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a b s t r a c t 

The optimum duration of antimicrobial therapy would eradicate infection whilst minimising potential 

adverse drug effects to the patient. Australian and New Zealand infectious diseases (ID) and ICU spe- 

cialists were surveyed regarding their recommended duration of antibiotic treatment for five common 

bacteraemic syndromes. A total of 239 clinicians responded to the survey (15.5% ICU and 84.5% ID). Over- 

all, the most common reported durations were 7 (33.7%), 10 (25.9%) and 14 (26.0%) days, with 46% of 

responses recommending ≤7 days. Most respondents ( > 75% for each characteristic) would not modify 

duration based on host characteristics such as patient age or co-morbidities. ID physicians recommended 

longer durations than ICU physicians for all five syndromes (ID, median 10, IQR 7–14, range 1–28 days; 

ICU, median 7, IQR 5–10, range 2–21 days). Across all respondents, the median (IQR) duration for each 

syndrome was: CVC-BSI, 7 (7–10) days; bacteraemic pneumonia, 7 (7–10) days; bacteraemic UTI, 10 (7–

14) days; bacteraemic IAI, 7 (7–12) days; and bacteraemic SSTI, 10 (7–14) days. Marked variation ex- 

ists amongst clinicians’ recommended duration of antibiotic treatment for BSI. A proportion of clinicians 

recommend therapy of ≤7 days at present (33.3–59.7% across scenarios). Patient characteristics are not 

strongly considered in the decision on therapy duration. This survey was undertaken as preparatory work 

for initiation of the BALANCE study, an ongoing randomised trial comparing 7 days with 14 days of ther- 

apy for BSI, providing an evidence base to inform best clinical treatment for this patient population. 

Crown Copyright © 2019 Published by Elsevier B.V. All rights reserved. 
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1. Introduction 

Bacteraemia is a leading cause of morbidity and mortality in

critically ill patients [1] . Antimicrobial resistance is emerging as the

most important health-related threat to humanity of the 21st cen-

tury, with antibiotic overuse being the key driver [2] . One of the

most common causes of unnecessary antibiotic use is an excessive

treatment duration [3,4] . Several studies have shown similarities in

effectiveness when com paring shorter courses with longer courses

of therapy for common community-acquired and nosocomial in-

fections [5–7] . However, few large multicentre randomised control

trials currently exist to guide the treatment duration for critically

ill bacteraemic patients [7,8] . 
∗ Corresponding author. Present address: Department of Infectious Diseases, 
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We have conducted a nationwide survey of Australian and New

ealand infectious diseases (ID) and intensive care unit (ICU) spe-

ialists to understand current practice in duration of antibiotic

herapy and self-reported treatment durations for common bac-

eraemic conditions in critically ill patients as well as to ascertain

hether participants’ responses suggest collective equipoise for a

andomised trial in Australia and New Zealand to compare differ-

nt durations of antibiotic therapy for bacteraemic patients. This

urvey was conducted in collaboration with the authors of a simi-

ar Canadian-based national survey [9] as a follow-up study to as-

ess the responses in Australia and New Zealand. 

. Materials and methods 

.1. Study setting and population 

A national practice survey was conducted amongst Aus-

ralian and New Zealand ID and ICU specialists regarding their

https://doi.org/10.1016/j.ijantimicag.2019.05.011
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Fig. 1. Violin plot distribution of recommended treatment durations for five bacter- 

aemia infection scenarios amongst all respondents. The dot represents the median, 

the box shows the interquartile range and the line represents 95% of responses. The 

shaded area represents the density (frequency) of answers for the duration. BSI, 

bloodstream infection; CVC, central venous catheter; UTI, urinary tract infection; 

IAI, intra-abdominal infection; SSTI, skin and soft-tissue infection. 
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ecommended treatment durations for critically ill patients with

acteraemia. This study was in collaboration with the University of

oronto (Toronto, Ontario, Canada) for permission to use and adapt

heir original survey. Approval for the survey was granted by the

uman Research Ethics Committee at Monash Health, Australia. 

.2. Survey design 

The survey was based on the tool used previously in the Cana-

ian study [9] . Key modifications were the inclusion of specific

ntimicrobial regimens in the scenario text (as we believe this

acilitated clinicians answering the question), adaption for Aus-

ralian nomenclature and spelling, and omission of some questions

o reduce the overall survey length. The survey outlined five

ommon clinical scenarios encountered in the ICU that included

lood-culture positive confirmed bacteraemia: central venous

atheter (CVC)-related bloodstream infection (BSI); pneumonia;

rinary tract infection (UTI); skin and soft-tissue infection (SSTI);

nd intra-abdominal infection (IAI). In all five scenarios, patients

ad already received adequate source control and were responding

o initial therapy at the time of bacteraemia confirmation. Clini-

ians were asked ‘What total duration of antibiotics (intravenous

nd oral) would you usually recommend for this patient?’, with

hoices ranging from 0 days to > 28 days in daily increments.

urther questions examined whether treatment duration was

nfluenced by patient characteristics, pathogen and specific patient

onditions. Concluding questions asked clinician about their per-

pective on the appropriateness of prevailing treatment durations.

he survey was piloted locally on five specialists to determine flow

nd phrasing and to ensure that the survey could be completed

ithin 10 min (Supplementary material). The primary outcome

as self-reported duration of antibiotic treatment for bacteraemia

n critically ill patients. Secondary outcomes included effect of pa-

ient co-morbidities and pathogen on the recommended duration

f antimicrobial therapy. 

.3. Survey administration 

ID and ICU physicians were surveyed anonymously during De-

ember 2017 in a self-administered manner using a secure web-

ased survey data collection interface. Australian and New Zealand

D physicians received three electronic mail-outs via the Aus-

ralasian Society of Infectious Diseases ‘Ozbug’ e-mail group. Aus-

ralian and New Zealand ICU physicians received three electronic

ail-outs via the Australian and New Zealand Intensive Care Soci-

ty Clinical Trials Group (ANZICS-CTG). Both groups received the

nitial invitation to participate and two subsequent e-mail re-

inders 2 weeks and 4 weeks later. 

.4. Statistical analysis 

Continuous variables were presented as the median and in-

erquartile range (IQR). Comparisons were made using a Wilcoxon

ank-sum, Wilcoxon signed-rank or Friedman test as appropriate.

-v alues of < 0.05 were considered statistically significant. Discrete

ariables were compared using the χ2 of Fisher’s exact test as ap-

ropriate. All analysis was undertaken using STATA v.13.1 (Stata-

orp LP, College Station, TX). 

. Results 

.1. Characteristics of survey respondents 

A total of 239 clinicians responded, including 202 (84.5%) ID

pecialists and 37 (15.5%) ICU specialists, offering recommenda-

ions on 1075 responses across five clinical scenarios in total (Sup-
lementary material). The membership of Ozbug includes approx-

mately 700 practicing clinicians; hence, the response rate for ID

hysicians was approximately 29%. Included amongst the ID clin-

cians were 42 ID fellows as well as 160 fully qualified specialists

ncluding 86 who had dual training in ID and clinical microbiol-

gy. The clinicians reported a wide range of clinical experience: 0–

 years (26.7%); 6–10 years (21.5%); 11–15 (17.8%); and > 15 years

34.0%). There were clinicians from most states of Australia (Vic-

oria, 29%; New South Wales, 26%; Queensland, 17%; Western Aus-

ralia, 9%; South Australia, 7%; and Northern Territory, 1%) as well

s New Zealand (11%). No responses were received from Tasmania.

.2. Appropriateness of prevailing treatment durations 

When asked explicitly whether prevailing antibiotic treatment

ourses are appropriate, the majority of clinicians responded that

ourses were too long (133/205; 65%). An additional 26 respon-

ents (13%) answered that they did not know. Only a minority of

espondents answered that prevailing treatment durations were ei-

her appropriate (42/205; 20%) or too short (4/205; 2%). 

.3. Recommended durations of antibiotic treatment for bacteraemic 

yndromes 

The usual recommended antibiotic treatment durations for the

ommon bacteraemic syndromes in critically ill patients exhibited

 discrete distribution, with nearly all respondents recommending

ither 14 days ( n = 280; 26.0%), 10 days ( n = 278; 25.9%), 7 days

 n = 362; 33.7%) or 5 days ( n = 101; 9.4%) of treatment ( Fig. 1 ). The

edian (IQR) recommended durations were numerically similar for

he five syndromes, including CVC-BSI [7 (7–10) days], bacteraemic

neumonia [7 (7–10) days], bacteraemic UTI [10 (7–14) days], bac-

eraemic IAI [7 (7–10) days] and bacteraemic SSTI [10 (7–14) days],

lthough the distributions varied significantly ( P < 0.001) ( Fig. 1 ).

he mean and standard deviation are presented in Table 1 as they

etter reflect the overall number of days of antibiotics used in the

ypothetical patient population. 

The most commonly recommended duration overall was 7 days

 n = 362; 33.7%). The proportion of clinicians offering a recommen-

ation of ≤7 days varied significantly between the five syndromes:

VC-BSI ( n = 134; 59.7%); bacteraemic pneumonia ( n = 110; 51%);
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Table 1 

Mean recommended antibiotic treatment durations for bacteraemic patients according to Australian infectious diseases (ID) and intensive care unit (ICU) physicians. 

Bacteraemic syndrome Overall median (IQR) Overall mean ± S.D. 

( n = 239) 

ID physicians mean ±
S.D. ( n = 202) 

ICU physicians mean ±
S.D. ( n = 37) 

P -value (ICU vs. ID) ∗

CVC-BSI 7 (7–10) 8.6 ± 3.6 9.1 ± 3.5 6.4 ± 2.5 < 0.001 

Bacteraemic 

pneumonia 

7 (7–10) 9.2 ± 3.3 9.5 ± 3.8 7.8 ± 2.2 0.011 

Bacteraemic UTI 10 (7–14) 10.7 ± 4.5 11.4 ± 4.4 6.5 ± 1.8 < 0.001 

Bacteraemic IAI 7 (7–10) 9.2 ± 4.5 9.5 ± 5.8 8.2 ± 3.5 0.178 

Bacteraemic SSTI 10 (7–14) 10.3 ± 3.4 10.5 ± 3.7 9.5 ± 2.9 0.118 

IQR, interquartile range; S.D., standard deviation; CVC-BSI, central venous catheter-related bloodstream infection; UTI, urinary tract infection; IAI, intra-abdominal infection; 

SSTI, skin and soft-tissue infection. 
∗ Wilcoxon rank-sum test. 

Table 2 

Median recommended durations of Australia and New Zealand respondents when 

asked about different pathogens causing central venous catheter-related blood- 

stream infection. 

Pathogen Median (IQR) duration 

recommended (days) 

P -value ∗

Escherichia coli 10 (7–14) Comparator 

Klebsiella pneumoniae 7 (7–10) 0.37 

Enterococcus faecalis 10 (7–14) < 0.001 

Pseudomonas aeruginosa 10 (7–14) < 0.001 

Acinetobacter baumannii 10 (7–14) < 0.001 

Staphylococcus aureus 14 (14–14) < 0.001 

Enterobacter cloacae 7 (7–10) 0.001 

CoNS 5 (3–7) < 0.001 

IQR, interquartile range; CoNS, coagulase-negative staphylococci. 
∗ Wilcoxon rank-sum test. 
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bacteraemic UTI ( n = 68; 31.7%); bacteraemic IAI ( n = 117; 55.4%);

and bacteraemic SSTI ( n = 67; 33.3%) ( P < 0.001). 

3.4. Influence of pathogen on treatment duration 

For the scenario of CVC-BSI, respondents were asked to re-state

their recommended duration of treatment for different pathogens.

Compared with the recommended median treatment duration for

Escherichia coli ( Table 2 ), the only pathogen without a significantly

different recommendation of duration was Klebsiella pneumoniae

[7 (7–10) days; P = 0.37]. Whilst the median duration recom-

mended [10 (7–14) days for each pathogen] did not change for

Enterococcus faecalis, Pseudomonas aeruginosa and Acinetobacter

baumannii , the distributions showed significant differences ( P <

0.001 for each pathogen versus E. coli ). The median (IQR) duration

was extended for Staphylococcus aureus [14 (14–14) days; P <

0.001]. Conversely, the median (IQR) recommended durations

were reduced for Enterobacter cloacae [7 (7–10) days; P = 0.001]

and coagulase-negative staphylococci (CoNS) [5 (3–7) days; P <

0.001], including 28 respondents (12.5%) who recommended only

1 day of antibiotics after removal of the CVC. 

3.5. Influence of host factors and clinical response on treatment 

duration 

A majority of respondents reported that they would not al-

ter treatment duration based on baseline host characteristics,

including age > 65 years ( n = 220; 92%), liver cirrhosis ( n = 184;

77%), chronic kidney disease ( n = 203; 85%) or active malignancy

( n = 182; 76%). With regard to the clinical response, most respon-

dents would not change the duration of treatment if the patient

was still ventilator dependent on the planned cessation day of

their original treatment duration ( n = 181; 76%). However, a major-

ity would increase the antibiotic treatment duration if the patient

was still febrile ( n = 165; 69%) or if the patient still required vaso-

pressors ( n = 143; 60%) on the final day of the originally planned
uration. Most respondents (130/204; 64%) would not require

epeat abdominal imaging prior to discontinuing antibiotic therapy

or an intra-abdominal abscess that had been drained. The median

IQR) duration was higher for intra-abdominal abscesses that were

on-drainable or only partially drainable [14 (14–28) days; P <

.001]. 

.6. Influence of physician specialty 

On average, ID physicians recommended longer treatment du-

ations than ICU physicians for all five bacteraemic syndromes

 Table 1 ). More ID physicians recommended prolonged therapy

 > 10 days) for each syndrome, including CVC-BSI (24% ID vs.

% ICU; P = 0.013), bacteraemic pneumonia (23% ID vs. 3% ICU;

 = 0.044), bacteraemic UTI (49% ID vs. 0% ICU; P < 0.001), bacter-

emic IAI (27% ID vs. 12% ICU; P = 0.227) and bacteraemic SSTI (34%

D vs. 22% ICU; P = 0.569). There was wide variation amongst the

D clinicians’ answers, with 42% of all ID responses recommending

urations of ≤7 days and 31% recommending treatment regimens

 10 days. 

.7. Comparison with Canadian respondents 

This study was based on a similar Canadian survey but revealed

ignificant differences between Canadian and Australian/New

ealand respondents. Compared with Canadian clinicians, the Aus-

ralian/New Zealand respondents in the current study recom-

ended shorter median durations for all scenarios with the ex-

eption of bacteraemic UTI ( Table 3 ). These differences are most

pparent when comparing prolonged therapy recommendations

 > 10 days) between Australian/New Zealand clinicians and their

anadian colleagues. Australian/New Zealand respondents were

ess likely to recommend prolonged duration compared with their

anadian colleagues for all syndromes ( Table 3 ). 

. Discussion 

This national survey of Australian and New Zealand ID and

CU physicians identified substantial variation in antibiotic dura-

ion recommendations for bacteraemia. The survey revealed which

yndrome, pathogen, host and prescriber factors influence the self-

eported duration of antimicrobial therapy. 

Durations of 14, 10 and 7 days were distributed amongst all

yndromes in this survey, with the median duration for each of

he five syndromes being either 7 days or 10 days. There were few

nswers outside of 14, 10 or 7 days, suggesting a strong tradition

f routine therapy durations. Use of a 7-day treatment course was

ore frequently reported in the current survey, in contrast to the

anadian survey that reported a most common duration of 14 days

9] . This may reflect a change in global temporal trend in treat-

ent durations, however, as the Canadian survey was undertaken

n 2011. 
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Table 3 

Median recommended duration of Australia/New Zealand respondents (2017 survey) compared with Canadian re- 

spondents (2011 survey), and percentage of respondents from Australia/New Zealand and Canada recommending 

prolonged therapy ( > 10 days) for each syndrome. 

Bacteraemic 

syndrome 

Median recommended duration (days) % recommending prolonged therapy 

Australia/New Zealand Canada Australia/New Zealand ID Canadian ID 

CVC-BSI 7 10 24 49 

Bacteraemic pneumonia 7 10 23 39 

Bacteraemic UTI 10 10 49 59 

Bacteraemic IAI 7 10 27 40 

Bacteraemic SSTI 10 14 34 59 

ID, infectious diseases; CVC-BSI, central venous catheter-related bloodstream infection; UTI, urinary tract infection; 

IAI, intra-abdominal infection; SSTI, skin and soft-tissue infection. 
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Overall, these data highlight the significant variation in the rec-

mmended durations of treatment amongst clinicians in treating

he same syndrome. Despite this variation of recommended treat-

ent durations, when asked a descriptive question about current

reatment durations in patients with BSI (with options being ‘usu-

lly too long’, ‘usually appropriate’ and ‘usually too short’), the ma-

ority of respondents stated that current treatment regimens for

acteraemic patients are ‘usually too long’. 

The source of bacteraemia appears to alter the antibiotic treat-

ent duration recommendation. However, distributions were very

imilar for CVC-BSI, bacteraemic pneumonia, bacteraemic UTI, bac-

eraemic IAI and bacteraemic SSTI. The results showed two dis-

inct patterns; CVC, pneumonia and IAI all had a median of 7 days

ith an IQR of 7–10 days, whilst the other two syndromes (UTI

nd SSTI) both had a median of 10 days with an IQR of 7–14 days.

hen comparing multiple pathogens in the CVC-BSI scenario, the

ausative bloodstream pathogen affected the duration of antibiotic

reatment recommendations. Median durations remained at either

0 days or 7 days for all but two of the pathogens surveyed, albeit

ith a significantly different distribution. The two exceptions were

oNS (median 5 days) and S. aureus (median 14 days). CoNS are

 common aetiology of CVC-BSI but have low virulence and usu-

lly require prosthetic material to cause ongoing infection. In con-

rast, S. aureus has a number of virulence factors that increase the

ikelihood of causing a more deep-seated metastatic infection. Ob-

ervational studies have suggested a higher failure rate in treating

. aureus infections with treatment durations of < 2 weeks [10,11] ,

ith Australian national guidelines reflecting this recommendation

12] . 

Host characteristics such as liver disease, chronic kidney dis-

ase, active malignancy and advanced age ( > 65 years) had no im-

act on the duration of recommended treatment in the vast ma-

ority of respondents in this survey. This may reflect the lack of

upportive data to guide clinicians’ use of such measures in de-

ermining duration. Measures of host response to treatment such

s fever and ongoing vasopressor requirements resulted in an in-

reased recommended duration of treatment by the majority of re-

pondents, however ongoing ventilator dependence did not. 

In each of the five bacteraemic syndromes included in this

urvey, ID physicians recommended longer durations of treatment

han ICU physicians; this difference between specialties was also

bserved in the Canadian survey. The clinical reasoning or beliefs

hat drive this difference was not ascertained by the survey. Of

ote, this observation is a potential consideration when assessing

he interplay of ID and ICU physicians, such as in an ICU antimi-

robial stewardship programme. 

This survey was limited by the overall low response rate from

he ID and ICU societies, therefore it is difficult to be certain that

he respondents are representative of the entire specialty body. In

articular, there were few ICU respondents. As with all optional

esponse surveys, an inherent bias is present because respondents

o the survey may be non-representative of their specialties at
arge, thereby skewing the results. The ICU respondents in partic-

lar were members of the ANZICS-CTG, who are a select group

f clinicians involved in clinical trials. It is also difficult to ascer-

ain whether self-reported treatment recommendations are an ac-

urate reflection of actual clinical practice These potential differ-

nces would be more accurately measured in observational studies

f actual antimicrobial therapeutic practice. 

. Conclusion 

Wide variations in the recommended durations of antimicro-

ial therapy prescribed for BSIs were identified among ID and ICU

hysician respondents to this survey. Clinicians’ decision-making is

nfluenced by the source of bacteraemia and the infecting pathogen

ut not by the patient’s underlying medical co-morbidities. 

This study adds to the current literature in several ways. It

stablishes evidence that there is significant variation in recom-

ended treatment durations amongst clinicians who participated

n the survey. This study also demonstrates that this variation has

ersisted at least from the aforementioned 2011 Canadian study

9] and that their findings were not limited to Canada alone, but

uggests a potential international trend of inconsistence in clini-

ian recommended treatment duration. Finally, this work supports

he conduct of comparative effectiveness clinical trials of shorter

ourses of antibiotics (7 days) compared with longer/traditional

ourses (e.g. 14 days) in appropriate clinical scenarios [7] . These

rials may also define patient and pathogen characteristics that will

uide the selection of appropriate patients for a shorter duration

f antimicrobial therapy. At present, more data are required before

ecommendations on a reduced duration of antimicrobial therapy

an be incorporated into clinical treatment guidelines. 
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