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Abstract

Background: Procalcitonin (PCT) may support decision-making in abdominal and emer-
gency surgery when infection is difficult to distinguish from non-infectious inflammation.
Its interpretation remains challenging because clinical settings, sampling schedules, and
proposed thresholds vary. This WSES position paper examines the evidence across six
clinical scenarios to provide a practical framework for PCT-informed decision-making.
Methods: A structured literature review covering January 1980 to December 2025, with
targeted updates through August 2026, informed six PICO-based clinical questions. Ev-
idence appraisal drew on selected GRADE domains, including consistency, directness,
and precision. Recommendations were developed through iterative expert review and
consensus. Results: The panel formulated six conditional recommendations addressing
intra-abdominal infection diagnosis, antibiotic discontinuation after source control, sus-
pected source-control failure, infected pancreatic necrosis, infectious complications after
trauma, and postoperative anastomotic leak. The panel’s qualitative assessment rated evi-
dence certainty as moderate for antibiotic discontinuation and the pancreatitis domain, and
low for the remaining domains. Serial PCT trends may complement clinical assessment in
selected patients. Evidence for reduced antibiotic exposure with predefined PCT algorithms
is more established than evidence that PCT-informed imaging, reintervention, or discharge
decisions improve patient outcomes. Conclusions: PCT-informed decision-making in
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abdominal surgery may contribute to a more individualized approach to emergency surgi-
cal care and precision emergency surgery. When interpreted as part of serial assessment
and integrated with clinical judgement, organ-dysfunction trends, microbiology, imaging,
and evaluation of source-control adequacy, PCT may support individualized antibiotic
discontinuation, potentially earlier recognition of an unfavourable clinical course, and more
timely diagnostic and source-control reassessment. Current evidence does not support uni-
versal thresholds or routine serial testing in all surgical patients. Biomarker kinetics should
strengthen, but not replace, surgical reasoning or independently determine antimicro-
bial, imaging, or interventional decisions. Future research should validate setting-specific
thresholds and sampling schedules, establish whether PCT provides actionable informa-
tion before clinical deterioration, and evaluate the clinical effects and cost-effectiveness of
PCT-informed pathways.

Keywords: procalcitonin; abdominal sepsis; intra-abdominal infection; source control;
antimicrobial stewardship; antibiotic de-escalation; antibiotic discontinuation; secondary
peritonitis; relaparotomy; anastomotic leak; acute pancreatitis; trauma surgery

1. Background
Procalcitonin (PCT) is a 116-amino-acid precursor of calcitonin that is normally pro-

duced by thyroid parafollicular C cells and circulates at very low concentrations in healthy
individuals, generally below 0.1 ng/mL, although reference ranges vary according to the
assay used [1–3]. During bacterial infection, PCT expression is upregulated in multiple
extra-thyroidal tissues in response to microbial endotoxins and pro-inflammatory cytokines,
including interleukin-1, interleukin-6, and tumour necrosis factor-α [1].

The molecular sequence of human preprocalcitonin was characterized by Le Moullec
and colleagues in the 1980s, while the association between elevated PCT concentrations and
severe bacterial infection or sepsis was subsequently reported by Assicot and colleagues
in the early 1990s [2,4]. PCT responses may be attenuated during viral infections, partly
through interferon-γ-mediated suppression of PCT production. Its kinetics are clinically
relevant: PCT usually increases within 4–6 h after bacterial stimulation, peaks at approx-
imately 24 h, and declines as bacterial infection is controlled [4–6]. Serial changes may
therefore provide more clinically relevant information than isolated measurements.

Intra-abdominal infections (IAIs) and abdominal sepsis remain major causes of mor-
bidity and mortality in surgical patients and impose a substantial global burden. A recent
analysis of the MICROBE database estimated that IAI-related deaths increased from 394,500
(95% uncertainty interval [UI], 361,200–427,800) in 1990 to 646,359 (95% UI, 585,349–707,369)
in 2021, when IAIs accounted for 5.51% of infection-related deaths worldwide. Approxi-
mately 329,000 deaths in 2021 were associated with antimicrobial resistance, emphasizing
the close relationship between the burden of IAIs, appropriate antimicrobial treatment,
effective source control, and antimicrobial stewardship [7]. In the prospective nationwide
Italian IRIS study, which included 784 patients with complicated IAIs requiring intensive
care admission, in-hospital mortality was 23.9%; septic shock and sepsis accounted for
36.2% and 35.9% of ICU admissions, respectively. Adequate source control was achieved in
61.5% of patients, reoperation was required in 21%, and empirical antimicrobial therapy
was administered to more than 80%, with median treatment durations ranging from 8.1 to
19.3 days [8].

Secondary peritonitis, infected pancreatic necrosis, postoperative intra-abdominal
abscess, anastomotic leak, and infectious complications after trauma may rapidly progress
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to septic shock and multiple organ dysfunction when diagnosis, antimicrobial treatment,
or source control is delayed. Their recognition is particularly challenging in postoperative,
critically ill, and trauma patients, in whom bacterial infection and sterile inflammation
may coexist and clinical findings and conventional inflammatory markers may be difficult
to interpret.

PCT has consequently been investigated as an adjunctive biomarker across the surgical
pathway, including the diagnosis and reassessment of intra-abdominal infections, evalua-
tion of the response to source control, recognition of postoperative infectious complications,
and antimicrobial stewardship [9]. PCT-guided antibiotic discontinuation strategies, partic-
ularly those evaluated in general sepsis and intensive care populations, have commonly
used an absolute concentration below approximately 0.5 ng/mL or a decrease of at least
80% from the peak value in clinically improving patients [10].

Available evidence is difficult to translate into consistent decisions across abdominal
surgical settings because studies differ in patient populations, clinical questions, measure-
ment timing, and proposed thresholds. Surgeons therefore need clearer, scenario-specific
guidance on when to measure PCT, how to interpret its trajectory, and which clinical
decisions it may inform.

This WSES position paper addresses that need by critically appraising and integrating
the evidence across six clinical scenarios: diagnosis of intra-abdominal infection, antibiotic
discontinuation after adequate source control, suspected source-control failure, infected
pancreatic necrosis, infectious complications after trauma, and postoperative anastomotic
leak. For each scenario, we formulate a practical recommendation specifying when PCT
measurements or serial trends may be useful, how they should be interpreted alongside
clinical assessment, other laboratory markers, microbiology, and imaging, and which
decisions they may support. Our aim is to provide surgical teams with an evidence-
informed framework for incorporating PCT into practice while identifying thresholds and
management strategies that still require prospective validation.

2. Methods
A WSES expert panel identified six clinically relevant domains: diagnosis and reassess-

ment of intra-abdominal infection; antibiotic discontinuation after adequate source control;
suspected source-control failure and need for repeat intervention; acute pancreatitis and
infected pancreatic necrosis; infectious complications after trauma; and early detection or
exclusion of postoperative anastomotic leak. These domains were selected for their rele-
vance to surgical practice, antimicrobial stewardship, and source-control decision-making.

The paper addresses adult patients with abdominal surgical conditions, patients
undergoing emergency or elective abdominal surgery, and adult trauma patients at risk of
infectious complications. “PCT-informed decision-making” describes the integration of
PCT measurements and serial trajectories with clinical findings, organ-dysfunction trends,
conventional laboratory markers, microbiology, imaging, and assessment of source-control
adequacy. “PCT-guided” is reserved for studies evaluating a prespecified biomarker
threshold or kinetic rule linked to a recommended management action. Neither term
implies that PCT overrides clinical judgement.

Two designated researchers formulated the clinical questions according to the Pop-
ulation, Intervention or Index test, Comparator, and Outcome (PICO) framework [11]
and conducted the corresponding literature analysis. The intervention or index test was
PCT measurement, either as an isolated value or as a serial trajectory. Comparators in-
cluded clinical assessment, conventional inflammatory biomarkers, organ-dysfunction
scores, microbiology, imaging, and usual care without incorporation of PCT. Outcomes in-
cluded diagnostic and prognostic performance, antimicrobial exposure and discontinuation,
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recognition of persistent infection or inadequate source control, repeat intervention, post-
operative infectious complications, morbidity, mortality, and length of stay. The complete
PICO questions are presented in Table 1.

Table 1. PICO questions addressed in the WSES position paper on procalcitonin-guided decision-
making in abdominal and emergency surgery.

Clinical Domain PICO Question

1 Diagnosis of intra-abdominal
infection

In adult patients with suspected intra-abdominal infection or
abdominal sepsis, does measurement of PCT, alone or as part of serial

biomarker assessment, improve diagnostic accuracy or clinical
decision-making compared with clinical assessment, conventional

laboratory markers, microbiology, and imaging alone?

2 Antibiotic discontinuation after
source control

In adult patients receiving antimicrobial treatment for intra-abdominal
infection after adequate source control, does PCT-guided antibiotic

discontinuation reduce antibiotic exposure compared with
fixed-duration or clinically guided therapy, without increasing

treatment failure or infectious recurrence?

3 Suspected failed source control

In adult patients following surgery for secondary peritonitis or
abdominal sepsis, do serial PCT trends help identify failed source
control or the need for repeat intervention compared with clinical

assessment, conventional inflammatory markers, imaging, or standard
postoperative monitoring alone?

4 Acute pancreatitis and infected
pancreatic necrosis

In adult patients with acute pancreatitis, do PCT measurements
improve identification of infected pancreatic necrosis and support

antimicrobial or interventional management compared with clinical
assessment, conventional biomarkers, imaging, or standard

management alone?

5 Infectious complications after trauma

In adult trauma patients, do serial PCT measurements help distinguish
infectious complications from trauma-induced systemic inflammation

compared with clinical assessment, conventional inflammatory
markers, imaging, or standard ICU monitoring alone?

6 Postoperative anastomotic leak

In adult patients undergoing gastrointestinal or colorectal surgery with
an anastomosis, does postoperative PCT measurement improve early

detection or exclusion of anastomotic leak and intra-abdominal
infection compared with clinical assessment, CRP, WBC count,

imaging, or standard postoperative monitoring alone?

Abbreviations: CRP, C-reactive protein; ICU, intensive care unit; PCT, procalcitonin; PICO, Population,
Intervention or Index test, Comparator, and Outcome; WBC, white blood cell.

A structured literature search following PRISMA 2020 principles [12] was conducted in
PubMed/MEDLINE, Embase, Scopus, and the Cochrane Library for articles published from
January 1980 to December 2025. Search terms combined “procalcitonin” with terms related
to the six domains, including “intra-abdominal infection”, “abdominal sepsis”, “secondary
peritonitis”, “tertiary peritonitis”, “source control”, “reintervention”, “relaparotomy”,
“antibiotic discontinuation”, “antibiotic de-escalation”, “antimicrobial stewardship”, “acute
pancreatitis”, “infected pancreatic necrosis”, “trauma”, “anastomotic leak”, “postoperative
infection”, and “gastrointestinal surgery”. Reference lists of relevant publications were also
examined. Targeted evidence updates through August 2026 were considered when directly
relevant. This focused review was intended to inform the position statements rather than
provide an exhaustive systematic synthesis.

The review considered randomized trials, observational and diagnostic-accuracy
studies, systematic reviews, meta-analyses, guidelines, and relevant consensus documents.
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Evidence from the target surgical or trauma populations was distinguished from indirect
evidence obtained in general sepsis, mixed intensive care, or other populations. Exclusively
paediatric or preclinical studies and publications without relevance to the predefined
questions were not considered. Associations, diagnostic or prognostic performance, and
effects of PCT-based management strategies were distinguished when interpreting study
findings. The key selected studies supporting each clinical domain are summarized in
Supplementary Tables S1–S6.

The panel used a qualitative, GRADE-informed approach to appraise the support-
ing evidence [13]. This appraisal drew on study design, consistency of findings, di-
rectness to the target population and clinical decision, and precision of reported esti-
mates. The certainty labels reported represent the panel’s qualitative judgments based on
these considerations.

Evidence summaries and draft statements were reviewed by the Steering Committee
and subsequently circulated to the WSES expert panel. Comments submitted by email
and through tracked manuscript revisions were collated by the coordinating authors and
incorporated through iterative revision. No formal Delphi process, anonymous voting,
or prespecified numerical agreement threshold was used. Final agreement was reached
through resolution of substantive comments and panel approval. Table 2 summarizes the
six recommendations, the panel’s judgments of evidence certainty, and the strength and
direction of the recommendations.

Table 2. Summary of the WSES recommendations on procalcitonin-informed decision-making in
abdominal and emergency surgery.

Clinical Domain WSES Recommendation Certainty of
Evidence

Strength and
Direction

1
Diagnosis of

intra-abdominal
infection

In adult patients with suspected intra-abdominal infection or
abdominal sepsis and persistent diagnostic uncertainty, particularly
those at risk of complicated or systemic infection, the WSES panel
suggests using PCT as an adjunct to integrated clinical, laboratory,
microbiological, and imaging assessment. Serial measurements may

support reassessment in selected postoperative or critically ill
patients. PCT should not be used as a stand-alone diagnostic test or

delay imaging, empirical antimicrobial treatment in unstable
patients, or urgent source control.

Low Conditional,
in favour

2
Antibiotic

discontinuation
after source control

In adult patients treated for intra-abdominal infection after
adequate source control, the WSES panel suggests using serial PCT

trends, together with clinical assessment, to support antibiotic
discontinuation within an antimicrobial stewardship pathway. A

substantial decline from peak PCT concentrations, commonly ≥80%,
or a low absolute value may support discontinuation in clinically
improving patients, according to locally validated protocols and

assay availability.

Moderate Conditional,
in favour

3 Suspected failed
source control

In adult patients with suspected tertiary peritonitis or persistent or
recurrent abdominal sepsis following initial source control, the

WSES panel suggests incorporating serial PCT measurements into
the clinical reassessment pathway to support early identification of
failed source control and timely evaluation for repeat intervention.
Persistent elevation, failure to decline within 48–72 h, or a secondary
rise should prompt targeted reassessment, including imaging and

consideration of additional source-control procedures when
clinically indicated. PCT kinetics should support, but not
independently determine, repeat source-control decisions.

Low Conditional,
in favour
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Table 2. Cont.

Clinical Domain WSES Recommendation Certainty of
Evidence

Strength and
Direction

4
Acute pancreatitis

and infected
pancreatic necrosis

In adult patients with acute pancreatitis, the WSES panel suggests
using serial PCT measurements to support identification of infected

pancreatic necrosis and antimicrobial decision-making as part of
integrated clinical, laboratory, organ-dysfunction, and imaging

assessment. Persistent elevation or an increase beyond 72 h
strengthens suspicion of infection. PCT should not independently

determine the need or timing of drainage or necrosectomy.

Moderate Conditional,
in favour

5
Infectious

complications after
trauma

In adult trauma patients, the WSES panel suggests serial PCT
monitoring to assist in distinguishing post-traumatic infectious

complications from sterile injury-related systemic inflammation. An
early value may provide a useful baseline; failure to decline within

48–72 h or a secondary rise should prompt investigation
for infection.

Low Conditional,
in favour

6 Postoperative
anastomotic leak

In adult patients undergoing gastrointestinal or colorectal surgery
with an anastomosis, the WSES panel suggests postoperative PCT
monitoring as part of early risk stratification for anastomotic leak
and postoperative intra-abdominal infection. Low and decreasing

values may support a low probability of leak in clinically improving
patients, whereas persistent elevation or a secondary rise should

prompt reassessment and imaging when clinically indicated.

Low Conditional,
in favour

PCT should support, but not independently determine, diagnostic, antimicrobial, imaging, drainage,
repeat source-control, or discharge decisions. Abbreviations: PCT, procalcitonin; WSES, World Society
of Emergency Surgery.

3. Results
The six recommendations are organized by clinical scenario and reflect three overlap-

ping functions of PCT: clinical assessment, antimicrobial stewardship, and source-control
reassessment. Recommendations 1, 4, 5, and 6 primarily address the assessment of sus-
pected infection or complications; Recommendation 2 addresses antibiotic discontinuation
after adequate source control; and Recommendation 3 addresses reassessment for possible
source-control failure. In some scenarios, particularly infected pancreatic necrosis and
anastomotic leak, PCT findings may inform more than one of these functions. Each section
specifies the clinical decision that PCT may inform within that scenario.

3.1. PCT for Diagnosis of Intra-Abdominal Infections
3.1.1. Key Clinical Question 1

In adult patients with suspected intra-abdominal infection or abdominal sepsis, does
procalcitonin measurement, alone or as part of serial biomarker assessment, improve
diagnostic accuracy or clinical decision-making compared with clinical assessment, con-
ventional laboratory markers, microbiology, and imaging without PCT?

3.1.2. Recommendation 1

In adult patients with suspected intra-abdominal infection or abdominal sepsis and
persistent diagnostic uncertainty, particularly those at risk of complicated or systemic
infection, the WSES panel suggests using procalcitonin as an adjunct to integrated clinical,
laboratory, microbiological, and imaging assessment. Serial measurements may support
reassessment in selected postoperative or critically ill patients. Procalcitonin should not be
used as a stand-alone diagnostic test, and its use should not delay imaging, empirical an-
timicrobial treatment in unstable patients, or urgent source control. [Certainty of evidence:
Low. Strength of recommendation: Conditional, in favour.]
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3.1.3. Summary of Evidence

IAIs are major causes of morbidity and mortality in abdominal surgery. Prompt diag-
nosis remains challenging because clinical manifestations may be subtle or non-specific,
particularly in postoperative, critically ill, older, or immunocompromised patients. Con-
ventional inflammatory markers, including white blood cell count and C-reactive protein
(CRP), are widely available but have limited specificity, as they may be influenced by
surgical trauma, tissue ischaemia, sterile inflammation, organ dysfunction, and other
non-infectious conditions.

PCT is released in response to bacterial infection and has been investigated as a
biomarker to support diagnostic assessment in severe bacterial infections, IAIs, and abdom-
inal sepsis [10]. Its kinetic profile is clinically relevant: PCT usually rises within 4–6 h after
bacterial stimulation, peaks within approximately 24 h, and decreases when infection is
controlled and source control is effective [14]. Conversely, persistently elevated concentra-
tions, failure to decline, or a secondary rise after an initial decrease may raise concern for
ongoing infection, inadequate source control, or postoperative infectious complications.
However, these patterns are not specific to an abdominal source and should always be
interpreted within the clinical context.

Available evidence suggests that PCT may help distinguish bacterial infection from
non-infectious systemic inflammation when interpreted together with clinical findings,
physiological and organ-dysfunction parameters, conventional laboratory tests, microbiol-
ogy, and imaging [10,14–17]. Nevertheless, evidence across heterogeneous IAI populations
remains limited. In a recent study of 245 patients with acute abdominal conditions, PCT
concentrations were higher in complicated disease, but the biomarker provided limited
additional value over conventional inflammatory markers for initial diagnosis and severity
grading [18]. Similarly, in a retrospective study including 3429 emergency department
patients with IAIs, early PCT measurement was not independently associated with reduc-
tions in mortality or major complications [19]. These findings do not support its routine
measurement in all patients with suspected or uncomplicated IAI.

Disease-specific evidence suggests that PCT may be more useful for identifying com-
plicated or systemic disease than for diagnosing the underlying abdominal condition. In
suspected acute appendicitis, a systematic review and meta-analysis reported low sen-
sitivity for the overall diagnosis but greater specificity for complicated appendicitis [20].
A subsequent systematic review similarly found limited diagnostic value in uncompli-
cated appendicitis but a potential role in identifying gangrenous, necrotic, or perforated
disease [21].

In acute diverticulitis, PCT interpreted together with computed tomography may
help differentiate complicated from uncomplicated disease [22]. Elevated admission PCT
has also been associated with complicated diverticulitis, need for surgery, and mortality,
supporting a potential role in risk stratification rather than primary diagnosis [23].

In acute cholecystitis, a systematic review found that PCT may contribute to severity
assessment and the prediction of difficult surgery or postoperative complications; how-
ever, the available evidence was limited by small samples, heterogeneous thresholds, and
inconsistent outcome definitions [24].

In patients with secondary peritonitis or abdominal sepsis, PCT may provide comple-
mentary information regarding the presence and systemic severity of bacterial infection.
Preoperative PCT and CRP have shown some ability to distinguish sepsis from a sterile sys-
temic inflammatory response, although their postoperative diagnostic performance appears
more limited [25]. A further meta-analysis suggested a possible diagnostic role for PCT in
bacterial peritonitis; however, evidence derived from spontaneous bacterial peritonitis or
non-surgical populations cannot be directly extrapolated to all surgical IAIs [26].
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The interpretation of PCT is particularly complex after major abdominal surgery.
Postoperative elevations may reflect the magnitude and type of surgical procedure and
are not necessarily attributable to infection. In patients with infections following major
abdominal surgery, CRP, but not PCT, was associated with antimicrobial response and
clinical outcomes, while PCT concentrations were influenced by the type of operation,
particularly liver surgery [27]. PCT should therefore be regarded as an adjunct to, rather
than a substitute for, clinical evaluation, imaging, and microbiological assessment.

PCT thresholds vary across studies, and their interpretation depends on the timing
of measurement, disease severity, renal dysfunction, previous surgery or trauma, and
adequacy of source control. A low or decreasing PCT concentration should not be used to
exclude an IAI, override clinical deterioration, or delay empirical antimicrobial treatment,
imaging, or urgent source control. Conversely, elevated or increasing values cannot localise
the infection or independently determine the need for intervention.

Overall, PCT may support diagnostic reassessment in selected patients with persistent
diagnostic uncertainty, suspected complicated or systemic infection, discordant clinical,
laboratory, and imaging findings, or a postoperative or critical illness-related inflammatory
response that limits the interpretation of conventional markers. Serial trajectories may be
more informative than isolated measurements, but they should be obtained when they
address a defined clinical question. Routine PCT measurement in low-risk patients with an
otherwise clear diagnosis is not supported by the available evidence.

3.2. PCT-Informed Antibiotic Discontinuation After Source Control
3.2.1. Key Clinical Question 2

In adult patients receiving antimicrobial treatment for intra-abdominal infection after
adequate source control, does PCT-guided antibiotic discontinuation reduce antibiotic
exposure compared with fixed-duration or clinically guided therapy, without increasing
treatment failure or infectious recurrence?

3.2.2. Recommendation 2

In adult patients treated for intra-abdominal infection after adequate source control,
the WSES panel suggests using serial procalcitonin trends together with clinical assessment
to support antibiotic discontinuation within an antimicrobial stewardship pathway. A
substantial decline from peak PCT concentrations, commonly ≥80%, or a low absolute
value may support discontinuation in clinically improving patients, according to locally
validated protocols and assay availability. [Certainty of evidence: Moderate. Strength of
recommendation: Conditional, in favour.]

3.2.3. Summary of Evidence

After adequate source control of a complicated intra-abdominal infection (cIAI), pro-
longed antimicrobial therapy is generally not recommended and may contribute to antimi-
crobial resistance, drug-related toxicity, Clostridioides difficile infection, fungal superinfec-
tion, and increased healthcare costs [28]. Although traditional antibiotic courses frequently
ranged from 7 to 14 days, evidence supports substantially shorter treatment. In the STOP-IT
randomized trial, approximately four days of fixed-duration antimicrobial therapy after
adequate source control resulted in outcomes similar to those obtained with a longer course
continued until two days after resolution of fever, leukocytosis, and ileus [29]. Current
recommendations therefore support a short fixed-duration course, generally approximately
four days, in clinically improving patients after adequate source control [28].

Within this framework, serial PCT measurements may support earlier antibiotic dis-
continuation after adequate source control, particularly when integrated with clinical
response and antimicrobial stewardship protocols. Because PCT generally declines as sys-
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temic bacterial inflammation resolves, serial trajectories may help distinguish a favourable
response from persistent or recurrent infection. Nevertheless, PCT should complement
rather than replace clinical reassessment and evaluation of source-control adequacy [9,28].

Randomized trials and meta-analyses conducted predominantly in general sepsis and
critically ill populations indicate that PCT-guided discontinuation strategies can reduce
antibiotic exposure without a consistent increase in mortality or treatment failure [30–33].
More recent evidence confirms a reduction in antibiotic duration but has also suggested
a possible increase in infection recurrence, reinforcing the need for cautious interpreta-
tion [34]. These findings are only indirectly applicable to surgical IAIs because the included
populations, infection sources, PCT algorithms, stopping thresholds, and usual treatment
durations are heterogeneous.

Direct evidence in patients undergoing surgery for cIAIs is more limited. Huang et al.
evaluated a PCT-based algorithm in which antibiotics were discontinued after resolution of
clinical signs when PCT was below 1.0 ng/mL or had decreased by at least 80% from the
early postoperative value. The algorithm was associated with a shorter median duration of
antimicrobial therapy than that observed in propensity-matched historical controls, without
an apparent increase in adverse events [35]. However, the small sample, non-randomized
design, and use of historical controls limit the certainty of this finding.

Maseda et al. similarly reported an approximately 50% reduction in antibiotic duration
among surgical ICU patients with controlled cIAIs managed using a PCT-guided strategy,
without evidence of worse clinical outcomes [35]. Nevertheless, this was a relatively small
observational study and cannot establish the safety or superiority of the strategy across
different surgical populations.

In a randomized trial of patients receiving postoperative antibiotics after surgery for
peritonitis, PCT guidance did not significantly reduce antibiotic duration in the overall
study population. A possible reduction was observed in the subgroup with peritonitis
caused by gastrointestinal perforation, without an apparent increase in adverse outcomes;
however, the study was underpowered to support firm subgroup conclusions [36].

The stopping criteria used in surgical studies have not been uniform. An 80% re-
duction from peak or early postoperative PCT values has been adopted in several al-
gorithms, whereas absolute stopping thresholds have varied across studies and clinical
settings [35–37]. The frequently cited threshold of 0.5 ng/mL derives largely from general
sepsis and ICU algorithms and should not be considered universally validated for postop-
erative IAIs [30,32]. Renal dysfunction, major surgery, trauma, immunosuppression, and
other causes of systemic inflammation may also alter PCT concentrations or kinetics.

Routine serial PCT measurement is unlikely to provide substantial additional benefit
in clinically improving patients with adequate source control who are already receiving
a recommended short fixed-duration course [28,29]. Its potential value may be greater in
postoperative or critically ill patients in whom conventional inflammatory abnormalities
persist despite clinical improvement, or when antimicrobial therapy would otherwise be
prolonged despite adequate source control and no clinical evidence of ongoing infection.

PCT should not be used as the only criterion for antibiotic discontinuation. Low
or decreasing values should not override persistent haemodynamic instability, organ
dysfunction, clinical deterioration, or concern for inadequate source control. Conversely,
persistent PCT elevation alone should not automatically result in prolonged antimicrobial
therapy; it should prompt clinical reassessment and, when appropriate, investigation for
an uncontrolled source [9,28]. Selection or de-escalation of antimicrobial agents should
remain primarily guided by microbiological results, susceptibility patterns, infection site,
clinical response, and local stewardship protocols.
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Overall, direct surgical evidence suggests that PCT-guided algorithms may reduce
antibiotic exposure in patients with cIAIs, although the available studies remain limited
and heterogeneous [35–38]. Serial PCT trends may therefore support earlier antibiotic
discontinuation in clinically improving patients after adequate source control, whereas
routine biomarker monitoring is not required to implement an evidence-based short-course
strategy [28,29].

3.3. PCT Trends for Suspected Failed Source Control and Repeat Source-Control Decision-Making
3.3.1. Key Clinical Question 3

In adult patients after surgery for secondary peritonitis or abdominal sepsis, do serial
PCT trends help identify failed source control or the need for reintervention compared with
clinical assessment, conventional inflammatory markers, imaging, or standard postopera-
tive monitoring alone?

3.3.2. Recommendation 3

In adult patients with suspected tertiary peritonitis or persistent or recurrent ab-
dominal sepsis following initial source control, the WSES panel suggests incorporating
serial procalcitonin measurements into the clinical reassessment pathway to support early
identification of failed source control and the need for repeat intervention.

Persistently elevated PCT values, failure to decline within 48–72 h after the index
procedure, or a secondary rise should prompt targeted reassessment for ongoing intra-
abdominal infection or other causes of an unfavourable postoperative course. Reassessment
should include repeat imaging and consideration of additional source-control procedures,
including percutaneous or endoscopic drainage, surgical reintervention, or relaparotomy,
according to the patient’s clinical condition and the suspected source of infection. [Certainty
of evidence: Low. Strength of recommendation: Conditional, in favour.]

3.3.3. Summary of Evidence

Tertiary peritonitis is a persistent or recurrent intra-abdominal infection following
treatment of secondary peritonitis despite antimicrobial therapy and attempted source
control. It typically occurs in critically ill postoperative patients with ongoing sepsis or
organ dysfunction and may result from persistent contamination, an undrained collection,
anastomotic leak, bowel ischaemia, or another inadequately controlled source.

Early recognition of failed source control is essential. Delayed diagnosis may lead
to septic shock, progressive organ dysfunction, and death, whereas unnecessary reinter-
vention may expose patients to additional procedural or operative trauma, complications,
prolonged intensive care stay, and increased healthcare costs [39]. The choice among con-
tinued observation, repeat imaging, percutaneous or endoscopic drainage, and surgical
reintervention remains one of the most difficult decisions in emergency general surgery.

Postoperative recognition of failed source control can be challenging because clinical
signs and conventional inflammatory markers may remain abnormal after major abdom-
inal surgery, while early imaging findings may be inconclusive. PCT has therefore been
investigated as a dynamic biomarker of persistent abdominal sepsis and response to source
control [1,15,40–43]. Following effective treatment, PCT concentrations are expected to
decline. Persistent elevation, failure to decline, or a secondary rise after an initial decrease
may indicate an unfavourable course, although these patterns are not specific to failed
abdominal source control.

Evidence specifically addressing PCT in tertiary peritonitis is limited. Available
findings derive mainly from patients undergoing surgery for secondary peritonitis or
abdominal sepsis and therefore provide indirect evidence for this setting. These studies
evaluated whether early postoperative changes in PCT were associated with successful
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elimination of the septic focus. The PCT ratio, also termed the “focus index” (FI), is
defined as:

FI = serum PCT on postoperative day 1/serum PCT on postoperative day 2

Both concentrations are measured in the same units following the index source-control
operation. The ratio is dimensionless: values > 1 indicate decreasing PCT, values = 1
indicate no change, and values < 1 indicate increasing PCT. In a cohort of 104 patients,
Novotny et al. [43] identified a cutoff of 1.03, with lower ratios indicating unsuccessful
surgical treatment; sensitivity and specificity for identifying treatment failure were 95%
and 63%, respectively. In a subsequent prospective validation study involving 234 patients
with secondary peritonitis, Assfalg et al. [41] identified a cutoff of 1.1, with higher values
associated with effective source control. Following the data-cleaning procedure reported by
the authors, sensitivity and specificity for identifying successful focus elimination were 93%
and 71%, respectively. In that study, the optimal timing for the first sample was 12–24 h
after the index operation. These study-specific thresholds may inform postoperative
reassessment but should be interpreted alongside clinical findings and should not serve as
standalone criteria for reintervention.

In contrast, in a cohort of 101 patients with perioperative intra-abdominal infection and
septic shock, Jung et al. found that neither a decrease in PCT to 0.5 ng/mL nor a reduction of
at least 80% from the peak predicted treatment response with sufficient accuracy. Treatment
failure included death related to the initial infection, repeat surgical or radiological source
control, and new intra-abdominal infection [44]. Taken together, these studies suggest
that PCT kinetics may contribute to the assessment of postoperative trajectory but cannot
independently establish failed source control or the need for reintervention.

Absolute PCT values above 5 or 10 ng/mL and relative decreases of approximately
50% or 80% have also been investigated in general sepsis and heterogeneous critically
ill populations as indicators of infection severity, treatment response, organ dysfunction,
or prognosis [30–34,45–47]. These thresholds are not specific for an uncontrolled intra-
abdominal source and have shown inconsistent predictive performance. In patients with
suspected tertiary peritonitis, persistent elevation, failure to show a clear downward tra-
jectory within 48–72 h after initial source control, or a secondary rise should therefore be
interpreted as warning patterns requiring reassessment. Prospective studies specifically en-
rolling patients with tertiary peritonitis are needed to determine whether absolute or kinetic
PCT thresholds can reliably identify failed source control and guide repeat intervention.

PCT has faster kinetics than CRP and may provide earlier information on the response
to antimicrobial therapy and source control. When the postoperative course is difficult to
interpret, failure of PCT to decline or a secondary rise may reveal an unfavourable trajectory
before conventional inflammatory markers have clearly differentiated persistent infection
from the expected postoperative response. Serial PCT measurements may therefore add
clinically useful information to CRP, white blood cell count, organ-dysfunction trends, and
imaging, particularly when early recognition of failed source control is critical [15,46,47].
Although PCT cannot localise the source of infection, its dynamic response makes it a
useful early-warning biomarker for prompting timely reassessment.

In patients with suspected tertiary peritonitis or persistent or recurrent abdominal
sepsis, an unfavourable PCT trajectory should prompt targeted reassessment for ongoing
contamination, an undrained collection, anastomotic leak, bowel ischaemia, or another
uncontrolled intra-abdominal source. Alternative infectious and non-infectious causes
should also be considered. Reassessment should include repeat imaging when appropriate.
If failed source control is confirmed or remains strongly suspected, additional source
control may involve percutaneous or endoscopic drainage, minimally invasive surgical
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reintervention, or relaparotomy, according to the suspected source and the patient’s clinical
condition [48].

Conversely, declining PCT values may provide supportive evidence of improvement
in clinically stable patients but should not exclude persistent infection or justify deferring
investigation when clinical deterioration, organ dysfunction, or radiological suspicion
persists. Current recommendations and reviews similarly consider PCT a potentially useful
adjunct for recognizing an unfavourable evolution and prompting further investigation
or intervention, while acknowledging the limited directness and low certainty of the
supporting evidence [28,48,49].

Overall, serial PCT trends provide clinically useful early information on the response
to treatment and may facilitate timely recognition of an unfavourable course in patients
with suspected tertiary peritonitis or persistent or recurrent abdominal sepsis. Whether
PCT identifies failure earlier than standard assessment or improves outcomes when used
to trigger imaging or reintervention remains uncertain. Persistent elevation, failure to
decline within 48–72 h after initial source control, or a secondary rise should prompt
targeted reassessment for an uncontrolled source and consideration of repeat source-
control intervention.

3.4. PCT in Acute Pancreatitis and Infected Pancreatic Necrosis
3.4.1. Key Clinical Question 4

In adult patients with acute pancreatitis, do PCT measurements improve identifica-
tion of infected pancreatic necrosis and support antibiotic or interventional management
compared with clinical assessment, conventional biomarkers, imaging, or standard man-
agement alone?

3.4.2. Recommendation 4

In adult patients with acute pancreatitis, the WSES panel suggests using serial procalci-
tonin measurements to support identification of infected pancreatic necrosis and guide an-
timicrobial decision-making as part of an integrated clinical, laboratory, organ-dysfunction,
and imaging assessment.

Serial procalcitonin trends may be considered when infection is suspected, when
antibiotic initiation or discontinuation is uncertain, or when the response to conservative
or step-up management is being evaluated. [Certainty of evidence: Moderate. Strength of
recommendation: Conditional, in favour.]

3.4.3. Summary of Evidence

Acute pancreatitis has a broad clinical spectrum, ranging from mild self-limiting
disease to necrotising pancreatitis with persistent organ failure. Infected pancreatic necrosis
(IPN) is among its most serious complications and is associated with increased morbidity,
intensive care admission, need for intervention, and mortality [50,51]. Timely recognition
is clinically important because unnecessary antibiotic treatment of sterile necrosis exposes
patients to avoidable harm, whereas delayed treatment of IPN may allow progression to
sepsis and organ dysfunction.

Distinguishing sterile inflammation from infection remains challenging. Fever, leuko-
cytosis, elevated C-reactive protein (CRP), systemic inflammatory response syndrome,
and organ dysfunction may occur in severe acute pancreatitis without bacterial infection,
while imaging findings can be indeterminate, particularly early in the disease course [52].
PCT has been extensively evaluated in this setting because elevated or persistently increas-
ing concentrations are more closely associated with bacterial infection than with sterile
pancreatic inflammation.
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Available evidence supports the diagnostic value of PCT for IPN. Earlier prospective
studies showed significantly higher PCT concentrations in patients who developed infected
necrosis than in those with sterile necrosis [52–54]. A systematic review by Mofidi et al.
reported a pooled sensitivity of 0.80 and specificity of 0.91 for predicting IPN, with an
area under the receiver operating characteristic curve (AUC) of 0.91 [49]. A 2026 meta-
analysis including 16 diagnostic studies, 2156 patients, and 512 cases of IPN confirmed
good diagnostic performance, with a pooled sensitivity of 0.82, specificity of 0.84, and
AUC of 0.90 [55]. Across studies, the most informative cut-offs generally ranged from
approximately 1.0 to 3.5 ng/mL, although assay characteristics, sampling time, disease
severity, and diagnostic definitions contributed to heterogeneity.

Timing and trajectory materially influence diagnostic performance. During the first
72 h, elevated PCT may reflect the intensity of the early inflammatory response and has
limited ability to distinguish sterile from infected necrosis. A 2024 systematic review and
meta-analysis reported an AUC of 0.69 for PCT measured within the first 72 h, increasing
to 0.86 after 72 h when persistently elevated values were considered [55]. The 2026 meta-
analysis similarly found that serial dynamic monitoring performed better than a single
admission measurement, with an AUC of approximately 0.93 compared with 0.85 [54].
These findings support serial measurement when infection is suspected: persistently
elevated or increasing values strengthen the suspicion of IPN or another septic complication,
whereas low or decreasing values support continued observation when the clinical and
radiological course is otherwise reassuring.

PCT also provides actionable evidence for antimicrobial stewardship in acute pancre-
atitis. In the PROCAP randomized trial, 260 patients were assigned to PCT-guided care or
usual care. Antibiotics were prescribed during the index admission in 45% of patients in the
PCT-guided group compared with 63% of those receiving usual care, with an adjusted risk
difference of −15.6%. PCT guidance also reduced the mean duration of antibiotic exposure
from 5.8 to 4.5 days without increasing clinical infections, hospital-acquired infections, ad-
verse events, or mortality [56]. These findings support a reduction in antibiotic prescribing
with a predefined PCT algorithm. No increase in adverse clinical outcomes was observed,
although the trial does not establish equivalent safety across all patient groups.

Interpretation of PCT in acute pancreatitis requires consideration of timing and clinical
context. Severe systemic inflammation, organ dysfunction, and the extent of pancreatic in-
jury may cause transient elevations, while proposed thresholds vary according to sampling
time, disease severity, assay characteristics, and treatment pathway. A single early eleva-
tion does not establish IPN and should also prompt consideration of alternative infectious
sources, including cholangitis, pneumonia, bloodstream infection, urinary tract infection,
or catheter-related infection. Serial trends are therefore more informative than isolated
values and should be integrated with clinical evolution, organ-dysfunction scores such as
APACHE II or SOFA, imaging findings, microbiology when available, and multidisciplinary
expertise. Conversely, persistently low or decreasing PCT values may support avoidance
or discontinuation of antibiotics when bacterial infection is not otherwise suspected.

When IPN is suspected or confirmed, management follows a multidisciplinary step-up
strategy, beginning with appropriate antimicrobial therapy and progressing, when required,
to percutaneous or endoscopic drainage and minimally invasive or open necrosectomy [57].
PCT can strengthen or reduce the suspicion of infection and support antimicrobial decisions
during this pathway, but the need for and timing of drainage or necrosectomy should re-
main based on the patient’s clinical condition, imaging findings, anatomical characteristics,
and response to initial treatment.

Overall, PCT provides clinically meaningful information in acute necrotising pancreati-
tis. Serial measurements improve identification of IPN compared with isolated early values,
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while PCT-guided algorithms reduce antibiotic exposure without increasing infection-
related complications or harm. Its greatest value lies in combining dynamic biomarker
information with clinical assessment, organ-dysfunction trends, microbiology, and imaging
to recognize infection promptly and support proportionate antimicrobial management.

3.5. PCT Interpretation in Trauma Patients
3.5.1. Key Clinical Question 5

In adult trauma patients, do serial PCT measurements help distinguish infectious com-
plications from trauma-induced systemic inflammation compared with clinical assessment,
conventional inflammatory markers, imaging, or standard ICU monitoring alone?

3.5.2. Recommendation 5

In adult trauma patients, the WSES panel suggests serial procalcitonin monitoring to
assist in distinguishing post-traumatic infectious complications from sterile injury-related
systemic inflammatory response syndrome.

Persistent elevation beyond the early inflammatory phase, failure to decrease within
48–72 h, or a secondary rise should prompt reassessment for infectious complications,
including pneumonia, catheter-related infection, wound infection, intra-abdominal infec-
tion, missed bowel injury, or other ICU-acquired infections. [Certainty of evidence: Low.
Strength of recommendation: Conditional, in favour.]

3.5.3. Summary of Evidence

Severe trauma commonly induces a systemic inflammatory response syndrome (SIRS)
characterised by fever, tachycardia, leukocytosis, elevated C-reactive protein (CRP), cy-
tokine release, complement activation, endothelial dysfunction, ischaemia–reperfusion
injury, and immune dysregulation [58–60]. These changes may occur as part of the host
response to tissue injury and repair, even in the absence of infection. Distinguishing
sterile post-traumatic inflammation from early infectious complications is therefore partic-
ularly challenging in critically ill patients, those requiring emergency surgery, and patients
admitted to the ICU.

PCT may also increase during the early post-traumatic phase in the absence of infection.
During the first 24–48 h, PCT concentrations may reflect injury severity, haemorrhagic
shock, tissue damage, ischaemia–reperfusion, emergency surgery, massive transfusion, or a
high Injury Severity Score rather than bacterial infection [61–66]. Consequently, an isolated
PCT measurement obtained immediately after trauma has limited diagnostic specificity
and should be interpreted within the broader clinical and physiological context.

The clinical value of PCT in trauma patients derives primarily from its kinetics after this
early inflammatory phase. Following an uncomplicated course, the initial trauma-induced
elevation is expected to decrease. Persistent elevation beyond the early post-traumatic
phase, failure to decline within 48–72 h, or a secondary rise after an initial decrease has been
associated with infectious complications, sepsis, organ dysfunction, and an unfavourable
clinical course [62,63]. Serial PCT trends may therefore identify patients requiring focused
reassessment for an occult or evolving infection, while a declining trajectory is generally
consistent with resolution of the initial injury-related inflammatory response.

Evidence from trauma ICU populations supports this association. In a retrospective
study of 149 trauma ICU patients, Ramasawmy et al. reported significantly higher me-
dian PCT concentrations in patients with positive blood cultures than in those without
bacteraemia (30.5 vs. 6.6 ng/mL; p = 0.002). A threshold above 2.0 ng/mL showed high
sensitivity but poor specificity, whereas a threshold above 31.0 ng/mL derived from this
trauma ICU population improved specificity at the expense of sensitivity [65]. These find-
ings support the contribution of PCT to the recognition of bacteraemia in trauma patients
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but also demonstrate that absolute thresholds derived from individual populations should
not be applied as universal decision limits.

The clinical relevance of serial PCT monitoring extends to the range of post-traumatic
and ICU-acquired infections that may develop during the subsequent course, including
pneumonia or ventilator-associated pneumonia, catheter-related bloodstream infection,
wound or surgical-site infection, intra-abdominal infection, undrained collections, and
delayed recognition of hollow-viscus injury. Persistent or increasing PCT values are par-
ticularly concerning when accompanied by fever, new or worsening organ dysfunction,
haemodynamic instability, respiratory deterioration, or abdominal findings.

Compared with CRP and white blood cell count, the more rapid kinetics of PCT may
provide additional information for identifying an evolving bacterial infection. CRP and
leukocytosis are frequently elevated after trauma and may remain abnormal because of
tissue injury, operative stress, and sterile systemic inflammation. Evidence also supports
a multimarker approach: in a prospective study of 100 patients with severe trauma, a
model combining PCT, CRP, and serum amyloid A achieved an area under the receiver
operating characteristic curve of 0.89 for predicting sepsis [66]. PCT should therefore
complement clinical assessment and conventional biomarkers rather than replace them. Its
interpretation should also account for haemorrhagic shock, transfusion, repeated surgery,
renal dysfunction, and other factors associated with critical illness.

In selected patients admitted to the ICU after major trauma, a practical strategy
may include baseline PCT measurement at admission, followed by serial measurements
during the first 48–72 h and continued monitoring in high-risk patients or when clinical
deterioration occurs. Persistent elevation beyond the early post-traumatic phase, failure
to decrease within 48–72 h, or a secondary rise after an initial decline should prompt
integrated reassessment for infection. This should include repeat clinical examination,
review of organ-dysfunction trends, appropriate microbiological cultures, and evaluation
of central lines, wounds, and drains. Chest imaging should be obtained when pneumonia
is suspected, and abdominal CT should be considered when intra-abdominal infection,
missed hollow-viscus injury, or an undrained collection is clinically suspected.

Overall, the available evidence supports serial PCT monitoring as a clinically useful
adjunct for the early recognition of septic complications after trauma and for distinguishing
evolving infection from sterile injury-related inflammation. Its principal value lies in
the trajectory beyond the early post-traumatic phase rather than in an isolated value or
universal cut-off. Although the evidence is predominantly observational and affected by
trauma severity, shock, surgical procedures, and ICU-related factors, serial PCT trends
can identify an unfavourable course and prompt timely, targeted investigation within an
integrated trauma and critical-care assessment pathway.

3.6. PCT for Early Detection or Exclusion of Postoperative Anastomotic Leak
3.6.1. Key Clinical Question 6

In adult patients undergoing gastrointestinal or colorectal surgery with an anastomosis,
does postoperative PCT measurement improve early detection or exclusion of anastomotic
leak and intra-abdominal infection compared with clinical assessment, C-reactive protein,
white blood cell count, imaging, or standard postoperative monitoring alone?

3.6.2. Recommendation 6

In adult patients undergoing gastrointestinal or colorectal surgery with an anastomosis,
the WSES panel suggests postoperative procalcitonin monitoring as part of early risk
stratification for anastomotic leak and postoperative intra-abdominal infection.
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Low and decreasing procalcitonin values may support a low probability of anastomotic
leak in clinically improving patients, whereas persistently elevated values or a secondary
rise should prompt reassessment and imaging when clinically indicated. [Certainty of
evidence: Low. Strength of recommendation: Conditional, in favour.]

3.6.3. Summary of Evidence

Anastomotic leak is one of the most serious complications after gastrointestinal and
colorectal surgery. It results from impaired healing or disruption of the anastomosis and
may be favoured by bowel ischaemia, tension, technical factors, contamination, malnutri-
tion, corticosteroid therapy, poor tissue perfusion, and respiratory or systemic comorbidity.
Anastomotic leak is associated with prolonged hospital stay, antibiotic therapy, percuta-
neous drainage or reoperation, stoma formation, increased morbidity and mortality, and,
in oncological surgery, worse long-term outcomes.

Early diagnosis is essential, but the clinical presentation may be subtle, particularly
in older, immunocompromised, or critically ill patients. Initial manifestations may in-
clude fever, tachycardia, ileus, abdominal pain, delayed gastrointestinal recovery, or non-
mechanical bowel obstruction. When leakage is contained, the clinical picture may be
limited to an abscess or localised intra-abdominal infection; when contamination is diffuse,
generalised peritonitis and septic shock may develop [67,68].

Conventional postoperative inflammatory markers are useful but have important limi-
tations. CRP and white blood cell count may increase as part of the expected inflammatory
response to surgical trauma and may remain elevated even after uncomplicated recov-
ery. PCT is more closely associated with bacterial infection and the endotoxin-mediated
systemic response. After surgery, a transient PCT increase may occur, but concentrations
are expected to decrease when there is no ongoing bacterial contamination or infectious
complication [24,69–71]. Postoperative trends are therefore generally more informative
than isolated values.

Several studies have evaluated PCT as an early biomarker of postoperative intra-
abdominal infection and anastomotic leak after gastrointestinal surgery, particularly after
colorectal procedures [72–79]. PCT measured during postoperative days 3–5 has shown
diagnostic value for leak detection and postoperative infectious complications. Its addi-
tional value beyond CRP and standard clinical assessment, however, remains incompletely
established. Cousin et al. [74] found no significant difference between CRP and PCT in
diagnostic accuracy for postoperative intra-abdominal infection after elective colorectal
surgery. In the PREDICS study [71], combined PCT and CRP measurements on postopera-
tive day 5 achieved an AUC of 0.901 compared with 0.806 for CRP alone, corresponding to
an absolute difference of 0.095 calculated from the reported values. These findings suggest
potential complementary diagnostic information, although improved discrimination does
not itself establish better clinical decisions or outcomes.

Low PCT values, commonly below approximately 0.5–1.0 ng/mL, may have useful
negative predictive value, especially when accompanied by a decreasing trend and clinical
improvement. Negative predictive value also depends on the prevalence of anastomotic
leak in the population assessed. In patients managed within enhanced recovery pathways,
reassuring PCT trends may contribute to identifying patients at low risk of occult leak and
support decisions regarding early discharge or the need for imaging, alongside CRP and
standard clinical assessment. A reassuring PCT result should not preclude imaging when
clinical suspicion persists.

Conversely, persistently elevated PCT concentrations or a secondary rise after an initial
decline may suggest intra-abdominal infection, anastomotic leak, abscess, or evolving sepsis.
PCT values above approximately 1–2 ng/mL after postoperative day 3 have been associated
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with a higher probability of leak or postoperative intra-abdominal infection, particularly
when accompanied by tachycardia, ileus, abdominal pain, fever, or delayed recovery [70].
However, proposed thresholds vary according to the timing of measurement, operative
procedure, patient population, renal function, and definition or severity of anastomotic
leak. They should therefore be considered indicative rather than definitive and should not
be applied without clinical correlation.

Recent evidence indicates that PCT diagnostic performance may be lower in specific
populations. In older adults undergoing colorectal cancer surgery, Ramírez-Giraldo et al.
reported poor overall discrimination of a single PCT measurement on postoperative day
3 for anastomotic leak, with an area under the receiver operating characteristic curve of
0.68. Diagnostic performance improved when patients with ileostomy were excluded
and when the analysis was restricted to grade C leaks [77]. Similarly, a recent systematic
review and meta-analysis found higher postoperative PCT concentrations in patients with
colorectal anastomotic leak. In analyses restricted to patients with colorectal cancer, the
pooled differences remained statistically significant on postoperative days 2 and 3, but
lost statistical significance in leave-one-out sensitivity analyses [78]. These findings do not
negate the potential value of serial PCT monitoring, but they caution against relying on a
single postoperative PCT measurement to confirm or exclude anastomotic leak in older or
oncological patients.

PCT and CRP may provide complementary information. CRP is widely used and has
established value in postoperative monitoring but lacks specificity for bacterial infection.
PCT may improve risk discrimination when combined with CRP, white blood cell count,
clinical examination, and the postoperative recovery trajectory [69,70]. This combined
interpretation may be particularly useful in enhanced recovery pathways, in which early
discharge requires reliable identification of patients at low risk of occult leak. Nevertheless,
PCT should support rather than independently determine discharge or imaging decisions.

When PCT remains elevated or rises after an initial decline, the finding should prompt
careful reassessment, including clinical examination, review of postoperative recovery and
organ-dysfunction trends, evaluation of other biomarkers, and CT imaging when clinically
indicated. Conversely, low and decreasing PCT values may contribute to assessment of
leak risk in a clinically improving patient. Whether incorporating PCT into assessment
alongside clinical findings and CRP can safely reduce imaging, shorten observation, or
facilitate earlier discharge has not been established.

A practical monitoring approach may include an early postoperative measurement,
followed by reassessment around postoperative day 3 and, when clinically indicated, addi-
tional measurements during postoperative days 4–5, consistent with protocols evaluated in
the literature [63,72–79]. Values below the lower thresholds studied, particularly when de-
creasing and accompanied by clinical improvement, provide reassuring evidence against an
evolving leak. Values exceeding the higher ranges reported in the literature, or a secondary
rise, should increase suspicion and support further investigation, whereas intermediate
values require interpretation within the overall clinical trajectory. Patient-specific factors,
including renal dysfunction, immunosuppression, major surgical stress, trauma, and onco-
logical disease, should also be considered because they may alter baseline concentrations
or postoperative kinetics. When postoperative antibiotics have been initiated but no leak
or other infection is identified, low and decreasing PCT values may support avoidance
of unnecessary prolonged treatment or earlier discontinuation within an antimicrobial
stewardship pathway [35–37].

Overall, postoperative PCT monitoring may support early risk stratification and con-
tribute to the detection or exclusion of anastomotic leak and postoperative intra-abdominal
infection in selected patients undergoing gastrointestinal or colorectal surgery. Its greatest
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value appears to lie in serial trends during postoperative days 3–5 and in their integration
with clinical assessment, CRP, white blood cell count, imaging, and enhanced recovery
criteria. Low and decreasing values may provide clinically useful reassurance, whereas
persistent elevation or a secondary rise should prompt timely reassessment for an occult
leak or other postoperative infectious complication.

3.7. Practical Considerations and Research Priorities

The 2021 surgical-pathway consensus by Sartelli et al. addressed antibiotic duration
and relaparotomy, but subsequent evidence illustrates the difficulty of translating PCT
results into consistent decisions across different abdominal surgical settings. Jerome et al.
found only moderate diagnostic accuracy for postoperative infection after major gastroin-
testinal surgery, while Perrella et al. reported that CRP, but not PCT, reflected antibiotic
response in their cohort after major abdominal surgery. Differences in patient populations,
clinical questions, measurement times, and proposed thresholds leave surgeons without
sufficiently specific guidance on how to incorporate PCT into routine assessment and
action [26,42,79].

Across the clinical scenarios addressed in this position paper, PCT may support
surgical decision-making when interpreted according to the timing of measurement, the
threshold ranges evaluated in the relevant clinical setting, the direction of change, and the
patient’s overall trajectory. Values below the lower thresholds studied for a specific setting,
particularly when decreasing and accompanied by clinical improvement, may support a
lower probability of ongoing bacterial infection or postoperative infectious complications.
After adequate source control, a low PCT concentration, commonly below 0.5–1.0 ng/mL
depending on the protocol used, or a substantial decline from peak values, commonly at
least 80%, may support early antibiotic discontinuation when treatment duration remains
uncertain. These criteria have been evaluated in surgical and general ICU algorithms to
reduce antibiotic exposure, although their applicability and safety should be interpreted in
the context of the population and protocol studied [30,32,35–37].

Conversely, values above the upper ranges reported in the literature, persistent el-
evation, failure to decline, or a secondary rise increase concern for ongoing infection,
inadequate source control, or an unfavourable postoperative course and should prompt
targeted reassessment. Such findings do not independently diagnose infection or identify
its source. Values within intermediate ranges should be interpreted primarily through serial
kinetics and integrated with clinical, laboratory, microbiological, and imaging findings.

Interpretation should also account for patient-specific factors, including renal dysfunc-
tion, immunosuppression, major trauma or surgery, and oncological disease, which may
alter baseline PCT concentrations or postoperative kinetics.

Major surgery, severe tissue injury, and shock may increase PCT in the absence of
bacterial infection [80]. Following liver surgery, elevations may also reflect surgery-related
hepatic injury and perioperative inflammatory responses, although the underlying mecha-
nisms are not fully established [81]. Renal dysfunction may be associated with elevated
baseline concentrations and altered kinetics, while renal replacement therapy can modify
PCT removal depending on the modality and membrane characteristics [80,82]. Ongoing
production may offset extracorporeal removal, so changes during treatment cannot be
attributed solely to infection resolution or persistence [82]. Immunosuppression and onco-
logical disease may further complicate interpretation according to the underlying condition
and treatment [80].

Analytical variability also warrants consideration. Differences between PCT assays
can affect results near clinical decision thresholds, particularly at low concentrations; serial
measurements should therefore preferably use the same assay platform [80,83]. Absolute
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thresholds may be less transferable across populations and laboratories, making within-
patient trends potentially more informative in some settings. However, relative changes
are also influenced by the baseline or peak selected, sampling intervals, evolving organ
dysfunction, and concurrent treatments [80,82]. Neither approach eliminates the need for
clinical assessment.

There is no single measurement schedule suitable for all six scenarios. A practical ap-
proach may include an initial measurement at presentation, ICU admission, source-control
intervention, or during the immediate postoperative period, followed by reassessment
within 24–48 h and further measurements according to the clinical scenario and the pro-
tocols evaluated in the literature. Assessment for anastomotic leak is generally most
informative during postoperative days 3–5. Suggested timing for baseline and serial PCT
measurements across the clinical scenarios addressed in this position paper is summarised
in Figure 1. A practical approach to the interpretation of serial PCT trajectories and the
corresponding clinical reassessment is presented in Figure 2.

Figure 1. Suggested timing of serial procalcitonin assessment across abdominal and emergency
surgical scenarios. Suggested schedules apply to selected patients when PCT measurement addresses
a defined clinical uncertainty and may influence management; routine serial testing is not implied.

Reported cut-offs should support, rather than independently determine, decisions
regarding antimicrobial therapy, imaging, drainage, reintervention, or discharge. Serial
PCT may serve as an additional warning signal prompting reassessment for infection or
source-control failure. However, the evidence reviewed does not establish whether PCT
changes consistently precede clinically apparent deterioration or whether acting on these
changes improves outcomes.

Future prospective studies should validate scenario-specific thresholds and measure-
ment schedules, clarify the timing of PCT changes relative to clinical deterioration, and
determine whether PCT-informed pathways improve patient outcomes, reduce antimicro-
bial exposure and unnecessary investigations or interventions, and offer cost-effective use
of healthcare resources.
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Figure 2. Practical flowchart for the interpretation of serial procalcitonin measurements in abdominal
and emergency surgery.

3.8. Limitations

This position paper is based on a focused literature review and expert consensus.
No systematic review or formal study-level risk-of-bias assessment was conducted. The
supporting evidence is heterogeneous and partly derived from mixed ICU populations or
elective surgical cohorts, limiting its direct applicability to emergency general surgery. The
incremental benefit of PCT beyond established biomarkers and clinical assessment remains
uncertain in some domains. The recommendations should therefore be interpreted within
their clinical context and refined as further evidence becomes available.

4. Conclusions
This WSES position paper highlights the potential role of PCT in some of the most

difficult decisions faced by abdominal and emergency surgeons. PCT does not provide
answers on its own, but serial measurements can add useful information when the clinical
course is unclear and conventional inflammatory markers are difficult to interpret.

Used alongside clinical assessment, PCT may help surgeons limit unnecessary antibiotic
exposure, recognise an unfavourable course potentially earlier, and identify patients who
need further investigation or intervention. This approach may support more timely and indi-
vidualised care. However, universal thresholds cannot yet be recommended, and prospective
studies are needed to define how PCT should best be used in each clinical setting.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/antibiotics15101042/s1. Table S1: Recommendation 1 Diagnosis
and reassessment of intra-abdominal infection and selected evidence; Table S2: Recommendation
2 Antibiotic discontinuation after adequate source control; selected evidence; Table S3: Recom-
mendation 3 Reassessment for suspected source-control failure; selected evidence; Table S4: Rec-
ommendation 4 Acute pancreatitis and infected pancreatic necrosis; selected evidence; Table S5:
Recommendation 5 Infectious complications after trauma; selected evidence; Table S6: Recommenda-
tion 6 Postoperative anastomotic leak; selected evidence.
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