Microbial next generation DNA sequencing of aspirated synovial fluid shows
concordance with ICM criteria biomarkers for diagnosing PJi
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* Preoperative diagnosis of PJI is difficult due to the limited availability of diagnostic tests and E Low Probabilityl E ‘High probabmtﬂ % e R2=093, p=0.0028 E [ L " )
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* |dentifying an organism preoperatively provides clarity in treatment. E : % - L ¥ |
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* A current concern regards specificity of NGS, noting improved detection of microbes may T : : T T a : ' : 1
over-diagnose PJI [4]. Synovial Fluid Synovial Fluid
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a) Evaluating concordance of NGS positivity to biomarkers used in diagnosing PJI. & e = = 18
= Q _ - =
b) Estimating the performance of NGS as a diagnostic for PJI. 2 et % e % .
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c) Describing the bacterial and fungal composition identified from synovial fluid. = % c
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* Retrospective inclusion of hip and knee synovial fluid specimens submitted to MicroGenDX 1e-02 - = E:;“ 0
from December 2020 to November 2022 with matched NGS and synovial biomarker results. NGS()  NGS(+) NGS(-) NGS(+) NGS(-)  NGS(+)
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- Synovial fluid was sent to a commercial lab for NGS testing including V1-V2 16S rRNA % e d “;"’ 2 "M =
sequencing for bacteria and ITS 3-4 sequencing for fungi [1, 5]. 2 e N P § ~Z_| 2
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- Cohen’s kappa was used to evaluate the agreement between NGS positivity and PJI. O ! = : :% \V
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- Diagnostic performance of synovial markers was evaluated using sensitivity, specificity, ° NGSC)  NGS() = v b X — e
accuracy, positive predictive value (PPV), and negative predictive value (NPV), estimated Microbial NGS Result of ICM(-) and ICM(+) Samples
with the epi.test() function, and Wilson 95% confidence intervals. Figure 2. Comparisons of NGS positivity to ICM synovial biomarkers. (a) Histogram shows the distribution of specimens across each possible
. . ICM score. A vertical dashed line indicates the threshold used in the current study for high probability infection adapted from the 2018 ICM
Table 1: Components of Diagnostic NGS panel. minor criteria. (b) The percentage of NGS positive samples was calculated for each possible ICM score. A direct linear relationship was
Test Assay targets Reports Cutoff ICM-18 score observed between cumulative ICM scores and aggregated NGS positivity. (c—h) Box plots show the relationship between NGS positivity and
! ! ! raw biomarker score distributions for (c,f) CRP, (d,g)WBC count, and (e,h) PMN%. For the first set (c—e), NGS positivity was compared to
CIPCR panel Universal 165 Bacterial cell estimate n/a biomarkers in uninfected samples whereas (f~h)compares biomarker values in all samples by NGS positivity. In the box plots, box indicates
Common species Estimated Count/p_L n/a the 1st and 3rd quartiles, the thicker banded line within the box indicates the median, and the whiskers indicate the bounds of the
« . . distribution. A violin plot layer visualizes the full data distribution. A two-tailed t-test was used to determine statistical significance by NGS
T 4 NGS C:t{/f;lif'GOSblaRlNrZSIStanCE EFESGHOCT/ab?C]an/ n/a positivity and each biomarker, with p-value shown in plot. A dashed horizontal line indicates ICM thresholds for elevated biomarkers..
argete ITS-3 4 ' Facterlla p;.cl) ' (i/() °) nja Table 2: Comparison of diagnostic performance to ICM-18 minor criteria by synovial markers.
o y e unﬁ_acglgo e 1% 6.9 mg/L 2 8 Synovial Sensitivity (95%  Specificity (95% Accuracy (95% PPV (95% Cl) NPV (95% Cl)
D Cel /uL WBC S3000ce] E diagnostic __ Cl) Cl) Cl)
SN tyepin Kl S0 et/ - CRP 0.802 (0.763—  0.894 (0.878— 0.873(0.858— 0.688 (0.647— 0.939 (0.926—
- . - 0.836) 0.908) 0.887) 0.726) 0.95)
Results: WBC 1(0.992-1) 0.979 (0.97- 0.984 (0.977—- 0.932 (0.906— 1 (0.997-1)
e 2,011 synovial fluid samples studied, the majority being knee samples (85.7%). %) ( 0-985)( 0-988)( 0-951)( (
PMN (% 0.936 (0.91- 0.947 (0.935— 0.945 (0.934—- 0.838 (0.804— 0.981 (0.972-
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22.6% of samples were NGS-positive, predominantly for bacteria (448 vs. 26 fungal). 0.955) 0.957) 0.954) 0.868) 0.987)
e Totals of 160 unique bacterial and fungal species observed, most abundant in Figure 1. NGS positivity 0.764 (0.723- 0.923 (0.909— 0.887 (0.873— 0.743 (0.702— 0.931 (0.917-
* Eight species were the dominant bacteria in 64% of cases, with remaining third made up of 0.801) 0.935) 0.9) 0.781) 0.942)
61 less common species. Key Result: NGS positivity correlates with synovial biomarkers
* Fungal detections generally rare, observed in 2.2% of all specimens led by Candida. * NGS positivity correlated with cumulative biomarker score (R2=0.93, p=0.003, Figure 2b).
e 23.2% of samples met the minor criteria for high probability PJI (> 4 score; Figure 2a) and * Within ICM-negative samples, NGS positivity was significantly associated with both elevated
NGS positivity had substantial concordance with PJI (k=0.68). WBC and PMN%, but not CRP (Figure 2c-e).
* Across all samples, NGS positivity was significantly associated with elevated results for all
Hio Hi - . biomarkers tested (Figure 2f-h).
e T | — Fer—e * The specificity of NGS was greater than CRP but less than WBC and PMN% (Table 2).
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Ingfec:tion Infection In?’ection Infection Discussion:
Streptococcus mutans - | . . ce . . . .
Strepfggi%?:fgg;gfaz;gg: | * Microbial targeted NGS positivity was concordant with ICM minor criteria for PJI
%‘?;},’},??;’%‘i’:;{,i’23%‘;’;,?,’};:;E * NGS has a low false positive rate (92.3% specificity) comparable to established ICM
STREliocs: Sis s UMeiie 0 biomarkers (89.4%—97.9%).

Serratia marcescens -
Pseudomonas aeruginosa -

Protaiss niliabllls- * * NGS excels in detection of fastidious and atypical pathogens, whereas conventional testing

may be unsuited for detection of up to a third of dominant pathogens.

Prevotella bivia -
Morganella morganii -
Klebsiella pneumoniae -
Granulicatella adiacens -
Finegoldia magna -
Escherichia coli 1
Enterococcus faecalis -
Enterobacter cloacae -

* Presented findings suggest NGS offers broad discovery power for pathogens, is specific to
L PJI, and may warrant guidance as a diagnostic criterion when restructuring future diagnostic

criteria defining PJI.
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o T TP * NGS correlates with clinical biomarkers for diagnosing PII.
Candida parapsilosis - . . . . o . . . .
Candida orthopsilosis - * NGS improves microorganism identification in preoperative evaluations.
Candida metapsilosis -
Candida glabrata - . - - . e -
bt b g o ] * NGS should be considered in future diagnostic classifications.
Aureobasidium pullulans - ]
Aspergillus vitricola - References:
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