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Background Results

(A) Fresh urine sample (24ml) ONE SAMPLE 
(4 unique concentrations)

Spike in bacteria mix

(104, 103, 102, 0 CFU/ml)

(B) Fresh Urine sample (2ml per sample)

(24 unique samples)

No spike in

 The etiology of Urinary Tract Infections (UTIs) is varied, but in 
approximately 90% of cases, enteric bacteria are implicated, 
especially Escherichia coli, which produces more than 70% 
of these infections. Other urinary tract pathogens are 
Klebsiella spp., Enterobacter spp., Proteus spp., 
Pseudomonas spp., Enterococcus spp., and Staphylococcus 
saprophyticus.

 Although urine culture is still the gold standard for the 
microbiological confirmation of UTIs, it takes 24 to 48 h to 
provide results and detects as little as 12% of clinically 
significant species that can cause infections1. There is an 
urgent clinical need for rapid screening methods

 Metagenomic Next-Generation Sequencing (mNGS) has 
emerged as an enabling technological platform for the 
detection of microorganisms in clinical samples. The major 
challenge of mNGS is host-cell contamination. Micronbrane 
Medical’s workflow incorporates a proprietary host depletion 
method that has been proven to improve the sensitivity of 
bacterial DNA detection by reducing sequencing real estate 
loss due to the sequencing of host DNA. The objective of this 
study is to investigate the applicability of this mNGS 
workflow to urine samples. 1. J Clin Microbiol 54(5), 1216-1222.

Negative urine specimens were spiked with pathogens at 
known concentrations (104, 103, 102, 0 GE/ml). The ability of the 
Devin™ filtration device to deplete human neutrophils was 
tested, by testing equal fractions, one with cell depletion with 
Devin, and another as unfiltered control.

To test the efficacy of the workflow for archival frozen urine 
samples, remaining urine from a subset of clinical specimens 
were frozen for defined durations, with the experiment repeated 
using such samples after they are retrieved and thawed. All 
samples were sequenced by mNGS and interpreted using a 
customized software.

Metagenomic NGS results were checked against routine 
clinical practice (PCR), which served as the reference 
standard to test clinical correlation.

(C) Frozen urine sample (additional* 2ml per sample) 
Frozen-Then-Thawed (minimum of 24Hr freezing) 
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Part A: Does the host depletion filter work 
in urine samples spiked with bacteria?

Part A: Does the host-depletion filter work 
in urine samples spiked with bacteria?

Part A: Does the host depletion filter work 
in urine samples spiked with bacteria?

Part B: Are mNGS results concordant with 
lab routine testing (in-house PCR)?

Part B: Are mNGS results concordant with lab routine 
testing (in-house PCR)?

Part B: Are mNGS results concordant with lab routine 
testing (in-house PCR)?

Part C: Does the filter work for Frozen-Then-
Thawed urine samples?

Part C: Does the filter work for 
Frozen-Then-Thawed urine samples?

Part C: Does the filter work for 
Frozen-Then-Thawed urine samples?

Yes, the effect of host depletion and 
enrichment of relevant bacterial reads were 
readily observed in spiked-in experiments 
using known bacteria.

A range of concordance was observed, with good 
concordance observed for E. coli and K. pneumoniae. 
This may be caused by difference in extraction 
efficiencies or analytical sensitivity between mNGS 
and PCR.

Yes, the enrichment of microbial 
reads and detection of microbial 
species was not adversely affected 
by freezing and thawing of urine 
specimens.

micronbrane.com/AMP23

 mNGS was able to detect all microorganisms that were detected by culture 
(Table 1). PCR missed detection of Serratia marcesans in USB-11 which was 
detected by mNGS

 mNGS was able to detect 
more organisms in 
samples that were 
negative by PCR (Table 2)

 8 out of 9 E. coli samples 
were successfully 
detected by mNGS. One 
case that was missed 
had borderline Ct-value 
of 30.4

 4 out of 4 K. pneumonia 
samples were 
successfully detected by 
mNG

 The predominant species 
may preclude the 
detection of others 
present at lower 
frequencies due to PCR 
amplification bias during 
library preparation


 Host depletion filtration led to reduction in human reads (%) and 
increased microbial reads (%) (Figure 1 a.

 P. aeruginosa could be detected down to 102 GE/ml. However, S. 
aureus could be detected at 104 GE/ml with filter but was 
undetected in unfiltered samples (Figure 1 c.-d.

 103 GE is approximately 10pg for both P. aeruginosa and S. aureu

 The use of host depletion filter significantly enhanced the RPM, 
increasing the confidence of detection of both P. aeruginosa 
and S. aureu

 High background of E. coli did not permit evaluation of 
detectability of E. coli

 Microbial reads % and human reads % were comparable 
between fresh with filter and frozen then thawed with filter 
sample

 Detection of pathogens in fresh with filter, frozen then thawed  
with filter, and frozen then thawed without filter samples, 
were 100% concordan

 The use of frozen then thawed samples did not adversely 
affect the efficacy of the host depletion filtration nor the 
calling of positive microbes in these samples
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Conclusion

No spike in

Table 2

b.

Table 1

a.

a. Run performance for Part A

With filter

Without filter

b. Eschertichia coli RPM

d.Staphylococcus aureus RPMc. Pseudomonas aeruginosa RPM
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