
ANMC Procalcitonin (PCT) Utilization Guideline/Clinical Pathway 

 

Procalcitonin (PCT) in Adult Lower Respiratory Tract 
Infections 

Initial Values (Baseline) 
PCT Value <0.1 ng/mL 0.1-0.24 ng/mL 0.25-0.5 ng/mL >0.5 ng/mL 

Antibiotic START 
Recommendation 

Initiation 
Strongly 

discouraged 
Initiation Discouraged 

Initiation 
Encouraged 

Initiation 
Strongly 

Encouraged 

Comments  Hold on giving antibiotics 

 Consider alternative diagnosis 

 Repeat PCT in 6-12 hours if antibiotics 
not initiated and no clinical 
improvement 

 If clinically unstable or high risk 
consider overruling (PSI Class IV-V, 
CURB-65 >3) 

 Start antibiotics 

 Repeat every 2-3 days to consider 
early antibiotic cessation.  

 If initial value is >5-10 ng/mL, 
assess for reduction of 90% from 
peak values. 

Follow-Up (Repeat PCTs q48-72 hours) 
PCT Value <0.1 ng/mL 

or 
↓ by >90% 

0.1-0.24 ng/mL 
or 

↓ by >80% 
0.25-0.5 ng/mL >0.5 ng/mL 

Antibiotic STOP 
Recommendation 

Cessation 
Strongly 

Encouraged 

Cessation 
Encouraged 

Cessation 
Discouraged 

Cessation 
Strongly 

Discouraged 

Comments  STOP antibiotics 
 
 
 

 Consider continuing if clinically 
unstable 

 Continue antibiotics 

 If PCT rising or stable, consider 
possible treatment failure and 
evaluate for need for expanding 
antibiotic coverage or further 
diagnostic evaluation 

 

PCT in Adults for Sepsis without a Source 
Follow-Up (Repeat PCTs q24 hours or with AM labs daily x3 days) 

PCT Value 
<0.25 ng/mL 

0.25-0.49 ng/mL 
or 

↓ by >80% 

≥0.5 ng/mL 
AND 

↓ by <80% 

≥0.5 ng/mL 
AND 

rising or stable 

Antibiotic STOP 
Recommendation 

Cessation 
Strongly 

Encouraged 

Cessation 
Encouraged 

Cessation 
Discouraged 

Cessation 
Strongly 

Discouraged 

Comments 
 
 
 
 

 STOP antibiotics 
 
 
 
 
 

 Consider continuing if clinically 
unstable 

 Continue antibiotics 

 A PCT value which is rising or not 
declining at least 10% per day is a 
poor prognostic indicator and 
suggests infection is not controlled; 
Consider expanding antibiotic 
coverage or further diagnostic 
evaluation  

Exclusion Criteria:  

● Pregnancy/breastfeeding mother ● CrCl <30 mL/min or hemodialysis ● Severe immunosuppression (e.g. ANC <500, HIV w/ CD4 

<200, transplant patients or on immune modulators) ● Severe trauma, burn, or major surgery within 24 hours (particularly abdominal 

surgery) ● Chronic infections necessitating antibiotics (e.g. endocarditis, osteomyelitis, tuberculosis) ● Cystic fibrosis ● Small cell lung 

cancer or medullary thyroid cancer ● Receipt of OKT-3 and/or anti-thymocyte globulin ● End-stage cancer ● Concurrent infections 



 

Procalcitonin (PCT) in Pediatric Lower Respiratory Tract 
Infections 

Initial Values (Baseline) 
PCT Value <0.1 ng/mL 0.1-0.25 ng/mL >0.25-0.5 ng/mL >0.5 ng/mL 

Antibiotic  
Recommendation 

Strongly 
 Discouraged 

Discouraged Encouraged 
Strongly  

Encouraged 

Exclusion Criteria:  

● Pregnancy/breastfeeding mother ● CrCl <30 mL/min or hemodialysis ● Severe immunosuppression (e.g. ANC <500, HIV w/ CD4 

<200, transplant patients or on immune modulators) ● Severe trauma, burn, or major surgery within 24 hours (particularly abdominal 

surgery) ● Chronic infections necessitating antibiotics (e.g. endocarditis, osteomyelitis, tuberculosis) ● Cystic fibrosis ● Small cell lung 

cancer or medullary thyroid cancer ● Receipt of OKT-3 and/or anti-thymocyte globulin ● End-stage cancer ● Concurrent infections 

Antimicrobial Stewardship Approved 2017; Updated October 2023 

Scope of Guideline:  

 This guideline is ONLY intended for utilization in the evaluation of PCT levels in patients with the 
disease states indicated below (i.e. adult lower respiratory tract infections (LRTI), adult sepsis, and 
uncomplicated pediatric respiratory infections).  

 Decisions regarding antimicrobial therapy should NOT be based solely on PCT serum concentrations, 
but rather should be evaluated in the clinical context of each patient scenario while considering the 
possible site of infection, likelihood of bacterial infection, severity of illness, and other pertinent clinical 
data.  

 
Background:  
The Infectious Diseases Society of America (IDSA) estimates that roughly 50% of inpatient antibiotic utilization 
is inappropriate.1 One clinical scenario included in this estimate is the inappropriate administration of antibiotics 
to patients without bacterial illness. Approximately 90% of cases of acute bronchitis are caused by viruses; 
however, roughly two-thirds of all patients presenting with this illness in the United States will receive 
antibiotics.2 An increasing national interest has been taken in diagnostic aids which may increase accuracy in 
the diagnosis of acute bacterial illnesses in order to reduce the unnecessary utilization of antibiotics. PCT has 
been extensively studied as a biomarker, primarily as an aid in the diagnosis of sepsis and LRTIs. Utilization of 
PCT has been associated with a decrease in antimicrobial utilization without a compensatory worsening of 
clinical outcomes.3-14  

 

Procalcitonin (PCT):15-20 

 Amino acid precursor of calcitonin which, under normal circumstances, is produced by thyroid C-cells 
o Extra-thyroidal neuroendocrine tissue production increases in response to bacterial infection 

 Superior sensitivity when compared to C-reactive protein for the diagnosis of bacterial 
infection 

 Negligible rise of serum levels in response to localized, viral, or intracellular bacterial 
infections 

 Kinetics:  
o Normal physiologic serum concentrations are <0.1 mcg/L 
o Levels rise within 2-4 hours of onset of infection 
o Peak levels observed at 8-24 hours / Half-life = 24 hours 

 Levels are not typically effected by immunosuppression 

 Situations where elevation of PCT may be due to non-bacterial causes (i.e. false positive):  
o Massive stress (e.g. severe trauma, surgery (specifically abdominal), cardiogenic shock, burns) 
o Treatment with agents which stimulate cytokines (OKT3, anti-lymphocyte globulins, 

alemtuzumab, IL-2, granulocyte transfusion).  
o Conditions that allow “translocation” of intestinal bacteria: (e.g, transiently (~24 hrs) after 

general anesthesia, severe heart failure, profound hypotension, end stage liver disease, among 
others). 

o Malaria and some fungal infections 



o Prolonged, severe cardiogenic shock or organ perfusion abnormalities 
o Some forms of vasculitis and acute graft vs. host disease 
o Paraneoplastic syndromes due to medullary thyroid and small cell lung cancer 

 Situations where PCT levels may be low when true bacterial infection exists (i.e. false negative): 
o Early course of infection 
o Localized infection (e.g. pharyngitis, sinusitis, cystitis) 
o Subacute infectious endocarditis 
o Mycoplasma pneumoniae or Chlamydia pneumoniae infection 

 Typical PCT levels are slightly higher than those observed during viral illness, but lower 
than observed during bacterial illness due to other bacterial pathogens.  

 
Procalcitonin Exclusions:5, 7, 17-20 

 Pregnancy/breastfeeding mother 

 CrCl <30 ml/min or hemodialysis 

 Severe immunosuppression (e.g. receipt of immune modulators, neutropenia (ANC <500), transplant 
patients, or HIV patients with CD4 <200) 

 Severe trauma, burn, or major surgery within previous 24 hours (particularly abdominal surgery) 

 Chronic infections necessitating antibiotics (e.g. endocarditis, osteomyelitis, tuberculosis) 

 Cystic Fibrosis 

 Small cell lung cancer, medullary thyroid cancer, or end-stage cancer 

 Receipt of OKT-3 and/or anti-thymocyte globulin 

 Concurrent infections  
 
Availability, Ordering, and Reporting:  
Test results will typically be available within 2 hours for routine lab orders. Any PCT level >0.24 ng/mL will be 
flagged in ANMC as “abnormal” and interpretation should be based on the tables included in this guideline. 
Note: PCT is a dynamic biomarker and is most useful when trends are analyzed over time in accompaniment 
with other clinical data. Clinical judgment must be applied to each case and interpretation should always be 
based on the tables available in this guideline and clinical context.  
 
Procalcitonin Use in Adult LRTI:3-9, 15-16 

With LRTI being the most common indication for antimicrobial prescription in the northwestern hemisphere and 
given concern pertaining to overuse of antimicrobials, additional tools are warranted to help clinicians 
differentiate between bacterial and viral illness. Sufficient data exists indicating that PCT is a useful diagnostic 
aid in the management of patients with LRTIs including pneumonia, exacerbations of chronic bronchitis, and 
other assorted lower respiratory tract infections such as acute exacerbations of chronic obstructive pulmonary 
disease (COPD). A meta-analysis published in 2011 that included 8 studies and 3431 patients found that PCT 
utilization was associated with a 31% decrease in antibiotic prescriptions and a decrease in antibiotic duration 
of 1.3 days. Additionally, PCT levels may correlate with the severity of the community-acquired pneumonia 
(CAP), with patients with PCT levels >10 ng/mL being more likely to have severe disease and/or associated 
bacteremia.   
 
Based on the above data it is reasonable to consider sending a PCT level on patients with suspected 
community-acquired, bacterial LRTI (CAP, COPD exacerbation, or bronchitis) who are being considered for 
initiation of antibiotics. It should be noted that this pathway is intended for use ONLY in community-acquired 
LRTI. See the below Table 1 for recommended schedule and interpretation of PCT levels for patients with 
suspected bacterial LRTI.  
 
 
 
 
 
 
 
 
 



Table 1: Procalcitonin Utilization in LRTI. 

 INITIAL PROCALCITONIN LEVEL (DRAWN ON ADMISSION): 

PCT Result:  ≤0.1 ng/mL 0.1 - 0.25 ng/mL >0.25 – 0.5 ng/mL >0.5 ng/mL 

Antimicrobial 
Recommendation: 

Strongly 
 Discouraged 

Discouraged Encouraged 
Strongly  

Encouraged 

Overruling the 
Algorithm: 

Consider Alternative Diagnosis 

N/A N/A 
Consider overruling algorithm and initiating 
antimicrobials if patient is clinically unstable 
or at high risk for adverse outcomes (PSI 
class IV-V, CURB-65 >3, or GOLD III-IV) 

Comments:  
Reassess patient’s status and repeat PCT in 

6-24 hours if warranted.* 

Recheck PCT level every 2-3 days to consider early 
cessation of antibiotics using the above breakpoints 

or, if initial values >5-10 ng/mL, when a 90% 
reduction is seen from peak values.   

 
If PCT is rising or unchanged at repeat, consider 

possibility of treatment failure and workup need for 
expanded antimicrobial coverage and/or further 

diagnostic evaluation. 
* Repeat PCT levels should be considered in patients NOT started on antibiotics where no clinical improvement is observed at 6-24 
hours and in patients in whom the algorithm is overruled (i.e. initially with low procalcitonin levels who are started on antimicrobials due 
to clinical instability or risk for adverse outcomes).  

 
Procalcitonin Use in Adult Sepsis:10-16, 21 

Several studies in adults have been performed using PCT to guide antimicrobial therapy in sepsis. These 
studies have been evaluated in three systematic reviews and meta-analysis. The results show a decrease in 
antimicrobial exposure of 19-38% without resultant increase in mortality, length of stay, or relapsed/persistent 
infections. Despite the quantity of primary literature available assessing the use of PCT to guide durations of 
therapy, there is very little clinical data available to suggest that PCT may serve as a marker to aid with the 
decision whether or not to start antimicrobials in septic patients. PCT levels do appear to correlate with the 
severity of illness (i.e. sepsis vs. severe sepsis vs. septic shock).  
 
Initial Level:10, 15 Given the available evidence, it is reasonable to consider obtaining PCT levels at baseline in 
septic patients in order to help trend levels and evaluate patient improvement or further need for antimicrobials 
at 48-72 hours of therapy.  Delaying antimicrobial therapy in septic patients has a large impact on mortality, 
and current data showing that PCT levels may be helpful in the decision regarding whether or not to initiate 
therapy is lacking.  Thus, initial PCT levels should NOT be used in this capacity.  Clinical judgment and a 
global patient assessment should be used when making decisions as to whether or not to begin antibiotics in a 
patient with possible sepsis.   
 
Follow-up Levels:11-16 Procalcitonin levels should be repeated daily for 3 days, as appropriate, and overall 
trending of values should be utilized, in combination with culture data and patient specific clinical data, to 
assess response to therapy and guide antimicrobial duration as per Table 2 below.  If an infectious source is 
identified, the ANMC antimicrobial stewardship program recommends treating with guideline recommended 
durations of therapy.  The below table should be utilized in patients with “sepsis of unknown origin” in which no 
clear source is identified.  
 

Table 2: Utilization of FOLLOW-UP Procalcitonin Levels in Sepsis. 

PCT Result: 

<0.25 ng/mL 

0.25 – 0.49 ng/mL 
-OR- 

≥80% reduction 
from peak value 

>0.5 ng/mL 
-AND- 

<80% reduction 
from peak value 

>0.5 ng/mL 
-AND- 

Rising or stable 
when compared 

with previous value 

Antimicrobial 
Recommendation: 

Antimicrobial 
cessation strongly 

encouraged 

Antimicrobial 
cessation 

encouraged 

Antimicrobial 
cessation 

discouraged 

Antimicrobial 
cessation strongly 

discouraged 

Overruling the 
Algorithm: 

Consider antimicrobial continuation if patient 
clinically unstable. 

N/A 
N/A 

 

Comments:  A PCT value which is rising or not declining is a poor prognostic indicator and suggests 
infection is not controlled. Consider further diagnostic evaluation. 



Procalcitonin Use in Pediatric Uncomplicated Respiratory Infections:23-27 

Studies are emerging for the utilization of procalcitonin for pediatrics in various infections. Both pediatric critical 
care and noncritical care settings have been evaluated for patient populations and a cut-off for respiratory tract 
infections was ≤0.25 ng/mL with a sensitivity of 85% and negative predictive value of 96%. Utilization of 
baseline PCT can be considered for uncomplicated respiratory tract infections if willing to withhold 
antibiotics if result is ≤0.25 ng/mL. Repeat PCT is not recommended in this population at this time.  
 

Table 3: Procalcitonin Utilization in Pediatric LRTI. 

 INITIAL PROCALCITONIN LEVEL (DRAWN ON ADMISSION): 

PCT Result:  ≤0.1 ng/mL 0.1 - 0.25 ng/mL >0.25 – 0.5 ng/mL >0.5 ng/mL 

Antimicrobial 
Recommendation: 

Strongly 
 Discouraged 

Discouraged Encouraged 
Strongly  

Encouraged 

Overruling the 
Algorithm: 

Consider Alternative Diagnosis 

N/A N/A 

Consider overruling algorithm and 
initiating antimicrobials if patient is 

clinically unstable (hemodynamic or 
respiratory instability) or at 

high risk for adverse outcomes  

 
Procalcitonin Use in Evaluation of Febrile Infants < 90 Days of Age 
Recent literature has demonstrated that procalcitonin is both a sensitive and specific marker for distinguishing 
which febrile young infants are at high risk for invasive bacterial infections. A threshold of >0.5ng/mL is a 
commonly used cut-off to help guide management decisions. Please refer to the ANMC Febrile Infant 0-90 
Days Guideline for further details on the utility of procalcitonin in this age group. 
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