Application of Rapid and Innovative Molecular Diagnostic Assays to Identify Sepsis-causing Candida Pathogens
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Background

Bloodstream infections are a significant source of morbidity and mortality worldwide with Candida
contributing to more than 90% of fungal bloodstream infections’2. In fact, bloodstream infections due
to Candida are classified as the fourth most common isolate in the United States and seventh most
common in Europe?3. Globally, the most common fungal disease among hospitalized patients is
iInvasive candidiasis. These acute infections may lead to sepsis resulting in organ dysfunction and
death?.

The early diagnosis and administration of antimicrobial therapy can alleviate the mortality trends of
this burdensome condition, thus improving patient outcomes. Majority of literature on bloodstream
infections focus on bacteria pathogens with less attention to fungal etiologies®. The detection of
fungal pathogens in bloodstream infections poses as a challenge as blood cultures have poor
sensitivity and slow turnaround time». Furthermore, administration of empiric antifungal therapy may
hinder the detection of Candida in blood cultures and subject Candida negative patients to
unnecessary empiric therapy which may contribute to antimicrobial resistance (AMR).

T2Candida® is a cartridge-based test that requires collection of samples directly from whole blood
and employs T2 Magnetic Resonance (T2MR) technology. This FDA cleared panel is a rapid and
nonculture-based test that provides results in 3 to 5 hours. These results that are highly sensitive
(91%) and specific (99%) as compared to blood culture and detect pathogens with no interference
from prior antimicrobial intake. This technology simplifies processes by eliminating steps such as
extraction as well as purification of targets. This assay detects the five most common Candida
species which include: Candida albicans, Candida tropicalis, Candida parapsilosis, Candida glabrata
and Candida krusei. The application of a rapid and culture-independent test to detect Candida in
whole blood samples may improve clinical outcomes and AMR by allowing the administration of
earlier targeted therapy.

Figure 1: T2 Magnetic Resonance (T2MR) technology
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Figure 2: T2 Workflow — Culture Independent vs. Culture Dependent tests
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* T2Dx is a fully automated multiplex diagnostic instrument that provides species specific results in
3-5 hours without waiting for the result of a blood culture

* This instrument performs with no sample preparation and tests samples directly from whole blood

T2 Biosystems, Lexington, MA, USA

Figure 3: T2Candida® Panel
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T2Candida® Panel

independent assay that detects Candida directly from whole blood

IS FDA cleared and CE marked -culture

Sensitivity: 91%°8
Specificity: 99%2

* Multiplex identification of 5 species from a single sample of whole
blood

C. albicans
C. tropicalis
C. parapsilosis
C. krusei o

This panel detects the five most common pathogens contributing to
C. glabrata

more than 90% of invasive candidiasis® 4

°* This assay has a low Limit of Detection (LoD) of 1-3 CFU/mL for all

FDA-cleared
1-3 CFU/mL LoD

Methods

A literature review was collated to examine the clinical impact of the T2Candida assay in detecting
Candida in whole blood samples as compared to blood culture

five target species

Impact on Time to Results and Species Identification

Mylonakis et al., 20158

Study Design * Prospective multicenter study conducted at 12 sites
 Clinical trial to validate the sensitivity and specificity

Outcomes « T2MR demonstrated overall sensitivity and specificity of 91% and 99% respectively.
 Mean time to negative result was 4.2 = 0.9 hours for T2MR and =120 hours for
blood culture per institutional protocols
« Mean time for detection and species identification was 4.4 +1.0 hours for T2MR and
129.9 + 26.3 hours for blood cultures

Quirino et al., 2022°
Study Design « Retrospective, observational, matched case—control study
« T2Candida (n=35) in ltaly

Outcomes « Concordance of 91.4% for T2 and blood culture
« Inappropriate empiric therapy was administered less frequently in cases than in
comparators (5.5% vs. 38.8%)

Giannella et al., 202110

Study Design « Meta-analysis of 14 controlled Studies

Outcomes « Time to Detection with T2MR: 81 hours faster (p <0.001)

« Time to Species ID with T2MR: 77 hours faster (p <0.001)

« Patients testing positive on T2MR: received targeted antimicrobial therapy 42 hours
faster (p <0.001)

« Patients testing negative on T2MR: de-escalated from empirical therapy 7 hours
faster (p =0.02)

« Length of Stay: intensive care stay was 5 days shorter (p=0.03),
hospital stay was 4.8 days shorter (p=0.04)

and length of

Impact on Antifungal Stewardship

Study Design « Retrospective, single-center, observational study
n=628 in United States

Antifungal therapy was optimized in 54% of patients with antifungal orders at time of
T2Candida® test

Antifungal therapy was avoided in 60.4% of negative cases

Patients with a negative T2Candida® had fewer days of antifungal therapy
compared to positive tests (4.9+6.3 vs 10+10 days, respectively)

Outcomes

Patch et al., 201812

Study Design « Two-phase retrospective analysis in United States

Outcomes « Time to appropriate therapy was faster after T2Candida test (6 hours vs 34 hours)
« Average antifungal savings of ~$280 for per patient tested
« Antifungal therapy was avoided in 42.8% and discontinued after a single dose In
15.6% patients

Francois et al., 202113

Study Design .
« n=210 in the France

Retrospective, observational study

Outcome « Average turnaround time T2Candida vs Blood Culture: 13 h (5-10 h) versus 34h
(21-109) (initial blood culture) and 4 days (final blood culture)
* In 6 of 13 cases, positivity of T2Candida panel preceded blood culture by 1-5 days

Conclusion

T2Candida is a novel and innovative test that accurately identifies the five most common pathogens
contributing to more than 90% of invasive candidiasis. This technology is highly sensitive and
specific for detecting Candida causing bloodstream infections that may otherwise be missed by
blood culture. The utilization of this culture independent rapid molecular test can provide
opportunities for antifungal stewardship by preventing the administration of unnecessary empiric
therapy, optimizing appropriate antifungal therapy sooner, and aid in curbing the spread of AMR.
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