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About PCT

Procalcitonin (PCT) provides clinicians a sensitive and
specific biomarker associated with the inflammatory
response to bacterial infection to aid sepsis mortality risk
assessment and as a tool in antibiotic stewardship
programs.' In conjunction with other laboratory findings
and clinical assessments, PCT provides valuable
information on the severity of a bacterial infection — both
on presentation and during the course of treatment.?

PCT concentration above 0.1 ng/mL can indicate a clinically
relevant bacterial infection, requiring antibiotic treatment.*
PCT levels rise rapidly (within 3-6 hours) after a bacterial
insult with systemic consequences. The magnitude of the
increase in PCT concentration correlates with the severity
of the bacterial infection. This correlation provides clear
signals to support antibiotic decision making for patients
with suspected or confirmed sepsis, pneumonia and other

In healthy individuals, PCT concentrations are found to be conditions caused by bacterial infections.

below 0.1 ng/mL.2 Depending on the clinical background, a

PCT Kinetics®

PCT concentrations increase 3-6 hours after bacterial insult and return to normal as the infection is resolved.

»  Approximate half-life of 24 hours
* High specificity and sensitivity for bacterial infection
« Indicator of infection severity and antibiotic treatment response

PCT values rise in relation to bacterial infection®
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Understanding PCT Kinetics

When a bacterial infection occurs, toll-like receptors flag the presence of microbial toxins. Inflammatory
cytokines, such as Interleukin 1 beta (IL-1/8), Tumor Necrosis Factor alpha (TNF-o), and Interleukin 6 (IL-6) are
simultaneously secreted from the cell. Signaling pathways then stimulate PCT transcription, typically over 3 to 6 hours.”®

If the pathogen is not contained, infection spreads and the body up-regulates pro-inflammatory mediators, causing a
dramatic increase in serum PCT for another 12 to 24 hours.®

It can take nearly 24 hours of appropriate antibiotic therapy to see reduction in serum PCT levels as the bacterial infection is
controlled, which will be reflected in a decrease in PCT production and serum concentrations by up to 50% per day. However,
if initial antibiotic therapy or source control is not adequate, bacteria will continue

to stimulate PCT production and blood concentrations will remain high.'

During viral infections, PCT production is lessened by Interferon gamma (IFN-Y) that is released during the host response
to the virus."® Thus, PCT concentration will not rise in viral infections as it does in the presence of a bacterial
infection.

The utility of PCT as a tool for assessing the risk of bacterial infection stems from its unique kinetics, triggered from the
inflammatory response to a bacterial infection.




A clear signal for LRTI antibiotic decisions’

As many as 71% of patients with acute respiratory-tract infections are treated with antibiotics, despite a mainly viral
cause for these infections.” Elecsys BRAHMS PCT aids clinicians in determining whether antibiotics are appropriate
for patients with suspected or confirmed lower respiratory tract infections (LRTI), defined as community-acquired
pneumonia (CAP), acute bronchitis, and acute exacerbation of chronic obstructive pulmonary disease (aeCOPD).

Without Elecsys 7~ N\

BRAHMS PCT assay: > "\ S

Is it viral or bacterial? How will we monitor

Antibiotics prescribed “just in case” antibiotic effectiveness?

Patient presents with fever;
infection suspected

With Elecsys ” \
BRAHMS PCT assay: > “\ S
Is it viral or bacterial? PCT and symptoms confirm Antibiotics are effective
Is the patient bacterial infection. and patient improves
responding to PCT monitored to evaluate
antibiotics? antibiotic effectiveness & need.

PCT cut-offs in LRTI patients’

PCT Serum or Plasma Concentration

<0.10 ng/mL Antibiotics Strongly Discouraged PCT-guided thera_py ha_'s been
shown to reduce inpatient

antibiotic exposure by 35% for
LRTI patients' and 23%" for
critically ill ICU patients'?23
without negative effects on

> 0.50 ng/mL Antibiotics Strongly Encouraged mortality or length of stay.

BRAHMS PCT has been shown to reduce antibiotic prescription rate and exposure
duration in LRTI™

Duration of antibiotic exposure and antibiotic prescription rates were significantly reduced in the PCT group in
comparison to the standard of care group for community-acquired pneumonia (CAP) (n=925), acute
exacerbations of COPD (n=228) and bronchitis (n=151) in the ProHosp trial."

PCT-supported decision making reduces unnecessary ABx exposure

= PCT Control

Bronchitis Acute exacerbations of COPD (aeCOPD) Community-acquired pneumonia (CAP)
100 —

80 —

Patients receiving antibiotic therapy (%)

65% ABXx reduction 50.4% ABXx reduction 32.4% ABx reduction



A clear signal when managing critically ill sepsis patients

Sepsis is defined as life-threatening organ dysfunction caused by a dysregulated host response to infection.?*

Sepsis is a public health crisis that impacts more than 1.5 million Americans each year - or one person every 20
‘ seconds.? According to the Centers for Disease Control and Prevention, > 250,000 people die from sepsis each
year - more than AIDS, stroke, and prostate and breast cancer combined.

524 50% of patients who die in hospitals have sepsis?® and managing these patients makes sepsis the most costly
inpatient diagnosis, with aggregate annual hospital costs totaling $24 billion.?”

While as many as 80% of sepsis deaths could be prevented with rapid diagnosis and treatment,?® achieving this
can be challenging due to the non-specific signs and symptoms associated with sepsis.

80%

Aiding Assessment of Mortality Risk

As a sensitive and specific biomarker of the inflammatory response to bacterial infection, Elecsys BRAHMS PCT aids
clinicians in determining a critically ill patient’s risk of progression to sepsis and septic shock.

PCT Serum or Plasma Concentration Following ICU admission and the
diagnosis of sepsis, evaluating

serial Elecsys BRAHMS PCT
measurements over consecutive
days aids in assessing the host
response to antibiotic therapy and
the risk of all-cause mortality. When
the infection is controlled, PCT will
decline daily.?® If the PCT level has
not declined, the patient and
therapy should be reassessed.

10 ng/mL

0.05 ng/mL

Severe Sepsis > Septic Shock

518,23

PCT testing in the ICU is associated with significantly lower costs and lengths of stay

A recent analysis of > 619 million patient encounters in the Premier Healthcare Database over 3 1/2 years found
that the use of PCT testing on the first day of ICU admission was associated with significant resource savings and
length of stay reductions.*

Reductions Enabled by PCT

Total Cost of Care -$2,759
ICU Costs -$1,310
Pharmacy Costs -$331

Length of Stay -1.2 days




Insight for Safely Discontinuing Antibiotics’

Paired with clinical assessment, Elecsys BRAHMS PCT also aids decisions whether to discontinue antibiotic therapy
for patients with suspected or confirmed sepsis.

Change in PCT Plasma Concentration Current PCT Plasma Concentration

< 0.50 ng/mL

Antibiotics may
be discontinued

< 0.25 ng/mL
Antibiotics may
be discontinued

About the U.S. Multicenter MOSES Study?'

The Procalcitonin Monitoring Sepsis Study (MOSES) included 858 adult patients with sepsis recruited across 13
investigational sites in the U.S.

Key findings of the study included:

+ The change of PCT over time aids in assessing the cumulative 28-day risk for all-cause mortality for patients
diagnosed with severe sepsis or septic shock.

+ A two-fold increased risk of death is seen for patients showing a decrease in PCT=< 80% during the first four
days following diagnosis of severe sepsis or septic shock compared to those who experienced a decrease in
PCT > 80%. Mortality was the same for both men and women.

« The initial PCT level (= 2.0 ng/mL or > 2.0 ng/mL) provided important additional information about the mortality
risk when evaluating the patient’s clinical course with PCT measurements on subsequent days.

PCT can help reduce antibiotic use by providing diagnostic clarity on bacterial
infection management

Procalcitonin integrated into antibiotic stewardship programs can result in significant reductions in antibiotic
days on therapy (DOT) and certain adverse outcome measures, as shown by Michael Broyles, PharmD, in a
2017 study at Five Rivers Medical Center: Impact of Procalcitonin (PCT)-Guided Antibiotic Management on
Antibiotic Exposure and Outcomes: Real World Evidence.?

47% 62% 50% 64% 50%

Antimicrobial Hospital 30-day Clostridium Antibiotic
days of all-cause readmission difficile adverse
therapy mortality infections events

(DoT)

Pre: 17 DoT Pre: 7.6% Pre: 22.4% Pre: 2.5% Pre: 16.2%
Post: 9 DoT Post: 2.9% Post: 11.1% Post: 0.9% Post: 8.1%

P<0.001 P<0.001 P<0.001 P<0.001




Comparing PCT to Other Biomarkers

The sensitivity and specificity of PCT in the host response to systemic bacterial infection, together with its rapid rise after
an infectious challenge, offer clinical advantages that complement existing biomarkers in the clinical assessment of the
septic patient.?

PCT's sensitivity and specificity as a marker
The unique kinetics of PCT of systemic bacterial infection make it a
make it a valuable complement to CRP.* valuable complement to traditional biomarkers
used in sepsis risk assessment.?*
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Lactate (lactic acid) is produced due to inadequate tissue perfusion, a defining parameter of late sepsis. Reduction of
lactate is advocated as a target for therapeutic interventions.®? However, lactate is NOT specific for bacterial infection nor
do levels of lactate correlate with the host response to bacterial infection.

C-Reactive Protein (CRP)

CRP secretion is triggered by cytokines (IL-6, IL-113, TNF-x) in response to acute or chronic inflammation associat-
ed with bacterial, viral or fungal infection, and conditions such as obesity and tissue injury. It has no correlation to
Sepsis-related Organ Failure Assessment (SOFA) score and its kinetics are slow, peaking 36 to 50 hours after causal
challenge.®35 In recent years, CRP has not been recommended because of its lack of specificity for systemic bacterial
infection and its suppression when corticosteroids are used.?

Blood cultures

Despite recent advances, blood cultures often lack the sensitivity to identify the infecting pathogen in severe sepsis

and septic shock. Only 30-40% of patients with a clinical diagnosis of severe sepsis or septic shock have positive blood
cultures® and the delay in results due to slow-growing organisms and decreased sensitivity in patients already receiving
antibiotics can introduce additional challenges.

Roche Diagnostics: A Leader in Raising Sepsis Awareness

Roche Diagnostics is committed to leading the fight against sepsis.

With its partner, the Rory Staunton Foundation, resources are committed to advance the understanding of
sepsis and encourage awareness, assessment and prevention.

Why? Simply, to ensure that the 80% of sepsis deaths that can be prevented with rapid diagnosis
and optimal treatment are prevented.?

Te Rored STAUNTON FouNDATON

FOR SEPSIS PREVENTION




BRAHMS PCT: The Quality Standard

When using PCT assays to support clinical decisions, quality and experience counts. Clinicians worldwide
have relied on BRAHMS PCT since 1996 to make patient care decisions with confidence due to:

Evidence: 3,500+ publications in both the U.S. and Europe demonstrate the clinical utility of PCT.

Precision: Highly precise at clinically relevant cut-offs.

Adoption: PCT is included in antibiotic stewardship guidelines issued by the Infectious Disease Society of
America (IDSA) and the Surviving Sepsis Campaign Guidelines issued by the Society of Critical Care
Medicine (SCCM).*®

Elecsys® BRAHMS PCT Indications * S

D)/ i
Indications for Use' = ‘A’J“J’JW/}@
Used in conjunction with other laboratory findings and clinical assessments, P@T”j /

the Elecsys BRAHMS PCT assay is intended for use as an:

« Aid in risk assessment of critically ill patients on their first day of ICU admission
for progression to severe sepsis and septic shock.

 Aid in assessing the cumulative 28-day risk of all-cause mortality for patients diagnosed with severe sepsis or
septic shock in the ICU or when obtained in the emergency department or other medical wards prior to ICU
admission, using a change in PCT level over time.
Antibiotic initiation and deescalation claims:

+ Aid in decision making on antibiotic therapy for patients with suspected or confirmed lower respiratory tract
infections (LRTI)—defined as community-acquired pneumonia (CAP), acute bronchitis, and acute exacerbations
of chronic obstructive pulmonary disease (aeCOPD)—in an inpatient setting or an emergency department.

+ Aid in decision making on antibiotic discontinuation for patients with suspected or confirmed sepsis.

When using Elecsys BRAHMS PCT for ICU patient management, comparing the baseline PCT level taken on Day 0/1
with subsequent measurements through Day 4, the following assessments of PCT kinetics should be considered:

* Decrease in PCT values greater than 80% = lower risk of all-cause 28-day mortality
« Decrease in PCT values less than or equal to 80% = higher risk of 28-day all-cause mortality

* Baseline PCT measurement less than or equal to 2.0 ng/mL or greater than 2.0 ng/mL = provides additional
information about the mortality risk when evaluating the patient’s clinical course with PCT measurements on

subsequent days.

PCT level should always be used in conjunction with other clinical assessments and laboratory findings, not in isolation.

Important Considerations When Interpreting PCT Results

Increased PCT levels may not always be related to systemic bacterial infection.? 3%
They may also be associated with:

* Injuries including major trauma, burns and heat stroke

« Acute medical conditions, such as biliary pancreatitis, chemical pneumonitis, viral hepatitis and/or
decompensated severe cirrhosis (Child-Pugh Class 3), prolonged or severe cardiogenic shock, prolonged severe
organ perfusion anomalies, and post-cardiac arrest

+ Unusual infectious diseases, including invasive fungal infections and acute plasmodium falciparum malaria
« Active medullary C-cell carcinoma, small cell lung carcinoma and bronchial carcinoid

* Interventions such as surgery with extracorporeal circulation, treatment with drugs stimulating release of pro-
inflammatory cytokines or resulting in anaphylaxis, peritoneal or hemodialysis

» Neonates during the first two days of life
Elecsys® BRAHMS PCT results should be evaluated in context of all laboratory findings and the total clinical status of

the patient. In cases where the laboratory results do not agree with the clinical picture or history, additional tests should
be performed. Refer to Roche Diagnostics Elecsys® BRAHMS PCT package insert for additional information.
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