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Objectives

• Explain the Role of mNGS and its integration with 
conventional microbiology workflows in transplant 
patients.

• Address Diagnostic Challenges – Discuss limitations, test 
interpretation pitfalls (e.g., false positives), and barriers to 
widespread clinical implementation

• Assess Clinical Impact & Future Directions



Clinical Case 1 

• Liver transplant recipient, admitted for persistent fevers
• Conventional testing and CT negative 
• Hx of recent trip to Colorado (cabin)
• At 48 hrs, persist febrile, clinical deterioration
• Inflammatory markers trending up: Ferritin, CRP, thrombocytopenia
• Suspicion for HLH, No identifiable ID trigger.

Clinical Case 2 

• Heart transplant males, > 20 yrs ago, stable IS, no recent urologic 
procedures, presenting with perirectal pain and prostatic abscess

• Blood and urine cx: negative 48 hrs
• Abscess fluid from TURP: Not collected for micro!
• Broad-spectrum antibiotics (TID wants to de-escalate and discharge)

Plasma mNGS test ordered



Clinical Case 3 

• Kidney transplant recipient (12 –months post transplant)
• Encephalopathy, fevers, pleuritic chest pain
• MRI: multiple supratentorial abscess-like lesions
• Impossibility for brain or lung biopsy
• Blood cx, fungal biomarkers, all negative
• CSF: not diagnostic (culture negative at 2 days, ME PCR panel 

negative
• Patient now on Broad-spectrum antibiotics and Ambisome

CSF mNGS testing requested



Let’s start with definitions first!

▪ Metagenomics: The study of genetic material recovered directly from 
environmental or clinical samples using NGS, providing a comprehensive 
analysis of microbial communities, their diversity, and functional 
potential in health and disease.

▪ Next-Generation Sequencing (NGS): A high-throughput 
sequencing technology that enables the rapid and parallel sequencing of 
millions of DNA or RNA fragments, allowing for comprehensive genomic 
analysis of pathogens and host responses.

▪ Unbiased NGS: A sequencing approach that does not require prior 
knowledge of the pathogen, enabling the simultaneous detection of 
all potential microbes (bacteria, viruses, fungi, and parasites) in a 
clinical sample, without specific primers or probes.



Current Landscape of Microbiology Testing

Cultures Serology
Antigen test

Targeted or 
Multiplex PCR

Rapid Molecular tests (eg, flu 
or Crypto Ag)

“Syndromic Panels”:
• Respiratory 
• Pneumonia
• GI
• ME

Sample

Unbiased mNGS

Pathogen ID



mNGS



Applications of mNGS in ID

1. Unbiased pathogen detection 
• Bacteria, viruses, fungi, parasites 
• No need for culture or targeted PCR (primers)

2. Diagnosis of culture-negative infections 
• Fastidious or difficult to culture pathogens
• IE, FUO, meningitis, deep-seated infections

3. Pathogenesis discovery via Microbiome characterization
• GI microbiome

4. Outbreak surveillance and epidemiology/Antimicrobial 
resistant prediction
• whole-genome sequencing (WBS), can guide antimicrobial therapy and 

infection control



mNGS in Clinical Grounds

• Plasma

• CSF

• BAL



Microbial cell-free DNA (mcfDNA)

• Cell-free DNA in plasma
• Fetal DNA : 10%

• Tumor DNA: ~0.1%

• Donor-derived: <1%

• Microbial DNA: ~0.001%



Commercial Lab-Developed Assays for 
mNGS in the USA

Laboratory Specimen Cost Location HD Turnaround time

Karius, Inc Plasma $2000 Redwood City, CA 48 hs from  sample 
receipt

DelveBio (USCF) CSF $2000-$3100 Burlington, MA 48 hs from  sample 
receipt



Clinical applications NGS

• Clinical syndromes with 
reported utility:
• Culture-negative IE
• Fever-unknown origin (FUO)
• Persistent Febrile Neutropenia
• Deep-seated infection 

• Vertebral osteomyelitis
• Vascular graft infection
• Organ abscess (eg, liver, spleen)

• Rapid-progressive pneumonia
• Sepsis/Infectious syndromes 

with negative CMT

• When to consider:
• CMT not diagnostic and rapid clinical 

deterioration
• Contraindications to invasive 

procedures
• Imaging highly suggestive of infection
• Critical illness

CMT: Conventional microbiological testing

Infection onset
Hospital admission

CMT 
neg-

NGS

Clinical progression, ICU

Late stages



mNGS and CNS infections
• ~50% of M/E cases: no 

identifiable cause



mNGS and CNS infections



Adapted from Hogan, 2024.

Optimizing mNGS use



Pros and Cons of mNGS



Website:  

Diagnostic Stewardship at UNMC

https://www.unmc.edu/intmed/_documents/id/asp/ngs.pdf



Clinical Case 1 

• Liver transplant recipient, admitted for persistent fevers
• Conventional testing and CT negative 
• Hx of recent trip to Colorado (cabin)
• At 48 hrs, persist febrile, clinical deterioration
• Inflammatory markers trending up: Ferritin, CRP, thrombocytopenia
• Suspicion for HLH, No identifiable ID trigger.

Clinical Case 2 
• Heart transplant males, > 20 yrs ago, stable IS, no recent urologic 

procedures, presenting with perirectal pain and prostatic abscess
• Blood and urine cx: negative 48 hrs
• Abscess fluid from TURP: Not collected for micro!
• Broad-spectrum antibiotics (TID wants to de-escalate and discharge)

Bartonella spp

Ureaplasma spp



Clinical Case 3 

• Kidney transplant recipient (12 –months post transplant)
• Encephalopathy, fevers, pleuritic chest pain
• MRI: multiple supratentorial abscess-like lesions
• Impossibility for brain or lung biopsy
• Blood cx, fungal biomarkers, all negative
• CSF: not diagnostic (culture negative at 2 days, ME PCR panel 

negative
• Patient now on Broad-spectrum antibiotics and Ambisome

Nocardia spp



Take-Home Messages: mNGS in Transplant ID

• Unbiased Infection Detection :
 Identifies a wide range of pathogens, including rare and unexpected infections 

• Non-Invasive & Early Diagnosis 
 –Detects infections from plasma or CSF before traditional tests, aiding faster clinical 
decision-making

• Shortcomings: Potential for False Positives 
 –May detect pathogens of unclear clinical significance, leading to challenges in 
interpretation and possible overdiagnosis. $$$

• Need for Future Studies 
 – More research is needed to determine diagnostic accuracy, cost-effectiveness, and 
clinical impact in routine transplant care.
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