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Whole genome sequencing for identification of pathogens from whole blood: Febrile neutropenia and
beyond
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Febrile neutropenia (FN) is a serious complication in hematopoietic stem cell transplantation (HSCT) arising from opportunistic
infections of bacterial, viral and fungal origin. FN is a major cause of morbidity, mortality and healthcare resource use in HSCT
patients. Empiric antibiotic therapy is started as soon as possible once FN is recognized, accompanied by blood culture to guide
rational therapy. Unfortunately, the culture-positive rate is 20% in FN patients, resulting in ineffective or sub-optimal therapy in many
cases. With the high incidence of FN in HSCT patients (85-95%), HSCT patients are disproportionately affected by FN morbidity
and mortality (9-14%). To improve the diagnosis of FN, we have developed an approach that utilizes whole genome sequencing to
identify pathogens from whole blood samples. Here we present our initial results from HSCT patient samples taken before, during
and after FN episodes. In patient samples, total reads ranged between 762465 and 18 million, with non-human reads constituting 2%
of total when infection was not suspected and 14% of total when infection was suspected. A likely causative organism was identified in
82% of suspected infections. Organisms detected include Pseudomonas fluorescens, Human Parvovirus, TT virus, Escherichia coli and
Enterococcus cloacae. Certain organisms were consistently found at low levels in patient and control samples, providing insight into
the background contamination to be expected in this type of analysis. Our approach to identifying organisms in whole blood samples
from HSCT patients with and without neutropenic fever shows promise to improve the rate of diagnosis when infection is suspected.
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