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Abstract 

Background: Bloodstream infections (BSIs) cause significant morbidity and mortality in critically ill children but treat-
ment duration is understudied. We describe the durations of antimicrobial treatment that critically ill children receive 
and explore factors associated with treatment duration.

Methods: We conducted a retrospective observational cohort study in six pediatric intensive care units (PICUs) 
across Canada. Associations between treatment duration and patient-, infection- and pathogen-related characteristics 
were explored using multivariable regression analyses.

Results: Among 187 critically ill children with BSIs, the median duration of antimicrobial treatment was 15 (IQR 
11–25) days. Median treatment durations were longer than two weeks for all subjects with known sources of infec-
tion: catheter-related 16 (IQR 11–24), respiratory 15 (IQR 11–26), intra-abdominal 20 (IQR 14–26), skin/soft tissue 17 
(IQR 15–33), urinary 17 (IQR 15–35), central nervous system 33 (IQR 15–46) and other sources 29.5 (IQR 15–55) days. 
When sources of infection were unclear, the median duration was 13 (IQR 10–16) days. Treatment durations varied 
widely within and across PICUs. In multivariable linear regression, longer treatment durations were associated with 
severity of illness (+ 0.4 days longer [95% confidence interval (CI), 0.1 to 0.7, p = 0.007] per unit increase in PRISM-IV) 
and central nervous system infection (+ 17 days [95% CI, 6.7 to 27.4], p = 0.001). Age and pathogen type were not 
associated with treatment duration.

Conclusions: Most critically ill children with BSIs received at least two weeks of antimicrobial treatment. Further 
study is needed to determine whether shorter duration therapy would be effective for selected critically ill children.
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Background
Bloodstream infections (BSIs) are associated with sig-
nificant morbidity and mortality in critically ill pediat-
ric patients. A large Canadian study reported an overall 
annual BSI incidence of 53.7 per 100,000 among chil-
dren [1], while a retrospective cohort study of hospital-
ized children in the United States found that patients 
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with BSIs had significantly longer hospital stays (median 
10 days vs. 2 days), more admissions to the intensive care 
unit (46% vs. 10%) and higher crude in-hospital mortality 
(5% vs. 0.34%) compared to non-BSI patients [2]. While 
early administration of adequate antimicrobial therapy 
has generally been found to be associated with decreased 
mortality in patients with infections [3–8], the optimal 
antimicrobial treatment duration for BSIs is understud-
ied [9, 10]. Most treatment recommendations are based 
on limited studies, expert opinions and clinical experi-
ence [11, 12]. Consequently, there remains a research gap 
as to whether there are patients for whom shorter antimi-
crobial treatment durations would be adequate to achieve 
clinical cure while avoiding adverse drug reactions and 
toxicities, emergence of antimicrobial resistance, and 
increased healthcare-related costs associated with exces-
sive treatment durations [9, 10, 13, 14].

Despite current research and experiences with anti-
biotic treatment duration for BSIs in adults [15–18], it 
cannot be assumed that these data can be directly extrap-
olated to infants and children. Pediatric patients have 
different underlying diseases, comorbidity patterns, age-
related susceptibilities and exposures to certain infec-
tions. The microbiologic etiology of their BSIs, patterns 
of antimicrobial resistance and clinical outcomes are 
distinct from adults [19–22]. The pharmacokinetics and 
pharmacodynamics of antimicrobials are also different in 
young infants, who are at the highest risk of bloodstream 
infections [23, 24]. Studies in critically ill children are 
needed to produce evidence and guide treatment strate-
gies that will optimize BSI outcomes and minimize treat-
ment harms.

The objectives of this multicentre, retrospective obser-
vational study were to describe prevailing approaches of 
antimicrobial treatment duration for BSIs in critically ill 
pediatric patients and to explore associations between 
treatment duration and patient-, infection- and patho-
gen-related characteristics. We hypothesized that there 
would be wide variation in the durations of antibiotics 
used to treat BSIs in critically ill infants and children, 
and the median treatment duration would be similar or 
longer than those used in adults [15]. We also hypoth-
esized that patients’ age, severity of illness, existing 
comorbidities, pathogen type and sources of infection 
would have an influence on the duration of antimicrobial 
therapy received.

Methods
Study design and setting
We conducted a retrospective observational cohort study 
of pediatric patients with BSIs in six pediatric intensive 
care units (PICUs) across Canada. Institutional research 

ethics board approval with waiver for informed consent 
was obtained at all sites.

Patient selection
We included all patients younger than 18  years of age 
who had a blood culture yielding pathogenic bacteria 
and/or fungi that was reported positive between Janu-
ary 2015 and December 2017, while admitted to a PICU. 
We excluded patients with single positive blood cultures 
representing probable contamination (coagulase negative 
staphylococci, Bacillus species, Corynebacterium species, 
Cutibacterium species, Aerococcus species, Micrococ-
cus species), patients with complicated BSIs where need 
for prolonged treatment is more established (infective 
endocarditis, osteomyelitis, septic arthritis, undrainable 
abscess, unremovable prosthetic material) [15, 25–28], 
patients who did not receive any antimicrobial therapy 
and patients previously enrolled in the study.

Data collection
Data were collected by one of the authors (SP), expe-
rienced research coordinators and supervised medi-
cal and pharmacy students. A web-based electronic 
case report form derived from a similar form previously 
used to study antimicrobial treatment duration in criti-
cally ill adult patients was modified for use in pediatric 
patients and utilized to record data [15]. The case report 
form provided initial automatic checks for missing and 
invalid data. One of the authors (SP) performed a man-
ual validation of the electronic data afterwards. Patient 
demographics, reasons for admission, severity of illness, 
comorbidities, source of BSI, pathogens and suscepti-
bilities, antimicrobial treatments, and outcomes (relapse 
of infection, PICU readmission, mortality status at dis-
charge from PICU and hospital) were collected. Patients 
were considered immunosuppressed if they had one or 
a combination of: hematopoietic stem cell transplant, 
malignancy, solid organ transplant, neutropenia, sys-
temic corticosteroids, chemotherapy, asplenia or immu-
nodeficiency syndrome.

Duration of adequate antimicrobial treatment
The duration of adequate antimicrobial treatment 
was defined as the number of consecutive days on or 
after blood culture collection during which the patient 
received an antimicrobial regimen to which the index 
blood culture isolate(s) was/were all susceptible. The 
total duration could extend as far back as the date of the 
initial blood culture collection and could include multiple 
adjacent or overlapping courses of different antimicrobi-
als to which the pathogens were susceptible. To allow for 
clinical scenarios where dosing intervals may be extended 
intentionally, such as renal impairment and delayed drug 
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clearance, a maximum of one day was allowed during the 
treatment course that the patient did not receive at least 
one effective antimicrobial agent [15].

Statistical analyses
Patient characteristics were summarized using descrip-
tive statistics (frequencies with percentages, means with 
standard deviation [SD] and medians with interquar-
tile range [IQR]). The primary outcome was the dura-
tion of adequate antimicrobial treatment, summarized 
with descriptive statistics (median [IQR]) for the over-
all cohort, for each participating PICU and for sub-
groups stratified by age, severity of illness, comorbidities, 
sources of infection and pathogens. Median treatment 
durations according to patient and pathogen variables 
were compared using Wilcoxon rank sum test for con-
tinuous variables (for 2 groups) and Kruskal–Wallis test 
(for > 2 groups). Patients who died within 10 days of their 
BSI and were still receiving antimicrobials were excluded 
from analyses to mitigate survivor bias because their 
antimicrobial treatments were discontinued due to death 
instead of clinical decision-making.

Multivariable linear regression with a random effect 
for PICU site to account for patient clustering, was used 
to examine the relationship between treatment dura-
tion and independent variables identified a priori based 
on clinical relevance. These variables were included in 
the regression model regardless of their statistical sig-
nificance in univariate analyses: patient age, severity of 
illness (PRISM-IV score), comorbidities, pathogen and 
source of infection.

Sensitivity analyses of median treatment duration 
and regression analyses were performed by excluding 
patients with fungemia, patients less than 3 months old 
and patients with central nervous system (CNS) infec-
tions. We also performed a separate multivariable linear 
regression adjusted for PICU site to determine the effect 
of study site on the regression model.

All comparisons were two-sided and p-value < 0.05 was 
considered statistically significant. No adjustments were 
made for multiple comparisons. Statistical analyses were 
conducted using SAS statistical software version 9.4M6 
(SAS Institute, Cary, NC) and R version 4.0.2.

Sample size
For the primary objective, we required data from 196 
patients to estimate treatment duration to within ± 7% 
precision for a 95% confidence interval, or 151 patients 
for an estimate within ± 8% precision. This was based 
on our hypothesis that critically ill children would have 
a median treatment duration for BSIs that is similar 
or greater than 14  days, as previously reported in criti-
cally ill adults [15]. To avoid over-representation of any 

single PICU, we allowed for a maximum of 75 patients 
per PICU site so that no one PICU would comprise more 
than half of the minimum required sample size.

Results
Patient and pathogen characteristics
The study population included a total of 211 critically 
ill children with BSIs in six PICUs across four prov-
inces in Canada. For analyses of prescribed treatment 
duration, 24 patients were excluded because they died 
within 10  days of initiation of antimicrobials while still 
receiving therapy (n = 8) or had missing data regard-
ing antimicrobial treatments or organisms (n = 16). 
Table 1 summarizes the baseline demographic data of the 
remaining 187 patients in the study cohort. The median 
age of the patients was 0.75 (IQR 0.25–4) years, 54% were 
male and 49% had medical indications for admission to 
the PICU. The most common reasons for admission were 
respiratory distress and septic shock.

The most common comorbidities found among 
patients were cardiovascular, respiratory, neurological 
and immunosuppression. There was a total of 225 organ-
isms isolated from index blood cultures among the 187 

Table 1 Characteristics of critically ill children with bloodstream 
infections

SD standard deviation, IQR interquartile range
a Total does not equal 187 because patients could have multiple reasons for 
PICU admission

Characteristic n = 187

Age, years

  Median (IQR) 0.75 (0.25–4)

Male sex, n (%) 100 (54)

Admission category, n (%)

  Medical 91 (49)

  Cardiac-surgical 44 (24)

  Surgical 22 (12)

  Neurological/neurosurgical 5 (3)

  Trauma 3 (2)

  Burns 3 (2)

  Other/missing 19 (10)

Reasons for ICU admission, n (%)a

  Respiratory distress 45 (24)

  Septic shock 45 (24)

  Surgery 37 (20)

  Congenital heart disease 28 (15)

  Bloodstream infection 14 (8)

  Pneumonia 12 (6)

  Other 101 (54)

PRISM-IV

  Mean (SD) 8.4 (7.2)

  Median (IQR) 8 (3–12)
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patients included in the study–156 patients grew one 
organism, 26 patients grew two organisms, and 5 patients 
grew three or more organisms. Among 179 patients for 
whom source control procedure information was avail-
able, 105 (58.7%) did not undergo any source control 
measures and the remaining had one or a combination of 
the following: 60 (33.5%) had central vascular catheters 
removed or exchanged, 10 (5.6%) underwent surgical 
interventions involving the thorax or abdominal cavity, 7 
(3.9%) had abscesses drained, 4 (2.2%) underwent chest 
tube insertions and 3 (1.7%) wound debridements and 
5 (8.3%) had other procedures involving relief of ureter/
bladder obstruction, Foley catheter removal/exchange, 
extracorporeal membrane oxygenation circuit change 
and pigtail insertion (unspecified site).

Duration of adequate antimicrobial treatment
Overall, the median duration of adequate antimicrobial 
treatment was 15 (IQR 11–25) days (Fig.  1). There was 
wide variability in treatment durations both within and 
across PICU sites (Supplement Table 1).

Patient outcomes
Relapses of the underlying focus of infection, defined as 
recurrence of infection from the date of cessation of anti-
microbial therapy to the end of hospital stay were docu-
mented for 13 (7%) patients. Overall, 167 (89%) patients 
were discharged from the PICU alive, 34 (18%) patients 

required readmission to the PICU and 163 (87%) were 
discharged alive from hospital.

Patient characteristics and treatment duration
In univariate analyses, there were no significant differ-
ences in the durations of adequate antimicrobial treat-
ment received by patients across age groups, comorbidity 
profiles, or PRISM-IV severity of illness score (Table 2).

Infection characteristics and treatment duration
The three most common organisms causing infections 
were Staphylococcus aureus (13%), Enterococcus spe-
cies (12%) and Klebsiella species (10%). The violin plots 
in Fig. 2 compare the distribution of treatment durations 
according to pathogen groups. Across pathogens, the 
median (IQR) treatment durations were generally similar, 
with the exception of infections caused by other staphy-
lococci (including coagulase negative staphylococci) 
which were treated for shorter duration (median 11 (IQR 
7–13) days) compared to the rest of the other pathogens. 
Infections caused by Candida species were treated for a 
median duration of 30 (IQR 17–34) days (Table 3).

In violin plots illustrating the distributions of treatment 
duration according to underlying sources of BSI, more 
than one treatment duration peak is also seen in each 
plot indicating different treatment durations used for the 
same source(s) of infection (Fig.  3). In univariate analy-
ses, the median treatment durations were significantly 
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longer in patients whose infections were attributed to 
sources in the abdomen, CNS and skin/soft tissues. In 
contrast, median treatment duration was shorter when 
the source of infection was unclear (Table 3).

Multivariable linear regression analysis
In multivariable linear regression analysis, a CNS source 
of infection was associated with an additional 17 (95% 
CI, 6.7–27.4, p = 0.001) days of antimicrobial treatment, 
whereas a source of infection classified as ‘Other’ was 
associated with an additional 19.2 (95% CI, 7.6–30.8, 
p = 0.001) days, if all other variables were held constant. 
Infections that were classified as ‘Other’ included three 
retropharyngeal abscesses, one endovasculitis, one infec-
tion possibly related to cardiac surgery and one unspeci-
fied infection. With the same regression model adjusted 
for other variables, treatment duration was also asso-
ciated with increased patient severity of illness by 0.4 
(95% CI, 0.1–0.7, p = 0.007) additional days of therapy 
for each increase in PRISM-IV score by one unit. The 
other variables: age, comorbidities and pathogen were 

not associated with the duration of antimicrobial therapy 
received (Table 4).

Sensitivity analyses
In sensitivity analyses, the exclusion of patients with 
CNS infections, patients less than 3  months of age and 
patients with fungemia did not significantly change the 
median duration of antimicrobial therapy (Supplement 
Table 2). Severity of illness (PRISM-IV), CNS infections 
and ‘Other’ infections remained significantly associated 
with treatment duration in multivariable linear regres-
sion when patients with fungemia were excluded. The 
results were similar with the exclusion of patients who 
were less than 3 months of age. When patients with CNS 
infections were excluded, PRISM-IV and ‘Other’ infec-
tions remained significantly associated with longer anti-
microbial treatment duration.

The multivariable linear regression model adjusted for 
PICU site was similar to the model where PICU site was 
a random effect. Severity of illness (PRISM-IV), CNS 
infections and ‘Other’ infections remained significantly 
associated with treatment duration (Supplement Table 3) 
while PICU site was not significant.

Discussion
In our observational study of critically ill children with 
BSIs in six Canadian PICUs, we found that half of these 
children received at least 15  days of antimicrobial ther-
apy. Treatment durations were similar regardless of 
patients’ ages or pre-existing comorbidities. Bacteremia 
secondary to intra-abdominal, skin/soft tissue and CNS 
infections were treated for longer periods. In contrast, 
the treatment duration was shorter if the source of infec-
tion was unclear. Infections caused by coagulase  nega-
tive staphylococci (not S. aureus) were treated for shorter 
durations compared to other organisms, while infections 
caused by Candida species were treated for longer. This 
is not surprising since coagulase negative staphylococci 
infections are usually less virulent causing less severe 
infections, while fungemia has been shown to be associ-
ated with higher infection-related mortality and potential 
metastatic complications including chorioretinitis [21]. 
However, in multivariable linear regression, only CNS 
infections, infections classified as ‘Other’ and severity of 
illness were independently associated with longer treat-
ment durations.

Our finding that BSIs in critically ill children are 
treated for a median of 15 (IQR 11–25) days is compa-
rable to a similar study conducted in critically ill adults 
who received a median treatment duration of 14 (IQR 
9–17.5) days [15]. Since children have different under-
lying diseases and comorbidities as well as age-related 
differences in susceptibilities and exposures to different 

Table 2 Patient characteristics and treatment duration

IQR interquartile range
a Wilcoxon rank sum
b Kruskal-Wallis test
c PRISM-IV score dichotomized at overall study cohort median score of 8

Characteristic n (%) Median (days) IQR (days) p-valuea

Age (years)
  < 1 104 (56) 15 11–23.5 0.31b

  1–4 41 (22) 17 12–31

  5–11 21 (11) 15 11–20

  ≥ 12 21 (11) 15 10–23

Severity of illness
  PRISM-IVc score 0.2

    < 8 93 (50) 15 11–23

    ≥ 8 94 (50) 16 12–30

Comorbidities
  Cardiovascular 0.97

    Yes 71 (38) 16 11–25

    No 116 (62) 15 11–25

  Respiratory 0.74

    Yes 42 (23) 15.5 12–20

    No 145 (78) 15 11–27

  Neurological 0.94

    Yes 24 (13) 16 13.5–19.5

    No 163 (87) 15 11–26

  Immunosup-
pressed

0.48

    Yes 43 (23) 15 10–23

    No 144 (77) 15 11–26
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infections compared to adults, we usually expect clini-
cal practices to be different between the management of 
critically ill children and adults. Nevertheless, our study 
results, together with those of the adult study [15], reveal 
that most BSIs are being treated for at least two weeks in 
both adult and pediatric critically ill patients.

We also observed considerable variability in overall 
treatment durations both within and between different 
PICUs across Canada. The practice variations and the 
lack of substantial differences seen in treatment duration 
across most patient, pathogen and infection characteris-
tics suggests that uncertainty exists about the appropriate 
treatment duration for BSIs. Most studies on antimicro-
bial treatment duration for BSIs in neonates and chil-
dren have focused on bacteremia related to specific 
syndromes or pathogens separately, such as meningitis 
[29, 30], S. aureus  [31–34] or Gram negative organisms 
[35, 36]. The resulting evidence has mostly been graded 
as only sufficient to provide some or weak support for 

recommendations requiring care or caution if applied to 
practice [37]. Observational studies, randomized con-
trolled trials and systematic reviews comparing long- 
versus short-duration antibiotic therapy for bacteremia 
suggest that shorter treatment courses in neonates and 
children have similar clinical outcomes to longer treat-
ments [9, 31, 35, 38–40]. Yet, there are also exceptions 
where longer duration therapy appears to be more appro-
priate, such as bacteremia caused by S. aureus or when 
indwelling central lines are not removed [31, 35].

The nature of critical care requires clinicians to make 
clinical decisions amidst evolving patient characteristics, 
changing clinical parameters, new laboratory findings 
and fluctuating clinical stability. These complex factors, 
in addition to differences in institutional culture and the 
general lack of evidence-based guidelines for treatment 
duration of infections have also been shown to contribute 
to significant variations in prescribing practice regarding 
antimicrobial use [41].
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In an era of increasing antimicrobial resistance, it is 
important to develop strategies to reduce antimicrobial 
overuse. One way to achieve this would be to optimize 

the duration of antimicrobial therapy and provide the 
shortest effective and safe duration of treatment. Our 
study results provide important data that demonstrates 

Table 3 Infection characteristics and treatment duration

IQR interquartile range, CONS coagulase negative staphylococci
a Wilcoxon rank sum
b Kruskal-Wallis test
c Other sources: 3 retropharyngeal abscesses, 1 possibly related to cardiac surgery, 1 endovasculitis, 1 unspecified

Characteristic n (%) Median (days) IQR (days) p-valuea

Pathogen
 Staphylococcus aureus 29 (13) 17 13–32 0.03b

 Enterococcus species 27 (12) 16 11–30

 Other staphylococci, including CONS 19 (8) 11 7–13

 Streptococcus species

   S. pneumoniae 10 (4) 15 12–29

   Group B streptococcus 7 (3) 11 5–15

   Group A streptococcus 6 (3) 15.5 11–51

   Other streptococci 12 (5) 11 9.5–15.5

 Klebsiella species 23 (10) 16 11–26

 Escherichia coli 18 (8) 16 12–23

 Enterobacter cloacae 16 (7) 17 15–21.5

 Pseudomonas species 11 (5) 17 15–26

 Other Gram negative bacteria 25 (11) 19 11–30

 Other Gram positive bacteria 13 (6) 12 7–15

 Candida species 9 (4) 30 17–34

Underlying source
  Vascular catheter 0.81

    Yes 77 (41) 16 11–24

    No 110 (59) 15 11–25

  Respiratory 0.74

    Yes 34 (18) 15 11–26

    No 153 (82) 15 11–23

  Intra-abdominal 0.04

    Yes 22 (12) 20 14–26

    No 165 (88) 15 11–23

  Skin/soft tissue 0.02

    Yes 20 (11) 17 15–33

    No 167 (89) 15 11–23

  Urinary 0.34

    Yes 13 (7) 17 15–35

    No 174 (93) 15 11–24

  CNS 0.02

    Yes 7 (4) 33 15–46

    No 180 (96) 15 11–23

  Other source(s)c 0.07

    Yes 6 (3) 29.5 15–55

    No 181 (97) 15 11–23

  Unclear source 0.02

    Yes 37 (20) 13 10–16

    No 150 (80) 16 11–27
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there is a need to study what duration is actually 
needed for adequate treatment of BSIs in critically ill 
children and to determine whether shorter treatment 
durations could be appropriate for patients with certain 
clinical and infection-related characteristics. More pro-
spective research to produce evidence that will inform 
and develop optimal prescribing policies for treating 
BSIs is needed.

Strengths of this study include the range of partici-
pating PICUs across five cities in four provinces across 
Canada, the capture of all systemic antimicrobial thera-
pies received by patients from the first positive index 
blood culture and adjudication in every case to confirm 
that the antimicrobial therapies used were reported 
active against the pathogen when treatment duration 
was calculated. We also mitigated survivor bias by 
excluding patients who died early while on antibiotics 
so that their deaths would not be incorrectly attributed 
to having received short duration antimicrobial ther-
apy. Our study results are generalizable because we did 
not put restrictions on the sources of infection or types 
of pathogen included, with the exception of contami-
nating organisms and the few foci of infection where 

prolonged treatment is well-established. We also used 
multivariable linear regression analysis to account for 
pre-selected differences between patients, pathogens 
and infections, as well as clustering of patients within 
PICUs.

There are some limitations to this study due to the ret-
rospective observational design. Adequate treatment 
duration was adjudicated based on the days of consecu-
tive therapy with active antimicrobials, but we could not 
confirm that the antimicrobials were always intended for 
the treatment of the BSI. The determination of an under-
lying source of infection in a retrospective chart review 
was challenging because this was not always explicitly 
stated in the chart and reported signs and symptoms 
and test results alone do not always sufficiently clarify 
the source. Clinical decisions about treatment duration 
depend on the clinical context and there could have been 
other confounding factors influencing treatment dura-
tion that were not captured. Finally, details about the tim-
ing of source control, which would influence the duration 
of antimicrobial therapy prescribed, were not captured.
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Conclusions
In our retrospective observational study, most critically 
ill children with BSIs received long courses of antimi-
crobial therapy lasting at least two weeks and practice 
heterogeneity was seen both within and across differ-
ent PICUs. Our findings support a need for further 
study to determine whether shorter duration therapy 
could be appropriate for certain patients or infec-
tious syndromes. Optimizing treatment duration has 
the potential to reduce unnecessary antimicrobial use, 
complications associated with antimicrobial therapies 
and development of resistance.
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Table 4 Multivariable patient and pathogen predictors of 
antimicrobial treatment duration

CI confidence interval, CONS coagulase negative staphylococci

Number of PICU sites = 6

Mixed model, PICU site included as random effect
a Other sources: 3 retropharyngeal abscesses, 1 possibly related to cardiac 
surgery, 1 endovasculitis, 1 unspecified

Predictor Adjusted 
beta 
coefficient

95% CI p-value

Age in years -0.1 -0.6 to + 0.3 0.62

PRISM-IV score  + 0.4  + 0.1 to + 0.7 0.007

Comorbidities

 Cardiovascular -0.4 -4.7 to + 3.9 0.85

 Respiratory -1.4 -6.4 to + 3.6 0.58

 Neurologic -1.9 -8 to + 4.2 0.54

 Immunosuppressed -2.4 -7.3 to + 2.6 0.34

Pathogen group

 Staphylococcus aureus  + 1.7 -6.2 to + 9.5 0.68

 Enterococcus species  + 0.3 -7.1 to + 7.7 0.93

 Other staphylococci/CONS -6.2 -15.4 to + 3 0.19

 Streptococcus species -0.7 -7.6 to + 6.3 0.85

 Other Gram negative 
bacteria

 + 2.5 -4.3 to + 9.3 0.47

 Other Gram positive 
bacteria

-8.6 -19.1 to + 1.8 0.11

 Candida species  + 5.3 -6.7 to + 17.3 0.38

 Polymicrobial  + 0.4 -7.2 to + 8 0.92

 Enterobacterales reference – –

Underlying source

 Vascular catheter -1.4 -6.9 to + 4.1 0.62

 Respiratory -1.8 -7.8 to + 4.3 0.57

 Urinary  + 1.2 -7.6 to + 9.9 0.79

 Intra-abdominal  + 4.1 -2.4 to + 10.7 0.22

 Skin/soft tissue  + 0.9 -6.2 to + 8 0.8

 CNS  + 17  + 6.7 to + 27.4 0.001

  Othera  + 19.2  + 7.6 to + 30.8 0.001

 Unclear -4.4 -11.1 to + 2.3 0.2
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