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Background: CRP and PTC

among several markers of inflammation
and sepsis, procalcitonin (PCT) and C-
reactive protein (CRP) markers are
being studied to investigate their
accuracy for diagnosis of bacterial
infections

CRP is synthesized by liver, mainly
in response to IL-6, which is
produced not only during infection but
also in many types of inflammation and
binds to polysaccharides in pathogens,
activating the classical complement
pathway. CRP is an acute-phase
reactant, and CRP level
measurements are frequently used to
aid in the diagnosis of bacterial
infections.
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Whicher J, et al. Procalcitonin as an acute phase marker. Ann Clin Biochem 2001; 38:483-93.

Nijsten MW, et al. Procalcitonin behaves as a fast responding acute phase protein in vivo and in vitro. Crit Care Med 2000; 28:458—
61.

Oberhoffer M, et al. Procalcitonin expression in human peripheral blood mononuclear cells and its modulation by
lipopolysaccharides and sepsis-related cytokines in vitro. J Lab Clin Med 1999 ; 134:49-55.

Ridker PM. Clinical application of C-reactive protein for cardiovascular disease detection and prevention. Circulation 2003;
107:363-9
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Background: CRP and PTC

Thyroidal C-cell

v' PCT is calcitonin prehormone,
which is normally secreted by
thyroid C cells in response to
hypercalcemia; under these
normal conditions, negligible serum
PCT concentrations are detected.
The mechanism proposed for PCT
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Background: CRP and PTC

diagnostic accuracy of PCT is higher than that of CRP among pts
hospitalized for suspected bacterial infections

Clincal Ifectous Disoasss _ 2004:36206-17

Serum Procalcitonin and C-Reactive Protein Levels
as Markers of Bacterial Infection: A Systematic
Review and Meta-analysis

Liliana Simon,' France Gauvin, * Devendra K. Amre, Patrick Saint-Louis.” and Jacques Lacroix®

'Department of Pediatrics, Yale University School of Madicine, New Haven, Connacticut; and Departments of Padiatrics
and *Clinical Biochemistry, University of Montreal, Quebec

A meta-analysis was performed to evaluate the accuracy of determination of procalcitonin (PCT) and C-
reactive protein (CRP) levels for the diagnosis of bacterial infection. The analysis included published studies
that evaluated these markers for the diagnosis of bacterial infections in hospitalized patients. PCT level was
more sensitive (88% [95% confidence interval [CI}, 80%—93%] vs. 75% [95% CI, 62%—84%]) and more specific
(81% [95% CI, 67%—90%] vs. 67% [95% CI, 56%—77%)]) than CRP level for differentiating bacterial from
noninfective causes of inflammation. The ( value for PCT markers was higher (0.82 vs. 0.73). The sensitivity
for differentiating bacterial from viral infections was also higher for PCT markers (92% [95% CI, 86%—95%]
vs, 86% [95% CI, 63%—95%]); the specificities were comparable (73% [95% CI, 42%—91%] vs. 70% [95% CI,
19%—-96%]). The @ value was higher for PCT markers (0.89 vs. 0.83). PCT markers also had a higher positive
likelihood ratio and lower negative likelihood ratio than did CRP markers in both groups. On the basis of
this analysis, the diagnostic accuracy of PCT markers was higher than that of CRP markers among patients
hospitalized for suspected bacterial infections.
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Figure 1. Summary receiver operating characteristic (SROC) curves
comparing serum procalcitonin (PCT, @) and C-reactive protein (CRP; +)
markers for detection of bacterial infections versus noninfective causes
of inflammation. Each point contributing to the SROC curve represents 1
study.
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J Antimicrob Chemother 2011; 66 Suppl 2: §i33-ii40
doi:10.1093/jac/dkg523

Journal of
Antimicrobial
Chemotherapy

Keywords: procalcitonin, intensive car

Diagnostic and prognostic biomarkers of sepsis in critical care

SavitriKibe 1, Kate Adams?! and Gavin Barlow 12*

!Department of Infection & Tropical Medicine, Castle Hill Hospital, Hull and East Yorkshire Hospitals NHS Trust, Cottingham,

East Yorkshire, UK; “Hull York Medical School, Hull, UK
“Corresponding author. Tel: +44-1482-875875 ext. 2267, Fax: 4+44-1482-622492; E-mail: gavin.barlow@hey.nhs.uk
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Background: CRP and PTC

In the diagnosis and prognosis of sepsis in critically ill pts,
PCT is an improvement on CRP and other traditional markers,
but, based on current evidence, it lacks the necessary
accuracy to be used without clinical judgement, which should
retain a pivotal role in clinical decision-making

This is particularly important in pts who present early in the
course of illness or have focal rather than systemic infection
and in surgical pts in whom various cut-off points have been
identified for different diagnoses.

PCT may be better employed to rule out rather than rule in
systemic sepsis in the critical care environment, particularly
if repeated measures are used.

There is stronger evidence for its use as a tool to reduce
antibiotic course length and it is perhaps in this role that it
will prove most useful. However, the cost-effectiveness of
PCT as an antibiotic stewardship tool is likely to depend on
baseline antibiotic course length and its, as yet unknown,
impact on antibiotic resistance. Critical care units intending
to use PCT should consider these issues pr'e-implemenfa‘rion.
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Eiacthve surgery What about ACS&T:

cancer surgery etc...

\ Al INTRAABDOMINAL SEPSIS TREATMENT
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CRP in intraabdominal infections: diagnosis

CRP dosing can guide the clinician in the diagnosis of intra-abdominal infections.

Sartelli et al. World Journal of Emergency Surgery (2020) 15:32
https//doi.org/10.1186/513017-020-00313-4 World Journal of

Emergency Surgery

REVIEW Open Access

2020 update of the WSES guidelines for the
management of acute colonic diverticulitis
in the emergency setting

Massimo Sartelli''®, Dieter G. Weber?, Yoram Kluger®, Luca Ansaloni’, Federico Coccolini®, Fikri Abu-Zidan®,
Goran Augustin’, Offir Ben-Ishay?, Walter L. Biffl®, Konstantinos Bouliaris®, Rodolfo Catena'®, Marco Ceresoli'""'?,
Osvaldo Chiara'®, Massimo Chiarugi®, Raul Coimbra'®, Francesco Cortese'®, Yunfeng Cui'®, Dimitris Damaskos'’,
Gian Luigi de' Angelis'®, Samir Delibegovic'®, Zaza Demetrashvili*®, Belinda De Simone?', Francesco Di Marzo?,
Salomone Di Saverio®, Therese M. Duane®, Mario Paulo Faro®, Gustavo P. Fraga®, George Gkiokas®’,

Carlos Augusto Gomes?®, Timothy C. Hardcastle?, Andreas Hecker®®, Aleksandar Karamarkovic®', Jeffry Kashuk®?,
Vladimir Khokha®*, Andrew W. Kirkpatrick*, Kenneth Y. Y. Kok®, Kenji Inaba®®, Arda Isik*’,

Francesco M. Labricciosa®, Rifat Latifi*®, Ari Leppaniemi®®, Andrey Litvin®', John E. Mazuski*?, Ronald V. Maier®,
Sanjay Marwah™, Michael McFarlane®, Ernest E. Moore®®, Frederick A. Moore®, lonut Negoi®, Leonardo Pagani®®,
Kemal Rasa*®, Ines Rubio-Perez’', Boris Sakakushev®2, Norio Sato®, Gabriele Sganga®*, Walter Siquini’,

Antonio Tarasconi'®, Matti Tolonen“, Jan Ulrych®*, Sannop K. Zachariah®® and Fausto Catena'®
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Acute appendicitis +/-
Acute diverticulitis +/-

Di Saverio et al. World Journal of Emergency Surgery (2020) 15:27
https://doi.org/10.1186/513017-020-00306-3

World Journal of
Emergency Surgery

REVIEW Open Access

Diagnosis and treatment of acute
appendicitis: 2020 update of the WSES
Jerusalem guidelines

Salomone Di Saverio'?", Mauro Podda®, Belinda De Simone®, Marco Ceresoli®, Goran Augustin®, Alice Gori’,
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Richard Justin Davies', Dimitrios Damaskos®, Ari Leppaniemi'®, Andrew Kirkpatrick®®, Andrew B. Peitzman®,
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Gian Luigi de Angehs”, Edward Tan®, Harry Van Goor’®, Francesco Pata®, Isidoro Di Carlo®?, Osvaldo Chiara®,
Andrey Litvin*, Fabio C. Campanile, Boris Sakakushev®, Gia Tomadze®, Zaza Demetrashvili*’, Rifat Latifi*®,
Fakri Abu-Zidan®?, Oreste Romeo™’, Helmut Segovia-Lohse*', Gianluca Baiocchi*, David Costa®, Sandro Rizoli**,
Zsolt J. Balogh®, Cino Bendinelli**, Thomas Scalea’, Rao Ivatury*’, George Velmahos™, Roland Andersson,
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Sareli et al. Workd Jourmal of Energency Sugeyy 20171229
DO1 10118641301 7-017-0141-6 World journal of

Emergency Surgery

REVIEW ‘Open Access

The management of intra-abdominal @
infections from a global perspective: 2017

WSES guidelines for management of intra-
abdominal infections

Massimo Sarteli™, Alain Chichom-Mefire?, Francesco M. Labricciosa®, Timothy Hardcastle®, Fiki M. Abu-Zidan®,
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CRP in intraabdominal infections: diagnosis

CRP dosing can guide the clinician in the diagnosis of intra-abdominal infections.

Role of Alvarado score and biological indicators of

Acute C(ppend Icitis C-reactive protein, procalicitonin and neopterin

in diagnosis of acute appcndicitis

© Fatih Dal, M.D.," © Yusuf Cigek, M.D.,> © Salih Pekmezci, M.D.,2 " Bekir Kocazeybek, M.D.,*
' Hrisl Bahar Tokman, M.D.,* © Dildar Konukoglu, M.D.,* © Osman Simsek, M.D.,*

N © Zeynep Taner, M.D.,* © Serhat Sirekbasan, M.D.,* © Server Sezgin Uludag, M.D.?
Complicated

Wus Travma Acil Cerrahi Derg, May 2019, Vol. 25, No. 3
Contents lists available at ScienceDirect
American Journal of Emergency Medicine
journal homepage: www.elsevier.com/locate/ajem 20 19

Int. . Med. Sci. 2012, 9 909 The value of ischemia-modified albumin and oxidative stress markers in

I "i IVYSPRING . _ ) . the diagnosis of acute appendicitis in adults

F—"If INTERNATIONAL ELEER, ]ntematwnm"‘?ou maﬂy‘ f,l'fﬂ.‘.l‘l‘l.‘ﬂf._‘;(.'li}n(.'ﬂs Hakan Hakkoymaz, MD **, Selcuk Nazik, MD ", Muhammed Seyithanoglu, MD <, Ozlem Giiler, MD?,
2012; 9(10):909-915. do: 107150/ ijms 4733 Ahmet Riza Sahin, MD®, Emrah Cengiz, MD ¢, Fatih Mehmet Yazar, MD©

Research Paper

The Diagnostic Value of D-dimer, Procalcitonin and
CRP in Acute Appendicitis

Bulent Kaya', Baris Sana?, Cengiz Eris®, Koray Karabulut!, Orhan Bat®, Riza Kutanis®
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PCT in intraabdominal infections: diagnosis

Complicated+++

European Journal of Trauma and Emergency Surgery
https://dei.org/10.1007/500068-019-01116-2

ORIGINAL ARTICLE m

Chack for
updates.

Procalcitonin as an excellent differential marker
between uncomplicated and complicated acute appendicitis in adult
patients

Yanxiu Li'2 - Zhongwen Zhang® - lokfai Cheang' - Xinli Li’

Received: 10 January 2019 / Accepted: 26 March 2019
© Springer-Verlag GmbH Germany, part of Springer Nature 2019

Abstract

Purpose The aim of this study was to assay the variation of procalcitonin (PCT) in adult patients with uncomplicated and
complicated acute appendicitis.

Methods In total, 336 patients who underwent appendectomy from January 2016 to December 2017 were enrolled. Levels of
inflammatory markers, the highest body temperature within the first 24 h of admission (BT™) and the duration of operation
were recorded. All appendectomy specimens were sent for histopathological examination. According to the histopathological
results, 336 patients who underwent appendectomy were divided into uncomplicated acute appendicitis (UAA) group (246
cases) and complicated acute appendicitis (CAA) group (90 cases) for further analysis. The relationships of procalcitonin
(PCT) and related indicators with UAA and CAA were evaluated by receiver operating characteristic (ROC) and binary
logistic regression analysis.

Results Age, the levels of PCT, and CRP were significantly higher in CAA group (P <0.05). Spearman correlation analysis
showed that PCT was positively correlated with age (r=0.452. P <0.01) and CRP (r=0.715. P <0.01). The area under the
curve (AUC) of PCT, CRP and age were (.987, 0.902, and 0.748, respectively. ROC analysis showed when PCT > 0.42 ng/
ml, it maximized the sensitivity and specificity. Logistic regression analysis indicated that PCT remained an independent
risk factor for diagnosing CAA after adjusting with age and CRP (P <0.05).

Conclusions Serum PCT levels increased significantly in patients with CAA. PCT could provide convenient evaluation
method for the optimal treatment of acute appendicitis.

Keywords Procalcitonin (PCT) - Complicated acute appendicitis (CAA) - Treatment - Appendectomy - ROC curve
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PCT dosing can guide the clinician in the diagnosis of intra-abdominal infections.

CIRUGIA Y CIRUJANOS M) Check for updates

ORIGINAL ARTICLE

Predictive biomarkers for complicated acute appendicitis:
A prospective Ecuadorian study
Biomarcadores predictores de apendicitis aguda complicada: estudio prospectivo en Ecuador

Juan Orellana-Henriquez', Ivan Robalino-Rodriguez?, Hugo Sanchez-Albar?, John Franco-Orellana’®,
Roberto Oleas*, Jorge Baquerizo-Burgos®, Mario Patifio-Aquin®, Carlos Torres-Herrera®, and

Miguel Puga-Tejada**

"Faculty of Medical Sciences “Enrique Ortega Moreira®, Universidad de Especialidades Espiritu Santo (UEES), Samborondén; *Faculty of Medical
Sciences, Universidad Catdlica de Santiago de il (UCSG), il; *Teaching Dep , Hospital Teodoro Maldonado Carbo (HTMC),
Guayaquil, Ecuador; *Clinical , Instituto E iano de Digestivas (IECED), Guayaquil, Ecuador; *Faculty of Social
Sciences, Universidad de Palermo (UP), Buenos Aires, Argentina

Abstract

Aim: The aim of the study was to ine the of known bit as pre-op predi of

acute appendicitis (CAA) and perforated appendicitis (PA). Materials and methods: This was an observational, analytic,
cross-sectional, and prospective study at Hospital Teodoro Maldonado Carbo (August 2016-December 2017). Evaluated bio-
markers: white blood cells count, phil p (N%), phil-t ratio, glucose, total bilirubin, C-reactive
protein, and p in (PCT). The analysis was perfq d by means of the area under the receiver operating
characteristics (AUROC) curve estimation. Biomarkers' cutoff point was identified using Youden'’s index. Sensitivity, specificity,
positive, and negative predictive value (NPV) (positive predictive value [PPV] and NPV) were estimated. Results: One hundred
and twenty-eight cases were included (median age 30 years, 44% female), 70 cases (54%) corresponded to CAA (PA 38/70).
N% and PCT obtained an AUROC of 78% and 80% for CAA (PA 76% and 81%), respectively. A N% > 78.1% predicted CAA
with a sensitivity, specificity, PPV, and NPV of 82%, 62%, 72%, and 72% (> 74.9%, PA: 94%, 53%, 46%, and 96%), respec-
tively. PCT > 0.14 ng/dL p CAA with itivity, specificity, PPV, and NPV of 69%, 79%, 80%, and 68% (PA: 84%,
69%, 53%, and 91%). Conclusion: The N% and PCT useful pre-operative bi for di PA when an
acute appendicitis is suspected.

Acute appendicitis
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PCT in intraabdominal infections: diagnosis

PCT dosing can guide the clinician in the diagnosis of intra-abdominal infections.

Cui et al. ltalian Journal of Pediatrics (2019) 4578

T https//doi.org/10.1186/513052-019-0673-3 |ta|ianjourna| Of Pediatrics
REVIEW Open Access

Gppend ICITIS IN Diagnostic accuracy of procalcitonin for ®

overall and complicated acute appendicitis

C h | I d ren in children: a meta-analysis

Wei Cui'?, Haipeng Liu'*'®, Hong Ni'?, Xianhui Qin® and Liran Zhu'?

Abstract

Background: Diagnostic value of procalcitonin (PCT) for acute appendicitis (AA) has been evaluated in adult
patients, but the application in children remains controversial. The aim of this study was to evaluate the diagnostic
value of PCT for overall and complicated AA in children.

Methods: The PubMed, EMBASE, Web of Science, Cochrane Database of Systematic Reviews, Chinese National
Knowledge Infrastructure, and Wanfang were searched along with reference lists of relevant articles up to January
2018 without language restrictions. Original articles that reported the performance of PCT in the diagnosis of
pediatric AA and associated complications were selected. To assess the diagnostic value of PCT, sensitivity,
specificity, diagnostic odds ratios (DORs), summary receiver operating characteristic (ROC) curves, area under the
curve (AUC), and 95% confidence intervals (95% Cls) were estimated.

: : l Results: Seven qualifying studies (504 confirmed AA and 368 controls) from 6 countries for overall AA and 4 studies
I a n O s I S (187 complicated AA and 185 uncomplicated AA) for complicated AA from 3 countries were identified. The pooled
sensitivity and specificity of PCT for the diagnosis of pediatric AA were 0,62 (95% Cl: 0.57-0.66) and 0.86 (95% Cl:
0.82-0.89), respectively. The DOR was 21.4 (95% Cl: 3.64-126.1) and the AUC was 0.955. PCT was more accurate in

diagnosing complicated appendicitis, with a pooled sensitivity of 0.89 (95% CI: 0.84-0.93), specificity of 0.90

[ ]
C O m I | C 01' e d + + + (95% Cl: 0.86-0.94), and DOR of 76.73 (95% Cl: 21.6-272.9).
Conclusion: This meta-analysis showed that PCT may have potential value in diagnosing pediatric AA. Moreover,

PCT had greater diagnostic value in identifying pediatric complicated appendicitis.

Keywords: Acute appendicitis, Diagnosis, Meta-analysis, Pediatric, Procalcitonin
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PTC in cholecystitis: diagnosis of severity

PTC dosing can guide the clinician in the diagnosis of cholecystitis severity

UNIVERSITA DI PAVIA

Acute
cholecystitis
severity +++

ORIGINAL PAPERS

Can inflammatory biomarkers help in the diagnosis and prognosis
of gangrenous acute cholecystitis? A prospective study

Jose Angel Diez Ares', Rosario Martinez Garcia', Nuria Estellés Vidagany', Nuria Peris Tomas', Manuel Planells
Roig', Marta Valenzuela Gras' and Tomas Ripollés Gonzalez?

Departments of 'Surgery and *Radiology. Hospital Doctor Peset. Valencia, Spain

Received: 26/05/2020 - Accepted: 27/05/2020
Correspondence: Jose Angel Diez Ares. Department of Surgery. Hospital Doctor Peset. Av. Gaspar Aguilar, 90. 46017
Valencia, Spain. e-mail: jdiezares@gmail.com
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Eurasian | Med 2016; 48: 162-6 The Eurasian Journal of Medicine Original Article

Role of Procalcitonin in Evaluation of the Severity of Acute
Cholecystitis

Akut Kolesistitin Siddetini Belirlemede Prokalsitoninin Yeri

naz?, Ceren Sen Tanrikulu?®, Huseyin Cahit Halhalli*, Mi

Hindawi

Emergency Medicine International
Volume 2020, Article ID 8329310, 6 pages
https://doi.org/10.1155/2020/8329310

Research Article

Plasma Procalcitonin Is Useful for Predicting the Severity of
Acute Cholecystitis

Saben Sakalar,’ Engin Ozakin ®," Arif Alper Cevik ,? Nurdan Acar 9, Serkan Dogan o,
Filiz Baloglu Kaya,' and Taylan Kara'
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PTC in cholecystitis: diagnosis

of severity

PTC dosing can guide the clinician in the diagnosis of cholecystitis severity

OPEN

Received: 1 November 2018

Accepted: 17 July 2019

Published online: 29 July 2019

Acute cholecystitis
severity: difficult
laparoscopic
cholecystectomy an
major complications
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Role of procalcitonin as a
predictor in difficult laparoscopic
cholecystectomy for acute
cholecystitis case: A retrospective
study based on the TG18 criteria

Tianchong Wu?, Minjun Luo?, Yuehua Guo?, Jiangang Bi', Yusheng Guo' & Shiyun Bao®

Difficult laparoscopic cholecystectomy (DLC) is difficult to precisely predict before operation. This
abservational cohort study aimed to evaluate the predictive value of procalcitonin (PCT) for DLC in
patients with acute cholecystitis (AC). A total of 115 patients were included in the study from January
2017 to April 2018. Multiple logistic regression and receiver-operating characteristic (ROC) were
performed to evaluate the predictive value of PCT levels in DLC. Patients with DLC had significantly
higher Tokyo Guidelines 2018 (TG18) grade (P =0.002) and levels of C-reactive protein (CRP) (P =0.007)
and PCT (P < 0.001). The cut-off value of PCT for predicting DLC was 1.50ng/ml. The sensitivity and
specificity were 91.3% (959% Cl 78.3-97.1) and 76.8% (95% C| 64.8-85.8), respectively. The area under
ROC curve was 92.7% (95% C1 88.2-97.3, P < 0.001). Our results suggested that PCT was a good
predictor for DLCin the AC patients, but further research is necessary. Monitoring of PCT trends in AC
patients may be useful for preoperative risk assessment.

Luca Ansaloni
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Role of serum procalcitonin in predicting the surgical outcomes
of acute calculous cholecystitis

Pietro Fransvea'® . Marcello Covino®? - Fausto Rosa™* . Caterina Puccioni' - Giuseppe Quero® - Valerio Cozza' -
Antonio La Greca'? - Francesco Franceschi®® - Sergio Alfieri** - Gabriele Sganga'>

Received: 12 April 2021 / Accepted: 16 June 2021
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2021

Abstract

Background Acute calculous cholecystitis (AC) is a syndrome of right upper quadrant pain, fever. and leukocytosis associ-
ated with gallbladder inflammation. In the preoperative planning, the severity of AC should be considered as well as time
of onset of symptoms and patient comorbidities. The aim of the present study was to investigate the role of an early PCT
assessment in the emergency department in predicting the outcomes of laparoscopic surgery for AC.

Study design Retrospective, mono-centric study conducted in a teaching urban hospital. We evaluated all patients admit-
ted to our ED from January 1st, 2015, to December 31st, 2019, underwent laparoscopic cholecystectomy for AC having a
preoperative PCT determination in ED.

Results A total of 2285 patients in our ED were admitted for AC. Among them 822 patients were treated surgically, 174 had
a PCT determination in ED. Median age was 63 [50~74]. Overall, 33 patients (19.0%) had major complications (MC): 32
needed an open surgery conversion, and 3 among them deceased. Multivariate analysis demonstrated that PCT, WBC, BUN,
and CCI were significantly associated to MC in our cohort. When we calculated the area under the ROC curve with regard
to MC, a procalcitonin value > 0.09 at admission had sensitivity = 84.8% [68.1-94.9] and specificity=51.8% [43.2-60.3]
for the occurrence of MC.

Conclusion Our results, suggest that a PCT > 0.09 ng/mL at ED admission, could be associated to a poor surgical outcome
in patients treated by laparoscopic surgery for AC.
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SPRIMACC-P(lus): role of Procalcitonin (PCT)
as a prognostic factor in Acute Calculus
Cholecistitis (ACC)

Frassini S."2, Fugazzola P.2, Stabile A.".2, Granieri S. 4, Tomasoni M.2, Calabretto F.

1.2, Cobianchi L."-23, Ansaloni L. .23

"Universita degli Studi di Pavia. Pavia, Italy.
2JRCCS Policlinico San Matteo Foundation, General Surgery. Pavia, Italy.
3Department of Clinical, Diagnostic and Pediatric Sciences. University of Pavia, Italy.

4Vimercate Hospital, General Surgery Unit. Vimercate, ltaly

* Purposel/introduction:
Acute Calculus Cholecystitis (ACC) is one of the most common biliary
emergencies, and the clinicians need prompt tools to stratify and properly
identify effective management and therapy for high-risk patients. Tokyo
guidelines 2018 (TG18) recommended the use of severity grading of ACC
for predicting prognosis for these patients. SPRIMACC study —a
prospective multicenter observational study by WSES - was conducted to
validate a prediction model for post-operative morbidity and mortality after
cholecystectomy for ACC. Present study, derived from data from
SPRIMACC, aims at evaluating predictive role of procalcitonin (PCT) for
peri-/post-operative morbidity.

« Methodology:
Patients included in the SPRIMACC study were evaluated from September
2021 to September 2022 in a retrospective observational study. ROC
Curve analysis and multivariate model analysis were performed to identify
the role of PCT and other flogistic parameters as predictive factors.

e Results:
124 centres from all over the world participated in the clinical trial and 759
patients have been enrolled; a 30-days follow-up time was reached in 727
patients. PCT value was reported for 376 of them. PCT role as a predictive
factor in mortality at 30-days was evidenced by an Area Under the Curve

Sondrio, 15.11.2023

JH%) UNIVERSITA DI PAVIA

PTC in cholecystitis: diagnosis of severity

SPRIMACC-P(lus) - CholepossumPro: PTC
integrated in a score to predict mortality after
LPC in pts with ACC (high risk patients to avoid

LPC?)

(AUC) of 0.915. The AUC of TG18 ACC grade was 0.660. 30-days major
complications, in-hospital major complications and overall mortality were
the other outcomes evaluated. A multivariate model was conducted for the
other flogistic parameters. Multivariate analysis including PCT value and
TG18 ACC severity grade, showed that only PCT was a significant risk
factor for 30-days mortality.

Conclusion/s:

The application of procalcitonin as predictive factor for mortality post-
cholecystectomy complications seems to be confirmed by data from our
study and it is a reliable tool to identify high risk patients. Results from
multivariate analysis suggest that PCT is more reliable than ACC grade to
predict mortality. Additional studies are necessary to identify a complete
pattern of flogistic parameters and to definitively stratify acute calculus
cholecystitis patients.

* tables, figures and/or images are acceptable
“*Do not include references,

Luca Ansaloni
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How can we select high-risk
patients?
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Puri clinico 5an Matteo
Validation and comparison of Scores for
Prediction of RIsk for post-operative major

Morbidity after cholecystectomy in Acute
Calculous Cholecystitis

SPRIMACC is a prospective multicenter observational
study on patients with ACC candidate to EC. The
rationale of the study is to validate and compare existing
risk prediction models for complicated port-operative
course in this population. The calculated sample size is
663 patients.
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Source of the
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Diagonal segments are produced by ties.

TEST N

ASA 0,946 <0,001
POSSUM PHYSIO 0,944 <0,001
APACHE Il 0,942 0,023
CHARLSON C.I. 0,940 0,027
M-FRAILTY 0,870 <0,001
CHOLE-RISK 0,815 0,001
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ROC Curve

Source of the
Curve

—— POSSUMphysio

—— ACCgrade

~— CHARLSON

— ASA
CHOLERISK
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APACHEI

— Reference Line

Sensitivity

0,2

0,0
0,0 0,2 0,4 0,6 0,8 1,0

1 - Specificity

Diagonal segments are produced by ties.

TEST AUC P

POSSUM PHYSIO 0,941 <0,001
ASA 0,934 <0,001
CHARLSON C.I. 0,922 <0,001
APACHE II 0,900 <0,001
CHOLE-RISK 0,811 0,001
M-FRAILTY 0,808 0,001
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MULTIVARIATE REGRESSION MODEL

Variable Score

a) POSSUM-PS > 25 2
b) PCT > 4ng/mL 1
a+ b =CHOLE-POSSUM PRO
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CHOLE-POSSUM PRO

Fondazione IRCCS W
Policlinico San Matteo

CHOLE-POSSUM PRO validation for
prediction of mortality after
cholecystectomy for acute calculous
cholecystitis: protocol for a
prospective multicenter observational
study
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Objective

» The primary objective of the study is to prospectively
validate the CHOLE-POSSUM PRO score for 30-day
mortality after EC in patients with ACC.

» The secondary endpoint is to validate the CHOLE-
POSSUM PRO score for 30-days major
complications (Clavien-Dindo >=3).

» The tertiary endpoint is to evaluate the correlation of
PCT and CHOLE-POSSUM PRO with intraoperative
complications, duration of surgery, conversion rate,
length of stay (LOS), 30-day readmission.

Objective

Primary end-point measure

The primary endpoint is the AUC-ROC for 30-
days mortality computed in the validating cohort.

The secondary end points is the AUC-ROC for
30-days major complications (Clavien-Dindo [J3)
rate computed in the validating cohort..

The tertiary endpoints are intraoperative
complication rate, conversion rate, duration of
surgery (minutes), LOS (days), 30-days
readmission rate.

SAMPLE SIZE: 2000-2500 pts



Inclusion criteria

Ol Have a diagnosis of Acute Calculous Cholecystitis

As defined by Tokyo Guidelines 2018 criteria

02 Be candidate to Early Cholecystectomy
during the index admission

03 Be = 18 years old

()4 Be stratified for the risk of CBDS

according to the Israeli Score (30), and, in case of
confirmation of CBDS receive pre-operative ERCP.




Exclusion criteria

01 Pregnancy or lactation

02 Acute cholecystitis not related to a
gallstone etiology

03 Onset of symptoms >10 days before

cholecystectomy

Patients with ACC associated with common bile duct stones who underwent
pre-operative ERCP could be included if they receive EC within 10 days
from onset of symptoms.

04 Concomitant cholangitis or pancreatitis

05 Intraoperative treatment of common bile duct
stones
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iculitis: diagnosis of complicated diverticulitis

PTC dosing can guide the clinician in the diagnosis of complicated diverticulitis (and
guiding antibiotic treatment)

Procalcitonin  was able to
differentiate with a high
sensitivity and  specificity
between  complicated  and
uncomplicated cases of
diverticulitis when combined
with abdominal CT scans. As

Swiss Medical Weekly

An open access, online journal * www.smw.ch

Original article | Published 23 November 2017 | doi:10.4414/smw.2017.14555
Cite this as: Swiss Med Wkly. 2017:147:w14555

Is there a role for procalcitonin in differentiating
uncomplicated and complicated diverticulitis in

order to reduce antibiotic therapy? A prospective most clinicians still treat
diagnostic cohort study uncomplicated diverticulitis
Jeger Victor®®, Pop Roxana®, Forudastan Farschad®, Barras Jean Pierre®, Zuber Markus®, Piso Rein Jan® wi-‘-h an-‘-ibl o.‘.i CS, pr,o C G|C|1.o nln

could be an intferesting
parameter for guiding therapy

ACUTe d iverTiCUI |T|S and decreasing antibiotic usage.
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antibiotic therapy in critically «surgical» pts

PTC has a role in guiding antibiotic therapy in critically «surgical» patients

SURGICAL INFECTIONS
Volume XX, Number X, 2015
@ Mary Ann Liebert, Inc.
DOl: 10.1089/s5ur.2015.130

Duration of Antimicrobial Therapy in Treating
Complicated Intra-Abdominal Infections:
A Comprehensive Review

Massimo Sartelli! Fausto Catena® Luca Ansaloni ® Federico Coccolini®
Salomone Di Saverio! and Ewen A. Griffiths®

Abstract

Background: Surgeons managing intra-abdominal infections should always respect the basic principles of
antibiotic treatment. An adequate duration of antimicrobial therapy 1s important to optimize empiric therapy and
minimize selective pressures favoring antimicrobial resistance.

Methods: The optimal duration of antibiotic therapy for intra-abdominal infections (IAls) has been debated in
the last years. A literature research, based on PubMed database and limited to English language publications,
was performed without restriction of time or type of manuscript.

Results: In stable patients a short course of antimicrobial therapy (3-5 d) after adequate source control,
depending on fever and leukocytosis, may be a reasonable option. In critically ill patients with severe sepsis and
septic shock, an individualized approach 1s always mandatory and patient’s inflammatory response should be
monitored regularly. Procalcitonin may be helpful for guiding antibiotic treatment in critically ill surgical
patients and in predicting treatment response.

Conclusions: General surgeons managing intra-abdominal infections should always respect the basic principles
of antibiotic treatment. Duration of antimicrobial treatment is an important variable to evaluate in treating
complicated intra-abdominal infections.

Sistema Socio Sonitario
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PTC has a role in guiding antibiotic therapy in critically «surgical» patients
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PTC has a role in guiding antibiotic therapy in critically «surgical» patients

Principles of Appropriate Antibiotic Therapy
in Surgical Procedures

1

5]

w

s

=

. The source of infection should always be identified
and controlle S00N as pos le.

. Antibiotic empiric therapy should be initiated after a
treatable surgical infection has been recognized, be-
cause microbiologic data (culture and susceptibility
results) may not be available for up to 48=72 hours to
guide targeted therapy.

. In critically ill patients, empiric broad-spectrum therapy
to cover the most likely pathogens should be initiated as
soon as possible after a surgi infection has been r
ognized. Empiric antimicrobial therapy should be
rowed once culture and susceptibility results are available
and adequate clinical improvement is noted.

. Empiric therapy should be chosen on the basis of local
epidemiology. individual patient risk factors for MDR
bacteria and Candida spp.. clinical severity, and in-
fection source.

ens for microbiologic evaluation from the site

il-acquired or with community-acqu fec-

at risk for resistant pathogens (e previous
antimicrobial therapy. previous infection or coloniza-
tion with a MDR, XDR. and PDR pathogen) and in
critically ill patients. Blood cultures should be per-
formed before the administration of antibiotic agents
in critically ill patients.

. The antibiotic dose should be optimized to ensure that
PK-PD targets are achieved. This involves prescribing
an adequate dose, according to the most appropriate
and i method and schedule to maximize the
probability of target attainment.

. The appropriateness and need for a
ment should be re-assessed daily.

. Once source control is established. short courses of
antibiotic therapy are as effective as longer courses

dless of signs of inflammation.

imicrobial treat-

* Intra-abdominal infection—four days are as effec-
tive as eight days in moderately ill patients [14]
Blood stream infection—ifive to seven days are as
effective as seven to 21 days for most patients [15]
Vent or associated pneumonia—eight days are as
effective as 15 days [16.17].

. Failure of antibiotic therapy in patients having con-

tinued evidence of active infection may require a re-
on for a second source control intervention.
kers such as procalcitonin may be useful to
guide duration and cessation of antibiotic therapy in
ally il patients.

ans with advanced training and clinical expe-
rience in surgical infections should be included in the
care of patients with severe infections.

2. The IPC measures combined with ASPs should be
implemented in surgical departments. These inter-
ventions and programs require regular, systematic
monitoring to assess compliance and efficacy.

Sondrio, 15.11.2023

Vonme 15, Naumbr 6, 2017 Global Alliance Position Article

© Mary Ann Liebert, Inc.
DOI: 10.1089/sur.2017.219

A Global Declaration on Appropriate Use
of Antimicrobial Agents across the Surgical Pathway

Global Alliance for Infections in Surgery Working Group

Abstract

This declaration, signed by an interdisciplinary task force of 234 experts from 83 different countries with
different backgrounds, highlights the threat posed by antimicrobial resistance and the need for appropriate use
of antibiotic agents and antifungal agents in hospitals worldwide especially focusing on surgical infections. As
such, it is our intent to raise awareness among healthcare workers and improve antimicrobial prescribing. To
facilitate its dissemination, the declaration was translated in different languages.

10. Biomarkers such as procalcitonin may be useful to
guide duration and cessation of antibiotic therapy in

critically 1ll patient:

Sistema Socio Sonitario

w Fondazione IRCCS $ Regione
L’ Policlinico San Matteo Lombardia

Luca Ansaloni .



antibiotic therapy in critically «surgical» pts

PTC has a role in guiding antibiotic therapy in critically «surgical» patients

Prkno et al. Critical Care 2013, 17:R291

Anna Prkno'?, Christina Wacker'?, Frank M Brunkhorst™' and Peter Schlattmann ™' PCT group/control group 31/30 138/129 (septic shock) 57/53 247/12 39/40 14/13 38/34

55/53 (positive blood culture)

hetpy//cclorum.comvcontent/17/6/R291 c CRITICAL CARE Table 1 Characteristics of included studies é- %
Study Annane et al. Bouadma et al. Hochreiter et al. Jensen et al. Nobre et al. Schroeder et al. Svoboda et al. E‘t o

2013 [26] 2010 [27] 2009 [28] 2011 [29] 2008 [30] 2009 [31] 2007 [32] a a

RESEA 0pen Access Design RCT RCT RCT RCT RCT RCT RCT § Q
Setting Surgical and medical ICU  Surgical and medical ICU Surgical ICU Surgical and medical ICU  Surgical and medical ICU Surgical ICU Surgical ICU g E

Procalcitonin—g uided thera py in intensive care un it Condition Severe sepsis and septic Septic shock Severe sepsis Severe sepsis and septic  Severe sepsis and septic Severe sepsis Severe sepsis § §
shock shock shock Y

. . . . gy
patlents with severe sepsis and Septlc shock — a Total number of induded 61 267 10 459 78 7 7 £
. . . patients 3z
systematic review and meta-analysis 2 O Number of patients F

Table 2 PCT assays and algorithms used for procalditonin (PCT)-guided treatment in the included studies

Study PCT test Regimen in the PCT group. Regimen in the control grovp Hospital mortality
Pyt~ il dl Relative risk (95% CI) 068 (030; 155) NA 100 (053 1.86) NA 103 (046; 2.31) 0.93 (023 381) NA
Events PCT group/events control 710 15/14 S/9 33
1 <5 gl anics group
Surgical patients: 28-day mortality
A Relative risk (95% CI) NA 115 (0.81; 163) NA 102 (080; 1.30) 103 (043; 2.46) NA 069 (0.35; 136)

PCT 29 ng/mL: antiblotics strongly recommended Events PCT group/events control 48/39 (septic shock) 90/76 88 1013
Bowadmaetal  Beahms PCT Guidelines for starting of antibiotics: Treatment according to interrational and aroup
2010(27) Keyptoe local guidelnes

P

Duration of antibiotic
treatment, days

P

Guldelines for “,,.“,.,,,,,,,W,,;;,,,m,m PCT group/control group 5/5 (median) 9.8/128 (mean) (only positive 59/7.9 (mean) NA 6.0/95 (median) 6.6/83 (mean) NA
PCT <025 ng/m: stopping of antl gy encouraged blood culture)
ot

crease by 260% from peak
025 and <05 ng/ml: stoppi

Length of ICU stay, days

PCT group/contrel group 22/23 (median) NA 15.5/17 7 (mean) 6.0/50 (median) 40/70 (median) 164/16.7 (mean)  16.1/194 (mean)

Length of hospital stay, days

Hodwaheretal Buabens pCT standard PCT group/control group 27/33 (median) NA NA 23.0/220 (median) 17.0/235 (median) NA NA
= ‘ o ekt SOFA score
oo Single baselne m M:;i:ﬁu S & coin PCT group/contral group 95/10 (median) NA 67/7.0 (mean) NA 64/6.6 (mean) 7.3/83 (mean) 7.9/93 (mean)
o A 8510 11/810 11 (QR) 368/362 (SD) 33/30 (SD) 35/42 (SD) 28/33 (5D)
AT ST Medical patients, %* 97% 89% 0% 59% NA 0% 0%

Subgroup of study No Yes No Yes No No No
it = ot Duratien of study, months k'3 12 15 b 15 7 %

Study protocol available Yes Yes Yes Yes Yes No No .§
Schroeder etal  Beahims PCT o dlinical Country France France Germany Denmark Switzerland Germany Czech Republic :
e v L.,mr,‘ PCT, procalcitonin; RCT, randomized controlled clinical trial; SOFA, sequential organ failure assessment; NA, data were not available; *data were stated in study or calculated from information given in study. i

improved; ant

m:;lﬂ al. Beahmrs PCTQ
PCT, procsicitonin,
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PCT and duration of antimicrobial therapy

Study HR SE E 95%-Cl W(fixed) W(random)
I
Annane 1.00 0.2628 ) : 1.00 [048;1.52] 25.1% 251%
Bouadma 1.31 0.2514 — 1.31 [0.81;1.80] 27.4% 27 4%
Hochreiter 1.34 0.2555 — 1.34 [0.84;1.84] 26.5% 26.5%
Jensen i 0.0% 0.0%
Nobre 1.58 0.3563 E 1.58 [0.88;228] 13.6% 13.6%
Schroeder 1.26 0.4844 i 1.26 [0.31;2.21] 7.4% 7.4%
Svoboda i 0.0% 0.0%
I
Fixed effect model —_— 127 [1.01;153] 100% g
Random effects model "{li} 1.27 [1.01; 1.53] - 100%
Heterogeneity: Fsquared=0%, tau-squared=0, p=0.7499 H
[ I I |
0.5 1 1.5 2
1 Expenmental Control )
Study Events Total Events Total RR  96%.Cl Wiftxed) Wirandom)
Bouadma 448 13 » e 115 818y 280% 20%
Jersen %0 27 78 212 RS 102 (080,130 569% 589%
Nobre 8 % 8 40 - ~10) (043248 5% 0%
Svoboda 0 ¥ 13 N S 009 035130 95% 75%
Fixed effect model a2 a8 -~ 102 [085; 123 100% -
Random effects model - 102 [095. 1.23) - 100%
Peterogereity Legquared=-0% 3o eqared -8 po 828) ——
075 1 15
Reatve Risx
ngndfaﬁt pb( 28 day mo'ulﬂy‘ The forest plot represents the relative risk (RR wther the & ¥ (4% st o
the procalcitonin (PCT) and the control groups otrol). Ever r bey Secexsed ¢ r Expenir ol § n tal r -
f Al patients in group:; W, weight of individual studies (in feeed- and random-effects mox

Conclusion

An approach along a biomarker-guided treatment algo-
rithm using procalcitonin levels may be helpful to guide
antimicrobial treatment in severe sepsis patients, treated
in ICUs and reduces the duration of antimicrobial therapy
without an obvious increase in mortality. However, more
research is urgently needed to investigate the safety and ef-
fectiveness in subgroups of surgical and medical severe
sepsis patients, treated in ICUs. Most importantly, treat-
ment algorithms differ substantially and have to be clarified
in future studies.
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Carr Journal of Intensive Care -

DOI 10.1186/540560-015-0100-9 JOURNAL OF

2 O 1 5 INTENSIVE CARE
REVIEW Open Access

Procalcitonin-guided antibiotic therapy for @
septic patients in the surgical intensive care
unit

John Alfred Carr

Table 1 Results of prospective randomized trials

Country Author Ref Trial name  Year Number  Population PCTE PCTC  Number of fewer days of antibiotic use

Use in respiratory infections

Switzerland Christ-Crain ~ [20]  None 2006 302 CAP 057 044 Yes, 7 days
Switzerland Briel [23]  None 2008 458 resp infect 08 08 Yes, 1 day Abstract
Swiss/USA Stolz [25]  None 2009 101 VAP 06 0.7 Yes, 5 days
Swicasilind  Sihust 261 ProHosp 2009 1359 respinfct 024 024 Yes 3days In critically ill patients, elucidating those patients with the systemic inflammatory response syndrome (SIRS) from an infectious
Uit source (sepsis), versus those who have SIRS without infection, can be challenging since the clinical features are the same.
Somiand.  Nelixe 21 None 2008 79 Sepsis 84 59 Yes, 35 days Even with strict monitoring and testing, 39-98 % of patients with SIRS will never have bacteriological confirmation of
Germany  Schroeder  [22]  None 2008 27 Severesepsis 70 60  Yes 17days an infection, and 6-17 % of patients with a documented infection will not show signs of SIRS. Due to this overlap, an
Sepsis in'the ICU setting extensive amount of research has been performed to investigate ways of determining and separating SIRS from
Germany Hochreiter ~ [241  None 2009 110 SIcU 45 48 Ves, 2:diys infection, compared to SIRS due to trauma, surgical stress, or other non-infectious causes. This review article will discuss
M Bouadma  [27] PRORATA 2010 621 U 120 120 Yes 3days thg recomm‘er?de‘d ‘a@‘d peer—approveq use of procal‘otomr‘w in septic patients in thg intensive care umt and its use as a
Netherlands D Jong D8 SAPS . U - ~ Results pending guide to antibiotic initiation and termination. The‘amcle WI‘|| focus on the prospective randommed‘tnals (Level 1‘ evidence)
— it BO  PEGEd 20 400 . <5 . - that have been conducted, ang lesser levels of gwdence vw!l bg referencgd as needed tp substantiate a gonc\usworj. ‘
Ref reference number, n number of patients enrolled in the study, CAP community-acquired pneumonia, resp infect respiratory infection, SICU surgical intensive The literature documents mu‘tlple benefits of usi ng procalatom nasa guwde Lo cost savings and appropriate termination
care unit, VAP ventilator-associated pneumonia, ICU intensive care unit, ACT E initial procalcitonin level in the experimental group (ng/mL), PCT C initial procalcitonin level of antibiotics by its use as a new objective marker of bacteremia that was previously not available. This article will show
in the control group (ng/mL) I, . . .

that antibiotics should be terminated when the procalcitonin level falls below 0.5 ng/mL.
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'Wirz er al. Crirkan] Cave [2018) 22:191
httpe/doinng/10.11 85/51 3054-018-2125-7

Critical Care

2018

Table 1 Characteristics of induded trials

Farst Countsy Seming Patents Folowup Chinacal diaqnodgis Tyee of paocalcionn Complance
Suthod type of bl e iher P AConn ity e
lyea) T ol uaed :,J:i.’.]‘ ACT
e e
Annang Frande il &2 Hospatal 1y Sovera sopd without owen rtiabon and dustion; R G
R EVI Ew OPEI'I nccess (23117 TS il soarce of mlection and negative aganst AR <05 (<025; A e e
b culluse for AB: =05 (>50)
Crossidark
Eﬁect Of rocalcitonin_ uided antibiotic @ = Bl Gasriany iU, 1033 3 menths Tngird SEI OF Dl Ahadk Dsaonbnuaton a1 days 4,7,  29.0%
p g (200E) [8] muliCe e s and doquimented nfection and 10 R aganst AB: < 1.0 [t
. . . . . + clteds for sovem epeE feepic o > SO0k drop over penious
treatment on clinical outcomes in intensive a e
. . . . . . Bouadma  Frang il a21 2 menths Citicaly il patients with ritizbon and dustion; A%
care unit patients with infection and sepsis 1013 sumspoeniecsd  dowa B <OSKOTLE  Mlemmce
fechon for A8 =05 (>10)
patients: a patient-level meta-analysis of oo e P P T CuckSpmwmuk  Dewnmigmasnos o
. (2NE)[10] MNethedand  mulicens armed mladion F 7 B0 gy Ower ek [t
d . d . | e
ra n OI I I Ize trl a S Defiberao B U, sngle 81 U disdharge or  Sepsl patients with Dwraton; A ageansl AR <05 &.0%
231011 Cenler 14 das ricbaciogeally confsmed o o 0% oy Ol ek achemnce
¥annick Wiz'", Marc A Meier", Lils Bousdma®, Charles E Luyt®, Michel Walff’, lean Chastre®, Florence Tubach®, Poctrandierimtion  Bocterial inkecti e
Stefan Schroeder®, Vandack Nobre’, Djillali Annane® Konrad Reinhart®, Piere Damas', Maarten Nijsten', "U"-'"]E IE] Gesrany SJJEif-d 110 Hospital auay 5:'-7*-‘- 5]45 and doaumented j”é;: A ageins! J‘;i <1 na
L . . . . - . {2009) [14] O, sangge nlecBon o > G5 drap over 3 dag e
Arezoo Shajisi’, Dylan W, delange™, Rodrigo O. Deliberato™, Carolina F. Oliveira’®, Yahya Shahabi ™™, ey “ B o
17 i b e 18 - 19 : 19 12
Jos A H van Oers ,&Jbﬁ&s Beishuizen'®, Armand R L Girbes™, Bvelien de Jong'~, Beat Mueller Layios Bedgium U dnge 373 1 manth Citicaly 1l patients with itiston:  agins AR <05 467%
and Philipp Schustz~ @ (2123118 e assurmed infleaion 1< 0L25); A loe AR > 05 = 100 adhesnce
Hiodtre Switzedand WU, singe 79 1 mcnih Severe sepdn O sepiic shock Duration; A ageinst AR <015 81%
(20081 [17] (=i b 025) o B0W o o Ache e
peal walue: B foe A =05
=10
Dl Bams iU, a4 28 dans o Tegiara G OF Sl dhack Cmnnuaon hitial < 10:  87.8%
(23] 18] muliCe e mospital dischange  (S0OFA oo > 10 andior H aganst AR 0. a1 day 4; [t
e TR owtial > 1.0 B agaanct > S00
oo over peak vale
Schmeder  Gasnany Surges 7 Hospatal Sty Sovero sopdi folivwing Duraton; R agendt AR < 1 fi
{2009 [13] L, sangie altdorranal suspeny | SIS and o > Q5% drop over 3 dags e ed
[l doourmanied nlectinn + crieria
B aeege e Serriry aenBe dhock)
Shehalh Austaia U, 334 3 manths Seper SFS and dooumented Duration; A againgt AR <025 7%
(241 01] S il il ecBon] b DL T) o o O iy s e R

s vaue

AB arabiots, MU imensive @m unit, ACT pmcaicionin, 8 mcommaendason, SES sysemic indammation mesporse sysem, S0FA Sequensal Organ
Failure Assecomant
* Cunfh are listed 2 mcommendation (stron g recommendason)
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PCT -qguided antibiotic
treatment in ICU pts with
infection results in improved
survival and shorter antibiotic
treatment duration.

Effects were similar in sepsis
pts and among subgroups based
on sepsis severity, sepsis
treatment modalities, and type
of infection.

Sondrio, 15.11.2023 Luca Ansaloni

Table 2 Bazline characteristics of induded patients

P e e Conrol qeoup PCT gedup
=50 =252

Do aphics

A ) 64714150 G354+ 152

Nhsle gerder 1281 157 5% 1273 (56.5%)
Fanary focus of mection

HespiaEt ooy 1107 (23.49%) 1102 (48 99)

L inaay 129 (580 118{52%)

Alsdodrina 217 {13.7%) 331017594

Skinsaf1 tissue 41{18% 214w

M5 I5(16% 38179

Onfragfun o 440 {19.79%) S19{5E004

Ganitaligpnacolinie 804 3 000%)

Cathote e iad 14106%) 16 {07%)

A kot saam 3I6(16% 25109

Upper mEprandgy 9 10.4%) ]
Vial Sgns

Tempeatuwe 10) 377412 Fax 1
SemE dawe

Meafng semE 3 definifion 1630 (73.19) 1605 [71.3%)

SOFA sooee (poants) 7A+40 73x4]
Adiioanal semn supdan

WOy e uss 1593 (Pa.3%) 1606 [76.7%:)

WanBlation Suppan 1454 (58.19) 1478 (59.49%)

Henal raplacaman TET [340%) TET (3560
Vaues e presented as man + sandard dedaton o 0 (%) 35 apnm pRate
CNSoentral neriou s sysiem, PCT praldonin, 80 sandard desdaton, SOFA

Sequental Organ Falure Assesoment
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[ Original Research Critical Care | 2 O 1 9 Z CHEST

Procalcitonin-Guided Antibiotic |® creckorpoes
Discontinuation and Mortality in
Critically Il Adults

. . . @
A Systematic Review and Meta-analysis PODCASTm

Dominique J. Pepper, MD; Junfeng Sun, PhD; Chanu Rhee, MD; Judith Welsh, MLS; John H. Powers III, MD;
Robert L. Danner, MD,; and Sameer S. Kadri, MD

findings of increased survival and
decreased antibiotic utilization
associated with PCT-quided
antibiotic discontinuation,
although with low-certainty
evidence and high risk of bias...

Procalcitonin Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Nobre 9 39 9 40 —-f— 1.03 (0.46-2.31) 1.7%
Hochreiter 15 57 14 53 1.00 (0.53-1.86) 2.9%
Schroeder 3 14 3 13 0.93 (0.23-3.81) 0.6%
Stolz 10 51 14 50 0.70 (0.34-1.43) 2.2%
Bouadma 65 307 64 314 —— 1.04 (0.76-1.41) 12.0%
Maravic 3 99 3 100 1.01 (0.21-4.88) 0.5%
Qu 7 35 8 36 0.90 (0.37-2.22) 1.4%
Annane 7 31 10 30 0.68 (0.30-1.55) 1.7%
Deliberato 2 42 4 39 0.46 (0.09-2.39) 0.4%
Liu 6 42 5 40 1.14 (0.38-3.45) 0.9%
Oliveira 21 49 21 45 —H— 0.92 (0.59-1.44) 5.8%
Shehabi 30 196 26 198 ﬂH— 1.17 (0.72-1.90) 4.8%
Bloos 140 547 149 529 L 0.91 (0.75-1.11) 29.0%
dedong 149 761 196 785 -1 0.78 (0.65-0.95) 31.9%
Xu 10 79 9 77 1.08 (0.47-2.52) 1.6%
Daubin 19 151 17 151 1.12 (0.60-2.07) 3.0%
Random effects model 2,500 2,500 0.89 (0.83-0.97) 100.0%
Heterogeneity: 2= 0%, ©°=0, P = .97 ! T T !
0.1 05 1 2 10 P =.007

Favors Favors
Procalcitonin  Control

ided

: 2 - Survival in 16 randomized clinical trials ing procal

inuation in critically ill adults. RR = risk ratio.
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. . A Procalcitonin-Based Algorithm to Guide Antibiotic
thera Py INn ptS UndergOmg surgery for Therapy in Secondary Peritonitis following Emergency

. . Surgery: A Prospective Study with Propensity Score
secondary peritonitis Matching Analysis ’ T

2 () 1 N ; Ting-Shuo Huang'?, Shie-Shian Huang’, Yu-Chiau Shyu®®, Chun-Hui Lee?, Shyh-Chuan Jwo?,

Pei-Jer Chen', Huang-Yang Chen®*

1 The Graduate institute of Cinical Medicine, National Taiwan University College of Medicine, Taiped, Taiwan, 2 Division of General Surgery, Department of Surgery, Chang
Gung Memorial Hospital, Keelung Branch, Keelung, Taiwan, 3 Division of Infectious Diseases, Department of Medicine, Chang Gung Memorial Hospital, Keehung Branch,
Keelung, Talwan, 4 imtitute of Slopharmaceutical Sciences, National Yang-Ming University, Taiped, Tawan, S Department of Education and Research, Taipei City Hospital,

Talped, Tawan

Abstract

Background: Procalcitonin (PCT)-based algorithms have been used to guide antibiotic therapy in several clinical settings.
However, evidence supporting PCT-based algorithms for secondary peritonitis after emergency surgery is scanty. In this
study, we aimed to investigate whether a PCT-based algorithm could safely reduce antibiotic exposure in this population

Methods/Principal Findings: From April 2012 to March 2013, patients that had secondary peritonitis diagnosed at the
emergency department and underwent emergency surgery were screened for eligibility. PCT levels were obtained pre-
operatively, on post-operative days 1, 3, 5, and 7, and on subsequent days if needed. Antibiotics were discontinued if PCT
was <1.0 ng/mL or decreased by 80% versus day 1, with resolution of clinical signs. Primary endpoints were time to
discontinuation of intravenous antibiotics for the first episode and adverse events. Historical controls were retrieved for
propensity score matching. After matching, 30 patients in the PCT group and 60 in the control were included for analysis.
The median duration of antibiotic exposure in PCT group was 3.4 days (interquartile range [IQR] 2.2 days), while 6.1 days
(IQR 3.2 days) in control (p < 0.001). The PCT algorithm significantly improves time to antibiotic discontinuation (p < 0.001,
log-rank test). The rates of adverse events were comparable between 2 groups. Multivariate-adjusted extended Cox model
demonstrated that the PCT-based algorithm was significantly associated with a 87% reduction in hazard of antibiotic
exposure within 7 days (hazard ratio [HR] 0.13, 95% C1 0.07-0.21, p < 0.001), and a 68% reduction in hazard after 7 days
(adjusted HR 0.32, 95% C10.11-099, p = 0.047), Advanced age, coexisting pulmonary diseases, and higher severity of illness
were significantly associated with longer durations of antibiotic use.

Conclusions/Significance: The PCT-based algorithm safely reduces antibiotic exposure in this study. Further randomized
trials are needed 1o confirm our findings and incorporate cost-effectiveness analysis.

Trial Registration: Australian New Zealand Clinical Trials Registry ACTRN12612000601831

Citation: Muang T-5, Huang 55, Shwu Y-C, Lee CH Jwo S, et al (2014) A Procaicitonin-8ased Algorithm to Guide Antibiotic Therapy In Secondary Peritonitis
following Emengency Surgery: A Prospective Study with Propensity Score Matching Analysis. PLOS ONE 9031 50539, dot 10.1371/journal pone 00505 39

Editor: Lyle L Mokdawer, University of Florida College of Medicine, United States of America
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j=2
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7, :
o
: s 8
d . o, o 51 o o
o
secondary peritonitis R
0 1 3 5
Day
Assessment of
eligibility Figure 2. Box plot of procalcitonin concentrations during pre-
(n=91) operative and post-operative periods. The majority of day 1
Acute appendicitis without peritonitis p_mcalfi—tgnin IevleIF dg(lined nearly to physiological levels within 3 to 5
(n=37)
Acute cholecystitis without peritonitis
In(e]]liiil‘;g;ly Multiple lrg:n_T:mll;zedpatiem 1.01 — Control
> Advanced liver cirthosis ' eee PCT
(n=1 '
Pre-existing infectious diseases under 0.8 1 '
antibiotic therapy 2 .
(n=1) = B
Adhesion ileus without peritonitis g e
(n=2) o 0.6 1 -
Y [
[«
Patients fulfilled —
inclusion/exclusion g 0_4 4
criteria E
(=139 5
w
Exclusion 0.21
(n=9) Inform consent forms not available
» (n=8)
= Colonic pseudo-obstruction
e 0.0 1
\4 01 2 3 45 6 7 8 9 10 12 14
N at risk Days
Procalcitoni Historical control
a0y (=152 Control 60 59 59 58 56 51 39 27 18 14 1210 9 9 8 8
PCT 3030 29 24 1811 6 4 3 3 3 3 2 1 1 1
i Figure 3. Kaplan-Meier survival curves. The results demonstrate
atching o ag 5. o > o A . e . .
that time to antibiotic discontinuation significantly improves in the
Procalcitonin group treatment group (p < 0.001, log-rank test). The majority of patients in
P the control group discontinued antibiotics between postoperative day
(n=60) 4 and day 8. PCT, procalcitonin.

doi:10.1371/journal.pone.0090539.g003

Figure 1. Flow diagram of the study.
doi:10.1371/journal.pone.0090539.g001
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PTC has a role in guiding antibiotic —
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therapy in pts undergoing surgery for £

secondary peritonitis

Procalcitonin-guided therapy may reduce length of antibiotic treatment @Cmm
in intensive care unit patients with secondary peritonitis: A multicenter
retrospective study

Emilio Maseda, MD “*, Alejandro Suarez-de-la-Rica, MD %, Victor Anillo, MD *, Eduardo Tamayo, MD °,
PURPOSE: Carlos A. Garcia-Bernedo, MD , Fernando Ramasco, MD ¢, Maria-Jose Villagran, MD *, Genaro Maggi, MD ?,

. Maria-Jose Gimenez, PhD ¢, Lorenzo Aguilar, MD *, Juan-José Granizo, MD ! Antonio Buiio, MD £ Fernando Gilsanz, MD *
Because procalcitonin (PCT) might be surrogate for antimicrobial discontinuation in general intensive care units (ICUs), this
16

study explored its use for secondary peritonitis in 4 surgical ICUs (SICUs).
METHODS: bl
A retrospective study including all consecutive patients with secondary peritonitis, controlled infection source, requiring 12l
surgery, and at least 48-hour SICU admission was performed (June 2012-June 2013). Patients were divided following E ol P<.001
notations in medical records into PCT-guided (notation of PCT-based antibiotic discontinuation) and non-PCT-guided (no g
notation) groups. g b
RESULTS: g of
A total of 121 patients (52 PCT-guided, 69 non-PCT-guided) were included. No differences in clinical scores, biomarkers, or =
septic shock (30 [57.7%] PCT-guided vs 40 [58.0%] non-PCT-guided) were found. Length of intra-SICU (median, 5.0 days; both
groups) or in-hospital (median, 20.0 vs 17.5 days) stay, and mortality intra-SICU (9.6% vs 13.0%), 28-day (15.4% vs 20.3%), or o
in-hospital (19.2% vs 29.0%) were not significantly different (PCT-guided vs non-PCT-guided). In septic shock patients, no ) ¢ —— ' —
mortality differences were found (PCT-guided vs non-PCT-guided): 16.7% vs 22.5% (intra-SICU), 26.7% vs 32.5% (28-day), and E
33.3% vs 42.5% (in-hospital). Treatment was shorter in the PCT-guided group (5.1 +2.1 vs 10.2 + 3.7 days, P < .001), without ‘F,isﬁlii;'gf‘ng;:&i;“ﬂ:‘fa’m““‘*’“" Length of antimicrobial treatment in PCT- guided
differences between patients with and without septic shock. . }\
CONCLUSION: E r\
Procalcitonin guidance produced 50% reduction in antibiotic duration (P < .001, log-rank test). 3 C
R
t‘b\’D
\DT
: v s s et

Fig. 2. Patients under antimicrobial treatment over time. Percentage of patients under antimicrobial treatment over time in PCT-guided (solid squares) and non-PCT-guided (open
squares) study groups.
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. . Hindawi
therapy in pts undergoing surgery for 017
secondary peritonitis Clinical Study

Procalcitonin-Guided Antibiotics after Surgery for Peritonitis: A
Randomized Controlled Study

Juliette C. Slieker,' Steve Aellen,” Philippe Eggimann,’ Valentine Guarnero,’
Markus Schiifer,’ and Nicolas Demartines’

| Assessed for eligibility (n=285) | — - - - —
Indication Duration First choice antibiotics

Excluded (n=123)

— ((iii)) n=y 'r';}umsgl“gfsgggzists‘on Perforated appendicitis with peritonitis 5 days

(iii) =51 inability to obtain

Amoxicillin/clavulanic acid
Allergy: ciprofloxacin + metronidazole

Amoxicillin/clavulanic acid. If severe infection:

| Randomized (n=162) | Peritonitis due to gastrointestinal perforation 10 days imipenem or piperacillin/tazobactam
l L Allergy: ciprofloxacin + metronidazole
[ Allocated o ntervention (71=79) Allocation Alocaed o control =83 | Peritonitis due to gastrointestinal perforation, 10 davs Imipenem or piperacillin/tazobactam
— — acquired in-hospital ays Allergy: ciprofloxacin + metronidazole
| Lost to foll (n=0) L,wﬁ Lost to foll (n=0) |
B e TaBLE 3: Primary outcome measure: duration of antibiotics (median with interquartile range, days).
Analysis : :
=7 — = . a Procalcitonin Control
| Analysed (n=79) Analysed (n=83) | Duration antibiotic treatment p value
(n=79) (n=83)
(i) All patients 8 (5-16) 10 (6-12) 0.714
| (ii) Subgroup 1: GI perforation 7 (5-12) 10 (8.5-12) 0.065 |
(iii) Subgroup 2: appendicitis 8 (5.5-13.5) 8 (5-11) 0.573
(iv) Subgroup 3: postoperative 18.5 (6.75-29.5) 13 (11-18) 0.403
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oy in pts undergoing

surgery for secondary peritonitis

PTC has a role in guiding antibiotic
therapy in pts undergoing surgery for
secondary peritonitis

The NEW ENGLAND JOURNAL of MEDICINE

2015

‘ ‘

ORIGINAL ARTICLE

Trial of Short-Course Antimicrobial Therapy
for Intraabdominal Infection

R.G. Sawyer, J A. Claridge, A.B. Nathens, O.D. Rotstein, T.M. Duane, H.L. Evans,
C.H. Cook, P.J. O’Neill, J.E. Mazuski, R. Askari, M.A. Wilson, L.M. Napolitano,
N. Namias, P.R. Miller, E.P. Dellinger, C.M. Watson, R. Coimbra, D.L. Dent,
S.F. Lowry,* C.S. Cocanour, M.A. West, K.L. Banton, W.G. Cheadle,

P.A. Lipsett, C.A. Guidry, and K. Popovsky

CONCLUSIONS

In patients with intraabdominal infections who had undergone an adequate source-
control procedure, the outcomes after fixed-duration antibiotic therapy (approxi-
mately 4 days) were similar to those after a longer course of antibiotics (ap-
proximately 8 days) that extended until after the resolution of physiological
abnormalities. (Funded by the National Insticutes of Health; STOP-IT ClinicalTrials
.gov number, NCTO0657566.)

518 Patients were enrolled and underwent randomization

260 Were assigned to control group
189 Received assigned intervention
71 Did not receive assigned intervention
26 Received more treatment than required
on basis of physiological findings, but
for <10 days total
35 Received treatment for >10 days
6 Had new surgical-site infection
8 Had recurrent intraabdominal infection
1 Had infectious disease owing to extra-
abdominal infection
20 Had no identifiable reason to receive
>10 days of treatment
10 Received therapy for too few days for
no identifiable reason

258 Were assigned to experimental group
211 Received assigned intervention
47 Did not receive assigned intervention
owing to >5 days of treatment
16 Had ongoing elevated white-cell count
12 Had gastrointestinal dysfunction
6 Had no identifiable reason to receive
>5 days of treatment
2 Had persistent fever
2 Had new surgical-site infection
7 Had recurrent intraabdominal infection
1 Had extraabdominal infection
1 Withdrew consent after receiving antibiotic
therapy

260 Were included in 30-day follow-up

l

257 Were included in 30-day follow-up

260 Were included in primary intention-to-treat
analysis

189 Were included in evaluation of patients who
adhered to study protocol

1

257 Were included in primary intention-to-treat
analysis

211 Were included in evaluation of patients who
adhered to study protocol

(S

=
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py in pts undergoing surgery for secondary peritonitis

antibiotics 2023 MoPy

Review

Management of Intra-Abdominal Infections: The Role
of Procalcitonin

Brian W. C. A. Tian !, Vanni Agnoletti 2 Luca Ansaloni 3, Federico Coccolini #, Francesca Bravi >, Massimo Sartelli ¢,
Carlo Vallicelli 7’ and Fausto Catena 3*()

Department of General Surgery, Singapore General Hospital, Outram Road, Singapore 169608, Singapore;
bri honytian@gmail.com

Anesthesia and Intensive Care Unit, M. Bufalini Hospital, 47521 Cesena, Italy

Department of Surgery, Pavia University Hospital, 27100 Pavia, Italy

General, Emergency and Trauma Surgery Department, Pisa University Hospital, 56126 Pisa, ltaly

Santa Maria Delle Croci Hospital, 48121 Ravenna, Italy

Department of Surgery, Macerata Hospital, Via Santa Lucia 2, 62100 Macerata, Italy

Department of Emergency and Trauma Surgery, M. Bufalini Hospital, 47521 Cesena, Italy

Department of Surgery, “Maurizio Bufalini” Hospital, 47521 Cesena, ltaly

*  Correspondence: faustocatena@gmail.com

PTC has a role in guiding
antibiotic therapy in pts
Abstract: Patients with intra-abdominal sepsis suffer from significant mortality and morbidity.

undergoing surgery for
. e . The main pillars of treatment for intra-abdominal infections are (1) source control and (2) early
S e CO n d a ry p e r I to n It I S delivery of antibiotics. Antibiotic therapy should be started as soon as possible. However, the

duration of antibiotics remains a matter of debate. Prolonged antibiotic delivery can lead to increased

® N W oe W N

microbial resistance and the development of nosocomial infections. There has been much research on
biomarkers and their ability to aid the decision on when to stop antibiotics. Some of these biomarkers
include interleukins, C-reactive protein (CRP) and procalcitonin (PCT). PCT's value as a biomarker
has been a focus area of research in recent years. Most studies use either a cut-off value of 0.50 ng/mL
or an >80% reduction in PCT levels to determine when to stop antibiotics. This paper performs a
literature review and provides a synthesized up-to-date global overview on the value of PCT in

check for managing intra-abdominal infections.

updates
Citation: Tian, BW.C.A_; Agnoletti,
V.; Ansaloni, L.; Coccolini, F; Bravi,
F; Sartelli, M_; Vallicelli, C_; Catena, F.

Keywords: procal; procalcitonin; sepsis; intra-abdominal; infection

Manag; t of Intra-Abdominal

Infections: The Role of Procalcitonin.

Antibiotics 2023, 12, 1406. https:// 1. Introduction

doi.org/10.3390/antibiotics 12091406 Patients with intra-abdominal sepsis suffer from significant mortality and morbidity.
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at risk of complications after major abdominal surgery

PTC has a role in identifying pts at risk of complications after major abdominal
Su rge ry Spoto et al. Medicine (2018) 97:3 | observational study 2 O 1 8 MedICIHe

The role of procalcitonin in the diagnosis of
bacterial infection after major abdominal surgery

Advantage from daily measurement

Silvia Spoto, MD?, Emanuele Valeriani, MD®, Damiano Caputo, MD®, Eleonora Cella, PhD®¢,
Marta Fogolari, MD®, Elena Pesce, MD?, Maria Tea Mulé, MD?, Mariacristina Cartillone, MD°,
8 Sebastiano Costantino, MD?, Giordano Dicuonzo, MD®, Roberto Coppola, MD®,

Massimo Ciccozzi, PhD®, Silvia Angeletti, MD®*

p=0.002

Abstract
T . Postsurgical infections represent an important cause of morbidity after abdominal surgery. The microbiological diagnosis is not
achieved in at least 30% of culture with consequent worsening of patient outcome. In this study, procalcitonin measurement, during
P the first 3 days after abdominal surgery, has been evaluated for the early diagnosis of postsurgical infection.
Ninety consecutive patients subjected to major abdominal surgery at the University Campus Bio-Medico of Rome, have been
6} included. PCT concentrations were measured by time-resolved amplified cryptate emission (TRACE) assay at admission and at the

first, second, and third day after surgery. PCT levels were compared using the Mann-Whitney test and by ANOVA test for variance
analysis. Receiver operating characteristic (ROC) analysis was performed to define the diagnostic ability of PCT in case of
postsurgical infections.

PCT values resulted significantly different between patients developing or not developing postsurgical infections. PCT >1.0 ng/mL
atfirst or second day after surgery and >0.5ng/mL at third day resulted diagnostic for infectious complication, whereas a value <0.5
- ng/mL at the fifth day after surgery was useful for early and safety discharge of patients.

Infection In conclusion, PCT daily measurement could represent a useful diagnostic tool improving health care in the postsurgical period
oo following major abdominal surgery and should be recommended.

| Abbreviations: ASA = American Society of Anesthesiologists, AUC = areas under the curves, BMI = body mass index, CONS =
coagulase negative staphylococci, CRBSI = catheter related bloodstream, CRP = C-reactive protein, MOF = multiple organ failure,
PCT = procalcitonin, ROC = receiver operating characteristic, SSIs = surgical site infections, TC = computed tomography, TRACE =
time-resolved amplified cryptate emission, WBC = white blood cell.

Keywords: early diagnosis, PCT, surgical infections

PCTTO PCTT1

Figure 4. ANOVA analysis of variance on PCT measurement at different time
points in the 2 groups of patients with and without infection (1,0).
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at risk of complications after major abdominal surgery

PTC has a role in identifying pts at risk of complications after major abdominal
surgery

Original paper ~ General surgery ZO I 8 Videosurgery

Use of inflammatory markers in the early detection of infectious
complications after laparoscopic colorectal cancer surgery with

ROC curve POD3 PCT
the ERAS prOtOCOI Youden’s Index = 0.59
ROC curves Cut off point: 0.46
1.0 1.0
| V 0.244 |
Mateusz Wierdak*?, Magdalena Pisarska'?, Beata Kusnierz-Cabala®, Michat Kisielewski?, Piotr Major'?, | / 0.458 \\
Jan S. Witowski*?, Piotr Ceranowicz®, Marcin Strzatka', Andrzej Budzynski'?, Michat Pedziwiatr*? 0.8 | r 0.8 91% sensitivity/specificity 68
12 Department of General Surgery, Jagiellonian University Medical College, Krakow, Poland - \
?Centre for Research, Training and Innovation in Surgery, Krakow, Poland 82% sensitivity/specificity 77%
3Department of Diagnostics, Chair of Clinical Biochemistry, Jagiellonian University Medical College, Krakow, Poland .. 06 I 5. 06
“Department of Physiology, Jagiellonian University Medical College, Krakow, Poland 'E I 'E
w w
Videosurgery Miniinv 2018; 13 (3): 315-325 o o
DOL: https://doi.org/10.5114/wiitm.2018.75846 2 0.4 ’J 2 04
0.2 0.2
AUC|0.835
0 0
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
1-Specificity 1-Specificity
= PCT POD1 == PCT POD2
—— PCT POD3 = Baseline

Figure 7. ROC curve analysis for PCT on successive PODs. POD3 was observed to achieve the best parame-
ters in AUC evaluation. Established cut-off point is 0.244 ng/| (see text description)
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at risk of complications after major abdominal surgery

DOI:10.22034/APJCP.2017.18.7.1821

Anastomotic Leak

Serum Procalcitonin Predicts Anastomotic Leaks in Colorectal
Surgery

RESEARCH ARTICLE

Firdaus Hayati'*, Zairul Azwan Mohd Azman?, Dian Nasriana Nasuruddin’,
Lugman Mazlan’, Andee Dzulkarnaen Zakaria®, Ismail Sagap?

Abstract

Background: Anastomotic leaks in colorectal surgery results i a high morbidity and mortality rate. Serum
procalcitonin levels is known as a sensitive and specific marker of sepsis and could be use as a marker for early detection
of a leak allowing early intervention. It may help a clinician decide to perform a CT scan even earlier especially
when the diagnosis of a leak 1s uncertain. The aim of this study 1s to determine whether serum procalcitonin is a good
predictor of anastomotic leak in colorectal surgery. Methodelogy: Between July 2014 until October 2015, 70 patients
undergoing colorectal surgery were prospectively analyzed in a single-center tertiary teaching hospital. Demographic
and surgical data were obtained. Serum procalcitonin was taken before surgery and at day 3 (72 hours) postoperatively.
During the postoperative period, the patients were observed in the ward for features of anastomotic leak and if present,
it was managed accordingly. The primary outcome was to prospectively determine an association between serum
procalcitonin levels and an anastomotic leak in patients who underwent colorectal surgery with a primary anastomosis.
Result: The rate of anastomotic leak was 4.5% (3 patients) with a mortality rate of 4.3% (3 patients). A rise in serum
procalcitonin was statistically significant among patients with anastomotic leak. The optimal procalcitonin cut-off
level at postoperative day 3 was 5.27 ng/mL, resulting in 100% sensitivity, 85% specificity, 23% positive predictive
value and 100% negative predictive value. Nevertheless, none of the variables showed statistical significance with an
anastomotic leak. Conclusion: Procalcitonin is a reliable biochemical marker to help diagnose anastomotic leak in
colorectal surgery. Our study has shown that a level of 5 times beyond normal is statistically significant and a value of
more than 5.27 ng/mL is confirmatory of a leak.

Keywords: Colon- leak- procalcitonin- rectum- surgery
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PTC has a role in identifying pts at risk of complications after major abdominal
surgery
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Figure 1. ROC Curve for PCT at Day 3

Figure 2.
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at risk of complications after major abdominal surgery

PTC has a role in identifying pts at risk of
complications after major abdominal surgery

El Zaher et l. World Journal of

World Journal of Surgical Oncology (2022) 20:33 A | I
https://doi.org/10.1186/512957-022-02506-4 Surgical Oncology : 2 O : 2 : 2

RESEARCH Open Access
)

Role of the triad of procalcitonin, O ———
C-reactive protein, and white blood cell CRP, PCT, and WBC 0.7 —@—10.99
. . . . 0.92
count in the prediction of anastomotic leak SRS ...
following colorectal resections 0.83
CRP and WBC 0.74}——@—0.93
Haidi Abd El Zaher't, Waleed M. Ghareeb?*"t®, Ahmed M. Fouad*, Khaled Madbouly®", Hamada Fathy', -
Tomas Vedin® Marcus Edelhamre®, Sameh H. Emile” and Mohammed Faisal'# CRP and PCT 0.85 —@—— 0.99
0.68
WBC 0.59 ——@— 0.77
0.88
PCT 0.77 ———@——1 0.98
0.81
CRP 0.7 b——@——1 0.92
0 0.2 0.4 0.6 0.8 1
AUC
Lower Cl p—————gp—] Upper CI

Fig. 2 Area under the receiver operator curve estimates for the models predicting anastomotic leakage, including CRP, PCT, and WBC trajectories

and their combinations, over the 5-day postoperative observation period. CRP, C-reactive protein; PCT, procalcitonin; WBC, white blood cell count;

AUC, area under the curve
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and prognosis of acute pancreatitis

Early elevation of PCT in patients suffering from AP is of great significance
in predicting SAP

Exploring the value of early laboratory indicators combined
with pancreatitis activity scoring system in assessing Zourne of
the severity and prognosis of acute pancreatitis — PASSit i

Fang Xu', Xin HW*, Shu-ling Li®

ABSTRACT 1.0 — WBC
Objective: To investigate the value of early laboratory indicators combined with the pancreatitis activity scoring m‘-‘m*
system in assessing the severity and prognosis of acute pancreatitis (AP).
Methods: This is a retrospective study. A total of 160 patients with AP admitted to the Affiliated Hospital of Hebei 0.8
University from February 2021 to February 2023 were enrolled and classified into three categories: mild acute
pancreatitis (MAP), moderate severe acute pancreatitis (M3AP), and severe acute pancreatitis (SAP), with 80 cases with Q
MAP and MSAP as the control group and 80 cases with SAP as the experimental group. The differences of inflammatory 2
markers, blood routine, biochemical markers, coagulation markers and PASS score within 24 hours after admission %
@

ROC Curve

were compared between the two groups, and independent risk factors for predicting AP severity were analyzed.
Moreover, the diagnostic efficacy and prognostic value of independent risk factors were evaluated.

Results: The PASS score as well as CRP, PCT, IL-6, WBC, N, AST, DD and PT were higher in the experimental group than
in the control group. Logistic regression analysis suggested that PASS, IL-6, PCT and WBC were independent risk factors 0.5
for predicting severity of AP. In addition, PASS had the highest diagnostic efficacy.

Conclusion: Early elevation of PASS, IL-6, PCT and WBC in patients suffering from AP is of great significance in predicting

SAP. PASS score combined with IL-6, PCT and WBC has important value in evaluating the severity and prognosis of AR 0. T T T T
0.0 0.2 0.4 0.6 0.8 1.0

1 - Specificity
Diagonal segments are produced by ties.

KEYWORDS: Acute pancreatitis, Early laboratory examination, Severity, PASS score.

doi: https://doi.org/10.12669/pjms.39.5.7543

How to cite this: Xu F, Hu X, Li 5. Exploring the value of early laboratory indicators combined with pancreatitis activity scoring system in assessing
the severity and prognosis of acute pancreatitis. Pak J Med Sci. 2023;39(5):---------. doi: https:/ /doi.org! 10. 12669/ pjms. 39.5. 7543

Fig.1: Diagnostic significance of PPASS score and
independent risk factors in acute pancreatitis.
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Something new: adrenomedullin

v ADM = a hormone produced by a variety of different cell types and was
first derived from pheochromocytoma nearly 3 decades ago. ADM has
homeostatic and regulating effects on renal, immunological, endocrine and
cardiovascular systems.

v' The effects of ADM on blood vessels include vasodilation and stabilization
of the barrier function of endothelial cells maintaining adequate
permeability. ADM is typically elevated in pts with the metabolic syndrome,
heart failure, chronic kidney failure as well as in unselected critically ill pts.

v, £ . : g Adrenomedullin
TR L FERN
F
‘ (§ /9
"'" "rig / /'i:.lv‘ :"n

’ Translocation of ADM ]

‘, ~ Vascular smooth
muscle cell

Interstitium
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Something new: adrenomedullin

Several studies have reported a strong association between elevated ADM levels
and mortality, severity of illness and need for organ support in sepsis pts,
proposing ADM to be a predictive biomarker in sepsis.

PLOS ONE
© 2021 EDIZIONI MINERVA MEDICA Minerva Anestesiologica 2021 October;87(10):1117-27
Online version at http:/www.minervamedica.it DOLI: 10.23736/S0375-9393.21.15585-3
RESEARCH ARTICLE
% £ g . i . REVIEW
Bioactive adrenomedullin in sepsis patients in
2 O 2 2 the emergency department is associated with
mortality, organ failure and admission to The diagnostic accuracy of mid-regional
iensve cane pro-adrenomedullin for sepsis:
Oscar H. M. L 90" 7+, Mari Rosengvist™*, Kevin %, Janin S *, 4 . .
Han Friberg' Ot Melander a systematic review and meta-analysis
1 Department of Cinical Scences, Anaosthesology and intensve Care. Medicad Faculty, Lund Ussvorsty
Lund, Sweden. 2 Depariment of infensive and Penogentive Care. Skbne Uneversity Mospital, Maimd
') Swocen. 3 Degartment of Clrscal Scences. Modcal Facuy. Lund Unwversty, Maimd, Sweden Peijuan LI, Chunmei WANG *, Shugin PANG 2 O 2 1
4 Department of Infectious Diseases. Shdne University Hosgtal, Malmd, Swoden. $ Department of tetemad
Check for Medore. Shlne Urrversty Hosptal Matrd. Sweden. 6 Sphingo Tec G, Mernigador. Genmarny
Updates
A . ~
medicina |/M\D\Py
Review
Proadrenomedullin in Sepsis and Septic Shock: A Role in the
Emergency Department
Andrea Piccioni (¥, Angela Saviano 1*(, Sara Cicchinelli !, Federico Valletta !, Michele Cosimo Santoro ?,
Tommaso de Cunzo ', Christian Zanza !, Yaroslava Longhitano 2(%, Gianluca Tullo ?, Pietro Tilli !,
Marcello Candelli 1, Marcello Covino '© and Francesco Franceschi !
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Something new: adrenomedullin

..initial reports in surgical pathologies...

American Journal of Emergency Medicine Xxx (XXXX) XXX=XXX

Contents lists available at ScienceDirect

American Journal of Emergency Medicine

journal homepage: www.elsevier.com/locate/ajem

Assessment of proadrenomedullin as diagnostic or prognostic biomarker 2 O 1 8
of acute appendicitis in children with acute abdominal pain

Niki Oikonomopoulou **, Concepcién Miguez-Navarro ¢, Aristides Rivas-Garcia ¢, Mercedes Garcia Gamiz °,
Rosario Lépez-Lopez °, Paloma Oliver-Saez ¢, Bibiana Riafio-Méndez ¢, Tamara Farfan-Orte ¢,

Zulema Lobato-Salinas ¢, Jilia Ribies-Olives !, Priscila Llena-Isla f,

Encarnacién Maria Lancho-Monreal &, on behalf of the, group

PROADM-DOLOR ABDOMINAL of the research net of the Spanish Society of Pediatric Emergencies (RISEUP-
SPERG)

American Journal of Emergency Medicine xxx (Xxxx) XXX-XXX

Contents lists available at ScienceDirect

American Journal of Emergency Medicine

journal homepage: www.elsevier.com/locate/ajem

Relationship between serum Pentraxin 3 and pro-adrenomedullin levels 2 O 1 9
with acute cholecystitis

Abdullah Algin, MD 2, Umut Gulacti, MD **, ibrahim Inan, MD ®, Mehmet Ozgur Erdogan, MD,
Sahin Colak, MD ¢, Mehmet Sariaydin, MD ¢
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Something new: adrenomedullin

O potential of modulating the ADM hormonal

I Bacterial endotoxin I

system has gained interest since exogenous | . e
infusion of ADM in animal models of sepsis has | Tissue & vascular M expression® | € Enhance Al efects
been shown to improve outcomes, which has led e \ \

to the hypothesis that an increment of et | Vascularpermeabilty 4| | roiflammatoryctokinesy

|nTrGVGSCUIGr biO"A DM may be Of Ther‘apeu.rlc [Hyperdynlamicstate] [Tissueeldema” \[Ir‘mﬂammatoryceflsactivitysb]

value in sepsis.

O non-neutralizing anti-ADM antibody
(Adrecizumab) treatment in humans?
Adrecizumab-ADM complexes generates T
elevated intravascular bio-ADM, exerting its
endothelium-stabilizing effects: clinical
implication of the use of Adrecizumab in sepsis
is yet unanswered, but clinical trials to

Figure 3. Simplified adrenomedullin cascade, an organ-protective factor against sepsis.
AM: adrenomedullin.

investigate this are planned. 20 2 2
e R S Trials
’ 17
g . biomedicines Ww\n\py
Personalized medicine with IgGAM o o
compared with standard of care for
treatment of peritonitis after infectious Review . .
source control (the PEPPER trial): study Adrenomedullin Therapy in Moderate to Severe COVID-19
protocol for a randomized controlled trial

Christina Kalvelage', Kai Zacharowski’, Artur Bauhofer’, Ulrich Gockel*, Michael Adamzik®, Axel Nierhaus®, Toshihiro Kita ** and Kazuo Kitamura
Peter Kujath’, Chri ann®, s W. Pletz’, Hendrik Bracht'®, Tim-Philipp Simon'', Michael Winkler'?,

Detlef Kindgen-Milles'®, Markus Albertsmeier

Roman Uliich® and Gernot Manx'"*

14 Markus Weigand'®, Bjom Ellger'®, Maximilian Ragaller'’,
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Something new: adrenomedullin

O PTX3 = an acute-phase protein belonging to the
long-chain pentameric protein superfamily. As a
key component of the human innate immune
system, it plays an important role in the
regulation of inflammation.

O Inrecent years, PTX3 has emerged as a
promising biomarker for sepsis diagnosis and
prognosis.

Wang et al. Critical Care (2022) 26:167
hutps:/idoi.org/10.1186/513054-022-04032-x

Critical Care

RESEARCH Open Access

Pentraxin-3 as a predictive marker
of mortality in sepsis: an updated systematic
review and meta-analysis

Guobin Wang, Chunyan Jiang, Junjun Fang, Zhitac Li and Hongliu Cai”

\
Ghack for
updates

Abstract

Background: The purpose of this study was to clarify the prognostic value of Pentraxin-3 (PTX3) on the mortality of
patients with sepsis.

Methods: Publications published up to January 2021 were retrieved from PubMed, EMBASE, and the Cochrane
library. Data from eligible cohort and case-control studies were extracted for the meta-analysis. Multivariate regres-
sion analysis was used to evaluate the correlation of the outcomes with sample size and male proportion.

Results: A total of 17 studies covering 3658 sepsis patients were included. PTX3 level was significantly higher in
non-survivor compared to survivor patients (SMD (95% Cly: —1.06 (—1.43, —0.69), P<0001). Increased PTX3 level was
significantly associated with mortality (HR (95% Cl): 2.09 (1,55, 2.81), P <0.001). PTX3 showed good predictive capabil-
ity for mortality (AUCES (95% CI). 0.73 (0.70, 0.77), P < 0.001). The cutcome comparing PTX3 level in non-survivors vs.
survivors and the outcome of the association between PTX3 and mortality were associated with sample size but not
male proportion. AUC was associated with both sample size and male proportion.

Conclusions: PTX3 level was significantly higher in non-survivor compared to survivor patients with sepsis. Elevated
PTX3 level was significantly associated with mortality. Furthermore, the level of FTX3 might predict patient mortality.

Keywords: Pentraxin-3, Sepsis, Mortality, AUC, Meta-analysis
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Therapeutic implications....

NEW!

A
PTX3 N-terminal domain

1  MHLLAILFCALWSAVLAENSDDYDLMYVNLDNEIDNGLHPTEDPTPCDCGQEHSEWDKLF 60
PSIPRED CCCCHHHHHHCCCCCCCCCCCCCCCCCCCCCCCCCCCHHHHAA
SPIDER2 CCCCCHCHHEEECCCCCCCCCCCCCCCCCCCCCCCCHHHHHAH

61  IMLENSQMRERMLLQATDDVLRGELQRLREELGRLAESLARPCAPGAPAEARLTSALDEL 120
PSIPRED  HHHHCHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCCCCCCCCCCHHHHHHHHHHH
SPIDER2  HHHCCCHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCCCCCCCCCCHHHHHHHHHHHH

121  LQATRDAGRRLARMEGAEAQRPEEAGRALAAVLEELRQTRADLHAVQGWAARSWLPAG 178
PSIPRED  HHHHHHHHHHHHHHHHHHHCCCHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCCCCCC
SPIDER2  HHHHHHHHHHHHHHCCCCCCCCHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCCCCC

I-alpha-| binding site
99 a

Glycosylated — (67-99 3.8)
yoosy FGF2 binding site  heptad repeat molif
" (97-110 2.2) 85-91a.a)

Pentraxin signature
(269-276 a.a)

Pentraxin domain
(179-381 a.a)

N terminal domain
(18-178 a.a)
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