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Join us for an overview about the current state of sepsis and the linkages between 
it and COVID-19. Although we do not have a cure for this virus, we are learning that 
the best COVID-19 practice includes best practices for sepsis care. Attending this 
webinar you will:

• Gain awareness of the impact of sepsis and learn more about its link to COVID-19

• Develop a deeper understanding of sepsis best practices in diagnostics and how it 
can support your sepsis management initiatives

Presented by:
Patrick Murray, PhD, VP, Worldwide Scientific Affairs, BD Life Sciences

COVID-19 + sepsis management: 
How they are linked and what we 
are learning
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Dr. Patrick R. Murray received his PhD degree in Microbiology at UCLA, 
postgraduate training in clinical microbiology at the Mayo Clinic in 
Rochester, MN, and was director of the clinical microbiology laboratories 
at Barnes-Jewish Hospital and professor of medicine and pathology at 
Washington University from 1976–1999. In 1999, he joined the faculty 
of the University of Maryland School of Medicine and in 2001, he 
accepted the position of senior scientist and chief of microbiology at the 
National Institutes of Health (NIH). In July 2011, he retired from the NIH 
and accepted his current position at BD Life Sciences–Diagnostic Systems 
as vice president of Worldwide Microbiology. 

He is a fellow of the American Academy of Microbiology and the Infectious 
Disease Society of America, former chairman of the American Board 
of Medical Microbiology, editor-in-chief of the ASM Manual of Clinical 
Microbiology, and editor of the Journal of Clinical Microbiology. 
He has authored more than 300 research articles and 20 books. 

Patrick Murray, PhD 
VP, Worldwide Scientific Affairs 
BD Life Sciences
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Confirmed deaths

Overview of COVID-19: US
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202,4671

Confirmed positive cases
6,962,3331

Our World in Data. Daily new confirmed COVID-19 cases. Accessed September 24, 2020. 
https://ourworldindata.org/coronavirus



Mortality from sepsis is significant
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More than 1.7 million people in the US are diagnosed with sepsis each year—and the 
incidence is estimated to be rising at ~8% per year2

270,000 people die from sepsis—every year in the US (2017)3—more than influenza,4
antibiotic-resistance,5 and healthcare-associated infection (HAI)6 combined.

35,900

Antibiotic-resistant 
bacteria and fungi

72,000

HAI (CLABSI, CAUTI, 
C.diff, SSI, VAE, MRSA)

34,200

Influenza

214,917
COVID-191

270,000
Sepsis

142,100



Sepsis has been named as the most 
expensive in-patient cost in American 
hospitals in 2017 at nearly $38 billion 
each year7,8

The average cost per hospital stay for 
sepsis is $18,400, double the average 
cost per stay across all other 
conditions7,9

The average cost per hospital stay for 
severe sepsis is 3x that of sepsis, at 
over $55,00010

Sepsis is the #1 most expensive 
in-patient cost in American hospitals
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$9,700 

$18,400 

$55,749 

$0

$20,000

$40,000

All diagnoses Septicemia Severe sepsis

Average cost per stay11



Perspective from scientific community: 
COVID-19 + sepsis
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Two recent studies of ~900 COVID-19 patients showed sepsis as a common 
complication that might be directly caused by COVID-1912

Sepsis is the #1 complication 
observed in COVID-19 nonsurvivors

14

100% of COVID-19 
nonsurvivors had sepsis*,13

100%
nonsurvivors

Sepsis is the number one 
complication seen in COVID-19 
nonsurvivors13

#1
complication

*Based on two studies in China



Seniors at risk for sepsis + COVID-19
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Since our immune system weakens as we age, seniors can be at higher risk 
for disease like COVID-19 and sepsis.14

65% of sepsis cases reported 
have been adults 65+ years old15

8 out of 10 COVID-19 deaths 
reported in the US have been 
adults 65+ years old14

65%
sepsis cases

80%
65+ years old



COVID-19 + sepsis
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COVID-19 puts patients at risk of developing sepsis

Risk factors for sepsis16:
• Prolong length of stay (LOS) in ICU or hospital
• Underlying pulmonary, renal, liver or 

heart disease
• Prior antibiotic exposure

Virus infection 
(COVID-19, 
influenza)

Sepsis Septic shock

• Use of mechanical ventilation
• Use of intravenous catheter (IV) or urinary catheters
• COVID-19 treatment (use of IL-1 blockers, 

glucocorticoids)



Co-infections in COVID-19 patients
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Most common infections17

• Ventilator-associated pneumonia
• Central-line associated bacteremia
• Catheter-associated urinary tract infections

Frequency of antibiotic use17

• 72% of all hospitalized COVID-19 patients 
received antibiotics17

• Most antibiotics were broad spectrum 
and empiric

of COVID-19 patients developed 
hospital-acquired bacterial or 
fungal infections17

8%
infections



Diagnostic best practices
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Diagnostic best practices: 
The challenges
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Diagnostic tests guide antibiotic treatment. In the absence of diagnostic tests, 
patients are treated empirically

Patients treated with inappropriate empiric antibiotics experience:

increased mortality19-21

increased length of hospitalization20,21

increased hospital costs (pharmacy, laboratory, patient care)20,21



Reviews of more than 300 clinical studies provide important insights
• The use of inappropriate antibiotics is common in empiric therapy with many receiving the wrong drug, wrong 

dose, too many drugs or no drugs
• Inappropriate treatment is common for patients with infections caused by antibiotic-resistant microbes
• Infections caused by antibiotic-resistant microbes is common in the hospital settings

Clinical efficacy of empiric 
antibiotic therapy

20

Study title Authors Reviewed studies Inappropriate empiric therapy % observed

Systematic review and meta-analysis of the efficacy 
of appropriate empiric antibiotic therapy for sepsis19

Paul et al. 70 studies 46.5% inappropriate therapy

Appropriate initial antibiotic therapy in hospitalized 
patients with gram-negative infections: systematic 
review and meta-analysis20

Raman et al. 57 studies >25% inappropriate therapy was observed in 
76% of the studies

Determinants of inappropriate empirical antibiotic 
treatment: systematic review and meta-analysis22

Carrara et al. 191 studies 32% inappropriate therapy

Carbapenem resistance, inappropriate empiric 
treatment and outcomes among patients 
hospitalized with Enterobacteriaceae urinary tract 
infection, pneumonia and sepsis21

Zilberberg et al. 1 study (based on 
175 hospitals)

11.1% inappropriate therapy
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Rapid, accurate test results require use of best practices for collection and processing 
of the blood.

Blood culture is critical for detecting 
and treating sepsis23

Decreased contamination accomplished by:
ü Standardized collection protocols and kits
ü Dedicated phlebotomy teams
ü Education and training

Proper disinfection of the 
skin to reduce contaminated 

blood cultures

Sufficient blood volume 
is a critical determinant for 
optimal organism recovery24

Good workflow practices 
in transport of the specimen 

to the lab and processing 
in the lab

ü Monitoring and feedback
ü Blood diversion techniques
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Rapid, accurate test results require use of best practices for collection and processing of 
the blood.

Blood culture is critical for detecting 
and treating sepsis23

The success in obtaining a positive blood culture is determined by one important 
variable—the amount of blood cultured
• Most septic patients have <1 organism per mL of blood
• ~ 20% of blood culture samples have been reported underfilled in the US24

• If blood culture bottles were filled properly, the proportion of positive blood cultures would increase24

Proper disinfection of the 
skin to reduce contaminated 

blood cultures

Sufficient blood volume 
is a critical determinant for 
optimal organism recovery24

Good workflow practices 
in transport of the specimen 

to the lab and processing 
in the lab
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Rapid, accurate test results require use of best practices for collection and processing of 
the blood.

Blood culture is critical for detecting 
and treating sepsis23

Processing blood cultures workflow

Order 
culture

Collect 
specimen

Send to 
lab

Accession 
specimen

Place in blood culture 
instrument incubator

Bottle signaled 
positive

Remove bottle 
and process

Proper disinfection of the 
skin to reduce contaminated 

blood cultures

Sufficient blood volume 
is a critical determinant for 
optimal organism recovery24

Good workflow practices 
in transport of the specimen 

to the lab and processing 
in the lab



Ensuring that appropriate diagnostics 
are performed as early as possible to enable 
timely and appropriate antimicrobial 
therapy treatment decisions

Best practices for preanalytical and 
analytical phases of blood cultures

Organism identification with subsequent 
antimicrobial susceptibility testing is 
critical in selecting appropriate 
antimicrobial therapy25

24

Diagnostic tests 
are essential for 
combating sepsis



Diagnostic tests help:
• Support early detection and diagnosis of 
drug-resistant infections
• Reduce inappropriate antibiotic use
• Improve patient outcomes
• Decrease hospital costs

Diagnostic tests 
are essential for 
combating sepsis
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Conclusion
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• The SARS-CoV-2 pandemic places many 
individuals at risk for co-infections and 
sepsis

• Widespread use of empiric antibiotics is 
well-documented

• Rapid, accurate diagnostics are critical for 
moving from empiric to directed therapy

• Blood cultures for the definitive diagnosis of 
sepsis require use of techniques for minimizing 
contamination, maximizing positive cultures, 
and elimination of workflow processing delays

Summary
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Learn more about our BD® Sepsis Management 
Program and how we can support your sepsis 
initiatives at: [Insert unique link]

If you would like a BD associate to contact 
you directly, please reach out to us 
at BDSepsisManagement@bd.com

BD Sepsis Management Program
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