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Abstract
Background: Influenza attack rates in closed population settings, such as 
residential aged care facilities (RACFs), can be more than 50% during annual 
epidemics. Uncertainty about the effectiveness of neuraminidase inhibitors 
(NAIs) as prophylaxis for influenza outbreaks has led to variations in their use 
in RACFs in New South Wales (NSW), Australia.

Objectives: To examine the use of prophylactic NAIs by NSW RACFs for 
residents during influenza outbreaks in the 2015 influenza season. 

Methods: A prospective cohort study of influenza outbreaks reported to NSW 
Public Health Units from 1 June 2015 – 31 October 2015. 

Results: Eighty-eight RACFs reported influenza outbreaks; 86 were included 
in the study. Fifty-two RACFs used prophylactic NAIs; 34 did not. The median 
time to start NAI prophylaxis from the onset date of the first case was 8.5 days 
(range 2–23). The average proportion of residents within a facility that 
received prophylaxis was 51% (range 0.7–95). 

Conclusion: Variations in the use of prophylactic NAIs exist across 
RACFs. Earlier initiation of NAI prophylaxis, improved resident coverage 
where appropriate and other practice changes are recommended for the 
management of influenza outbreaks in RACFs.
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Key points
• Routine recommendations that New

South Wales Public Health Units provide
to residential aged care facilities
(RACFs), about the use of prophylactic
neuraminidase inhibitors (NAIs) during
influenza outbreaks, vary across the state

• Delays in starting NAIs and a
low proportion of residents being
administered prophylaxis are common in
RACFs

• Interventions to support RACFs to
appropriately administer NAIs, identify
outbreaks promptly, use line listings and
increase uptake of staff vaccination rates
may support future management of RACF
influenza outbreaks
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Introduction
Influenza is an acute, infectious respiratory viral infection 
that can be transmitted through respiratory droplets by 
sneezing, coughing or touching contaminated surfaces.1 
Attack rates during annual epidemics can range from 
5–20% in the general community to more than 50% in 
closed population settings such as residential aged care 
facilities (RACFs). In New South Wales (NSW), Australia, 
influenza infections increase and typically peak during the 
winter months (June–August).2

People aged 65 years and older are at increased 
risk of severe disease from seasonal influenza and are 
recommended to have an annual influenza vaccination.3 
However, influenza vaccine efficacy is estimated to be at 
least 20% lower in this age group.4 As a result, this 
vulnerable population, especially people living in RACFs, 
are at increased risk of morbidity and mortality from 
influenza outbreaks, even when influenza vaccination 
rates are high.

In NSW, laboratory-confirmed influenza infection is a 
notifiable condition under the Public Health Act 2010.5 
RACFs are not required to report influenza outbreaks 
under NSW public health legislation, but are encouraged 
to report suspected and confirmed influenza outbreaks 
to their local public health unit (PHU) to ensure optimum 
outbreak management and control.2 

Neuraminidase inhibitors (NAIs) are widely 
recommended in the treatment and prophylaxis of 
hospitalised patients with influenza, and other patients 
with influenza who are at risk of severe illness.6,7 A recent 
Cochrane Collaboration review of randomised controlled 
trials of NAIs in healthy individuals with seasonal influenza 
recommended a review of the guidance on using NAIs. 
This recommendation was based on the findings of 
small benefit of treatment compared with risk of harm.8 
However, the same review concluded that prophylactic 
use of NAIs reduced the risk of developing symptomatic 
influenza. In a separate meta-analysis of randomised 
controlled trials and observational studies, prophylaxis 
with oseltamivir was associated with significantly 
reduced odds of laboratory-confirmed influenza (odds 
ratio [OR] 0.11; 95% confidence interval [CI] 0.06, 
0.20) compared with placebo or no therapy.9 Other 
observational studies have found a strong association 
between early use of influenza NAIs for treatment and 
prophylaxis and effective outbreak control in RACFs.10-12

Consideration of the use of NAIs (specifically 
oseltamivir) is part of national guidelines for managing 
influenza outbreaks in RACFs.2 This consideration is an 
adjunct to measures such as infection control, restrictions 
on movement, and resident and staff vaccination, and 
is similarly recommended in comparable public health 
guidance documents of other countries.13-15 A clinician, 
often a resident’s general practitioner, is required to 
prescribe NAIs for residents. In some circumstances, 
PHU nursing staff may also prescribe NAIs under medical 
supervision.2

There have been no studies examining the use of 
NAIs across all reported influenza outbreaks in NSW 
RACFs. In addition, uncertainty about the effectiveness of 
prophylactic NAIs in RACF settings has led to variations 
in the routine recommendations that local PHUs make to 
RACFs about NAI use.16

This study examines the use of prophylactic NAIs 
(specifically oseltamivir) by NSW RACFs for residents 
during influenza outbreaks in the 2015 influenza season 
(1 June 2015 – 31 October 2015). 

Methods
We used a prospective cohort study design using 
data collected in the NSW Notifiable Conditions 
Information Management System (NCIMS). The NCIMS 
is a confidential database application used to manage 
the surveillance and routine reporting of diseases and 
conditions notifiable under the NSW Public Health Act 
2010. As such, ethical approval for the study was not 
required.

Before the study period, an influenza outbreak 
investigation line listing template, which includes 
information about the case, room location, symptoms, 
vaccination, testing information and antiviral use, was 
updated to standardise collection of information about 
use of NAIs during outbreaks. When an outbreak is 
reported to a PHU by an RACF, the PHU asks RACF staff 
to complete the line listing and email or fax the template 
to the relevant PHU. The PHU then enters the data into the 
NCIMS. All influenza outbreaks in NSW RACFs reported in 
the NCIMS between 1 June 2015 – 31 October 2015 were 
included in the study. Outbreaks were reviewed to assess 
completeness of data and identify any discrepancies 
in data entries. Influenza strain type was determined 
through routine laboratory reporting. 

Only resident data were included in the analysis. Staff 
outcomes were excluded because information was often 
missing. The following definitions apply:
• Resident case: a person with an influenza-like illness

(ILI) with or without laboratory-confirmation of influenza
• Influenza outbreak: three or more epidemiologically

linked cases of ILI in residents or staff of the facility
within a 72-hour period, plus at least one case having
a positive laboratory test for influenza (laboratory-
confirmed case)2 

• Total number of residents at risk: number of residents
registered in the RACF at the time of the outbreak
regardless of area or room location.
All residents who were hospitalised or died during

the outbreak, regardless of reported ILI symptoms, were 
included in the descriptive analysis. This was because 
of challenges in obtaining the cause of hospitalisation 
or death from RACFs. Further, elderly people may not 
present with fever or other typical influenza symptoms, 
so it is possible that residents experienced complications 
from influenza despite not displaying these symptoms. 
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RACF outbreaks were included, affecting 9067 residents. 
Among residents, 1325 (14.6%) were reported to 
have ILI symptoms, 145 (1.6%) were hospitalised and 
54 (0.6%) died (Table 1). The most commonly reported ILI 
symptoms were cough, fever and lethargy. The average 
age of residents with laboratory-confirmed influenza 
was 85 years; 69% were female. There were 533 (5.9%) 
laboratory-confirmed influenza results reported among 
residents. Influenza A was the most common influenza 
type associated with RACF outbreaks during the study 
period (Table 2). Two RACFs reported their first case to 
be a staff member. 

The final RACF cohort was divided into two groups: 
RACFs that started NAI prophylaxis, and RACFs that did 
not start NAI prophylaxis. 

Data were analysed using SAS Enterprise Guide 
(Cary, NC: SAS Institute Inc; version 6.1). 

Results
Eighty-eight RACF outbreaks were reported in the NCIMS 
between 1 June 2015 – 31 October 2015. Two RACFs 
had no information about whether or not NAIs were used 
by the facility, so were excluded (Figure 1). Eighty-six 

Figure 1.  Reported use of neuraminidase inhibitors (NAIs) for influenza outbreaks in NSW residential aged care 
facilities (RACFs), 1 June 2015 – 31 October 2015 

Influenza outbreaks in 
residential aged care 

facilities reported in the 
NSW Notifiable Conditions

 Information Management System 
1 June 2015 – 31 October 2015  

(n = 88)

RACF NAI status unknown 
(n = 2)

Excluded

Included

RACF NAI status reported 
(n = 86) RACFs that administered 

prophylaxis (n = 52)a

RACFs that did not administer 
prophylaxis (n = 34)

RACFs that administered 
treatment (n = 46)

RACFs that did not administer 
treatment (n = 6)

RACFs that administered 
treatment (n = 12)

RACFs that did not administer 
treatment (n = 22)

a  Proportion of prophylaxis administered varied between RACFs
a Proportion of prophylaxis administered varied between RACFs

Table 1. Influenza outbreak characteristics in NSW residential aged care facilities, by neuraminidase prophylaxis, 
1 June 2015 – 31 October 2015 

No prophylaxis 
(n = 34)

Prophylaxis 
(n = 52)

Total 
(n = 86)

Outbreak characteristics Total Mean IQR Total Mean IQR
Total affected residents 3098

(34.2%)
91.1 60–112 5969 

(65.8%)
114.8 66–129 9067

ILI symptoms 452
(34.1%)

13.3 6–17 873 
(65.9%)

16.8 9–24 1325

Hospitalisations 41
(28.3%)

1.2 0–2 104 
(71.7%)

2.0 1–3 145

Deaths 15
(27.8%)

0.4 0–1 39 
(72.2%)

0.8 0–1 54

Cases at notification 293
(36.0%)

8.6 4–11 521
(64.0%)

10.0 6–13 814

Cases post notification 159
(31.1%)

4.7 0–7 352
(68.9%)

6.8 0.5–10 511

ILI = influenza-like illness; IQR = interquartile range 
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RACFs and PHUs. Key areas for quality improvement 
are described, to support improved use of NAIs, where 
appropriate, in the management of influenza outbreaks in 
RACFs. 

When prescribed, NAI treatment should start within 
48 hours of onset of symptoms in adults with laboratory-
confirmed influenza or ILI2, as the efficacy of NAIs is 
highly dependent on the timing of initiation.18 In severely 
ill individuals, the benefits of treatment are reduced 
when treatment is started after 48 hours of the onset 
of symptoms.18 Similarly, efficacy of NAI prophylaxis is 
reduced when initiated more than 48 hours after contact 
with an infectious individual.18,19 To optimise the chances 
of reducing transmission and bringing the outbreak 
under control, it is recommended that prophylactic 
NAIs be given to all asymptomatic residents and ideally 
commenced within 24 hours of outbreak recognition.2

Delays in outbreak recognition may have contributed 
to delays in initiation of NAIs. Early outbreak recognition 
is a key step in outbreak control as it provides an 
opportunity to implement infection control measures, 
including starting NAIs20,21, and has been associated with 
shorter duration of outbreaks.12 

Despite our analysis showing that prophylactic NAIs 
are started on average within 1 day of notifying the PHU 
(and therefore within the recommended 24 hours after 
outbreak recognition2), the delay in recognition meant 
some susceptible residents who may have benefited 
from prophylactic NAIs were likely to have already been 
exposed to influenza, therefore reducing the effectiveness 
of prophylaxis.2 

The reasons for delays in notifying outbreaks to PHUs 
are not well described in this study. One contributing 
factor may be that identification of influenza in the elderly 
is often challenging, particularly in light of existing 
comorbidities.22 Less than 40% of all cases in this 
study had reported fever, illustrating the challenges of 
diagnosing influenza using typical ILI symptoms. Further 
studies to understand the reasons for notification delays 
may help provide measures to support RACFs, and 
improve prompt recognition and notification of influenza 
outbreaks. 

In addition, RACFs may have had multiple general 
practitioners whose recommendations differed, 
influencing the time to start NAIs. Prescriber behaviour 
was not explored in this study. It may be that the decision 

Oseltamivir was the NAI used during influenza 
outbreaks for both prophylaxis and treatment. 
Prophylactic oseltamivir was used by 52 RACFs (60.5%) 
and 58 RACFs (67%) used oseltamivir for treatment 
(Figure 1). The average proportion of residents within a 
facility that received prophylaxis was 51% (range 0.7–
95). Eight RACFs administered NAI prophylaxis only to 
residents of the initially affected section in the facility.

Eight residents reported discontinuing NAIs but 
reasons for discontinuation were not reported. Of 
47 residents who developed an adverse reaction, the 
type of adverse reaction was recorded for only one 
(gastrointestinal side effects). 

The median time to start NAI prophylaxis after 
the onset date of the first case was 8.5 days (range 
2–23). Most RACFs administered NAIs as soon as the 
medication arrived at their facility; on average, this was 
1 day (range 0–3) after NAIs had been recommended by 
the PHU. 

The median time for an RACF to first contact the PHU 
after the onset date of the first case was 6 days in the 
prophylaxis group (range 0–21) and 7 days in the no 
prophylaxis group (range 0–22). Ten RACFs contacted 
the PHU after the onset date of the last case. 

The mean vaccination rate for residents in the 
prophylaxis group was 80.6% (range 16.3–100), and 
74.7% (range 11.4–98.7) in the no prophylaxis group. 
Resident vaccination data was not available for six 
RACFs. The least reported control measure was 
vaccination of unvaccinated staff (70% for the prophylaxis 
group and 44% for the no prophylaxis group). Vaccination 
data were missing for 17% of all RACF outbreaks. 

Discussion
This observational study examines the use of prophylactic 
oseltamivir for all reported influenza outbreaks across 
NSW RACFs during a specified period. Our study 
demonstrates the challenges of conducting real-world 
studies in RACFs. These studies do not allow for control 
of all confounders, and include data collection quality 
challenges that reflect current practice. These challenges 
of the RACF setting are noted in other observational 
studies and randomised controlled trials.12,17 

Our study has provided valuable information about the 
use of prophylactic NAIs and current practice, within both 

Table 2. Type of influenza reported in NSW residential aged care facilities (RACFs), by neuraminidase prophylaxis 
use, 1 June 2015 – 31 October 2015

Influenza type
No prophylaxis  

(n = 34)
Prophylaxis  

(n = 52)
Total  

(n = 86)

RACFs with influenza A only 16 (47.1%) 28 (53.8%) 44
RACFs with influenza B only 11 (32.3%) 13 (25.0%) 24
RACFs with influenza A and B 7 (20.6%) 11 (21.1%) 18

RACFs = residential aged care facilities
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Availability of staff data, including ratio of staff to 
residents, number of staff with influenza or ILI, and 
number of staff who commenced oseltamivir for treatment 
or prophylaxis, may have provided additional information 
about outbreaks and staff impact on implementing NAIs. 
Access to facility maps may have helped us determine 
the extent of influenza transmission between areas and 
the impact of different sizes and types of facilities.

Conclusion
Influenza outbreaks in RACFs are common and place 
a burden on residents, staff and the health system. 
The use of NAI prophylaxis differs across NSW RACFs 
and strategies that support improvements in their use 
are recommended. This includes earlier initiation of 
NAIs, improved resident coverage where appropriate, 
improved reporting of outbreaks by RACFs and the use 
of appropriate line listings. In addition, early outbreak 
recognition, increased staff vaccination and continued 
collaboration with PHUs may support the management 
and control of influenza outbreaks in RACFs.
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