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ABSTRACT

Objectives To investigate the epidemiology of
influenza-like illness (ILI) by general practice and patient
characteristics, and explore whether sociodemographic
variables or comorbidities affect antiviral or antibiotic
prescribing.

Design Open cohort study.

Setting A representative sample of 550 Australian
general practices contributing data to the Medicinelnsight
programme.

Participants 4 228 149 patients of all age groups who
had at least one consultation between 2015 and 2017.
Median age was 37 years (Interquartile range: 21-57),
54.4% women, 16.4% aged >65 years, 2.2% Aboriginal
or Torres Strait Islander, 17.6% had a chronic disease and
18.1% a mental health condition.

Primary and secondary outcome measures ILI
consultation rates (per 1000 consultations) were
calculated using all ILI diagnoses for all clinical encounters
with a general practitioner between 2015 and 2017.
Antiviral and antibiotic prescribing for ILI cases were
investigated and logistic regression models adjusted

for practice and patient characteristics used to analyse
associations.

Results ILI consultation rates in 2017 were higher than
in previous years. Antiviral prescribing increased from
20.6% in 2015, to 23.7 in 2016 and 29.7% in 2017,
while antibiotic prescribing decreased from 30.3% to
28.0% and 26.7%, respectively (p<0.05 in both cases).
Practices located in high socioeconomic areas had higher
ILI consultation rates (4.3 vs 2.5 per 1000 consultations,
p<0.05), antibiotic (30.7% vs 23.4%, p<0.05) and
antiviral (34.2% vs 13.5%, p<0.05) prescribing than
those in lower socioeconomic areas. The coexistence of
chronic or mental health conditions was associated with
lower ILI consultation rates, higher antibiotic use, but not
with antiviral prescribing. However, those with chronic
respiratory conditions had a higher frequency of antibiotic
and antiviral prescribing in 2017 than individuals with
other comorbidities.

Conclusions Although the apparent decline in antibiotic
prescribing for ILI is welcome, the increase in antiviral use
may not be targeting those at high risk of complications
from infection.

1,3

Strengths and limitations of this study

» A large sample: more than 4.2 million patients and
32million consultations in Australian general prac-
tice over 3years.

» Patients of all age groups, ethnicity or sex, and prac-
tices from all Australian states, socioeconomic areas
and geographic regions.

» The study explores antimicrobial prescribing over
time and their association with comorbidities.

» Although the data reflects real clinical practice with
diagnoses and treatment decisions recorded by
general practitioners (GPs), the quality and com-
pleteness of recording may vary (between GPs and
on day-to-day basis depending on GPs workload),
since the information could have been recorded as
free text instead of a standardised medical code.

INTRODUCTION

Influenza is a viral infectious disease of the
respiratory tract caused by influenza viruses.
Although symptoms may be mild to moderate
and last a few days, influenza can cause
severe illness especially among high-risk
groups, such as children (aged <5 years), the
elderly, pregnant women and individuals with
chronic or immunosuppressive conditions.
The WHO estimates influenza is respon-
sible for up to 6560000 annual deaths world-
wide.! In Australia, influenza and pneumonia
together represent the 11th leading cause of
death.” Therefore, appropriate management
of influenza in primary healthcare settings
for high risk groups is essential when treating
more severe cases.

For most individuals, influenza is usually
self-limiting and only symptomatic manage-
ment is necessary.' However, antivirals have
been recommended for the treatment of
influenza among ambulatory patients as it
shortens the length of the disease’ and seems

BM)

Bernardo CDO, et al. BMJ Open 2019;9:€026396. doi:10.1136/bmjopen-2018-026396 1


http://bmjopen.bmj.com/
http://orcid.org/0000-0001-6998-6419
http://orcid.org/0000-0002-7153-2878
http://orcid.org/0000-0002-9018-0361
http://dx.doi.org/10.1136/bmjopen-2018-026396
http://dx.doi.org/10.1136/bmjopen-2018-026396
http://dx.doi.org/10.1136/bmjopen-2018-026396
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2018-026396&domain=pdf&date_stamp=2019-04-30

to lessen symptoms and complications.® Moreover, these
medications reduce the likelihood of death by 25%
among hospitalised individuals’ and although the use
of prophylactic antivirals for contacts may decrease the
risk of developing symptomatic influenza, their poten-
tial side effects hinder its recommendation as a preven-
tive strategy.” However, prescribing antibiotics for most
acute uncomplicated respiratory infections, including
influenza, are not recommended by guidelines, due
to marginal effectiveness, risk of antibiotic resistance,
common side effects and financial cost.®? In fact, antibi-
otic overprescribing can expose patients to severe adverse
events and has been associated with up to 23000 deaths
annually in the USA."

Despite these recommendations, the prescription of
antibiotics for uncomplicated acute respiratory infections
remain high worldwide.""™ In the USA, astudy carried out
during the 2013-2014 and 2014-2015 influenza seasons
reported antibiotics were prescribed in 29% of influenza
cases, while 20% received antivirals.'? Data collected in
2013-2015 from a large electronic medical record data-
base in England showed that antibiotic prescribing was
18% among patients with influenza like illness (ILI)
and no comorbidities and 28% among those with some
comorbidity (same-day prescription).'* In Australia, the
Bettering the Evaluation and Care of Health programme
found that, between 2010 and 2015, 11% of individuals
with influenza were managed with antibiotics, and the
rate was as high as 85% among patients with other acute
respiratory infections.'”” Nonetheless, there is little data
about antiviral prescribing for influenza in Australian
general practice, and there no contemporary descrip-
tions of antibiotic use.

Therefore, this study aimed to investigate the epide-
miology of ILI in Australian general practice between
2015 and 2017, describe ILI consultation rates (per 1000
consultations) by general practice and patient character-
istics, and explore whether sociodemographic variables
or the presence of comorbidities affect the prescription
of antivirals or antibiotics.

METHODS

Data source

The study included data from MedicineInsight, a national
general practice programme developed and managed by
the National Prescribing Service (NPS) MedicineWise
with funding support from the Australian Government
Department of Health (the Medicinelnsight programme
is described at http://www.nps.org.au/medicine-insight).
This programme extracts deidentified medical records
from 656 general practices and more than 4.5million
patients, allowing the development of a large longitu-
dinal database with patients of all ages, states and Austra-
lian regions, including practices varying by size, billing
methods and type of services offered. Patients within
each practice receive a unique identifying number before
having their electronic medical records de-identified and

securely transferred to NPS MedicineWise. Routinely
collected data includes sociodemographic data (gender,
ethnicity, year of birth, residential postcode), clinical data
(diagnoses, reasons for consultation, immunisations),
health measurements (temperature, blood pressure,
weight, height, waist circumference, laboratory results)
and prescribed medications. Details of the data collection
process used by Medicinelnsight have been published
elsewhere.'® "’

Sample selection

This is an open cohort study including all patients who
had at least one consultation between January 2015 and
November 2017 within a MedicineInsight practice. Only
practices established for at least 2years before the anal-
ysis period and those that had no interruptions of 6 weeks
or more in data extraction were included. Patients were
excluded when the reason for encounter was suggestive
of an administrative contact (eg, ‘phone call’, ‘email’,
‘letter’, ‘filling forms’, ‘reminder’). Duplicated registers
for the same patient on the same date were also excluded
(ie, only one encounter per patient per day was preserved
for analysis, with all information about reason for
encounter, diagnosis and medication from both encoun-
ters used). Therefore, after applying these criteria, the
total number of registered Medicinelnsight encounters
for the period 2015-2017 were reduced from 69 361 222
to 32 254 306, representing 4 228 149 patients attending
550 general practices across Australia (online supplemen-
tary figure 1).

Data extraction

According to Australian guidelines,' ILI is defined as the
presence of fever, cough and fatigue, which are symptoms
commonly seen among patients with influenza. However,
as this study used secondary data that could include
the diagnosis of ILI instead of their symptoms, a mixed
strategy was used to identify all possible cases. Moreover,
to improve data quality we searched for specific terms in
different fields of the Medicinelnsight database, including
medical diagnosis recorded by the general practitioners
(GPs), reasons for encounter, prescribed medications
and clinical measurements.

Although GPs are encouraged to record patients’
medical data by using medical vocabulary coding systems
(ie, ‘DOCLE’, ‘PYEFINCH’), its use is not compulsory
and medical terms can be entered as free text.” For that
reason, synonyms of ILI (eg, ‘influenza’, ‘flu-like illness’,
‘flu’) or their symptoms (ie, defined as the concomi-
tant report of fever, cough and fatigue)'? * were also
included in the searching algorithm (including possible
misspellings of these terms). The diagnosis of fever was
also considered when the GP recorded a body tempera-
ture 238°C for that consultation (diagnosis, reason for
encounter or clinical measurement fields). Furthermore,
those consultations in which GPs prescribed some of the
US Food and Drug Administration-approved anti-influ-
enza medications (ie, oseltamivir, zanamivir, peramivir
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or their brand names Tamiflu, Relenza and Rapivab)
were also coded as positives for ILI cases (n=6.922or 7%
of all ILI cases; 2015=7%; 2016=7%; 2017=8%; online
supplementary figure 1), even though the diagnosis of
ILI or their symptoms was not recorded as a diagnosis
or reason for encounter, since previous studies found
it commonly happens®' ** and is a recommendation for
quality improvement of studies based on routinely-col-
lected health data.*® Given the natural life cycle of
influenza infections,' all new attendances for ILI by the
same patient occurring within 14 days of the first ILI diag-
nosis were considered part of the same event instead of a
new ILI episode.

Regarding medications, all patients with a diagnosis of
ILI had their prescription history investigated to identify
those who received a prescription for an antiviral and/or
an antibiotic. The list of antibiotics included penicillins,
tetracyclines, cephalosporins, sulphonamides, macro-
lides and quinolones. Topical antibiotics were excluded
from this search. Individuals were considered to have
received any of these medications for the management of
ILI when (1) the medication was prescribed on the same
date of the ILI diagnosis, or (2) it was prescribed within
14 days after the original ILI diagnosis AND no other
reason for that prescription was identified in the data-
base (any illness requiring the use of antibiotics,” such as
pneumonia, streptococcus infection, bacterial infection,
chronic sinusitis, urinary tract infection or cholecystitis,
triggered a negative categorisation for ILI treatment).

Outcomes

ILI consultation rates (or ‘attack’ consultation rate) were
calculated using the number of ILI cases per 1000 consul-
tations with the GP for any reason in a specific period
(weekly and annually). In addition, percentages of ILI
cases managed with antivirals or antibiotics were also
estimated.

Covariates

Practice information included state (New South Wales;
Victoria; Queensland; Western Australia; Tasmania;
South Australia; Australian Capital Territory; Northern
Territory), rurality (major cities; inner regional; outer
regional/remote/very remote), and the Index of Relative
Socioeconomic Advantage and Disadvantage (IRSAD)
quintiles.”® TRSAD is a macroeconomic indicator of
relative economic and social advantage/disadvantage
position within an area compared with the rest of the
country.”® Therefore, a higher IRSAD quintile indicates
the practice is in a more advantaged area.

Patients’ sociodemographic characteristics included
gender (male; female), age (in years and categorised
as:<b years, 5-17, 18-44, 45-54 and 265 years), ethnicity
(Aboriginal and/or Torres Strait Islander yes or no) and
patient’s IRSAD quintiles (based on their residential
postcode).*

Because the presence of some chronic comorbidities
can influence antibiotic prescribing due to their higher

. . . . 7 98 .
risk of influenza complications,”” ** some diseases were

also extracted from the database and investigated as
covariates. They included: (1) cardiac disease (ie, coro-
nary artery disease, atrial fibrillation or heart failure); (2)
chronic respiratory conditions (ie, cystic fibrosis, chronic
obstructive pulmonary disease, chronic emphysema or
severe asthma [those requiring the use of prednisolone
for asthma management]); (3) chronic neurological
conditions (ie, multiple sclerosis or spinal cord injuries);
(4) immunocompromising conditions (ie, those with HIV
infection or malignancy); (5) chronic liver disease (ie,
liver fibrosis or cirrhosis) or (6) other relevant chronic
illnesses (ie, diabetes mellitus, chronic renal failure or
haemoglobinopathies). Individuals were considered
as having a comorbidity when they were found to have
one or more of these diseases. Finally, the diagnosis of
a mental health condition (depression/anxiety) was also
included as a covariate in this study, as they can also influ-
ence medication prescription.* *’

Statistical analysis

ILI consultation rates in each calendar week from 2015
to 2017 were calculated and the results presented graphi-
cally. Tables were used to show the annual ILI consultation
rates according to practice and patient characteristics.

The association between practice characteristics and
ILI consultation rates was assessed using logistic regres-
sion with robust standard errors (SEs), to account for
clustering within practice, with all variables mutually
adjusted. A similar procedure was used to evaluate the
association between ILI consultation rates and patients’
characteristics (sociodemographic and clinical). In this
case, sociodemographic and clinical variables (comorbid-
ities and mental health conditions) were adjusted for age,
gender and characteristics of the practice (state, rurality
and IRSAD quintiles).

We also used logistic regression models to analyse the
determinants of antiviral and antibiotic prescription
among patients with ILI, by practice and patient char-
acteristics. Marginal adjusted probabilities of ILI diag-
nosis (rates per 1000 consultations) and medication
use (percentages of antiviral or antibiotic prescribing
for ILI cases) in each category of the exposure variables
were estimated after the regression models, and pseudo
R? are presented to assess the magnitude of the associ-
ation between the outcomes and practice and patient
characteristics.

Logistic regression models were also used to test differ-
ences in ILI rates and medication use between 2015
and 2017 in each category of the explanatory variables.
Results for the prescription of antivirals or antibiotics
among patients with ILI according to the presence of
some chronic disease (respiratory, cardiac, neurological
or liver disease, immunocompromising conditions or
other) was presented graphically, including their respec-
tive 95% confidence intervals (95% CI).

All analyses were performed in the statistical software
Stata V.15.0 (StataCorp).
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Figure 1 Weekly Influenza-like iliness (ILI) rate per 1000
consultations in Australian general practices from 2015 to
2017.

Patient and public involvement

Patients and the public were not involved in the devel-
opment of the research question or outcome measures,
design of the study or conduct of the study.

RESULTS

The study includes results from 32 254 306 encounters
(2015=11 581 786; 2016=12 009 848; 2017=8 662 672)
and 4 228 149 patients, of all age groups, attending 550
general practices. Of these encounters, 61% occurred
in major cities and 15% in outer regional/remote/very
remote Australia, 23% in areas with the highest IRSAD
quintile and 21% in the bottom quintile (data not shown
in tables). The median age of all patients in the dataset
was 37 years (interquartile range (IQR): 21-57 years),
7% were children aged <5 years, 14% aged 5 to 18 years
and 16% aged 265 years, 54% were women, 2% Aborig-
inal or Torres Strait Islanders, 18% had an investigated
comorbidity and 18% a mental health condition. Patients
diagnosed with ILI (diagnosis in any year) had a slightly
higher median age (40 years; IQR: 22-57) than the whole
sample, 5% of them were children <5 years, 15% aged
5-17 years, 16% aged 265 years and the proportion of
women (55%) or Aboriginal or Torres Strait Islanders
(2%) was similar. The prevalence of comorbidities (25%)
and mental health conditions (26%) were both higher
among those with ILI.

ILI consultation rates
The total number of ILI cases for the period 2015-2017
was 98086 (ILI consultation rate=3.0 per 1000 consulta-
tions). The ILI consultation rate in 2017 (4.4 per 1000
consultations) was at least 63% higher (equivalent to an
increase of 1.7 per 1000 consultations) than in previous
years (2.7 and 2.3 per 1000 consultations in 2015 and
2016, respectively). The peak of ILI cases were observed
between weeks 33th and 36th in every year (figure 1),
with up to 18 cases per 1000 consultations.

Table 1 shows ILI consultation rates per 1000 consul-
tations according to general practice and patient

characteristics. ILI consultation rates were higher in
the two biggest Australian states (New South Wales and
Victoria) and Tasmania, while the Australian Capital
Territory showed a consistently low ILI consultation rate
over the period. Western Australia had the lowest ILI
consultation rate in 2017. In 2015 and 2016, ILI consul-
tation rates were quite similar among practices located
in urban and rural areas, but in 2017 the rate was at least
32% higher in practices located in major cities. Finally,
practices located in the top IRSAD quintile areas showed
the highest ILI consultation rate in all years. Nevertheless,
when comparing practices located in the top and bottom
IRSAD quintiles, the relative difference in ILI consulta-
tion rates changed from 82% in 2015 to 67% in 2017.

Antivirals and antibiotics prescribing

Overall, 25.0% of the 98,086 ILI cases were managed with
antivirals and 28.3% with antibiotics (8.2% with both
medications prescribed at the same time). The prescrip-
tion of antivirals changed from 20.6% in 2015, to 23.7%
in 2016 and 29.7% in 2017 (table 2), while antibiotics
prescribing changed from 30.3%, to 28.0% and 26.7%,
respectively (p<0.05 in both cases). Antiviral prescribing
was at least twice as frequent among practices located in
New South Wales or Victoria than in South Australia or
Northern Territory, as well as among those located in top
IRSAD quintile areas compared with those in the bottom
quintile. On the other hand, antiviral prescribing was
slightly lower among practices located in inner regional
Australia compared with other areas.

Table 1 also shows ILI consultation rates were lower in
women, individuals aged <5 years or 265 years, and among
Aboriginal or Torres Strait Islanders than their peers, and
these differences remained steady over the years. Dispari-
ties in ILI consultation rates according to the individual’s
IRSAD quintile were less evident than for the practice’s
IRSAD. Finally, people with comorbidities or mental
health issues showed lower ILI consultation rates than
their counterparts (40% and 20% less frequent, respec-
tively), and this difference remained stable over time.

Table 2 also shows practices located in the Australian
Capital Territory or top IRSAD quintile areas had the
highest antibiotic prescribing rate in most years. However,
practices located in lowest IRSAD quintile areas showed
a slight higher frequency in 2017 compared with 2015.
Antibiotic prescribing in major cities were 14% lower
in 2017 when compared with 2015, while no significant
changes were observed in other areas.

Considering patient characteristics, the frequency
of antiviral prescribing was similar in both sexes and
although the use of antivirals increased with patient’s age
in any year, the rise was higher among those aged <5 years
than in the elderly (68% and 18% more frequent in 2017
than 2015, respectively). Antiviral prescribing among
Aboriginal and Torres Strait Islanders was approximately
20% lower compared with other Australians, and this
difference remained steady over the period. On the other
hand, antiviral prescribing was higher in 2017 than 2015,
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ILI consultation rates (per 1000 consultations)*
Variables Total 2015 2016 2017

State T

Victoria 2.6 24 1.7 4.1

Western Australia 2.2 2.3 2.5 1.7

South Australia 3.0 3.0 2.2 4.4

Northern Territory 4.3 4.2 3.1 6.4

Major cities 3.2 2.8 25 4.9

Outer regional/remote/very remote 2.7 2.8 2.2 3.3

Very high 4.3 4.0 3.4 6.0

Middle 3.0 2.6 2.3 4.6

Very low 25 2.2 21 3.6

Gender'

Female 2.9 2.6 2.2 4.3

<5 2.0 1.6 1.4 3.7

18-44 4.1 3.9 3.3 5.5

>65 1.6 1.2 1.3 24

Non Aboriginal/Torres Strait Islander 3.0 2.7 23 4.4

Not recorded 3.2 2.9 2.5 4.8

Very high 3.4 3.1 2.7 4.7

Middle 3.0 2.6 2.3 4.4

Very low 3.0 2.4 2.2 4.7

No 3.4 3.1 2.6 4.8

Continued

(3]
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Table 1 Continued

ILI consultation rates (per 1000 consultations)*

Variables Total 2015 2016 2017
Depression/anxiety’
No 3.2 2.9 2.5 4.7
Yes 2.7 2.4 2.0 3.9
Total number of ILI cases 98086 31882 27957 38306
Total 3.0 2.7 2.3 4.4

*Logistic regression models with practices’ characteristics are adjusted for each other; logistic regression models with patients’
characteristics are adjusted for age, gender and practices’ characteristics. Numbers in bold indicate p value <0.05 for analyses between the
first (reference) category of each variable and the other categories in the same year.

1P value<0.05 for longitudinal analysis (difference between years in the same category).

FComorbidities include cardiac disease, chronic neurological disease, chronic respiratory disease, chronic liver disease,
immunocompromising conditions and other chronic diseases (including chronic renal failure, diabetes mellitus and haemoglobinopathies).
ILI, influenza-like iliness; IRSAD, Index of Relative Socioeconomic Advantage and Disadvantage.

independent of the individual’s IRSAD quintile, but more
than doubled among those in the lowest quintile of socio-
economic disadvantage, reducing the gap with those in
the top quintile. Even though the presence of comorbid-
ities did not influence antiviral prescribing, it was slightly
lower among those with a mental health problem in any
of the investigated years.

Antibiotic prescribing was more frequent among
women, in the elderly, among those with some comor-
bidity or mental health illness, but was not substan-
tially influenced by ethnicity or an individual’s IRSAD.
Although most groups showed a lower frequency of anti-
biotic prescribing in 2017 than 2015, it remained steady
among individuals aged <5 years or those in the lowest
IRSAD quintile.

Figure 2 shows that having a respiratory or neurolog-
ical chronic condition was related to a higher frequency
of antiviral prescription for the management of ILI in
2017. Regarding antibiotics, patients with chronic respi-
ratory conditions were also more likely to be managed
with these medications than their peers or than patients
affected by another chronic disease, and this pattern was
similar across the period.

In summary, characteristics of the practice were more
strongly associated with ILI diagnosis (pseudo R*=3%),
antiviral (pseudo R®=9%) and antibiotic prescribing
(pseudo R*=2%) than patients’ characteristics (pseudo
R%<1% for all of them).

DISCUSSION

Using a large dataset of over four million patients and
32million consultations, we investigated the epidemi-
ology of ILI in Australian general practice between 2015
and 2017, as well as changes in the prescription of anti-
virals and antibiotics for its treatment. Four main find-
ings can be highlighted. First, ILI was more frequent in
2017 than previous years. Second, antibiotic prescribing
declined across the threeyears, while, the use of antivirals
increased and in 2017 was higher than the former. Third,

practice characteristics were strongly associated with ILI
diagnosis and management. Practices located in higher
socioeconomic areas not only had higher ILI consul-
tation rates, they also prescribed more antibiotics and
antivirals than practices located in lower socioeconomic
areas. Finally, the presence of a chronic medical condi-
tion or mental health problem was associated with lower
ILI consultation rates. This is likely explained by the fact
that such people attend more frequently for other reasons
than ‘healthy’ individuals, thus inflating the denomi-
nator and leading to lower rates. This is a characteristic
inherent to this measurement, which could lead to the
misconception that ILI is less frequent among patients
affected by chronic comorbidities, when they are actually
more susceptible to develop ILI and its complications.” **
In fact, antibiotic prescribing was higher among these
patients compared with ‘healthy’ participants, although
the use of antivirals was similar. Moreover, individuals
with a chronic respiratory condition were more likely to
be managed with antivirals or antibiotics than individuals
with other comorbidities or patients with no chronic or
mental health condition.

Peaks for ILI occurring in weeks 33-36 are consis-
tent with results from the Australian Sentinel Prac-
tices Research Network'® ?’ (a mixed online and data
extraction system with over 250 GPs across Australia),
FluTlracking31 (an online system based on patients’
selfreported data) and the National Notifiable Diseases
Surveillance System® (influenza notifications confirmed
by laboratory). According to all these sources, ILI consul-
tation rates in 2017 were the highest for the 3-year period,
reflecting a longer duration and more intense season in
that year. Moreover, consistent with our results, all these
surveillance systems identified lower ILI consultation
rates in Western Australia, especially in 2017 198182

To our knowledge, this is the first Australian study
describing the prescription of antivirals for the manage-
ment of ILI cases, and only a few studies have investigated
this topic outside the USA.*' ** A study conducted in the
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% of cases managed with antiviral * % of cases managed with antibiotics
Total 2015 2016 2017 Total 2015 2016 2017

Variables

State T

Victoria 26.4 21.3 25.2 31.3 25.9 27.2 26.1 25.1

Western Australia 16.9 16.7 17.2 16.1 29.9 32.1 28.4 27.7

South Australia 9.0 5.4 15.8 7.5 23.7 21.6 29.8 21.1

Northern Territory 8.5 9.7 4.4 9.4 22.2 23.2 22.2 21.8

Major cities 25.3 20.4 23.5 30.4 28.3 31.1 27.5 26.7

Outer regional/remote/very remote 26.4 22.8 28.0 29.6 26.3 26.9 28.0 24.2

Very high 34.2 28.0 34.3 39.4 30.7 31.9 32.4 28.3

Middle 25.1 19.6 23.1 30.5 28.4 30.0 29.2 26.7

Very low 13.5 9.1 111 19.6 23.4 24.3 19.9 25.5

Gender'

Female 25.1 20.5 23.9 29.5 29.7 32.0 29.6 27.8

<5 16.5 12.4 14.8 20.8 29.8 30.9 27.9 30.4

18-44 24.6 20.2 23.2 30.3 25.5 27.9 24.9 23.5

>65 32.8 30.4 31.5 35.4 34.4 38.1 33.1 33.3

Non Aboriginal/Torres Strait Islander 24.8 20.3 231 29.6 28.7 31.2 28.2 27.2

Not recorded 26.4 214 26.0 31.1 26.5 27.5 27.3 24.9

Very high 28.8 24.7 27.5 33.4 28.9 31.5 28.2 27.2

Middle 26.9 20.4 25.3 32.7 28.1 29.3 29.7 26.1

Very low 20.1 12.7 17.4 26.9 27.8 28.2 27.5 27.5

No

N
N
[oe]

20.6 23.5 29.3 26.4 28.7 26.2 24.7

Depression/anxiety’

Continued

~
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Table 2 Continued

% of cases managed with antiviral *

% of cases managed with antibiotics

Variables
Total 2015 2016 2017 Total 2015 2016 2017
Yes 23.7 19.2 21.6 28.9 30.1 31.7 30.4 28.6
Total number of ILI cases 98086 31882 27957 38306 98086 31882 27957 38306
Total 25.0 20.6 23.7 29.7 28.3 30.3 28.0 26.7

*Logistic regression models with practices’ characteristics are adjusted for each other; logistic regression models with patients’
characteristics are adjusted for age, gender and practices’ characteristics. Numbers in bold indicate p value <0.05 for analyses between the
first (reference) category of each variable and the other categories in the same year.

1P value <0.05 for longitudinal analysis (difference between years in the same category).

FComorbidities include: cardiac disease, chronic neurological disease, chronic respiratory disease, chronic liver disease,
immunocompromising conditions and other chronic diseases (including chronic renal failure, diabetes mellitus or haemoglobinopathies).

ILI, influenza-like iliness; IRSAD, Index of Relative Socioeconomic Advantage and Disadvantage.

Netherlands with data from electronic medical records of
a representative sample of general practices found only
5.5% of all patients diagnosed with ILI were prescribed
antivirals, and although that percentage was similar in
both sexes, it was more frequently used in the elderly,
among children under the age of twoyears or patients

with comorbidities.” In the USA, a study using data from
outpatients sites associated with the US Influenza Vaccine
Effectiveness Network explored antiviral prescribing
in electronic medical records of patients at high-risk
of complications and showed a non-linear increase
over time, changing from 2% in 2011/2012 to 8.9% in
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2012/2013 and 4.7% in 2015/2016.* Another Amer-
ican investigation using data from the same source but
including people with or without risk factors, performed
during the influenza seasons of 2013 to 2015 found 20%
of patients with laboratory-confirmed influenza received
an antiviral prescription and 29% were managed with
antibiotics. Moreover, 3% of them were managed with
both medications at the same time (compared with 8.2%
in our study).' In Australia, although some studies have
shown a reduction in antibiotic prescribing in the recent
years,”* % estimates suggest their use for acute non-bac-
terial respiratory infections is still four to nine times
more frequent than necessary.”” We also found antibi-
otic prescription for ILI treatment was slightly higher in
women, which is consistent with findings from a large
Sweden study,”® but studies conducted in the US and
England found no gender differences.'? **’

According to our findings, the frequency of antiviral
prescribing for ILI management was 44% higher (in rela-
tive terms) in 2017 than in 2015, regardless of a practice’s
region or socioeconomic status, while antibiotic prescribing
was slightly lower by the end of the investigated period.
However, practices located in high-population states (ie,
New South Wales and Victoria) or top IRSAD quintile areas
prescribed antivirals up to three times more frequently
than practices from less populated states or lower IRSAD
quintile areas. Moreover, practice characteristics were
more important determinants of antiviral prescribing
than patients’ characteristics, as some of the associations
with individual variables were null (ie, gender, presence of
comorbidities or mental health problems) or less evident
(ie, patient’s IRSAD quintile). Further studies will be
necessary to explore if the reasons behind the difference
between antiviral and antibiotic prescribing are inherent
to practice (eg, geographic characteristics, complexity of
the practice, volume of patients), provider (eg, training,
perception of patients’ needs), the severity of the influenza
season with attendant publicity and department of health
warnings or other external factors (eg, state recommenda-
tions/policies).”™ In any case, it seems that the differences
in antibiotic prescribing between socioeconomic groups
has reduced while that for antivirals has increased and is
replicating disparities previously reported for antibiotics in
other countries (ie, more frequent prescribing in higher
socioeconomic areas and among whites compared with
other ethnic groups).*”™ Such results should be consid-
ered carefully, as correlations between socioeconomic status
and medication prescription are highly context-dependent,
which could explain the contrasting results identified in
different countries.” ****

The increasing use of antivirals in all age groups is note-
worthy, as one-fifth of children with an ILI are currently
treated with these medications. Studies on the effectiveness
of antivirals for the management of ILI in healthy individ-
uals or children are low quality, and although some of them
have suggested they reduce the risk of complications (ie,
ear infections and pneumonia), the only consistent benefit
identified in systematic reviews has been a small reduction

in symptoms duration (~1day).”® Therefore, managing ILI
with antivirals can be questioned and only used after an
assessment of the patient’s risk of complications, potential
health benefits, possible side effects (eg, digestive symp-
toms, headache, renal complications, psychiatric events)
and health costs,” which has already been explored in other
countries.”’ ** Vaccination and preventive non-pharmaceu-
tical measures, such as case isolation, hand-washing or the
use of masks may be more cost-effective strategies to tackle
the transmission of influenza among healthy people.*

Even though antivirals were more frequently used in
the elderly, the prescription of these drugs was not more
frequent among those affected by chronic conditions (ie,
respiratory, cardiac, neurological, hepatic, immunosup-
pressive or other metabolic conditions). Nonetheless, anti-
biotic prescription for ILI was more frequent among those
with some comorbidity, which is consistent with results
from studies conducted in England and Sweden.*®*” There-
fore, according to our findings, antiviral use in Australian
general practice does not seem to be targeting individuals
who could benefit most from reduced hospitalisations and
mortality due to influenza complications.” ** However, a
different pattern was observed for those affected by chronic
respiratory conditions, as the prescription of antivirals and
antibiotics were both more frequent among these group
of patients. This could be explained as a consequence of
increased respiratory symptoms and physical exam findings
among patients with chronic respiratory conditions affected
by influenza, as a GPs’ decision to prescribe antibiotics has
been f(l);lsnito be influenced by the severity of the patient’s
illness."* %

Strengths and limitations

The study has significant strengths; a large sample of
patients, including individuals of all age groups, ethnicity or
sex, and practices from all Australian states, socioeconomic
areas or remoteness. The observed pattern for ILI consulta-
tion rates within and over the years in our results, moreover,
is consistent with findings from other Australian surveillance
systems using different data sources.'’ *' ** Nevertheless,
the study has some limitations that have to be recognised.
Although the Medicinelnsight programme reflects real
clinical practice, with diagnoses and treatment decisions
recorded by GPs, the quality, accuracy and completeness
of recording may vary between GPs, since the information
can be registered as free text instead of using standardised
medical codes. Also, strategies used for data extraction have
not been validated, which could affect the accuracy of the
information (under or overestimate).” However, although
some underreporting of clinical information (diagnosis
or reason for encounter) is expected due to these possible
limitations, they do not explain the associations identi-
fied or the consistency of the ILI results compared with
other surveillance systems. Finally, the selection of prac-
tices by Medicinelnsight uses a non-random technique, so
sampling bias cannot be eliminated. However, the sample
distribution according to sociodemographic characteristics
is comparable with the last Australian census.'” **
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CONCLUSION

Results using ILI data from the NPS Medicinelnsight data-
base is consistent with other Australian sources. Antibiotic
prescribing for ILI was lower in 2017 than in previous
years, while the use of antivirals has risen during the same
period, results that may be confirmed as a trend with data
from future years. Despite the more frequent use of anti-
virals, their use is not targeted at people with a high risk
of complications. Australian researchers, policy-makers
and organisations have been discussing a national strategy
for reducing antibiotic usage."”” **" According to our find-
ings, they should also monitor the use of antivirals for the
management of ILI in Australian general practice. Strat-
egies would require multifaceted approaches involving
physicians, patients and public education, novel interven-
tions, adequate resources and a sustained effort to improve
health outcomes, reduce health costs, minimise adverse
side effects and antimicrobial resistance.
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