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To the Editor—Postmortem blood cultures may assist in diagnos-
ing a previously undetermined infection contributing to death or
confirming a diagnosed infection prior to death. The collection of
the blood culture during autopsy commonly entails aseptically
obtaining blood from the heart. The clinical utility of postmortem
blood cultures is highly debated given potential for bacterial trans-
location or contamination.1 Whole-genome sequencing (WGS)
can identify patient infections that are epidemiologically related,
indicating transmission or a common source. At our hospital,
we recently initiated a WGS program called Enhanced Detection
System for Healthcare-Associated Transmission (EDS-HAT) to
enable early detection, investigation, and intervention of hospital
outbreaks of bacterial pathogens.2–5 Here, we describe a pseudo-
outbreak related to postmortem blood cultures that was inciden-
tally detected by EDS-HAT.

Methods

This study was performed at the University of Pittsburgh Medical
Center (UPMC) Presbyterian Hospital, an adult, tertiary-care
facility with surrounding affiliated UPMC hospitals. Ethics appro-
val for this study was obtained from the University of Pittsburgh
Institutional Review Board, the University of Pittsburgh
Committee for Oversight of Research and Clinical Training
Involving Decedents, and the UPMC Quality Review Committee.

Beginning in November 2021, isolates from clinical specimens
(including postmortem cultures) for select bacterial pathogens
were collected and sequenced if the patient had been hospitalized
for≥2 days and/or had had aUPMC exposure in the prior 30 days.5

Isolates were sequenced weekly using methods previously
described and were examined for genetic relatedness.5

We observed autopsy practices in March 2022 and performed
environmental cultures of the autopsy suite in May 2022. Cultures
were taken using a sterile swab from the sink faucet where a hose
connected to the table drain. Swabs were plated on MacConkey
Agar containing sorbitol and colistin and were incubated for 48
hours at 35°C.6

Data on the number of autopsies and blood cultures performed
at UPMC Presbyterian fromOctober 2021 through June 2022 were
obtained. Data on possibly contaminated blood cultures, defined as
any organism related by WGS without plausible epidemiological
links, were merged with unique patient blood-culture isolates
and autopsies to calculate an autopsy blood-culture contamination
rate.

Results

From October 2021 through June 2022, we detected 4 clusters of
genetically related bacterial species among 13 patients who had
undergone autopsy at UPMC Presbyterian (Table 1). Initial inves-
tigation revealed that each patient had a brief inpatient stay at 1 of 3
UPMC hospitals and after death had been transported to UPMC
Presbyterian for autopsy, suggesting a point source in the autopsy
suite. One patient had an antemortem blood culture with S. mar-
cescens that was genetically distinct from their postmortem blood

Corresponding author: Alexander J. Sundermann; Email: ALS412@pitt.edu
Cite this article: Sundermann AJ, et al. (2023). Environmental contamination of

postmortem blood cultures detected by whole-genome sequencing surveillance.
Infection Control & Hospital Epidemiology, 44: 2103–2105, https://doi.org/10.1017/
ice.2023.192

© The Author(s), 2023. Published by Cambridge University Press on behalf of The Society for Healthcare Epidemiology of America. This is an Open Access article, distributed under the
terms of the Creative Commons Attribution licence (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted re-use, distribution and reproduction, provided the original
article is properly cited.

Infection Control & Hospital Epidemiology 2103

https://doi.org/10.1017/ice.2023.192 Published online by Cambridge University Press

https://www.cdc.gov/poxvirus/mpox/clinicians/infection-control-healthcare.html#::text=Personal%20Protective%20Equipment%20(PPE),-PPE%20used%20by&text=room%20should%20include%3A-,Gown,with%20N95%20filters%20or%20higher
https://www.cdc.gov/poxvirus/mpox/clinicians/infection-control-healthcare.html#::text=Personal%20Protective%20Equipment%20(PPE),-PPE%20used%20by&text=room%20should%20include%3A-,Gown,with%20N95%20filters%20or%20higher
https://www.cdc.gov/poxvirus/mpox/clinicians/infection-control-healthcare.html#::text=Personal%20Protective%20Equipment%20(PPE),-PPE%20used%20by&text=room%20should%20include%3A-,Gown,with%20N95%20filters%20or%20higher
https://www.cdc.gov/poxvirus/mpox/clinicians/infection-control-healthcare.html#::text=Personal%20Protective%20Equipment%20(PPE),-PPE%20used%20by&text=room%20should%20include%3A-,Gown,with%20N95%20filters%20or%20higher
https://www.cdc.gov/poxvirus/mpox/clinicians/infection-control-healthcare.html#::text=Personal%20Protective%20Equipment%20(PPE),-PPE%20used%20by&text=room%20should%20include%3A-,Gown,with%20N95%20filters%20or%20higher
https://www.cdc.gov/poxvirus/mpox/clinicians/infection-control-healthcare.html#::text=Personal%20Protective%20Equipment%20(PPE),-PPE%20used%20by&text=room%20should%20include%3A-,Gown,with%20N95%20filters%20or%20higher
https://orcid.org/0000-0002-2439-6287
https://orcid.org/0000-0001-7376-8764
https://orcid.org/0000-0001-7284-0103
https://orcid.org/0000-0001-5562-8880
https://orcid.org/0000-0001-5540-2056
mailto:ALS412@pitt.edu
https://doi.org/10.1017/ice.2023.192
https://doi.org/10.1017/ice.2023.192
Undefined namespace prefix
http://crossmark.crossref.org/dialog?doi=https://doi.org/10.1017/ice.2023.192&domain=pdf
https://doi.org/10.1017/ice.2023.192


culture but was genetically related to a subsequent patient’s post-
mortem culture. Epidemiological investigation did not find poten-
tial transmission routes during hospitalization.

Observation of the suite revealed that the autopsy table was
rinsed with tap water using a hose attached to a water source on
the table to reduce friction of sliding a decedent from the stretcher
to the table. Postmortem blood-culture collection was performed
using a sterile syringe inserted in the patient’s inferior vena cava.
A swab stick with tincture of benzoin was used for aseptic prepa-
ration of blood cultures due to supply chain shortages of povidone
iodine. Cultures of the sink faucet swab had overgrowth of P. aer-
uginosa. One sequenced isolate clustered with a patient’s post-
mortem isolate (cluster 4) collected 2 days prior to the
environmental sample, indicating the water as the plausible con-
tamination source.

Between October 2021 and June 2022, 309 autopsies were per-
formed. Among them, 183 (59.2%) had postmortem blood cul-
tures, of which 157 (85.8%) were positive for any bacteria; 18
(11.5%) of these 157 were sequenced according to our inclusion
criteria. Among 18 patients with sequenced isolates, 13 (72.2%)
were genetically related to at least 1 other isolate. Therefore, the
minimum estimate of postmortem blood-culture contamination
rate was 7.1% (ie, 13 of 183 postmortem blood cultures performed).

Autopsy staff were educated on the findings and disinfection
equipment to use for blood-culture collection, and povidone iodine
preparations were supplied to the autopsy suite. At the end of the
study period (June 2022), there were no additional cases of conta-
minated cultures.

Discussion

In this study, we identified a pseudo-outbreak involving 13 patients
who underwent autopsy in the same autopsy suite. The most likely

source was a sink used to rinse the autopsy table which was found
to harbor an isolate of Pseudomonas aeruginosa that was geneti-
cally related to a patient’s autopsy blood culture. Education on
proper blood-culture disinfection was associated with termination
of blood-culture contamination during the study period.

Our study had several limitations. First, we only sampled select
bacterial pathogens from patients. However, this limitation only
underestimates the true bacterial contamination rate. Second, we
started sequencing in November 2021, and it is possible that the
pseudo-outbreak began previously. Third, as mentioned above,
the contamination rate is likely an underestimate of the true rate.
Fourth, we do not know how generalizable our results are to other
institutions that perform postmortem blood cultures. Fifth, an
environmental source of S. marcescens was not identified.
However, it is likely P. aeruginosa overgrew other organisms
present in the sink faucet.

In conclusion, we describe a pseudo-outbreak of contaminated
postmortem blood cultures that was detected byWGS surveillance.
As WGS surveillance becomes more widespread, this method pro-
vides additional opportunity to examine the role of all postmortem
cultures. Institutions should examine their practices to ensure
diagnostic accuracy and determine the utility of routinely perform
postmortem blood cultures.
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Table 1. List of Clustered Isolates From Patients and Environmental Cultures

Patient Source Outbreak Day Organism Cluster

1 Postmortem blood culture 0 Serratia marcescens 1

2 Postmortem blood culture 1 S. marcescens 1

3 Postmortem blood culture 12 S. marcescens 1

4 Postmortem blood culture 40 Klebsiella oxytoca 2

5 Postmortem blood culture 43 S. marcescens 1

6 Postmortem blood culture 60 S. marcescens 1

7 Antemortem blood culture 90 S. marcescens 3

Postmortem blood culture 92 S. marcescens 1

8 Postmortem blood culture 101 S. marcescens 1

101 K. oxytoca 2

9 Postmortem blood culture 103 S. marcescens 1

103 K. oxytoca 2

10 Postmortem tissue culture 186 K. oxytoca 2

186 S. marcescens 3

11 Postmortem blood culture 208 P. aeruginosa 4

Environmental Swab from sink faucet 210 P. aeruginosa 4

12 Postmortem blood culture 217 S. marcescens 1

13 Postmortem blood culture 224 S. marcescens 1
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To the Editor—Flexible bronchoscopy is a procedure commonly per-
formed in intensive care units (ICUs). Pathogens can be transmitted
via flexible bronchoscopes, most commonly bacteria,1 but viral
transmission is also possible.2 Varicella-zoster virus (VZV) usually
causes self-limited disease in childhood and remains latent. In adult-
hood, primary infection or reactivation can be severe and dissemi-
nated in immunocompromised and critically ill individuals.3,4

In December 2021, a 33-year-old man with Crohn’s disease
treated with adalimumab and methylprednisolone was admitted
to the intensive care unit (ICU) due to disseminated VZV infec-
tion. Flexible bronchoscopy and bronchoalveolar lavage (BAL)
were performed on hospital day 1 and were repeated on hospital
days 9, 12, and 23. VZV DNA was detected by polymerase chain
reaction (PCR) in the BAL, plasma, and skin vesicles. During the
same
3-week period, BAL samples from 4 patients with coronavirus dis-
ease 2019 (COVID-19) were positive for VZV. These patients were
located in single rooms in a different ICU located on another floor
of the hospital. An investigation for a suspected outbreak was
launched as soon as the BAL sample from the third COVID-19
patient was positive for VZV.

Methods

Medical records of all patients with VZV-positive BAL specimens
between January 19, 2021, and October, 19, 2022, were reviewed,
bronchoscope cleaning protocols were assessed, and samples were
taken from the bronchoscope (lavage and brush samples) and auto-
mated endoscope reprocessor (AER; a 100-mL sample of the final
rinse water) for VZV DNA testing. The implicated bronchoscope
was returned to the manufacturer for inspection. A written consent
for publishing a case report was obtained from the index patient.

We took 200-μL samples from the BAL samples, the broncho-
scope lavage samples and from the sample of the AER final rinse
water, after which automatic nucleic acid extraction was performed
with the 100-μl elution volume on the MagNA Pure Compact
Instrument (Roche Diagnostics, Mannheim, Germany).
Herpesvirus diagnostics were performed using GeneProof
(BRNO, Czech Republic). The following targets were included
in the PCR assay: herpes simplex virus (HSV), VZV, cytomegalo-
virus (CMV), and Epstein-Barr virus (EBV). The assay was per-
formed according to the manufacturer’s instructions.

Results

The index patient’s first sample that was positive for VZV was
obtained on hospital day 1. Between then and hospital day 23,
VZV DNA was detected in BAL samples from 4 additional
patients, with PCR cycle thresholds ranging from 33.32 to 37.3.
All samples had been obtained with the same FB. Bronchoscopy
had been performed for these 4 patients due to respiratory deterio-
ration and progression of lung infiltrates in the setting of COVID-
19 infection. Detailed clinical and microbiological characteristics
of the 5 patients are presented in Table 1. No other BAL samples
were positive for VZV among the 214 reviewed BAL samples in the
11 months before and 9 months after the 8 positive samples
described above.

According to the hospital protocol, bronchoscopes are cleaned
by trained ICU nurses according to manufacturer’s instructions
(Olympus, Center Valley, PA) and FDA recommendations.
Flexible bronchoscopes are brushed manually for 5 minutes with
Enzymex diluted to 0.5 % (5 mL/L) solution and placed in the
Olympus automated endoscope reprocessor (type miniETD2)
for 40minutes, where a leak test, rinsing, and disinfection are auto-
matically performed. Bronchoscopes are stored in a drying cabinet
(Olympus EDC plus).5 The AER and the drying cabinet are located
in a separate room within our ICU and are handled by trained ICU
nurses. The protocol was consistent with the manufacturer’s
instructions. Direct observation of bronchoscope reprocessing
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