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Objectives
What is antimicrobial stewardship?
Explain goals of antimicrobial stewardship programs (ASP)
Identify key team members of an ASP
Discuss diagnostic stewardship and QIAstat-Dx’s potential role in ASPs

QIAstat-Dx

Review benefits of multiplex PCR testing
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What is Antimicrobial Stewardship?
Systematic efforts to optimize the use of antimicrobials in order to maximize patient outcomes while
minimizing both the rise of antibiotic resistance, as well as adverse drug events from unnecessary
antimicrobial therapy
Stewardship Involves
• Identifying microbe responsible for disease

QIAstat-Dx

• Selecting the appropriate antibiotic, dosing, route and duration of therapy
• Discontinuing unnecessary antibiotics no longer needed (i.e. viral infections)

Sample to Insight
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Goals of Antimicrobial Stewardship
In order to conserve antibiotics we have, we need to prevent antimicrobial overuse and misuse
Optimize clinical outcomes of patients with infectious diseases
• Decrease unnecessary use of antibiotics (viral infections, asymptomatic bacteriuria)
• Optimize appropriate use of antimicrobials (selection, dose, route, duration)
Minimize unintended consequences of antimicrobial use
• Toxicity
• Emergence of resistant pathogens
• Selection of superinfections (ex: C. difficile)
Reduce Antimicrobial expenditure and health care costs
• New antimicrobials are EXPENSIVE
• Improve quality of care/patient quality of life

Sample to Insight
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Members of the ASP Team

Infectious Diseases Physician
Clinical ID Pharmacist
IT specialist
Infection Preventionist
Clinical Microbiologist
Epidemiologist
Hospital
Leadership

Dellit et al. Clin Infect Dis 2007
Sample to Insight
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Role of Rapid Diagnostics
and Syndromic Testing

Sample to Insight
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Impact of Delayed Antimicrobial Therapy
A retrospective cohort
analysis of 760 patients
with severe sepsis1

In

31% received

58%,

therapy was delayed

inappropriate antibiotic
treatment

42%

7.6%

had resistance
to the antibiotic
administered

79.9%

Survival if effective therapy initiated within 1st
hour of septic shock/hypotension. Patients who progress to septic
shock have a
increase in mortality
while not on appropriate therapy.

every hour

1. Shorr AF et al. Crit Care Med. 2011;39(1):46-51.
2. Kumar A et al. Crit Care Med. 2006;34(6):1589-1596.
Sample to Insight
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National Action Plan for Combating Antibiotic-Resistant Bacteria
Goal 1: Slow emergence of resistant bacteria and prevent their spread
• Establishment of antibiotic stewardship programs in all acute care hospitals
• Reduce inappropriate antibiotic use in hospitals by 20%
• Reduce inappropriate antibiotic use in outpatient settings by 50%
Goal 2: Strengthen surveillance efforts to combat AMR
Goal 3: Advance development and use of rapid diagnostic tests
• Develop and validate new diagnostic systems in a variety of settings
• Expand availability and use of enhanced diagnostic systems

QIAstat
-Dx

Goal 4: Accelerate research to develop new antibiotics, vaccines and diagnostics
Goal 5: Improve international collaboration for prevention, surveillance and R&D

Sample to Insight
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Interplay of RDT and Antimicrobial Stewardship Programs
Patient
Clinical
evaluation

Diagnosis &
treatment

Diagnostic Stewardship
• Right test

QIAstat-Dx

• Right patient

Health Care
Provider

• Right time

Antimicrobial
Stewardship
• Right interpretation
• Right antimicrobial
• Right time

Rapid diagnostic
test ordered

Rapid diagnostic
result reported
Microbiology

Messacar K, et al. JCM 2017;55:715-723
Sample to Insight
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Importance of Syndromic Respiratory Testing in High-Risk Patients

The Infectious Disease leader’s have endorsed use of syndromic respiratory testing in the below patient groups

Immunocompromised Patients

Adult patients appearing acutely ill in outbreak
scenarios

Critically-ill ICU adult patients

• Current U.S. and international guidelines
endorse upfront, simultaneous testing for
multiple respiratory viruses (i.e., testing
beyond influenza A/B and RSV only) in
transplant and cancer patients

• Decrease in unnecessary antibiotics

• hMPV, PIVs, rhinoviruses, and
coronaviruses have all been associated with
severe ARI in adult and elderly patients

• Observed in the ED length of stay, need for
hospital admission, and number of chest
radiographs were statistically reduced for
patients with influenza who had a syndromic
assay
• There is also a trend toward higher rates of
discharge from the ED (without hospital
admission) for patients that tested positive
for non-influenza viruses.

Sample to Insight
The Value of Syndromic Testing for Respiratory Infection

• Viral and bacterial co-infection has been
linked to more severe CAP and longer
hospitalization than those with a bacterial
etiology alone
• Reduce unnecessary antibiotic use, which is
a major cause of morbidity in hospitalized
patient
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How does QIAstat-Dx play a role
in Antimicrobial Stewardship?

Sample to Insight
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Benefits of QIAstat-Dx in relation to ASP

QIAstat-Dx
(multiplex
PCR)

Rapid
Testing

Accurate
Testing

Expansive
Testing

Better
patient
outcomes

Delivers efficient and timely patient-centered care, reducing diagnostic uncertainty, and helps
overcome mistakes and inefficiencies that commonly result from testing one or few organisms at
a time

Sample to Insight
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QIAstat-Dx Respiratory SARS-CoV-2 Panel (CE-IVD and FDA EUA)
Coverage of 21 upper respiratory pathogen targets impacts patient management decisions

+
Positive or
Negative
Results

Sample to Insight

Start or Stop
Treatment

Infection
Control
Measures
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Pathogens Detected by the QIAstat-DX SARS-CoV-2 Respiratory Syndromic Panel
Viral Pathogens Detected
Influenza A
Influenza A subtype H1
Influenza A subtype H1N1/2009
Influenza A subtype H3
Influenza B
Human coronavirus 229E
Human coronavirus HKU1
Human coronavirus NL63
Human coronavirus OC43
Human coronavirus SARS-CoV-2
Human parainfluenza virus 1
Human parainfluenza virus 2
Human parainfluenza virus 3
Human parainfluenza virus 4
Respiratory syncytial virus A/B

Human metapneumovirus A/B
Adenovirus
Human bocavirus
Rhinovirus/Enterovirus*
Enterovirus D68

Bacterial Pathogens Detected
Mycoplasma pneumoniae
Legionella pneumophila
Bordetella pertussis
Bordetella holmesii
Chlamydophila pneumoniae
Not currently differentiated
Bordetella parapertussis†
Chlamydia psitacci†
Chlamydia trachomatis†

*Rhinovirus and enterovirus are both detected by QIAstat-Dx Respiratory Panel, but they are not differentiated
†Pathogens not currently included in the QIAstat-DX SARS-CoV-2 Respiratory Syndromic Panel
SARS-CoV-2, severe acute respiratory syndrome coronavirus 2

Sample to Insight
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START or STOP Treatment
START

Clinicians will select treatment based on the pathogen causing infection
Influenza
SARS-CoV-2

High-risk patients w/Influenza will be prescribed antivirals
Severely ill patients may receive investigational therapies

Mycoplasma pneumoniae
Bordetella pertussis

Patients w/bacterial infections will be treated w/antibiotics

STOP

Clinicians will empirically select antibiotics to treat patients if they are unsure of what’s causing infection and suspect it could be of bacterial
origin
Negative Bacteria and/or Positive Viral Result

Sample to Insight

Unnecessary antibiotics removed
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Benefits of Multiplex PCR Testing for Respiratory Pathogens
Sample to Insight
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9 studies comparing multiplex PCR with another testing
methodology for the diagnosis of respiratory infections all
demonstrated a reduced time to diagnosis with multiplex PCR vs
comparator1–9

Multiplex PCR
provides
time-to-action
advantage

Multiplex PCR reduced time to diagnosis vs immunofluorescence assay (median TAT 1h 52 min
[IQR: 1h 38–2h 30], vs 26h 40 min [IQR: 20–48h], p<0.001) among 432 patients presenting with
respiratory illness in the emergency department of a university hospital in Argentina1
Compared with a laboratory-generated respiratory pathogen PCR panel, multiplex PCR reduced
the TAT for diagnosis of respiratory pathogens (1.8h ± 0.3h with multiplex PCR vs 26.7h ± 16h
for the standard PCR viral panel, p<0.001) among 59 patients in a community hospital in
Oregon, USA2
Median TAT was significantly reduced with multiplex PCR vs rapid antigen testing (1.7h vs 7.7h,
p=0.015) among 339 patients presenting with respiratory viruses in the emergency department of
a tertiary care centre, across two consecutive influenza seasons3

In summary: Across multiple studies, multiplex PCR has been shown to
provide a time-to-action advantage, including reduced time to diagnosis of
respiratory and CNS pathogens1–3

CNS, central nervous system; IQR, interquartile range; PCR, polymerase
chain reaction; TAT, turn around time

Sample to Insight

1. Echavarria M, et al. J Clin Virol 2018;108:90–95; 2. Gelfer G, et al Diagn Microbiol Infect Dis 2015;83(4):400–406; 3. Rappo, U, et al. J Clin Microbiol 2016;54(8):2096–2103; 4.
Gilbert D, et al. Diagn Microbiol Infect Dis 2016;86(2):102–107; 5. Madigan VM et al. Pathology. 2018; 50(7): 758–63; 6. Pettit NN, et al. J Med Microbiol 2015;64(Pt3):312–313; 7.
Van Rijn AL, et al. Eur J Clin Microbiol Infect Dis 2018;37(3):571–517; 8. Weiss ZF. et al. J Clin Microbiol 2019;57(10):e00861-19; 9. Rogers BB, et al. Arch Pathol Lab Med.
2015;139(5):636–641
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9 studies reported findings for the impact of multiplex PCR on
antimicrobial prescribing for respiratory infection and/or
antimicrobial stewardship; 8/9 reported a significant impact of
multiplex PCR on antimicrobial prescribing or antimicrobial
stewardship interventions1–8

Multiplex PCR
positively impacts
antimicrobial and
diagnostic
stewardship

Two studies reported that multiplex PCR facilitated more appropriate prescription of
oseltamivir.1,9 Echavarria et al demonstrated a decrease in oseltamivir prescriptions in 432
patients diagnosed with influenza by multiplex PCR vs immunofluorescence (OR: 1.19, 95% CI:
0.51, 2.79, p=0.042)1
Six studies reported a shorter duration of antimicrobial therapy with multiplex PCR.2–4 In a
prospective twin-centre cohort study, multiplex PCR and PCT were associated with increased
odds of discontinuing/de-escalating antibiotics [OR: 1.97, 95% CI: 1.28, 3.02], and shorter
duration of intravenous antibiotics (-4.44, 95% CI: -2.08, -2.79 in patients with severe acute
respiratory infection2
In a retrospective case-control study, time to antibiotic therapy modification was significantly less
(p<0.001) in 115 patients with severe pneumonia diagnosed by multiplex PCR compared with
controls (32.4h ± 14.41h vs 41.7h ± 45.6h)5

In summary: Across multiple studies, multiplex PCR improves antimicrobial
and diagnostic stewardship, improving therapeutic decisions and reducing
time to appropriate therapy1–9

CI, confidence interval; OR, odds ratio; PCR, polymerase chain reaction;
PCT, procalcitonin

Sample to Insight

1. Echavarria M, et al. J Clin Virol 2018;108:90–95; 2. Lee C, et al. J Am Med Dir Assoc 2020;21(1):62–67; 3. Subramony A, et al. J Pediatr 2016;173:196–201; 4. Gelfer G, et al
Diagn Microbiol Infect Dis 2015;83(4):400–406; 5. Sircar M, et al. J Crit Care 2016;31(1):227–232; 6. Gilbert D, et al. Diagn Microbiol Infect Dis 2016;86(1):102–107; 7. Pettit NN,
et al. J Med Microbiol 2015;64(Pt3):312–313; 8. Weiss ZF. et al. J Clin Microbiol 2019;57(10):e00861-19; 9. Busson L, et al. Int J Infect Dis 2019;83:32–39
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8 studies reported data relating to the impact of multiplex PCR vs
other diagnostics on management of patients with respiratory
infections;1–8
3/17 studies reported no significant impact of multiplex PCR on
patient management1–3

Multiplex PCR
positively impacts
patient
management
e.g. LOS

Patients diagnosed with respiratory viruses by multiplex PCR vs laboratory diagnostics had
fewer chest radiographs performed, (59% vs 78%, p<0.01), and were placed in isolation for
longer (20 vs 0 median isolation-hours, p<0.01) in a 200-bed tertiary-care hospital in New York4
In a prospective randomised study of 432 patients with acute respiratory infection, multiplex
PCR vs IFA was associated with withholding antibiotics in 2% and 1%, respectively (OR: 15.52,
95% CI: 1.99, 120.83; p=0.009), and a reduction in diagnostic tests in children (25.7% vs 4.7%
reduction=0.001; OR: 9.64, 95% CI: 2.13, 43.63; p=0.003)8

In summary: Across multiple studies, multiplex PCR has been shown to
positively impact patient management and improved therapeutic intervention1–
8

CI, confidence interval; IFA, immunofluorescense assay; LOS, length of stay;
OR, odds ratio; PCR, polymerase chain reaction; PCR, polymerase chain
reaction

Sample to Insight

1. Madigan, VM, et al. Pathology 2018;50(7):758–763; 2. May L, et al. Open Forum Infect Dis 2019;6(12):ofz481; 3. Saarela E, et al. Clin Microbiol Infect
2020;26(4):506–511; 4. Subramony A, et al. J Pediatr 2016;173:196-201; 5. Lee C, et al. J Am Med Dir Assoc 2020;21(1):62–67; 6. Kitano T, et al. J Infect
Chemother 2020;26(1):82–85; 7. Iroh Tam PY, et al. Children (Basel) 2017;4(1); 8. Echavarria M, et al. J Clin Virol 2018;108:90–95
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2 studies reported data relating to the impact of multiplex PCR vs
other diagnostics on the detection of etiologic agents of respiratory
infections that could impact on surveillance and epidemiology
tracking
Multiplex PCR significantly increased detection of respiratory viruses compared with Shell Vial
cell culture (11.1% of samples were positive with culture vs 57.7% with multiplex PCR, p<0.05) in
a retrospective cohort study of five paediatric care units in Minnesota, USA1

Multiplex PCR
supports the goals
of epidemiology or
surveillance
programmes

PCR, polymerase chain reaction

Sample to Insight

The use of multiplex PCR vs rapid antigen testing increased the detection of pathogens (30.2%
vs 87.2%, respectively, p<0.001) in a Japanese community hospital for admission-requiring
paediatric respiratory infections2

The evidence from these studies showed no direct assessments of multiplex
PCR on epidemiology/surveillance programmes; however, the statements
above likely support the goals of such programmes.
There are multiple reports showing multiplex PCR provides a significant
time-to-diagnosis advantage over conventional diagnostics,3–5 which can
indirectly aid real-time surveillance programmes

1. Iroh Tam PY, et al. Children (Basel) 2017;4(1); 2. Kitano T, et al J Infect Chemother 2020;26(1):82–85; 3.
Echavarria M, et al. J Clin Virol 2018;108:90–95; 4. Gelfer G, et al Diagn Microbiol Infect Dis 2015;83(4):400–406; 5.
Rappo, U, et al. J Clin Microbiol 2016;54(8):2096–2103

GenMark Respiratory Viral Panel
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Papers Supporting Syndromic Respiratory Testing
Publication

Outcomes

Mahony et al., 2009 (Pediatric)

Lower Costs ~$291 less/case, $529,629/yr saved decreased length of stay (>90% of costs)

Dundas et al., 2007 (Pediatric)

Offers significant cost savings for reduced labor, greater efficiency and potential revenue for referral testing

McCulloh et al., 2014 (Pediatric)

Improved appropriate oseltamivir treatment; negative patients had more antibiotics started, positive patients saw
modest de-escalation in antibiotics; RVP enhanced physician decision-making

Rogers et al,, 2014 (Pediatric)

Multiplex testing improved antibiotic usage, shortened length of stay, and reduced amount of time patients spent in
isolation

Nelson et al,. 2015 (Pediatric

Cost effectiveness model found molecular testing to be most effective approach for evaluation of acute respiratory
infections for hospitalized patients

Brittan-Long et al., 2011 (Adult)

Associated with decrease in unnecessary antibiotic use

Blaschke et al., 2013 (Adult)

For influenza diagnosis, decreased antibiotic treatment and ancillary tests, improved antiviral prescriptions; rapid
results may result in more efficient and appropriate care

Rappo et al,, 2016 (Adult)

Decrease in unnecessary antibiotics, ED length of stay, need for hospital admissions, number of chest radiographs

Lowe et al., 2017 (Adult)

Targeted antimicrobial stewardship intervention facilitated reduction in duration of antibiotic treatment

Sample to Insight
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Summary: Potential Patient and Provider Benefits of QIAstat-Dx

Provider

Patient

• Provides more
comprehensive
testing

• Shortened illness

• Informs improved
quality of care
• Guides appropriate
follow-up

Sample to Insight

ACCURATE
COMPREHENSIVE
FAST

QIAstat-Dx

• Shorter hospital visit
• Reduced morbidity
• Reduced transmission
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