Clinical Spectrum and Impact of Enterovirus Detection and Strain Typing by CSF
Metagenomic Next-Generation Sequencing: A Multicenter Case Series

Anlys Olivera, MD?; Claire Riley, MD>; Kyle Rodino, MD, PhD*; Kiran T. Thakur, MD>; Nick Gimbrone, PhD*; Sirisha Thippabhotla, MS*;
Greg Gydush, BS!; James Webber, PhD*; Brian O'Donovan, PhD*; George Eng, MD, PhD?; Anna Uehara, PhD?; Steve Miller, MD, PhD*

' Delve Bio; ¢ Stanford University School of Medicine; ® Phoenix Children’'s Hospital, * University of Pennsylvania; > Columbia University Irving Medical Center; ® Northwestern University Feinberg School of Medicine

Background Chronic EV A71 iIn an Immunocompromised Patient Case Detections

60s F with altered mental status | Follicular lymphoma on anti-CD20 therapy (rituximab)

Sudeb Dalai, MD, PhD*?; Adam Bernstein, MD?; Laurel Glaser, MD*, Kathryn Holroyd, MD>; Dan Jia, MD°®; Libby Levine, MD>; Brian Mochon, PhD?,; D d e tve blo

e Enterovirus (EV) is a common cause of CNS infection Patient EV Subtype Reads | Coverage  Clinical Impact
e Conventional testing (e.g., PCR-based assays) detects ® Mhult'Ple Dospii Eatiol g £ Adult - Enterovirus |, 10 IVIG + pocapavir;
EV but lacks strain-level resolution @) ioicomonsivn () aniios @ pvioses G WG pocopeir , Lmehoma A7 itdmab held
e EV subtype may influence clinical severity, Adult— Mg | Coxsackie- | 18% IVIG + pocapavir;

. i . . . virus A16 rituximab held
epidemiology, and therapeutic considerations ? ? > - y . ,
/ﬁ\ < @@ £ y\ Adult—SLE |~ XS3¢KIe 145 31% upportive
l j virus A16 management
. . \ g Coxsackie- o Supportive
Obj@Ct'Ves Baseline ~2 Weeks ~4 Wgeks ~6 Weeks ~6 Weeks + 4 Days ~6 Weeks + 7 Days Post-Result Adult-MS virus B3 63 39% management
(At Home) (Readmission #1) (Readmission #2) (Readmission #3) (mNGS Result, TAT ~36 hrs) (EV PCR Result) Management

Adult — MS Coxsackie- 31 1904 Supportive
. . : - : 0
e FEvaluate CSF mMNGS for enterovirus detection and e Fever, UR e AMS, COVID+ * Fever, diarrhea o PassistartiANIS X EV PCR e |VIG initiated virus B management
. . . . . * COVID+ —» e LP: T lymphocytes e LP: T lymphocytes Enterovirus A e . .
strain typing in CNS infection @ ' . e o LP: T lymphocytes | wwwmconcennns (send-out): * Pocapavir initiated Echovirus . Supportive
. . . ) remdesivir * MRI unrevealing * |CU (aspiration) Biestics o it Infant E11 364 98% management
* Assess how strain-level resolution informs prognostic o INoAMS - T —— « mNGS (Delve) Typing: RINnZ0-he . .
assessment and therapeutic decision-making « Discharged negative negative + EV PCR sent EV-A71 * Serial EVPCR nfant Echovirus |, 95% Supportive
o Brief antivirals — * Empiric antibiotics monitoring E11 management
improved (pneumonia)

Methods

Clinical Implications

Viral Subtyping

e Multicenter case series across 4 U.S. centers aligned reads (Q)
* Casesidentified through clinical consultation program ﬁ * EV CNSinfection in anti-CD20-treated patients can be
e Clini ld btai d vi . h . Rt Choose Top Genome by ANI .
inical data obtained via retrospective chart review Viral species genome . curated viral db severe, prolonged, or atypical
e CSFmMNGS: cmerl g D1 Dz D3 Da Ds 1.0- o e Presentations include meningoencephalitis,
e =10 million reads per sample, analyzed against a : % %%%%% k-mer containment by ANI 08077 """" encephalopathy, acute flaccid paralysis/myelitis, and
curated microbial database s | O %5%%9 (Average Nucleotide Identity) | infant meningitis
* Enterovirus strain typing . % OoomEd _osd  oss * Conventional testing may detect EV but usually lacks
°l B —=0-8 3 strain-level resolution
] . % %%%E= 047032 . e Strain typing may inform prognosis, surveillance, and
Pathogen Detection Through mNGS : . therapy selection, including IVIG and investigational
a| [ OOE0O0 | Vi i
k % —50008 antivirals such as pocapavir

NnD
7 OOCCO K , | ANI Containment(Q, D) = @nD
> hbgoa Q] %% . Dz Ds Da D
o o ogenete
Preprocessing Human host Ide tﬁ ation of vi lb t ial, fungal, Analysis of results by Clinical interpretatio Report generation n
background subtraction and parasitic p th ogen th sample laboratory physncian .
. . Phylogenetic OnC USIOHS
(elve Deciae Templated Assembly of Reads  Multiple Sequence Alignment (MSA) Y9

Curated Pathogen Database Bacteria Viruses Placement
T T map reads to top ANI match 0 comsensis )
\_/ v Genome D1 A G T T G A C T G C T cC G T ‘ u . . . . .
> S e e e H p— e CSFmNGS enabled timely EV detection and strain typing in
8 #y e I ansnssssssssss — Lo NS ElE el o -
~— ~— e |dentified clinically relevant strain diversity, contributing to
: i i T Consensus ‘al . . . .
Filtered from NCBI NT for Fung Parasites consensus sequence AEEEEREREE - 'GEED management decisions in selected high-risk patients
CNS-relevant organisms of Sorsaneris o Fereronce roe e May be particularly valuable in immunocompromised
DedﬁpUC?ted, high- | Yiral reads are converted to k-mer signatureg and ma’Fched toa curated reference database to hosts, unexplained or persistent CNS syndromes
quality reterences 16,000 species 15,000 species identify the closest subtype and assess confidence. High-confidence matches are then used for

>68000 organisms templated assembly and phylogenetic placement using MSA.



