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Intro Case:

• 33 year old woman transferred from outside 
hospital

• 2 weeks productive cough -> respiratory 
failure.  

• All blood culture and respiratory cultures 
were negative at UCSF.  



Cell-free (cf)DNA Workflow

Low Microbial Background: eg.170-4700X less Propionibacterium acnes



NGS Results

• NGS Miseq:

– BAL cell-free DNA: 11096 reads / million (RPM) to 
Haemophilus influenza

– Plasma cell-free DNA : 69 reads / million to Haemophilus
influenza

• Subsequently, 1 of 4 blood culture taken before 
antibiotics at OSH was reportedly positive for H. 
influenza.  Also confirmed by 16S sequencing on BAL.
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Local Body Fluid vs. Plasma



Nanopore NGS Results

• BAL: RPM 4159   (Hiseq: 11096)

• Plasma: RPM 37  (Hiseq: 69)



mNGS Vs. 16S (UPCR)

Case A Case B



Vs. 16S - Case A

• 3 year old boy with necrotizing pneumonia

• 16S - Pleural Fluid: Streptococcus mitis group

• Improved on vancomycin/meropenem



Vs. 16S - Case A

Illumina Hiseq
• Pleural Fluid cfDNA WGS -> SURPI:



Vs. 16S - Case A

Oxford Nanopore



Digital PCR Verification

Klebsiella pneumoniae Streptococcus mitis

Samples 1-10 Samples 1-10
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Vs. 16S - Case B

• ~70 year old man with fever and 
encephalopathy, placed on empiric antibiotics. 
Has Deep Brain Stimulator implant for 
Parkinson’s.

• CSF: WBC 28->760 in 1 month. 

• 16S, ITS sequencing on CSF: 
– negative 2X



Vs. 16S - Case B

• CSF 2 days prior to implant removal:

– 16S sequencing: negative

– Enterobacter aerogenes: 316 RPM



Vs. 16S – Case B

Oxford Nanopore



Vs. 16S - Case B

• Brain surgery to remove infected implant

– Culture: Klebsiella (Enterobacter) aerogenes



Digital PCR Verification

Samples 1-10
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Klebsiella aerogenes



Bonus Cancer Diagnostics



Copy Number Variation

(CNV) DetectionPatient

Sample

Reference

Sample

19

99% of data 

is human!



CNV of Normal Control

Plasma cfDNA Tissue FFPE



Plasma: Metastatic Neuroendocrine
Plasma

Cancer Tissue



Conclusions

 Same Sample

 Same Data

• One test, any body fluid

– Pathogens:  

High Signal, Low Microbial Contamination

– Cancers:  

Suggested by Abundant Copy Number Variations
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Questions?


