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Procalcitonin (PCT)

 PCT is being studied as a biomarker for infection

 PCT consists of 116 amino acids

 PCT is cleaved from preprocalcitonin by endopeptidase

 PCT is a peptide precursor to the hormone calcitonin; however, PCT itself
has no hormonal activity



Why PCT?

 It is proposed that in the setting of a bacterial infection, cytokines and
endotoxins released from bacterial cell walls blunt the final step in
synthesizing calcitonin, creating an abundanceof PCT

 Neuroendocrine cells located in the lungs and intestines also product PCT

 In the presence of a bacterial infection, non-neuroendocrine and almost
all parenchymal tissues are stimulated to produce PCT, leading to a
significant increase in the circulating PCT levels.

 Noninfectious inflammatory stimuli must be extremely severe in order for
PCT to be elevated



PCT & Sepsis

 Serum PCT is among the most promising sepsis markers in critically ill patients,
capable of complementing clinical signs and routine lab parameters
suggestive of severe infection at the time of ICU admission.

 Serum PCT measurement appears to be a better predictor to distinguish
patients with sepsis and patients without sepsis when compared to blood cell
counts or body temperature or ESR.

Sudhir et al. Indian Journal of Critical Care Medicine January-March 2001 Vol. 15,
Issue 1, pp. 1-5.



PCT Advantage Over Other Biomarkers

PCT provides several advantages over other inflammatory biomarkers
(especially white blood cell count and C-reactive protein).

 A rise earlier in infection

 More rapid decrease when the infection is controlled

 Correlation to the extent of infection

 Remains elevated longer than most other biomarkers

 Will be present in neutropenic and other immunosuppressed patients



Reference Levels

 Following a triggering event, PCT levels will:

o first be detectable at 2-4 hours,

o peak in 12-24 hours, and

o have an observed half-life of 24 hours

 PCT levels are recommended, and should be measured, at least 48 hours
apart in order to more accurately interpret the results

 Levels normally parallel the infection (higher levels indicate more severe
disease). As the infection is treated, in the absence of a secondary infection,
the PCT levels will decrease steadily



Reference Levels - Age

 Adults and children ≥ 72 hours of age, normal PCT levels

are ≤ 0.15 ng/mL

 Children < 72 hours of age, PCT levels:

o < 2 ng/mL at birth

o ≤ 20 ng/mL at 18-30 hours of age

o ≤ 0.15 ng/mL by 72 hours of age



Reference Levels - Age

 Adults and children ≥ 72 hours of age:

o PCT level of < 0.15 ng/mL indicates that a significant bacterial

infection is not likely

o PCT level 0.15-2 ng/mL does not rule out a bacterial infection

(however may be associated with a localized infection)

o PCT level > 2 ng/mL are typically indicative of a systemic

bacterial infection, sepsis, or a severe localized infection



PCT Testing Use

 Strong evidence exists to support use of PCT as an adjunct lab
measurement in patients with lower respiratory tract infections (LRTIs)

 Most evidence supports using PCT levels to guide de-
escalation/discontinuation of antibiotics in sepsis cases

 Several observational studies have utilized PCT in other infections including
abdominal infections, arthritis, bacteremia, endocarditis, meningitis,
neutropenia, pancreatitis, postoperative fever, and urinary tract
infections. Many of the studies showed moderate to strong evidence in
favorof using PCT to help guide therapy.



Long Term Effects of PCT Protocol

In real-life clinical settings, a study showed that
implementation of a PCT-protocol was associated with a
reduced duration of antibiotic therapy in septic ICU
patients without compromising clinical or economical
outcomes.

Hohn et al. BMC Infectious Diseases 2013, 13: 158



Limitations

 PCT should never be used as a stand-alone test to determine the
presence or absence of an infection or to predict mortality

 PCT must be used as an adjunct tool and interpreted in the setting of the
patient’s clinical picture and other available lab information

 False results can occur – elevations without a bacterial cause have been
seen in newborns (< 72 hours), major stress, use of cytokine stimulating
agents, malaria, some fungal infections, prolonged decreased organ
perfusion, paraneoplastic syndromes, and significantly impaired renal
function



Testing – Vidas BRAHMS PCT

 Sample type – plasma or serum

 Time to result – 20 minutes

 Shelf life – 12 months

 Stability of reagent – until expiration date

 Measuring range – 0.05-200 ng/mL














































