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Abstract
Background and Objective Inappropriate antimicrobial use can lead to adverse consequences, including antimicrobial resist-
ance. The objective of our study was to describe patterns of prophylactic antimicrobial prescribing in Australian residential 
aged-care facilities and thereby provide insight into antimicrobial stewardship strategies that might be required.
Methods Annual point prevalence data submitted by participating residential aged-care facilities as part of the Aged Care 
National Antimicrobial Prescribing Survey between 2016 and 2020 were extracted. All antimicrobials except anti-virals 
were counted; methenamine hippurate was classified as an antibacterial agent.
Results The overall prevalence of residents prescribed one or more prophylactic antimicrobial on the survey day was 3.7% 
(n = 4643, 95% confidence interval 3.6–3.8). Of all prescribed antimicrobials (n = 15,831), 27.1% (n = 4871) were for prophy-
lactic use. Of these prophylactic antimicrobials, 87.8% were anti-bacterials and 11.4% antifungals; most frequently, cefalexin 
(28.7%), methenamine hippurate (20.1%) and clotrimazole (8.8%). When compared with prescribing of all antimicrobial 
agents, prophylactic antimicrobials were less commonly prescribed for pro re nata administration (7.0% vs 20.3%) and more 
commonly prescribed greater than 6 months (52.9% vs 34.1%). The indication and review or stop date was less frequently 
documented (67.5% vs 73.8% and 20.9% vs 40.7%, respectively). The most common body system for which a prophylactic 
antimicrobial was prescribed was the urinary tract (54.3%). Of all urinary tract indications (n = 2575), about two thirds 
(n = 1681, 65.3%) were for cystitis and 10.6% were for asymptomatic bacteriuria.
Conclusions Our results clearly identified immediate antimicrobial stewardship strategies that aim to improve prophylactic 
antimicrobial prescribing in Australian residential-aged care facilities are required.
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Key Points 

Inappropriate antimicrobial use can lead to adverse con-
sequences, including antimicrobial resistance.

Of all prescribed antimicrobials (n = 15,831) in our 
residential aged-care facilities, 27.1% (n = 4871) were 
for prophylactic use; the most common body system for 
which a prophylactic antimicrobial was prescribed was 
the urinary tract (54.3%).

Immediate antimicrobial stewardship strategies that aim 
to improve prophylactic antimicrobial prescribing are 
required.

1 Introduction

Prophylactic antimicrobials can be prescribed to prevent an 
initial infection or to prevent the recurrence or reactivation 
of an infection [1]. Inappropriate prophylactic or therapeu-
tic antimicrobial use can lead to adverse consequences, 
including local hypersensitivity reactions, toxicity, drug 
interactions, the selection of pathogenic organisms (such 
as Clostridium difficile), antimicrobial resistance and 
unnecessary additional healthcare costs [2, 3].

Australian residential-aged care facilities (RACFs), 
as part of their accreditation assessments, are required 
to demonstrate an antimicrobial stewardship (AMS) 
programme has been implemented [4, 5]. Antimicrobial 
stewardship programmes are a systematic approach to 
optimising the use of antimicrobials [6] and involve the 
appropriate prescribing of antimicrobials, including the 
optimal antimicrobial to treat their condition, at the right 
dose, by the right route, at the right time and for the right 
duration, based on an accurate assessment and timely 
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review. Essential programme strategies include monitor-
ing and reporting infections, antimicrobial use, and related 
outcomes in order to guide policy and practice change [7].

In Australia, there are approximately 2883 RACFs (2704 
aged care homes and 179 multi-purpose health services 
that enable flexible health and aged care service options for 
small rural and remote communities). If required, clinical 
care at these facilities is mostly provided by personal care 
attendants, nurses, offsite general medical practitioners and 
accredited pharmacists. All Australian facilities are eligible 
to voluntarily participate in an annual Aged Care National 
Antimicrobial Prescribing Survey (Aged Care NAPS). First 
implemented in 2015, this standardised point prevalence sur-
vey supports AMS programmes and is based on the Euro-
pean Centre for Disease Prevention and Control Healthcare 
Associated Infections and Antimicrobial Use in Long Term 
Care Facilities project [8].

It is of concern that an extensive use of antimicrobials 
in Australian RACFs has been consistently reported. The 
most recently published Aged Care NAPS report found the 
prevalence of residents prescribed at least one antimicro-
bial in 2019 was 8.2% [9]. A 10-year national-wide RACF 
study using linked pharmaceutical claims data showed 
most residents (86%) were dispensed an antibiotic at least 
once during the study period; the annual prevalence of 
antibiotic use increased from 63.8 to 70.3%, a 0.8% aver-
age annual increase (p < 0.001) [10]. A 3-year study using 
electronic health record data found the annual prevalence 
of antibiotic use across 68 RACFs decreased from 68.4% 
in 2015 to 63.4% in 2017, suggesting fewer residents were 
taking antibiotics but using them for longer [11].

The objective of our study was to specifically describe 
patterns of prophylactic antimicrobial prescribing in Aus-
tralian RACFs using Aged Care NAPS data and thereby 
provide insight into AMS policy and practice strategies 
that might be required. The analyses presented in this arti-
cle extend beyond those previously included in Aged Care 
NAPS reports [9].

2  Methods

2.1  Timeframe and Study Population

For our current study, 2016–2020 Aged Care NAPS data 
submitted by participating RACFs were extracted. Volun-
tary participation in the Aged Care NAPS for all years was 
encouraged via numerous communication strategies such as 
newsletters, direct correspondence (larger providers only) 
and Twitter. Participation by the 180 public RACFs located 
in Victoria was mandated by the State government in that 
jurisdiction.

2.2  Data Collection and Submission

Auditors, mostly nurses or pharmacists employed at the 
participating RACFs, were required to collect and submit 
de-identified data on a single survey day between June 
and August or June and December, dependent on the year. 
Standardised guidelines and online training sessions were 
provided on how to complete the survey, and if necessary, 
auditors could access e-mail and telephone support. Data 
were sourced from clinical histories and medication charts 
and were submitted via a web-based interface to a central 
database.

For those residents prescribed an antimicrobial on the 
survey day, data collected included antimicrobial selec-
tion, start date if known and less than or equal to 6 months 
(otherwise greater than 6 months or unknown), frequency 
including pro re nata, route of administration, therapy type 
(prophylaxis or therapeutic) and indication. The indication 
and body system (if known) were reported according to a 
standardised list. If an indication was not included on the 
list, the auditor was required to report ‘Other’ and the body 
system, for example, ‘Other—Urinary tract’. Whether the 
indication for commencing the antimicrobial and review 
or stop date was documented by the prescriber was also 
recorded.

2.3  Data Analysis

Data were analysed with Stata 14.2 (StataCorp, College 
Station, TX, USA). All non-finalised resident records were 
excluded and for those RACFs that participated multiple 
times per year, only their most recent survey per year was 
included. All antimicrobials (antibacterial, antifungal and 
anti-parasitic agents) except antivirals were counted; methe-
namine hippurate, a urinary antiseptic sometimes prescribed 
to prevent recurrent urinary tract infections (UTIs) was clas-
sified as an antibacterial agent. For some analyses, prophy-
lactic antimicrobials were sub-categorised as ‘systemic and 
topical combined’ or ‘systemic only’.

The prevalence of antimicrobial use was calculated as 
the proportion of residents present on the survey day who 
were prescribed at least one antimicrobial with associated 
95% confidence intervals (CIs) derived using the binomial 
exact method. The proportion of prophylactic antimicrobials 
prescribed was determined by dividing the number of pro-
phylactic antimicrobials prescribed by the total number of 
antimicrobials prescribed over all survey years. Prophylactic 
and total (prophylactic and therapeutic) antimicrobial pre-
scriptions were compared to identify variations in prescrib-
ing practices (pro re nata orders, duration and documentation 
of indication, and review or stop date). The proportion of 
frequently prescribed prophylactic antimicrobials for differ-
ent body systems (e.g. urinary tract) was calculated.
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2.4  Ethics Review

Consistent with nationally defined quality assurance 
activities [12], no resident-identifying data were col-
lected, and pooled data were captured for purposes of 
quality improvement within participating healthcare facil-
ities. Ethical approval was therefore not required.

3  Results

During the study period, 1122 RACFs completed the 
Aged Care NAPS at least once and 126,137 residents 
were audited. All states and territories, remoteness groups 
and provider types were represented. Most participating 
RACFs were located in the states of Victoria (34.4%) and 
New South Wales (21.6%), and in major cities (48.2%) and 
regional areas (46.0%). About half (52.1%) were classified 
as ‘not for profit’, followed by ‘public’ (31.7%) and 'private' 
(16.2%).

Overall, 13,997 residents were prescribed one or more 
antimicrobial on the survey day, corresponding to a preva-
lence of 11.1% (95% CI 10.9–11.3). The overall prevalence 
of residents prescribed one or more prophylactic antimicro-
bial on the survey day was 3.7% (n = 4643, 95% CI 3.6–3.8). 
The overall prevalence of residents prescribed one or more 
prophylactic antimicrobial excluding methenamine hippurate 
was 3.0% (n = 3732, 95% CI 2.9–3.1).

Of all prescribed antimicrobials (n = 15,831), 27.1% 
(n = 4871) were for prophylactic use. Of these prophylactic 

antimicrobials, 87.8% were antibacterials and 11.4% anti-
fungals; most frequently cefalexin (28.7%), methenamine 
hippurate (20.1%) and clotrimazole (8.8%). For systemic 
prescribed antimicrobials only (n = 9577), 42.3% (n = 4047) 
were for prophylactic use; most frequently, cefalexin 
(34.6%), methenamine hippurate (24.1%) and doxycycline 
(8.2%) (Table 1).

When compared to prescribing of all antimicrobial 
agents, prophylactic antimicrobials were less commonly pre-
scribed for pro re nata administration (7.0% vs 20.3%) and 
more commonly prescribed greater than 6 months (52.9% vs 
34.1%). The indication and review or stop date was less fre-
quently documented (67.5% vs 73.8% and 20.9% vs 40.7%, 
respectively) (Table 2).

The most common body systems for which a prophy-
lactic antimicrobial was prescribed were urinary tract 
(54.3%), skin, soft tissue and mucosal (18.1%), and res-
piratory tract (7.3%); the most frequently prescribed anti-
microbial was cefalexin (40.2%), clotrimazole (43.2%) and 
doxycycline (49.7%), respectively (Table 3). Of all urinary 
tract indications (n = 2575), about two thirds (n = 1681, 
65.3%), were for cystitis; 10.6% were for asymptomatic 
bacteriuria.

4  Discussion

Our study is the first of this scale to specifically evaluate 
the patterns of prophylactic antimicrobial use in Austral-
ian RACFs. Key findings included prolonged duration 

Table 1   Most frequently prescribed prophylactic antimicrobials (2016–2020)

Systemic and topical antimicrobials No. % Systemic antimicrobials only No. %

Cefalexin 1399 28.7 Cefalexin 1399 34.6
Methenamine hippurate 977 20.1 Methenamine hippurate 977 24.1
Clotrimazole 431 8.8 Doxycycline 332 8.2
Doxycycline 332 6.8 Trimethoprim 270 6.7
Trimethoprim 270 5.5 Nitrofurantoin 261 6.4
Nitrofurantoin 261 5.4 Amoxicillin 165 4.1
Amoxicillin 165 3.4 Trimethoprim-sulfamethoxazole 110 2.7
Chloramphenicol 162 3.3 Amoxicillin-clavulanic acid 82 2.0
Trimethoprim-sulfamethoxazole 110 2.3 Ciprofloxacin 64 1.6
Amoxicillin-clavulanic acid 82 1.7 Clindamycin 43 1.1
Ciprofloxacin 70 1.4 Flucloxacillin 37 0.9
Mupirocin 48 1.0 Azithromycin 33 0.8
Clindamycin 46 0.9 Clarithromycin 24 0.6
Flucloxacillin 37 0.8 Erythromycin 23 0.6
Miconazole 36 0.7 Nystatin 23 0.6
Other (n = 48) 445 9.2 Other (n = 33) 204 5.0
Total 4871 100 Total 4047 100
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of use beyond 6 months (52.9%), and incomplete docu-
mentation of indication (67.5%) and review or stop date 
(20.9%). Comparison with similarly collected European 
Healthcare Associated Infections and Antimicrobial 

Use  in Long Term Care Facilities project  data [13] 
highlighted a relatively high prophylactic use (42.3% 
vs 29.4%) and the documentation of the review or stop 
date to be notably low (18.8% vs 64.6%) in our region. 

Table 2  Prescribing practices for prophylactic antimicrobials

a Includes prophylactic and therapeutic antimicrobials

Measurement All antimicrobials (systemic and topical) Systemic antimicrobials only

Prophylactic
(n = 4871)

Totala
(n = 15,831)

Prophylactic
(n = 4047)

Totala
(n = 9577)

No. % No. % No. % No. %

Frequency
 pro re nata  339 7.0 3220 20.3 86 2.1 238 2.5

Duration
 > 6 months 2576 52.9 5403 34.1 2170 53.6 2590 27.0
 ≤ 6 months 2042 41.9 9933 62.7 1643 40.6 6662 69.6
 Unknown 253 5.2 495 3.1 234 5.8 325 3.4

Documentation
 Indication 3287 67.5 11,687 73.8 2653 65.6 7227 75.5
 Review or stop date 1020 20.9 6449 40.7 759 18.8 4822 50.3

Proportion 4871 30.8 15,831 100 4047 42.3 9577 100

Table 3  Most frequently prescribed antimicrobials and indications for prophylaxis, by body  systema

COPD chronic obstructive pulmonary disease
a 132 unknown indications for which an associated body system could not be assigned excluded from total numbers
Not detailed in the table, 8.2% and 9.7% of all and systemic-only prophylactic antimicrobials, respectively, were prescribed for medical prophy-
laxis indications

All antimicrobials [systemic and topical] (n = 4739)

Rank Urinary tract (54.3%, n = 2575) Skin, soft tissue or mucosal (18.1%, n = 858) Respiratory tract (7.3%, n = 348)

Antimicrobial/indication No. % Antimicrobial/indication No. % Antimicrobial/indication No. %

1 Cefalexin 1035 40.2 Clotrimazole 371 43.2 Doxycycline 173 49.7
2 Methenamine hippurate 879 34.1 Cefalexin 117 13.6 Cefalexin 31 8.9
3 Trimethoprim 239 9.3 Doxycycline 55 6.4 Azithromycin 25 7.2
1 Cystitis 1681 65.3 Other skin, soft tissue or 

mucosal
473 55.1 Infective exacerbation of COPD 121 34.8

2 Other—urinary 397 15.4 Wound infection: non-surgical 96 11.2 Pneumonia 84 24.1
3 Asymptomatic bacteriuria 272 10.6 Tinea 83 9.7 Other—respiratory tract 78 22.4

Systemic antimicrobials only (n = 3923)

Rank Urinary tract (65.5%, n = 2571) Respiratory tract (8.9%, n = 348) Skin, soft tissue or mucosal (7.3%, n = 288)

Antimicrobial/indication No. % Antimicrobial/indication No. % Antimicrobial/indication No. %

1 Cefalexin 1035 40.2 Doxycycline 173 49.7 Cefalexin 117 40.6
2 Methenamine hippurate 879 34.1 Cefalexin 31 8.9 Doxycycline 55 19.1
3 Trimethoprim 239 9.3 Azithromycin 25 7.2 Amoxicillin—clavulanic acid 17 5.9
1 Cystitis 1681 65.4 Infective exacerbation of COPD 121 34.8 Other—skin, soft tissue or mucosal 76 26.4
2 Other—urinary tract 394 15.3 Pneumonia 84 24.1 Cellulitis 64 22.2
3 Asymptomatic bacteriuria 272 10.6 Other—respiratory tract 78 22.4 Wound infection: non-surgical 63 21.9
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For both regions, prophylactic antimicrobials were most 
commonly prescribed for UTIs (65.5% vs 74.0%); most 
frequently in our study, cefalexin (40.2%), methenamine 
hippurate (34.1%) and trimethoprim (9.3%) and in the 
European study, trimethoprim (29.7%), nitrofurantoin 
(27.0%) and methenamine hippurate (11.6%). Implemen-
tation of simple AMS strategies [7] is required to improve 
prescribing of prophylactic antimicrobials in our RACFs, 
and thereby reduce risks for adverse consequences in vul-
nerable residents.

Prescribing of prophylactic antimicrobials should be 
according to standardised and evidence-based criteria. As 
a follow-up to our study, we plan to remind RACFs in 
our region that female residents prescribed antimicrobial 
prophylaxis for cystitis should have had at least two or 
more symptomatic infections within a 6-month period, 
or three or more infections within a 12-month period. 
Additionally, residents should be symptomatic [3]. As 
highlighted in other national campaigns [14], we will re-
emphasise that antimicrobial therapy should not be pre-
scribed for residents with asymptomatic bacteriuria.

There are no indications for which antifungal prophy-
laxis is indicated in immunocompetent patients. We identi-
fied clotrimazole to be the prophylactic antimicrobial most 
commonly prescribed for skin, soft tissue and mucosal 
indications. This should be reserved for the treatment of 
cutaneous candidiasis, seborrheic dermatitis and angular 
cheilitis [3]. With respect to prophylaxis for respiratory 
tract infections, expert advice should be sought before 
commencing prophylactic antimicrobial therapy for resi-
dents diagnosed with chronic obstructive pulmonary 
disease  (COPD); antimicrobial prophylaxis should be 
“reserved for those who have severe COPD with recur-
rent exacerbations, in whom other treatments (for example, 
pulmonary rehabilitation) have been optimised” [15].

First-line antimicrobials, in comparison to second-
line and third-line antimicrobials are usually recom-
mended because of higher clinical effectiveness and/
or fewer adverse effects. We believe that further evalua-
tion is required to determine the reasons for prophylactic 
prescribing not being aligned with current prescribing 
guidelines [3]. For prophylaxis of UTIs in non- preg-
nant women, trimethoprim (first line), cefalexin (second 
line) and nitrofurantoin (third line) is recommended. It is 
noted that whilst bacterial resistance is avoided, evidence 
supporting the use of methenamine hippurate to prevent 
UTIs (commonly prescribed in our RACFs) is poor and 
inconsistent. Further, a recent study supported the use of 
macrolides before tetracyclines (doxycycline included) 
if prophylactic antimicrobial therapy is warranted for  
COPD management. Macrolides were more likely to pro-
long the time to the next exacerbation, improve quality of 
life and reduce serious adverse events [16].

In general, all antimicrobials should be prescribed for 
the shortest duration of therapy, consistent with the condi-
tion being treated and the patient’s clinical response [3]. 
In our RACFs, it is expected use of the new Aged Care 
Quality and Safety Commission user guide and clinical 
pathway for managing suspected UTIs will curtail pro-
longed continuous prophylaxis; these resources support 
an accurate interpretation of clinical assessments and 
the instigation of recommended actions [17]. Targeted 
improvement in documentation of review or stop dates 
will support consistent communication and may prompt 
more timely prescription amendments.

A potential limitation of our study is inherent to data 
extracted from point prevalence studies such as the Aged 
Care NAPS; prophylactic antimicrobials prescribed for 
longer durations are over-represented because they are 
more likely to overlap the survey day. Although not all 
Australian RACFs chose to participate in Aged Care 
NAPS, participation or non-response bias was not con-
sidered a major issue; as previously noted all states and 
territories, remoteness groups and provider types were 
represented. The many auditors in the different RACFs 
with diverse expertise were supported (e.g. user guide) to 
collect and submit standardised data.

5  Conclusions

Our findings clearly identified an improvement in pro-
phylactic antimicrobial prescribing in Australian RACFs 
is required. Looking ahead, our immediate AMS policy 
and practice strategies supported by accreditation assess-
ments will focus on constantly assessing if prophylactic 
antimicrobials are truly indicated, aligning prophylactic 
antimicrobial prescriptions with clinical guideline recom-
mendations and always documenting key prescribing ele-
ments in residents’ clinical records.
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