
Karius Spectrum: Plasma Microbial Cell-free DNA
Clinical Indications for Pediatric Patients
	GREEN — Appropriate indications 

	Indication
	Criteria / Notes

	Culture-negative endocarditis
	Strongest evidence base. Blood cultures and traditional infectious evaluation negative ≥ 48h; suspicion for fastidious organism such as Bartonella, Q fever, Brucella, HACEK, or Histoplasma. Fulfills major Duke Criterion if C. burnetii, Bartonella, or T. whipplei detected.

	Deep-seated infection, biopsy not feasible
	Examples: Brain abscess, vertebral osteomyelitis/discitis with negative blood cultures. Traditional evaluation negative ≥ 48h. 

	Immunocompromised host (high-risk) with negative workup, ongoing infection
	Includes SOT or HSCT recipients, high-risk febrile neutropenia, and severe primary immunodeficiency. Traditional evaluation negative ≥ 24-48h. 

	Atypical/fastidious pathogen with high epidemiologic concern
	Strong suspicion for Nocardia, Kingella, Coxiella/Q fever, Brucella, tularemia, or invasive fungal infection when conventional testing unrevealing. 



	YELLOW — Limited / conflicting evidence; use selectively with ID input

	Indication
	Criteria / Notes

	Invasive fungal infection
	Diagnosis is challenging; conventional testing does not always yield an organism. Despite limitations (reduced sensitivity for Aspergillus), Karius may detect the causative organism when a time-sensitive diagnosis is required, and biopsy is not feasible.

	Complicated pediatric pneumonia
	Yield may exceed standard testing in pediatrics and can impact antibiotic management, but evidence is primarily retrospective. Consider if traditional testing (cultures, RVP, Strep pneumo urine ag, or MRSA nares) is unrevealing and results would change management.

	Fever of unknown origin (FUO)
	Limited data (case reports/series only). Consider after full tiered workup (blood cultures, imaging, malignancy/autoimmune evaluation) is negative and infectious etiology remains high on differential.

	Concern for zoonotic / vector-borne pathogen
	Reasonable when conventional serology is negative and epidemiologic exposure is compelling.



	RED — Do not use

	Indication
	Criteria / Notes

	Rule-out infection / undifferentiated fever
	Negative result does not exclude infection. Clinical impact limited to high pretest probability scenarios.

	Confirm a known pathogen
	If conventional testing is positive for a likely pathogen, NGS adds no value and should not be ordered.

	Short empiric course planned (≤14 days)
	Results will not change management. The ~$1,700 price is not justified.

	Serial monitoring / treatment trending
	MPM values cannot be reliably trended; no validated data for serial load monitoring. Repeat testing within 2 months is not indicated unless new clinical illness warrants it.

	Evaluation for RNA viruses
	Karius detects cell-free DNA only and cannot detect RNA viruses. This includes HIV, hepatitis C, Zika, SARS-CoV-2, and other coronaviruses. Standard viral PCR or serology must be used for these pathogens.
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Peer-reviewed literature supporting clinical indications
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	Title & Journal
	Key Finding

	1
	Kaur I, Shaw B, Multani A, et al.
	Real-World Clinical Impact of Plasma Cell-Free DNA Metagenomic Next-Generation Sequencing Assay. Infection Control and Hospital Epidemiology. 2025.
	Largest real-world study. Overall positive clinical impact in 16% of cases. Among adults, strongest impact in culture-negative endocarditis (OR 2.3) and suspected fastidious/zoonotic pathogens (OR 2.1). No significant predictors of Karius clinical impact were found in pediatric patients.
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	Shishido AA, Noe M, Saharia K, Luethy P.
	Clinical Impact of a Metagenomic Microbial Plasma Cell-Free DNA Next-Generation Sequencing Assay on Treatment Decisions: A Single-Center Retrospective Study. BMC Infectious Diseases. 2022.
	Positive clinical impact 71.4% in SOT recipients with sepsis; 61.8% in patients on antimicrobials <7 days. Supports early testing before prolonged antibiotic exposure.
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	Benamu E, Gajurel K, Anderson JN, et al.
	Plasma Microbial Cell-Free DNA Next-Generation Sequencing in the Diagnosis and Management of Febrile Neutropenia. Clinical Infectious Diseases. 2022.
	Prospective study demonstrating 85% sensitivity and 100% specificity in febrile neutropenia. Potential to optimize antimicrobials in 47% of patients, enabling targeted additions and de-escalation.
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	Farnaes L, Wilke J, Ryan Loker K, et al.
	Community-Acquired Pneumonia in Children: Cell-Free Plasma Sequencing for Diagnosis and Management. Diagnostic Microbiology and Infectious Disease. 2019.
	Pediatric CAP cohort: Karius identified a causative pathogen in 73% of cases vs. 43% by conventional testing. Results led to antibiotic changes in 64% of patients, including de-escalation and targeted therapy.
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	Ho E, Liu Y, Olson K, et al. 
	Comparative study of plasma microbial cell-free DNA sequencing to culture and polymerase chain reaction in pediatric community-acquired pneumonia with parapneumonic effusion or empyema. 2026. 

	Retrospective study of pediatric complicated CAP: Karius identified likely pathogen in 86.7% of cases, outperforming blood and pleural fluid cultures. Low-level bacterial mcfDNA detected in 52% of uninfected controls. 
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	Park SY, Chang EJ, Ledeboer N, et al.
	Plasma Microbial Cell-Free DNA Sequencing From Over 15,000 Patients Identified a Broad Spectrum of Pathogens. Journal of Clinical Microbiology. 2023.
	Demonstrates broad pathogen detection capability in large cohort including invasive fungal infections, Mycobacterium, Legionella, dimorphic fungi, and Nocardia.
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	Weiss ZF, Pyden AD, Jhaveri TA, Kanjilal S.
	The Diagnostic and Clinical Utility of Microbial Cell-Free DNA Sequencing in a Real-World Setting. Diagnostic Microbiology and Infectious Disease. 2023.
	Clinical impact positive only in patients with high pretest probability for infection. Not appropriate for rule-out scenarios. Immunocompromised status alone was not reliably associated with positive impact (OR 1.03).

	8
	Blauwkamp TA, Thair S, Rosen MJ, et al.
	Analytical and Clinical Validation of a Microbial Cell-Free DNA Sequencing Test for Infectious Disease. Nature Microbiology. 2019.
	Foundational validation study. 53.7% of tests detect organisms that may represent commensal flora or incidental findings, underscoring the need for careful clinical interpretation.
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	Huygens S, Schauwvlieghe A, Wlazlo N, et al.
	Diagnostic Value of Microbial Cell-free DNA Sequencing for Suspected Invasive Fungal Infections: A Retrospective Multicenter Cohort Study. Open Forum Infect Dis. 2024.
	Multicenter retrospective cohort evaluating Karius in suspected IFI. Sensitivity was higher for molds other than Aspergillus, supporting use when a time-sensitive diagnosis is needed and biopsy is not feasible, while confirming reduced sensitivity for Aspergillus.
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