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Procalcitonin

• A serum biomarker that helps distinguish bacterial infection from other 
causes of infection or inflammation

• Serve as a helpful adjunct to clinical judgment for guiding antibiotic 
therapy and resolving diagnostic uncertainty in patients with lower 
respiratory tract infections

• A precursor hormone of calcitonin that undetectable in healthy states



• Serum PCT levels rise rapidly in response to systemic inflammatory insults, 
with peak levels that correlate with the intensity of the stimulus.

• PCT has a short half-life (25–30 hours), and its levels decline rapidly with 
resolution of inflammation.
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Vijayan et al. J Int Care. 2017

Fate of Procalcitonin during inflammation and normal condition



Issues in LRTIs

• Lower respiratory tract infections (LRTIs) are among the most common 
reasons for antibiotic prescription.

• An estimated 30-85% of these prescriptions are unnecessary or 
inappropriate.

• Even when indicated, antibiotic treatment course often exceed 
recommended duration.

• The predilection for antibiotic overuse for LTRIs is in part due to the 
difficulty in distinguishing between viral and bacterial infections. 

Grijalva CG et al. JAMA. 2009

Hecker MT et al. Arch Intern Med. 2003



Use of Procalcitonin

for Differential Diagnosis
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Clinical Implication of Procalcitonin…
1. for Differential Diagnosis

2. for Guiding Antibiotic Therapy

3. for Prognosis?



• To evaluate the association 
between serum PCT 
concentration at hospital 
admission with pathogens 
detected in a multicenter 
prospective surveillance 
study of adults hospitalized 
with CAP

7Self WH et al. Clin Infect Dis. 2017
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Community-acquired pneumonia

Self WH et al. Clin Infect Dis. 2017
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Conclusion:
No PCT threshold perfectly discriminated between viral and bacterial
pathogens, but higher PCT strongly correlated with increased probability of
bacterial pathogens, particularly typical bacteria.

Self WH et al. Clin Infect Dis. 2017



• To evaluate the usefulness of 
serum PCT as a diagnostic 
biomarker for distinguishing 
pneumonia from pulmonary 
edema in patients presenting 
with pulmonary infiltrates on 
CXR

10Yoon YK et al. Medicine. 2018



11Yoon YK et al. Medicine. 2018

Conclusion:
Practical use of PCT in conjunction with clinical data can be valuable in the
differential diagnosis of pulmonary infiltrates and guidance for clinicians to
prevent antibiotic misuse.



Use of Procalcitonin

for Guiding Antibiotic Therapy
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13Schuetz P et al. Lancet Infect Dis. 2018
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Conclusion:
Use of PCT to guide antibiotic
treatment in patients with ARI
reduces antibiotic exposure and
side-effects, and improves survival.

Schuetz P et al. Lancet Infect Dis. 2018



15Walsh TL et al. Am J Med. 2018

Aim : To compare management for 

patients admitted with pneumonia before 

and after implementation of PCT 

guidance

At 2 teaching hospitals  in Pittsburgh, PA

Retrospective, pre-/post-

intervention study 

Mar-Oct, 2014
Mar-Oct, 2015



16Walsh TL et al. Am J Med. 2018

Conclusion:
In this real-world study, PCT guidance led to shorter durations of total antibiotic 
therapy and abridged inpatient length of stay without affecting hospital readmissions.



• Patient-level, 1:1 randomized trial

• 14 U.S. hospitals with high adherence to quality measures for the treatment of 
pneumonia

• Primary efficacy and safety outcome (co-primary)

– Mean No. of antibiotic-days : PCT-guided antibiotic prescription would be 
superior.

– Safety outcome : PCT-guided antibiotic prescription would be non-inferior.

17Huang DT et al. New Engl J Med. 2018

Procalcitonin
Antibiotic 
Consensus
Trial 
- ProACT



18Huang DT et al. New Engl J Med. 2018

<Procalcitonin Group>

• Real-time initial PCT assay results

• Antibiotic use guideline based on four 

tiers of PCT levels

<Usual-care Group>

• Real-time initial PCT assay : 

the results were clinically unuavailable

Screening: 8360

Randomization: 1664

PCT: 830 UC: 834

Study period: 

Nov 2015 – May 2017

Enrolled adult Pt in 

the ED for whom 

the treating clinician 

had given an initial 

Dx of acute LRTI



19Huang DT et al. New Engl J Med. 2018



20Huang DT et al. New Engl J Med. 2018



21Huang DT et al. New Engl J Med. 2018

Conclusion:
The provision of PCT assay results, along with instructions on their interpretation, to 
ED and hospital-based clinicians did not result in less use of antibiotics than did usual 
care among patients with suspected lower respiratory tract infection.



Adult patients 

within 24 hours of admission to medical ICU 

with suspected severe sepsis or septic shock

July 2014 ~ June 2015

Jeon KM et al. J Korean Med Sci. 2019 22



23Jeon KM et al. J Korean Med Sci. 2019

mITT analysis

Log rank test P = 0.029

PP analysis

Log rank test P = <0.001



24Jeon KM et al. J Korean Med Sci. 2019

Conclusion:
PCT-guided antibiotic discontinuation in critically ill patients with sepsis could reduce 
the duration of antibiotic use and its costs with no apparent adverse outcomes.



Use of Procalcitonin

for Prognosis?
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26McCluskey SM et al. Open Forum Infect Dis. 2017

(n = 191)

(n = 126)

Primary outcome
→ A composite outcome, defined as
(1) all cause mortality
(2) need for ICU-level care
(3) bacteremia



27McCluskey SM et al. Open Forum Infect Dis. 2017

Conclusion:
Serial PCT measurement in patients with
pneumonia shows promise for predicting
adverse clinical outcomes, including in those
at highest mortality risk.



What do the guidelines say?
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Sager R et al. BMC Med. 2017

Procalcitonin algorithm

(a) Patients with respiratory 

tract infections in the 

ED

(b) Patients with sepsis 

with the ICU

0.5

0.1

1.0

0.25



• We suggest that measurement of procalcitonin levels can be 
used to support shortening the duration of antimicrobial 
therapy in sepsis patients (weak recommendation, low quality 
of evidence).

• We suggest that procalcitonin levels can be used to support 
the discontinuation of empiric antibiotics in patients who 
initially appeared to have sepsis, but subsequently have 
limited clinical evidence of infection (weak recommendation, 
low quality of evidence).
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In adults in ICUs with suspected infection, we suggest the 

use of serial PCT measurements as an antibiotic 

stewardship program (ASP) intervention to decrease 

antibiotic use (weak recommendation, moderate quality 

evidence).
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For patients with suspected HAP/VAP, we recommend using 

clinical criteria alone, rather than using serum PCT plus clinical 

criteria, to decide whether or not to initiate antibiotic therapy 

(strong recommendation, moderate-quality evidence).



Conclusions

• PCT-guided treatment improves the management of patients with LRTIs. 

• Antibiotic stewardship by monitoring PCT levels 

– Resulted in shorter antibiotic treatment duration by early cessation of 
antimicrobial therapy

– Appear to be safe without increasing the risk for mortality, recurrent 
infections, or treatment failure

• The utility of PCT for guiding antibiotic therapy in patients with VAP is less 
certain than for CAP.
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Thank you 

for 

your attention!
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