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ABSTRACT

Objectives: To compare antimicrobial and resource utilization with T2 Magnetic Resonance
(T2MR) versus blood culture (BC) in patients with suspected bloodstream infection.
Methods: We systematically searched MEDLINE, EMBASE, and CENTRAL for randomized
trials or observational controlled studies of patients with suspected bloodstream infection
receiving a diagnosis with T2MR or BC. Using an inverse variance meta-analysis model, we
reported mortality using the risk ratio (RR) and the remaining outcomes as the mean difference
(MD).
Results: Fourteen studies were included in the meta-analysis. Time to detection (MD=-81
hours; p<0.001) and time to species identification (MD=-77 hours; p<0.001) were faster with
T2MR. Patients testing positive on T2MR received targeted antimicrobial therapy faster (-42
hours; p<0.001) and patients testing negative on T2MR were de-escalated from empirical
therapy faster (-7 hours; p=0.02) vs. BC. Length of intensive care unit stay (MD=-5.0 days;
p=0.03) and hospital stay (MD=-4.8 days; p=0.03) were shorter with T2MR. Mortality rates
were comparable between T2MR and BC (28.9% vs. 29.9%, RR=1.02, p=0.86).
Conclusion: Utilization of T2MR for identification of bloodstream pathogens provides faster
time to detection, faster transition to targeted microbial therapy, faster de-escalation of empirical
therapy, shorter ICU and hospital stay, and with comparable mortality rate versus BC.
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1. Introduction
Sepsis is characterized by life-threatening acute organ dysfunction secondary to bacterial, fungal,
or viral infection 1 and affects more than 49 million individuals each year 2. Sepsis is responsible
for 11 million deaths annually, representing 20% of deaths globally 2. Sepsis also presents a
significant economic burden since the average hospital stay for patients receiving a sepsis
diagnosis costs $18,400, which is twice the average cost compared to all other diagnoses 3.
Sepsis management is usually initiated with fluid resuscitation, source infection control,
and broad-spectrum antibiotics 4. Delays in prescribing appropriate antibiotic therapy (AAT) are
associated with progression in sepsis severity, higher rates of complications, de novo resistance,
increased C. difficile infection prevalence, and increased health care costs 5-11. On the other
hand, overuse or misuse of antimicrobial therapy is associated with a higher risk of adverse
events and contributes to antimicrobial resistance. For these reasons, it is imperative to rapidly
identify the specific causative pathogens to allow earlier AAT, or to rule out bloodstream
infection (BSI) with subsequent antimicrobial withdrawal or rapid de-escalation.
Blood cultures (BC) followed by post-BC species identification for positive tests remain
the gold standard for diagnosing bacterial and fungal bloodstream infections (BSIs). However,
major limitations of BC include slow turnaround time and suboptimal sensitivity 4.
Consequently, there has been recent interest in developing rapid diagnostic tests (RDTs) to
identify specific pathogens responsible for BSIs and to facilitate earlier administration of AAT or
de-escalation of unnecessary antibiotics. Numerous RDTs are available to detect sepsis-causing
pathogens, yet most depend on waiting for BC results before processing which may hinder their
adoption into clinical workflows 12. There is a clear unmet need for faster, culture-independent
diagnostic methods for specific pathogen identification in patients with BSI.
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A magnetic resonance (MR)-based molecular diagnostic device (T2Dx, T2 Biosystems,
Lexington, MA, United States) utilizing specific panels identifies the most prevalent and deadly
bacterial (T2Bacteria panel) and fungal (T2Candida panel) species directly from complex
matrices including unprocessed whole blood samples without the need for BC 13 (Supplement
Figure 1). The nanodiagnostic panels detect microbial cells in a fully automated process
utilizing standard K2-EDTA vacutainer collection tubes. The mechanism of detection involves
mechanically lysing red blood cells, using polymerase-chain reaction primers to amplify target
DNA sequences, and hybridization of the amplicons to probe-enriched supraparamagnetic
nanoparticles to provide species identification by measuring the MR signal produced via
agglomeration of these nanoparticles. The T2Bacteria panel detects E. faecium, S. aureus, K.
pneumoniae, P. aeruginosa, E. coli, and A. baumannii (the latter approved in Europe only).
These ESKAPE pathogens are especially problematic owing to their antibiotic resistance
mechanisms and nosocomial spread. The T2Candida panel detects the most common pathogenic
Candida species that account for over 95% of candidemia at most hospitals, namely C.
albicans/C. tropicalis, C. glabrata/C. krusei, and C. parapsilosis 14. While numerous papers
have reported the diagnostic performance of T2MR 15,16, a comprehensive analysis regarding
changes in antimicrobial prescribing patterns and impacts on resource utilization has not been
undertaken. The purpose of this systematic review with meta-analysis was to compare
antimicrobial and resource utilization with T2MR versus BC in patients with suspected BSI.

2. Methods

2.1 Literature search
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The systematic review methodology adhered to the guidance set forth in the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) statement 17 and was prospectively
registered with the ResearchRegistry (Review Registry UIN: reviewregistry1050). We searched
MEDLINE, EMBASE, and CENTRAL for randomized controlled trials or observational studies
of patients with suspected BSI receiving a diagnosis with T2MR or BC. The details of the
MEDLINE search strategy are listed in Supplement Table 1. The syntax for EMBASE and
CENTRAL was similar and adapted accordingly. We manually searched the Directory of Open
Access Journals, Google Scholar, the reference lists of included papers and relevant metaanalyses, clinical trial registries (www.ClinicalTrials.gov and www.Controlled-Trials.com),
conference proceedings published in Open Forum Infectious Diseases and PubMed Central, and
the T2MR manufacturer website 18. Grey literature was eligible for inclusion in order to
minimize the influence of publication bias 19. No language or date restrictions were applied.
The final search was performed on December 31, 2020.

2.2 Study selection
Study selection was performed by two researchers with extensive systematic review experience
(LM, DF). Study selection discrepancies between the reviewers were resolved by discussion and
consensus. Titles and abstracts were screened to exclude review articles, cost effectiveness
studies, commentaries, letters, case reports, and obvious irrelevant studies. The full-text
manuscripts of the remaining articles were retrieved and reviewed. Studies were excluded if the
total sample size was less than 10 to minimize the influence of small-study bias, if the sample
consisted exclusively of pediatric cases or the comparison consisted of discordant cases only
[e.g., T2MR(+) vs. BC(-)], if nonclinical samples (i.e., spiked samples) were tested, or if
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outcomes of interest were not reported or not calculable. In studies where a kin relationship was
identified (multiple publications reporting identical outcomes in the same or overlapping series
of patients), the manuscript with the largest sample size was considered the primary report.
Secondary reports were checked for complementary data on descriptions of study participants,
design characteristics, or study outcomes.

2.3 Data extraction
We initially pilot-tested and refined a database to ensure consistency with outcomes reported in
the literature. Data were independently extracted from eligible articles by the same two
reviewers. Data extraction discrepancies between the reviewers were resolved by discussion and
consensus. The standardized data extraction forms consisted of general manuscript information,
study design features, patient characteristics, risk of bias using the Newcastle-Ottawa scale 20,
and outcome data. The risk of bias appraisal consisted of three study attributes: selection,
comparability, and outcome. For selection, we evaluated representativeness of exposed cohort,
selection of non-exposed cohort; ascertainment of exposure, and demonstration that outcome of
interest was not present at start of study. For comparability, we evaluated study controls for
baseline comorbidities and disease severity. For outcome, we evaluated adequacy of outcome
assessment, adequacy of follow-up duration, and adequacy of follow-up of cohorts. Studies were
classified as high (1-3 stars), intermediate (4-5 stars), or low (6-9 stars) risk of bias accordingly.

2.4 Outcomes
Main outcomes of this review were time to detection, time to species identification, time to
targeted therapy among T2MR positive cases, time to empirical therapy de-escalation among
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T2MR negative cases, length of intensive care unit (ICU) stay, length of hospitalization, and
mortality. Time to detection was defined as the number of hours from the time of diagnostic
testing to the time of a positive or negative diagnosis. Time to species identification was defined
as the number of hours from the time of diagnostic testing to the time of specific pathogen
identification among positive cases. Time to targeted therapy was defined as the number of
hours from the time of diagnostic testing to the time of AAT among T2MR positive cases with
species identification. Time to empirical therapy de-escalation was defined as the number of
hours from the time of diagnostic testing to the time of broad-spectrum antimicrobial or
antifungal discontinuation among T2MR negative cases. Length of hospitalization and length of
ICU stay (both measured in days) were reported in standard fashion. Mortality was reported as
death occurring in-hospital (preferentially) or within 30 days of admission. If results were
incomplete or unclear, we contacted the corresponding author for additional data.

2.5 Data analysis
Continuous outcomes were reported as the mean difference (MD) between groups and 95%
confidence interval where a negative value favored T2MR (indicating faster time with T2MR)
and a positive value favored BC (indicating faster time with BC). Mortality was reported as a
risk ratio (RR) and 95% confidence interval, where a RR < 1 indicated lower risk with T2MR
and a RR > 1 indicated higher risk with T2MR. Confidence intervals were adjusted for paired
sampling when appropriate. Forest plots were used to illustrate individual study findings and
pooled meta-analysis results. We used the I2 statistic to estimate heterogeneity of effects among
studies with values of ≤ 25%, 50%, and ≥ 75% representing low, moderate, and high
inconsistency, respectively 21. When moderate or high heterogeneity was identified (I2 ≥ 50%), a
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random-effects model with inverse variance weighting was used; otherwise, a fixed-effect
inverse variance model was used 22. Publication bias was qualitatively assessed by visual
inspection of funnel plots where the effect size on the x-axis was plotted against its standard
error on the y-axis, and quantitatively assessed with Harbord’s test for any outcome reported in
at least 10 studies 23. In accordance with Cochrane Collaboration recommendations, we planned
to perform a subgroup analysis on the association of study-level factors with any outcome
reported in at least 10 studies. Independent variables included in the subgroup analysis were
study design (prospective vs. retrospective), risk of bias (low vs. intermediate), geographical
location (Europe vs. United States), suspected pathogen (Bacteremia vs. Candidemia), sample
size (above median value vs. below median value), patient age (above median value vs. below
median value), and female sex (above median value vs. below median value). In order to
evaluate the influence of single-study effects, we performed a one-study removed sensitivity
analysis in which we iteratively removed one study at a time to determine whether conclusions
were significantly influenced by outlier studies. An individual study was considered an outlier if
the effect size fell outside the 95% confidence interval of the pooled meta-analysis effect size.
Statistical analyses were performed by a biostatistician author (LM) using Review Manager v5.3
(Cochrane Collaboration).

2.6 Role of the funding source and data availability statement
No funding was received for this study. The manufacturer of the T2Dx device (T2 Biosystems)
was not involved in any aspect of this review. The underlying data from this meta-analysis may
be made available for research purposes upon receipt of a proposal to the corresponding author
in accordance with the National Institutes of Health Data Sharing Policy 24.
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3. Results

3.1 Search results
The systematic literature search identified 215 publications, we reviewed 81 full-text papers and
excluded 58 papers, most commonly those reporting no outcomes relevant to this meta-analysis
or review articles. Ultimately, 14 primary studies linked to 9 secondary studies were included in
the meta-analysis (Supplement Figure 2). Supplementary unpublished data were provided from
the lead author of one study included in the systematic review 25.

3.2 Study characteristics
Among the 14 primary studies comparing T2MR to BC, there was 1 randomized trial, 9
prospective observational studies, and 4 retrospective observational studies. T2MR was
performed using the T2Bacteria panel in 8 studies and the T2Candida panel in 6 studies. The
mean patient age in each study ranged from 55 to 65 years, there was a slight male
preponderance, and the most common clinical presentation was a sepsis syndrome prompting BC
collection to rule out bacteremia (Table 1). The risk of bias was low in 8 studies and
intermediate in 6 studies; no study was classified as high risk of bias (Table 2).

3.3 Meta-analysis results

Information Classification: General

3.3.1 Time to detection
Among 13 comparisons, mean time to detection was faster with T2MR vs. BC (MD=-81 hours;
95% CI: -93 to -69; p<0.001). Significant heterogeneity (I2 > 99%) in the magnitude of this
benefit was observed among studies (Figure 1). Publication bias was not evident by visual
inspection of the funnel plot nor by Harbord’s test (p=0.52) (Supplement Figure 3).

3.3.2 Time to species identification
Among 7 comparisons, mean time to species identification was faster with T2MR vs. BC (MD=77 hours; 95% CI: -114 to -41; p<0.001). Significant heterogeneity (I2 > 99%) in the magnitude
of the effect was observed (Figure 2). Publication bias was not visually evident (Supplement
Figure 4).

3.3.3 Time to targeted therapy in T2MR positive cases
Among 4 comparisons involving patients who tested positive on T2MR, mean time to receiving
targeted antimicrobial therapy was faster with T2MR vs. BC (MD=-42 hours; 95% CI: -62 to 23; p<0.001). Significant heterogeneity (I2 = 99%) was identified (Figure 3), and publication
bias was not visually evident (Supplement Figure 5).

3.3.4 Time to empirical treatment de-escalation in T2MR negative cases
Among 4 comparisons involving patients who tested negative on T2MR, mean time to empirical
therapy de-escalation was faster with T2MR vs. BC (MD=-7 hours; 95% CI: -13 to -1; p=0.02).
Significant heterogeneity (I2 = 92%) among studies was detected (Figure 4). Publication bias
was not visually evident (Supplement Figure 6).
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3.3.5 Length of intensive care stay
Among 3 comparisons, the mean length of ICU stay was shorter with T2MR vs. BC (MD=-5.0
days; 95% CI: -9.6 to -0.5; p=0.03) (Figure 5). Heterogeneity was low (I2 = 21%) and
publication bias was not evident (Supplement Figure 7).

3.3.6 Length of hospital stay
Among 3 comparisons, the mean length of hospital stay was shorter with T2MR vs. BC (MD=4.8 days; 95% CI: -9.4 to -0.3; p=0.04) (Figure 6). Heterogeneity was low (I2 = 0%) and
publication bias was not evident (Supplement Figure 8).

3.3.7 Mortality
Among 4 comparisons, the risk of mortality was comparable between T2MR vs. BC (28.8% vs.
29.9%; RR=1.02; 95% CI: 0.81 to 1.29; p=0.86) (Figure 7). Heterogeneity was low (I2 = 0%)
and publication bias was not evident (Supplement Figure 9).

3.4 Meta-analysis subgroup and sensitivity analysis
In a subgroup analysis of time to detection, we identified no patient- or study-related factors that
influenced the treatment benefit of T2MR. Time to detection results statistically favored T2MR
in every subgroup identified with the mean reduction ranging from 62 to 119 hours (Table 3).
Subgroup analysis was not performed for other outcomes due to an insufficient number of
studies. The meta-analysis results for each outcome were minimally influenced by any single
study. This is evidenced by demonstration of comparable results in the main analysis versus
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those identified following a sensitivity analysis utilizing iterative removal of one study at a time
(Supplement Table 2).

4. Discussion
In a systematic review of 14 controlled studies comparing T2MR to BC for detection of bacterial
and fungal BSI, there were several key findings. First, time to detection and time to species
identification were approximately 3 days faster when using T2MR. Second, faster diagnosis
times translated to meaningful changes in patient management where patients receiving a
positive diagnosis transitioned to targeted microbial therapy 42 hours faster than those diagnosed
with BC, and patients receiving a negative diagnosis were removed from unnecessary empirical
therapy 7 hours faster vs. BC. Finally, diagnosis with T2MR safely facilitated ICU and hospital
discharge 5 days faster than with BC. These results suggest that T2MR may be an important
adjunct to BC that may allow accurate and timely management of patients with BSI.
The management of infection in severe patients (e.g. critically ill, immunocompromised,
elderly) is challenging. Antimicrobial therapy initiation should rely on two main considerations:
the need for early antimicrobial coverage and the potential harm from inappropriate microbial
use. Indeed, a critical window of time exists when delivery of antimicrobial therapy may alter
the biologic response to widespread systemic inflammatory injury 11. On the other hand, rapid
de-escalation should occur as soon as possible based on susceptibility of causative organisms if
infection is excluded. The results of this meta-analysis demonstrated that a positive T2MR
diagnosis facilitated patients receiving AAT nearly 2 days faster than those diagnosed with BC.
Interestingly, among negative T2MR cases, the time to broad-spectrum antimicrobial deescalation was only 7 hours faster with T2MR vs. BC with wide variability observed among
studies. One plausible explanation for this finding is that clinicians may be reluctant to de-
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escalate from broad-spectrum antibiotics in light of a negative T2MR test since the panels do not
currently detect all potentially causative pathogens. Currently, the T2Bacteria panel detects E.
faecium, S. aureus, K. pneumoniae, P. aeruginosa, E. coli, and A. baumannii (the latter approved
in Europe only). The T2Candida panel detects the 5 most common pathogenic Candida species
that account for over 95% of candidemia at most hospitals, including C. albicans/C. tropicalis,
C. glabrata/C. krusei, and C. parapsilosis 14. Thus, depending on the clinical circumstances, it
may be prudent to await BC results following a negative T2MR result prior to empirical therapy
discontinuation although, in the interim, the test results may allow the clinician to streamline the
range of empirical therapy. A next-generation, high-throughput T2MR device is under
development that may address this limitation since it will utilize a panel covering 99% of all
BSIs by detecting >250 species of pan-Gram positive and pan-Gram negative bacteria, in
addition to bloodborne antibiotic resistant threats.
Intensive care unit stay and hospital stay were, on average, 5 days shorter in patients
receiving a diagnosis with the T2MR vs. BC. Considering hospital costs for sepsis patients
range from $2,000 to $5,000 per day depending on sepsis severity 3, implementation of T2MR
could theoretically reduce hospital costs by $10,000 to $25,000 per patient tested. This estimate
is in line with the $27,000 per patient savings reported by Bilir et al.26 for T2Candida testing in
candidemia patients. Using a decision analytic model, Shehadeh et al.27 reported that RDTs for
septic shock were cost saving to hospitals if length of stay was at least 2 days shorter compared
to BC. A supporting analysis by Zacharioudakis and colleagues 28 determined that RDTs for
severe sepsis/septic shock diagnosis were cost saving when the reduction in length of stay was at
least 4 days relative to BC. Given the 5-day difference in ICU and hospital stay observed in the
current meta-analysis, cost savings with T2MR are likely, particularly if the technology is used
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judiciously in populations with the highest pre-test likelihood of BSI such as more critically ill
patients and/or immunocompromised patients. Blood cultures are still necessary in order to test
for antimicrobial resistance/susceptibility and the cost effectiveness of the T2MR assays will
vary in different clinical settings and depend on factors such as assay cost and performance,
patient population, and local microbiology. Therefore, it may be helpful for future studies to
develop algorithmic models that may serve as a clinical decision-making tool to identify the
patient characteristics and timing of the test in the clinical workflow whereby the addition of
T2MR may offer the ideal balance of patient benefit and cost savings. Antibiotic stewardship
support or rapid notification of results is a consistent feature of studies that found statistically
significant associations between RDT and improved outcomes 29. Thus, clinical benefit of
T2MR might be further improved by involving infectious disease consultants or antimicrobial
stewardship members in patient selection and test interpretation, which has been demonstrated in
studies with other RDTs 30.
Several systematic reviews have assessed the clinical utility of RDTs as a class. In a
systematic review without meta-analysis of 25 articles describing outcomes derived from 8
different RDT platforms, D’Onofrio et al.31 concluded that RDTs offered potential benefits
regarding antimicrobial management, but insufficient data were available to draw conclusions
regarding length of hospital stay. In a systematic review with meta-analysis of 31 studies,
Timbrook et al.30 concluded that molecular RDTs for diagnosis of BSIs were associated with
shorter length of hospital stay (2.5 days), and decreased time to effective therapy (5 hours). To
the author’s knowledge, we performed the first systematic review to investigate hospital resource
utilization and clinical outcomes associated with the use of T2MR in patients with suspected
BSI. We noted that time to detection metrics were commonly reported, changes to antimicrobial
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regimens based on test results were reported inconsistently, and clinical outcomes were reported
less commonly among included studies. We propose that in order for RDTs to gain broader
acceptance, future studies should emphasize clinically relevant outcomes comparing RDTs to BC
while ensuring the study design adequately controls for potentially confounding factors.
This meta-analysis has certain limitations pertaining to the quality of studies available for
analysis that may influence interpretation. First, diagnostic performance metrics such as
sensitivity and specificity were not included. Previous studies have reported diagnostic
performance with the T2Bacteria 16 and T2Candida 15 panels, but to the authors knowledge, ours
is the first to determine hospital resource utilization and clinical outcomes associated with the
test panel results. Second, this review only included controlled studies comparing T2Dx to BC.
However, many single-arm studies reporting experiences with the T2Dx have been published
that were not included in our evidence synthesis, but that may provide useful data for
determining how best to incorporate this diagnostic device into clinical workflows, including
serial monitoring of patients in order to optimize treatment duration and improve prognosis
assessment 32. Third, time to detection with T2MR is known to vary depending on the number of
test panels that are run simultaneously 33. However, even when running a full batch of test
panels concurrently, time to detection results increase by only 3 to 4 hours and, therefore, the
main conclusions of this review would likely be unchanged had these results been routinely
reported. Third, patients presented with a wide range of diagnoses among the included studies
and there was an insufficient number of studies available to explore sources of heterogeneity for
most outcomes. Fourth, the T2Bacteria and T2Candida panels identify most, but not all,
pathogens contributing to BSI. Therefore, BC is still required due to the risk of a false negative
T2Dx diagnosis. Finally, while time to detection and positive species identification are objective
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endpoints, how these results influence antimicrobial prescribing patterns and patient care overall
is uncertain. It is well known that there is considerable variation in the management of BSIs by
infection specialists that may be dependent on numerous factors such as patient presentation,
physician experience, regional practice guidelines, local flora patterns, and presence of a hospital
antimicrobial stewardship program 34. Such unmeasured factors may have contributed to the
heterogeneity observed among some of the outcomes in this meta-analysis and their potential
influence on patent management decisions warrants further study.

5. Conclusions
Utilization of T2MR for identification of bloodstream pathogens provides faster time to
detection, faster transition to targeted microbial therapy, faster de-escalation of empirical
therapy, shorter ICU and hospital stay, and with comparable mortality rate versus BC.
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Tables
Table 1. Characteristics of included studies
Primary
Report
De Angelis [2018] 35
Douka [2020] 36

Secondary
Report

Giannella [2018] 37
Hayes [2017] 38
Marekovic [2020] 40

Turner [2017] 39

Mylonakis [2015] 41
Nguyen [2019] 16
43

42

Nguyen [2018]
Roberts [2018] 33

Paggi [2020]
Patch [2018] 44
Pouly [2018] 45
Seitz [2019] 25
Voigt [2020] 46

Gusman [2019] 47

Walsh [2019] 48

Region

Design

Europe
Europe

P
P

Europe

P

US
Europe

R
R

US

P

US

P

Europe
US
Europe
Europe

R
R
P
RCT

US

P

US

P

Patient
Characteristics
Suspected BSI
Suspected BSI
Severe sepsis / septic
shock & risk factors for
candidemia
Candidemia
Sepsis
Patients with BC
performed
Patients with BC
performed
Sepsis
Candidemia
Suspected candidemia
Suspected BSI
Patients with BC
performed
Hematological
malignancy &
suspected bacteremia

Test
Panel
Bacteria
Bacteria

Sample
Sizea
122 / 122
26 / 26

Mean
Age (yr)
61
⎯

Female
Sex
46%
⎯

Candida

46 / 46

62

17%

Candida
Bacteria

36 / 36
18 / 18

⎯
⎯

⎯
28%

Candida

50 / 50

55

44%

Bacteria

181 / 39

56

43%

Bacteria
Candida
Candida
Bacteria

61 / 61
20 / 19
12 / 7
22 / 22

⎯
65
⎯
65

⎯
54%
⎯
59%

Bacteria

137 / 137

57

42%

Bacteria

11 / 4

⎯

⎯

Chaudhry [2018] 50
Chaudhry [2019] 51
Probable or proven
US
P
Candida
74 / 87
62
Wilson [2017] 49
Dwivedi [2016] 52
candidemia
53
Hussain [2018]
Kenney [2016] 54
a
Indicates number of Test/Control samples for which comparative data were available.
BC=blood culture; BSI=bloodstream infection; P=prospective; R=retrospective; RCT=randomized controlled trial; T2MR=T2
magnetic resonance; US=United States.
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43%

Table 2. Risk of bias assessed using the Newcastle-Ottawa Score in included studies a
Selection (4)
Comparability (2)
Outcome (3)
No. Stars (9)
Risk of Bias
Study


7
De Angelis [2018] 35 
Low



4
Douka [2020] 36
Intermediate
37



Giannella [2018]
7
Low
38



Hayes [2017]
4
Intermediate



Marekovic [2020] 40
4
Intermediate
41



Mylonakis [2015]
7
Low



Nguyen [2019] 16
7
Low
43



Paggi [2020]
4
Intermediate



Patch [2018] 44
7
Low
45



Pouly [2018]
4
Intermediate



Seitz [2019] 25
6
Low



Voigt [2020] 46
7
Low



Walsh [2019] 48
4
Intermediate



Wilson [2017] 49
8
Low
a

Selection comprised of representativeness of exposed cohort, selection of non-exposed cohort; ascertainment of
exposure, and demonstration that outcome of interest was not present at start of study. Comparability comprised of
study controls for baseline comorbidities and disease severity. Outcome comprised of assessment of outcome, was
follow-up long enough for outcomes to occur, and adequacy of follow-up of cohorts. Studies classified as high (1-3
stars), intermediate (4-5 stars), or low (6-9 stars) risk of bias.
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Table 3. Subgroup analysis of time to detection with T2 magnetic resonance vs. blood
culture
P-value
P-value
No.
Mean
95% CI
Characteristic
(within
(between
groups difference (hrs) (hrs)
subgroup) subgroups)
Study design
Prospective
9
-90
-101, -78
<0.001
0.10
Retrospective
4
-62
-93, -30
<0.001
Female sex proportion a
≥ 43%
4
-83
-129, -37
<0.001
0.13
< 43%
3
-119
-121, -117 <0.001
Risk of bias
Low
8
-87
101, -72
<0.001
0.44
Intermediate
5
-72
-105, -40
<0.001
Sample size a
0.73
≥ 122
6
-84
-98, -70
<0.001
< 122
7
-79
-105, -53
<0.001
Suspected pathogen
Bacteremia
8
-79
-93, -65
<0.001
0.80
Candidemia
5
-84
-123, -46
<0.001
Patient age a
≥ 62 years
3
-99
-110, -88
<0.001
0.84
< 62 years
3
-93
-150, -37
<0.001
Geography
0.91
Europe
8
-82
-93, -71
<0.001
United States
5
-80
-121, -39
<0.001
a
Subgroups divided at median value.
CI=confidence interval.
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Figure Legends
Figure 1. Hours to detection with T2 magnetic resonance (T2MR) vs. blood culture (BC).
The mean difference in time to detection and the 95% confidence interval are plotted for each
study. The size of the square is proportional to the study weight. The pooled mean difference
among studies is denoted by the diamond apex. The 95% confidence interval is denoted by the
diamond width. Pooled mean difference = -81 hours (p<0.001). Heterogeneity: I2>99%
(p<0.001).
Figure 2. Hours to species identification with T2 magnetic resonance (T2MR) vs. blood
culture (BC). The mean difference in time to species identification and the 95% confidence
interval are plotted for each study. The size of the square is proportional to the study weight.
The pooled mean difference among studies is denoted by the diamond apex. The 95%
confidence interval is denoted by the diamond width. Pooled mean difference = -77 hours
(p<0.001). Heterogeneity: I2>99% (p<0.001).
Figure 3. Hours to targeted therapy among T2MR positive cases with T2 magnetic
resonance (T2MR) vs. blood culture (BC). The mean difference in time to targeted therapy
and the 95% confidence interval are plotted for each study. The size of the square is proportional
to the study weight. The pooled mean difference among studies is denoted by the diamond apex.
The 95% confidence interval is denoted by the diamond width. Pooled mean difference = -42
hours (p<0.001). Heterogeneity: I2=99% (p<0.001).
Figure 4. Hours to empirical therapy de-escalation among T2MR negative cases with T2
magnetic resonance (T2MR) vs. blood culture (BC). The mean difference in time to empirical
therapy de-escalation and the 95% confidence interval are plotted for each study. The size of the
square is proportional to the study weight. The pooled mean difference among studies is denoted
by the diamond apex. The 95% confidence interval is denoted by the diamond width. Pooled
mean difference = -7 hours (p=0.02). Heterogeneity: I2=92% (p<0.001).
Figure 5. Intensive care unit (ICU) stay with T2 magnetic resonance (T2MR) vs. blood
culture (BC). The mean difference in ICU days and the 95% confidence interval are plotted for
each study. The size of the square is proportional to the study weight. The pooled mean
difference among studies is denoted by the diamond apex. The 95% confidence interval is
denoted by the diamond width. Pooled mean difference = -5.0 days (p=0.03). Heterogeneity:
I2=21% (p=0.28).
Figure 6. Hospital stay with T2 magnetic resonance (T2MR) vs. blood culture (BC). The
mean difference in hospital days and the 95% confidence interval are plotted for each study. The
size of the square is proportional to the study weight. The pooled mean difference among studies
is denoted by the diamond apex. The 95% confidence interval is denoted by the diamond width.
Pooled mean difference = -4.8 days (p=0.04). Heterogeneity: I2=0% (p=0.73).
Figure 7. Mortality with T2MR vs. blood cultures. The risk ratio for mortality and the 95%
confidence interval are plotted for each study. The size of the square is proportional to the study
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weight. The pooled risk ratio among studies is denoted by the vertical line through the diamond
apex. The 95% confidence interval is denoted by the diamond width. Pooled risk ratio = 1.02
(p=0.86). Heterogeneity: I2=0% (p=0.56).
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