring brands and batch numbers were recorded. Environmental swabs were obtained from one facility. All samples were submitted to Queensland Health Forensic and Scientific Services (QHFSS) Public Health Microbiology (PHM) laboratory for testing.
Further investigation into milkshake making practices occurred after Y. enterocolitica was isolated from prepared nutritional milkshakes in Facility C (see ‘microbiological analysis’ section, below). Ingredients included full cream or skim milk, milk powder, vanilla ice cream, liquid flavouring, thickeners (various levels of thickness) and a supplement powder. Milkshakes were prepared in bulk and stored in jugs at 2–8 °C for 24 hours until requested by residents and then discarded if not used. Samples of individual milkshake ingredients from the facility were submitted to QHFSS PHM for testing.
Comparison of milkshake ingredients across implicated facilities identified that fresh milk, milk powder and vanilla ice-cream were commonly used in nutritional shakes. The same brand of fresh milk was used across all five facilities, but due to the short shelf life of fresh milk, it is likely that facilities used different batches during the outbreak. Other ingredients were used at some facilities but not all. 
Microbiological analysis
Clinical, food and environmental samples were tested at the PHM laboratory at QHFSS. An homogenate of the foods using phosphate buffered saline (PBS) pH 6.5 (1/10 dilution) was incubated at 4 °C for a total of 21 days. At seven days and at 21 days, homogenates were sub-cultured into a modified Rappaport-Vassiliadis broth (25 °C/4 days) and at the same time onto selective Yersinia agar (30 °C/2 days). Broths were sub-cultured onto selective Yersinia agar after incubation.
Environmental swabs were incubated in 10 mL PBS pH 6.5 and incubated and sub-cultured using the same media and timelines as mentioned above.
Y. enterocolitica was isolated from 11 clinical samples and from three of 113 food samples (the three food samples coming from one RACF). Yersinia was not isolated from individual milkshake ingredients, including fresh milk, or from environmental swabs. 
Genomic analysis
All Queensland Y. enterocolitica 1A isolates underwent whole genome sequencing by QHFSS PHM to assess genetic relatedness and identify potential clusters. Of these specimens, 11 were human isolates from Gold Coast RACF residents and all were sequenced as ST278. Another 11 were from food isolates (coming from three food samples), with nine (82%) of those sequenced as ST278. The nine food isolates came from two milkshake samples (both from Facility C). Single nucleotide polymorphism (SNP) analysis of ST278 isolates from RACF cases in the context of publicly available ST278 sequences showed that the RACF isolates had a higher degree of similarity to each other than to the publicly available sequences. The ST278 isolates grown from the milkshake samples displayed the same level of genetic similarity to each other (4–15 SNPs) as to the RACF isolates. Therefore, at the 15 SNP level, the milkshakes and RACF cases were considered to have formed a genetic cluster.
Public health response
All RACFs were practising safe food handling techniques. 
A product recall of individual milkshake ingredients did not occur given no clear source of contamination was identified.
No new cases of yersiniosis were identified in any of the facilities after 17 February 2023. Community notifications of yersiniosis also reduced state-wide in late February.
Discussion
Yersinia enterocolitica BT1A is generally considered to be non-pathogenic in humans.5,6 These outbreaks highlight that BT1A can be pathogenic, particularly in vulnerable populations, although with generally mild symptoms. 
Outbreaks of yersiniosis have been associated with pork products; with ready-to-eat salad mix; with fresh spinach; and with unpasteurised milk, and less commonly, other milk products.7–11
The source of this outbreak was thought to be a contaminated batch of an ingredient used in the milkshakes at Facility C, with it being an ingredient commonly used at the other facilities and available to the community. The frequent use of various milk products within affected facilities made it difficult to identify this single contaminant. Gastroenteritis was likely caused by the made-up milkshakes stored at ideal Yersinia growing conditions for 24 hours and given to elderly, frail residents. Whatever the specific source of contamination, it is likely to also have been the cause of the increase in community cases of the same strain, but was unable to be identified or confirmed. The wave of Yersinia cases in Queensland reduced to baseline levels by the end of February 2023 with no specific intervention or food recall, so was likely to be a contaminated batch of one ingredient that had been depleted.
The role of an infected staff member or food handler was considered as a potential source of infection. However, no staff member worked across all affected facilities. 
A limitation of these investigations is the complexity and length of time required to culture Y. enterocolitica. The delay between specimen collection and culture result was up to 28 days, and an additional delay of one to two weeks was required for sequence typing. 
This investigation identifies that, despite adequate handling and storage of food products, bacteria can persist and cause symptomatic illness in a susceptible population.
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