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Abstract

Introduction

Although evidence indicates that use of procalcitonin to guide antibiotic decisions for the
treatment of acute respiratory infections (ARI) decreases antibiotic consumption and improves
clinical outcomes, algorithms used within studies had differences in PCT cut-off points and
frequency of testing. We therefore analysed studies evaluating procalcitonin-guided antibiotic

therapy and propose consensus algorithms for different respiratory infection types.

Areas covered: We systematically searched randomized-controlled trials (search strategy
updated on February 2018) on procalcitonin-guided antibiotic therapy of ARl in adults using a
pre-specified Cochrane protocol and analysed algorithms from 32 trials that included 10,285
patients treated in primary care settings, emergency departments (ED), and intensive care units
(ICU). We derived consensus algorithms for use of procalcitonin by.the type of ARI including
community-acquired pneumonia, bronchitis, chronic obstructive pulmonary disease or asthma
exacerbation, sepsis, and post-operative sepsis due to respiratory infection. Consensus
algorithm recommendations differ with regard to timing of treatment (i.e., timing of initiation in
low-risk patients or discontinuation in high-risk patients) and procalcitonin cut-off points for the
recommendation/strong recommendation to discontinue of antibiotics (<0.25/<0.1 yg/L ED and
inpatients, <0.5/<0.25 pg/L in ICU patients, and reduction by 280% from peak levels in sepsis

patients).

Expert commentary: Our-proposed algorithms may facilitate safe and efficient implementation
of procalcitonin-guided antibiotic protocols in diverse healthcare settings. Still, the decision
about initiation and cessation of antibiotic treatment remains a clinical decision based on the
patient assessment and the severity of illness and use of procalcitonin should not delay

empirical treatment in high risk situations..

Keywords: procalcitonin, antibiotic stewardship, respiratory infection, pneumonia, systematic

review



1. Introduction

Antibiotic overuse and the resulting increase in antimicrobial resistance among pathogenic
bacteria, continues to be a major public health issue of global interest . Acute respiratory tract
infection (ARI) represents one of the leading causes of hospitalization . Although >40% of ARI
have a viral aetiology, intensive bacterial diagnostics and concerns about possible bacterial-viral
coinfection prompt premature and/or inappropriate antibiotic prescriptions in a significant
proportion of cases *. In light of this, using an accurate and rapidly quantifiable biomarker of
bacterial infection has the potential to restrict antibiotic usage to only the most appropriate
cases and thereby reduce antibiotic overconsumption.

Procalcitonin (PCT), a calcitonin-related protein expressed by human epithelial cells, is
upregulated in response to bacterial infection and down-regulated in viral infection °. Its clinical
utility as a diagnostic and prognostic aid in the context of respiratory infections has been
evaluated and proven in several studies ®. Randomized-controlled trials (RCTs) have reported
significant reductions in antibiotic prescriptions and shorter treatment duration in patients with
ARI when PCT treatment algorithms were used to guide initiation and/or duration of antibiotic
therapy " Ina2017 meta-analysis based on individual data from 6,708 patients, the use of PCT
guided antibiotic therapy was associated with a 2.4-day reduction in antibiotic exposure (5.7
versus 8.1 days), a reduction.n antibiotic-related side-effects (16.3% versus 22.1%), as well as
a reduction in mortality (8.6% versus 10.0%) 8°.

However, one impediment to the acceptance of PCT treatment algorithms in clinical practice is
therabsence of standard cut-off points. The aim of this systematic review was therefore to
summarize data on PCT-guided treatment recommendations used in previous RCTs and define
consensus algorithms for adults, stratified by type of acute respiratory tract illness and

healthcare setting.



2. Methods

2.1 Trial selection

For this systematic review, trial selection and data collection were based on a protocol
published in the Cochrane Library """, This report was prepared in accordance with Preferred
Reporting ltems for Systematic Reviews and Meta-Analyses (PRISMA) guidelines "%, Results
summarizing the effects of PCT use on antibiotic consumption and clinical outcomes have been
previously published ®°. The aim of this analysis is to focus on the cut-off points for PCT-guided
antibiotic treatment recommendations used in the trials included in the systematic review in
order to formulate consensus algorithms specific for different types of acute respiratory

infections.

2.2 Search strategy

The search strategy was updated on February 10, 2018 in collaboration with personnel from
The Cochrane Collaboration. No language or publication restrictions were employed. We
searched all databases from the date of their inception to February 10, 2017. All retrieved
references were screened-for eligibility. The databases searched were the Cochrane Central
Register of Controlled. Trials (CENTRAL; Issue 1 to February 10, 2017), MEDLINE (1966 to

February 10, 2017), and Embase (1980 to February 10, 2017).

23 Types of studies and participants

To be included, RCTs were required to compare antibiotic treatment as a primary outcome in
adult patients with acute respiratory infection for whom antibiotic decisions were made by
utilizing a PCT treatment algorithm (PCT-guided antibiotic stewardship algorithm) versus
standard of care. Paediatric trials and trials that did not use PCT to guide initiation and/or

duration of antibiotic treatment were excluded. Data were collected from eligible trials that



included adults with a clinical diagnosis of an ARI (including community-acquired pneumonia
[CAP], hospital-acquired pneumonia [HAP], ventilator-associated pneumonia [VAP], aspiration
pneumonia, bronchitis, or exacerbation of chronic obstructive pulmonary disease [COPD],
asthma, or pulmonary fibrosis), sepsis or septic shock, or febrile neutropenia with concomitant

respiratory infection.

2.4 Data collection and analysis:

Two reviewers (YW and RS) independently assessed trial eligibility based on titles, abstracts,
full-text reports, and further information obtained from trial investigators'as needed. Two
additional reviewers (RB and MM) reviewed all PCT algorithms in individual trials. Data were
assessed in a consistent manner across all trials with standard definitions and parameters,
resulting in slightly different mortality and adverse outcome rates in the meta-analysis than
previous reported in the individual studies.

In accordance with the Cochrane method, the Grading of Recommendations, Assessment,
Development, and Evaluation (GRADE) '* approach was used to assess risk of selection bias,
performance bias, detection bias, attrition bias, reporting bias, and other types of bias 8 This

analysis is listed in the online supplementary material.

Summary data.on the PCT algorithm including types of protocols, PCT cut-off levels, and
predefined-overruling criteria were reported and consensus algorithms derived from trial data for
the following. specific types of respiratory tract infection: CAP, bronchitis, exacerbations of

COPD and asthma, sepsis, and post-operative sepsis.

To derive consensus algorithms stratified by type of ARI, we studied all protocols and
manuscripts included in our analysis with focus on types of patients and PCT cut-offs used in

the individual trials, and discussed differences among protocols with all co-authors until



consensus was reached. All co-authors agreed to the proposed consensus PCT algorithms

presented in this manuscript.

3. Results

3.1 Overall results of the systematic search

For the final analysis, we considered 32 RCTs that evaluated adults with different types of
respiratory infections. They included a total of 10,285 patients (5,056 in the control group and
5,102 in the PCT group). Table 1 summarizes the design of the trials including number of
subjects and types of infection, the PCT cut-off points used for initiation‘or discontinuation of
antibiotic treatment, protocol adherence rates, and clinical outcomes (antibiotic use and

mortality) in the PCT versus control groups.

3.2 PCT algorithms by healthcare setting

There were two trials conducted in the primary care setting with a total of 1,008 patients with
lower and upper respiratory tract infections '*'®. Both studies were non-inferiority trials exploring
clinical outcomes. A similar,PCT algorithm was used in both trials, with a recommendation
against antibiotic therapy.in.patients with PCT levels of <0.25 ug/L and a strong
recommendation against antibiotic therapy if PCT levels were <0.1 ug/L. In the Briel study,
physicians measured PCT repeatedly in a minority of patients who did not demonstrate
improvement and for whom no antibiotics had been prescribed '°. In the Burkhardt study, a
single initial PCT levels was obtained on admission '°. Both studies demonstrated significant
reductions in antibiotic use and no differences in primary safety endpoints between the control
and PCT groups. Mortality was very low in both trials.

In the emergency department (ED) and inpatient settings, 14 RCTs with a total of 3,889 patients
were eligible for inclusion in our analysis '"*°. All of the studies measured PCT on admission,

five studies collected additional PCT measurements from patients in whom antibiotics were



withheld and 8 studies measured PCT both on admission and during follow-up to guide duration
of treatment. All but two studies used initial PCT level obtained on admission to guide initiation
of antibiotic therapy. PCT cut-off values of >0.25 pg/L and =0.5 ug/L were used in the majority of
studies to recommend initiation or strongly recommend initiation of antibiotics, respectively.
Similarly, most studies recommended against the use of antibiotics in patients with PCT levels
<0.25 ug/L, with a strong recommendation if PCT was <0.1 pg/L. The Verduri study used <0.1
ug/L as a cut-off to recommend against antibiotic usage *. Two studies focused exclusively on
making recommendations to discontinue antibiotics if patients had a PCT cut-off of <0.5 ug/L
(Lima et al) or >90% decrease from peak levels (Lima et al and Ogasawara et al) %%,

Sixteen studies conducted in the ICU were eligible for inclusion and showed more heterogeneity
with regard to patient diagnoses and PCT cut-offs used that in patients in other healthcare
settings *'*°. Thirteen studies evaluated patients with sepsis, one study enrolled patients with
pulmonary fibrosis, one study focused on those with exacerbation of COPD and a final study
examined the use of PCT in ICU patients with pneumonia. In most studies, patients received
antibiotics empirically (without knowledge of PCT levels) and algorithms recommended
cessation of antibiotics based on repeated PCT measurements. The majority of trials used

recommended cessation of.antibiotics at both a cut-off level (range of < 0.1 - 1.0 ug/L) or

decrease of PCT from.its peak value (range decrease of >50 - 90%).

3.3 Consensus recommendations for specific types of respiratory infections

Based on the data from the different trials included in our analysis, we have derived the
following authors™ consensus algorithms stratified by the type of respiratory infection.

For CAP (Table 2), initiation of antibiotic therapy is recommended when PCT levels are >0.25
Mg/L. In patients already undergoing antibiotic therapy, PCT levels should be rechecked every
2-3 days and cessation of therapy should be considered in patients with a favourable clinical

response and if PCT levels are either <0.25 ug/L or have dropped >80% from peak values. If



PCT levels do not decrease adequately, treatment failure (e.g., empyema, multi-resistant
strains, or inadequate antibiotic therapy) should be suspected. If initial PCT levels are <0.25
Mg/L, a bacterial infection is unlikely and other ilinesses should be excluded (e.g., pulmonary
embolism or heart failure). In patients with high suspicion of bacterial CAP or in high-risk
patients, empiric antibiotic therapy is stil advised and PCT should be reassessed after 24—48
hours. Similarly, depending on results from other diagnostic tests (i.e., cultures) a longer

antibiotic treatment duration may be needed despite a rapid decrease in PCT levels.

In patients presenting with bronchitis (Table 3), initiation of antibiotic therapy is discouraged if
PCT levels are <0.25 pg/L. Antibiotics may still be considered in unstable patients or patients
with strong clinical evidence of bacterial infection. If subsequent PCT levels are higher than
initial admission values and antibiotic therapy should be started, PCT should be rechecked
every 2-3 days to facilitate early discontinuation of antibiotics once PCT levels are <0.25 ug/L.
In patients with exacerbation of COPD, initiation of antibiotic therapy is recommended if PCT
levels are >0.25 pg/L. Levels should be rechecked every 2—3 days and antibiotics discontinued
when patients responded favourably and repeat PCT values are <0.25 pg/L cut-off or have

decreased >80% from the peak value.

If initial PCT levels are <0.25 pg/L or <0.1 ug/L, initiation of antibiotic therapy is discouraged and
strongly discouraged, respectively, except in unstable patients and patients at high risk for
adverse outcomes (e.g., patients with very severe COPD [i.e., Global Initiative for Chronic
Obstructive Lung Disease [GOLD] stage 1V]). For patients with exacerbation of asthma, a similar
algorithm is recommended, with initiation of antibiotic therapy if PCT levels are >0.25 ug/L and

cessation if the PCT value drops below 0.25 pg/L.



For patients with clinical suspicion of sepsis in the intensive care unit (ICU) setting (Table 4),
PCT cut-off levels have to be adapted on a case-by-case basis. Importantly, all patients should
receive empirical antibiotic therapy with no delay. If repeat PCT levels are <0.5 ug/L or decrease
by 280%-90% relative to peak values and the patient shows a favourable clinical response,
antibiotic therapy can safely be discontinued. Overruling of the algorithm may be necessary in
patients showing lack of clinical improvement. Treatment failure should be considered if PCT
levels do not decrease adequately. In patients with suspected post-operative sepsis, empiric
antibiotic therapy should be initiated through initial PCT elevations may be due to non-infectious
Systemic Inflammatory Response Syndrome (SIRS) secondary to surgical stress. However,
follow-up PCT measurements may help with early discontinuation of antibiotics which should be
considered if PCT levels decrease to <1.0 pg/L or by >65%—75% of peak values and the patient
shows clinically a favourable response. If PCT levels do.not decrease, treatment failure should
be considered. Also, depending on results from other diagnostic tests (i.e., CT-scan, blood or
urine cultures) a longer antibiotic treatment duration may be necessary in individual patients.
While the focus of our analysis was the development of consensus algorithms for each type of
respiratory infection, we also developed algorithms offering recommendations stratified by
treatment setting (primary-care settings, EDs, and ICUs). These algorithms are listed in the

online supplementary material.

4, Discussion

4.1 Overall finding

Our aim in performing this systematic review was to derive consensus PCT algorithms for
different types of respiratory infections based on previously published trial data. We analysed
PCT protocols used in all 32 RCTs retrieved through a systematic literature search until
February 2018 that focused on adult patients with respiratory infections treated in the primary

care, ED, and ICU settings.



Despite some heterogeneity in the trial design and PCT algorithm recommendations, we found
similar patterns in the use of PCT. First, the majority of trials focusing on low-risk patients (e.g.,
patients with bronchitis in the ED) utilized algorithms which recommended antibiotic initiation
based on initial PCT levels. Trials that included high-risk patients (e.g., patients with CAP or
sepsis), focused on early cessation of antibiotic therapy by monitoring serial PCT levels during
the hospital course, with discontinuation recommendations based on a decrease in PCT levels
below pre-specified cut-offs or by at least 80%—90% of peak levels.

Secondly, similar cut-off levels were used by most trials, with PCT levels <0.25 ug/L considered
indicative of the absence of bacterial infection and leading to a recommendation against the use
of antibiotics, and a strong recommendation against the use of antibiotics for PCT levels <0.1
pg/L in ED and hospitalized patients. In trials conducted in the ICU, after initial empirical
antibiotic therapy was administered, PCT levels <0.5 ug/L were used to signal absence or
resolution of bacterial infection and associated. with a recommendation to discontinue antibiotics
if a patient also showed clinical recovery. Levels <0.25 ug/L resulted in a strong
recommendation against further antibiotic therapy. Importantly, monitoring of PCT over the
course of treatment and cessation of antibiotics once levels dropped below 80%-90% of peak

levels likely constitutes the -safest and most effect use of PCT in ICU patients.

4.2 Limitations

Our review has limitations. We only included 32 studies that exclusively utilized a RCT study
design in order to minimize bias. This might have led to an exclusion of relevant findings from
observational research. We also did not include one trial that used PCT to escalate therapy.*’
The included RCTs had different sample sizes, and the quality of their findings was
heterogeneous. Moreover, there were some differences with regard to the algorithms. Our
recommendations pertaining to the PCT algorithms are therefore based on the cut-offs used by

a majority of the studies. Also, we did not include very recent studies published after Febuary



2018 including ProACT, the HITEMP study and BPCTrea.*** ProACT is a large US based
multicentre trial that did not find strong effects of PCT-guided therapy on clinical outcomes and
antibiotic usage.*® This negative result may be explained by lower antibiotic usage in control
group patients and a very low adherence to the protocol in intervention group patients. As the
ProACT investigators used a similar algorithm as was done in ProHOSP’, we do not expect that
inclusion of this trial would alter our recommendations regarding PCT algorithm. However, the
trial importantly demonstrates the importance of educational efforts when introducing PCT into
clinical practice to improve appropriate use of PCT and protocol adherence. The BPCTrea trial
investigated the effects of PCT on antibiotic usage and mortality in COPD patient receiving
intensive care. The HITEMP study, finally, did not focus on ARI but general patients with fever in
the emergency department.

Finally, we derived the PCT algorithms by consensus after discussing the different trials and
PCT-cut-offs used within the group of authors.. Therefore, the proposed algorithms reflect the
opinion and experience of the coauthors based on review of all trials available at the time of
manuscript preparation.

Importantly the concept of PCT-guided antibiotic management is based on both, a clinical
assessment of a patients.condition (i.e., to assess the pre-test probability for an infection in
need of antibiotics) and additional use of the biomarker to come to a final decision about
antibiotic management. Thus, in a patient with a high pre-test probability (e.g., a patient with
sepsis or.severe CAP), PCT use may not change the initial antibiotic management, but may
improve monitoring of a patient and influences treatment duration. In a patient with low pre-test
probability for a bacterial infection (e.g. bronchitis patient, outpatient ith only mild disease), PCT
has a stronger influence on the initial management and, if low, may help to rule out bacterial
infection. It is thus important that physicians become familiar with the PCT test and treatment

algorithm to use this biomarker most efficiently.



4.3 Conclusions

In conclusion, this systematic review suggests that the use of PCT-guided algorithms to guide
antibiotic therapy decisions in patients with respiratory tract infections may effectively be applied
across a wide spectrum of clinical presentations and clinical settings. We propose PCT
algorithms specific for different infection type which when implemented has the potential to
improve antibiotic management in clinical practice and slow the development of antimicrobial

resistance worldwide.

5. Expert commentary

Safe reduction in the use of antibiotics by use of different antibiotic stewardship tools is now an
International priority to limit the increase threat of multi-resistant bacteria. Particularly patients
presenting with different types of respiratory infections represent an important population where
antibiotics are often misused due to lack of sensitive and specific diagnostics that help to rapidly
and accurately rule-out bacterial infections. The use of PCT in this setting is promising with trials
showing efficacy in regard to reduced antibiotic usage and improved clinical outcomes. Our
proposed algorithms may facilitate safe and efficient implementation of PCT-guided antibiotic
protocols in different healthcare settings. A key issue for PCT to improve clinical care is high
adherence to algorithm:as a very recent US trial — the ProACT — did not find a strong effects of
PCT on antibiotic consumption. Ongoing educational efforts to improve protocol adherence is
therefore key for such a strategy to work in real life. Also, we have now focused on patients with
ARI and future trials should look into other types of infections and other patient populations
(e.g., outpatients, pediatric patients). Most current trials have used high sensitive PCT assays
done in core labs. With point of care (POC) technology now becoming more widely available, it
will be important to understand how these rapid and cheaper assays are used best for patient

care. Also, with other microbiological tests becoming available at moderate cost, the



combination of host-directed test (e.g., PCT) and pathogen-directed tests (e.g. PCR) may

further improve the accuracy for prediction of bacterial aetiology of an infection.

6. Five year review

There needs to be more efforts for the clinical implementation of antibiotic stewardship tools,
including PCT, into clinical routine to improve adherence and thus efficacy of these protocols.
With more technological progress, it can be anticipated that novel pathogen-derived. tools will
help to better identify causative organisms in patients with respiratory infections. Also, technical
progress may improve measurement of novel host-response markers at'lower costs and
thereby make it more appealing for routine care. Investing time and resources in the
identification of both, host-response and pathogen-derived markers seems to be most

promising.

7. Key issues:

e Several trials have shown that using procalcitonin to guide antibiotic decisions for the
treatment of acute respiratory-infections decreases antibiotic consumption and improves
clinical outcomes

e Procalcitonin algorithms may be adapted to the type of infection and the clinical setting
to be most effective and safe

¢ Procalcitonin algorithm recommendations differ with regard to timing of treatment (i.e.,
timing of initiation in low-risk patients or discontinuation in high-risk patients) and
procalcitonin cut-off points for the recommendation/strong recommendation to
discontinue of antibiotics (<0.25/<0.1 pg/L ED and inpatients, <0.5/<0.25 ug/L in ICU

patients, and reduction by 280% from peak levels in sepsis patients).



e Use of these algorithms may facilitate safe and efficient implementation of procalcitonin-

guided antibiotic protocols in different healthcare settings.
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Abbreviations: Abx, antibiotics; AECOPD, acute exacerbation of chronic obstructive pulmonary disease; ARI, acute respiratory infection; CAP, community-
acquired pneumonia; CF, Cystic Fibrosis; CT, computed tomography; Dep., Department; ED, emergency department; FN, febrile neutropenia; ICU, intensive
care unit; LRTI, lower respiratory tract infection; PSI, pneumonia severity index; RTI respiratory tract infection; TB, Tuberculosis; VAP, ventilator-associated

pneumonia




TABLE 2 Consensus recommendations for procalcitonin-guided antibiotic therapy of community-acquired pneumonia

Evaluation at time of admission

PCT cut-off

<0.1 pg/L | ] =0.25 ug/L

>0.25 ug/L >0.5 pg/L

Recommendation regarding use
of antibiotics

Low PCT levels make a bacterial CAP unlikely. Initiation
of antibiotics is advised in all patients that have strong
suspicion of bacterial CAP or are clinically unstable
(see below)

Initiation of therapy
encouraged

Initiation of therapy
strongly encouraged

Overruling the algorithm

Consider use of antibiotics if patients are clinically unstable, are at high risk for adverse outcome (e.g., PSI classes V-
V, immunosuppression), or have strong evidence of a bacterial-pathogen

Follow-up/other comments

Reassess patients' condition and recheck PCT level
after 6-24 hours in all patients from whom antibiotics
were withheld

Recheck PCT level every 2—3 days to consider early
cessation of antibiotics

Follow-up evaluation every 2—-3 days
PCT cut-off <0.1 ug/L <0.25 pg/L >0.25 pg/L >0.5 pg/L
PCT kinetics >90% >80%

Recommendation regarding use
of antibiotics

Cessation of therapy
strongly encouraged

Cessation of therapy
encouraged

Cessation of therapy
discouraged

Cessation of therapy
strongly discouraged

Overruling the algorithm

Consider continuation of antibiotics if patients are clinically unstable

Follow-up/other comments

Clinical re-evaluation as appropriate

Consider treatment to have failed if PCT level does not
decrease adequately

Abbreviations: PCT, procalcitonin; PSI, pneumoniarseverity index




TABLE 3 Consensus recommendations for procalcitonin-guided antibiotic therapy of bronchitis

Evaluation at time of admission

PCT cut-off

<0.1 pg/L

<0.25 pg/L

>0.25 ug/L

>0.5 pg/L

Recommendation regarding use
of antibiotics

Initiation of therapy
strongly discouraged

Initiation of therapy
discouraged

Initiation of therapy
encouraged

Initiation of therapy
strongly encouraged

Overruling the algorithm

Consider alternative diagnosis, or use of antibiotics if patients are clinically unstable, there are signs of infection, infiltrate
on chest X-ray, purulent sputum, strong cough, purulent tonsillitis, severe.obstructive bronchitis, or have strong evidence

of a bacterial pathogen

Follow-up/other comments

Reassess patients' condition and recheck PCT level
after 6-24 hours in all patients from whom antibiotics

were withheld

Recheck PCT level every 2—3 days to consider early

cessation of antibiotics

Follow-up evaluation every 2 to 3 days

PCT cut-off

<0.1 pg/L

<0.25 pg/L

>0.25 ug/L

>0.5 pug/L

PCT kinetics

>90%

>80%

Recommendation regarding use
of antibiotics

Cessation of therapy
strongly encouraged

Cessation of therapy
encouraged

Cessation of therapy
discouraged

Cessation of therapy
strongly discouraged

Overruling the algorithm

Consider continuation of antibiotics if patients are clinically unstable

Follow-up/other comments

Consider treatment to have failed if PCT level does not

Clinical re-evaluation as appropriate decrease adequately

Abbreviation: PCT, procalcitonin




TABLE 4 Consensus recommendations for procalcitonin-guided therapy of sepsis in the intensive care unit setting

Evaluation at time of admission

PCT cut-off

<0.25 pg/L

\ \ <0.5 pg/L

>0.5 pg/L

21 pg/L

Recommendation regarding use
of antibiotics

Low PCT levels make a bacterial sepsis unlikely, but
initial use of antibiotics is advised in all patients possible

bacterial sepsis

Initiation of therapy
encouraged

Initiation of therapy
strongly encouraged

Overruling the algorithm

Empirical antibiotic therapy recommended in all patients with clinical suspicion of infection

Follow-up/other comments

Consider alternative diagnosis; reassess patients’
condition and recheck PCT level every 2 days

Reassess patients’ condition and recheck PCT level
every 1-2 days to consider early cessation of

antibiotics
Follow-up evaluation every 1 to 2 days
PCT cut-off <0.25 pg/L <0.5 pg/L >0.5 pug/L 21 pg/L
PCT kinetics >90% >80%
Recommendation regarding use | Cessation of therapy Cessation of therapy Cessation of therapy Cessation of therapy
of antibiotics strongly encouraged encouraged discouraged strongly discouraged

Overruling the algorithm

Consider continuation of antibiotics if patients are clinically unstable

Follow-up/other comments

Clinical re-evaluation as appropriate

Consider treatment to have failed if PCT level does not
decrease adequately

Abbreviation: PCT, procalcitonin









