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Is Procalcitonin a usefull biomarker for the risk stratification of facial cellulitis?

Background: facial cellulitis is an infectious disease that may require emergency surgical drainage based on clinical assessment. To date, no biological marker has been reported to be useful for risk stratification. Procalcitonin (PCT) is a diagnostic and prognostic sepsis biomarker.

We aimed to study the usefulness of PCT dosage for the risk-stratification of facial cellulitis.

Patients and methods:

This was a monocentric prospective study conducted in a referral center for maxillofacial emergencies. Patients with a diagnosis of facial cellulitis were included and underwent a PCT measurement at admission. The main criterion was the requirement for surgical drainage.

Results: 70 consecutive patients were included in a 7-months period, mean age 35±14 years.

Surgical drainage was required for 48 patients (68%). Serum PCT concentrations were strictly negative in most patients (median [IQR]: 0.05 µg/l [0.05;0.10]). Only 6 patients (9%) had PCT values above the clinical threshold of 0.25 µg/L. At a threshold of 0.1µg/l, PCT was 30% sensitive and 100% specific for surgical drainage requirement.

Conclusion:

PCT level usually remains in a low range in facial cellulitis and seems to have a limited added value for risk stratification.

Introduction

Facial cellulitis, mostly from odontogenic origin, is an urgent diagnosis. It is defined by the infection of the cellular adipose tissue located in the aponeurotic spaces of the face (Kimura andPien 1993, deVicente-Rodriguez 2004,). Although early clinical stages may be easily cured by antibiotics, complications as cervical abscesses (precluding airway vacuity), mediastinitis, necrotizing fasciitis, thrombosis of the cavernous sinus and septic shock can be life-threatening (Lee et al 2010, Thikkurissy et al 2010, Nicot et al 2014, Olsen and van Winkelhoff 2014).

Actually, the decision for incision and surgical drainage of facial cellulitis is based essentially on the clinical examination helped by facial computerized tomography scan but not on biological variables. Procalcitonin (PCT) is a biomarker of bacterial infection and has been reported to be useful in the emergency department (ED), either for sepsis diagnosis, severity assessment or antibiotic stewardship (Hausfater et al 2007[START_REF] De Kruif | Additional value of procalcitonin for diagnosis of infection in patients with fever at the emergency department[END_REF][START_REF] Freund | Serum lactate and procalcitonin measurements in emergency room for the diagnosis and risk-stratification of patients with suspected infection[END_REF], Schuetz et al 2012, Hausfater 2014).

In this study, we hypothesized that PCT may have an incremental added value to routine clinical data to predict the severity of facial cellulitis.

Patients and methods

This prospective observational study was conducted from March 2010 to September 2010 in the ED of an 1800-bed tertiary care academic hospital. Our ED is also the referral center during night shifts for maxillofacial emergency for the Paris area population (12 million people).

Patients assigned to the maxillofacial surgeon during night shifts are admitted in the ED.
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Because of the study design (observational study), the local ethical committee waived inform consent (Comité de Protection des Personnes, CPP IdF VI).

The criterion for inclusion was each patient with a diagnosis of facial cellulitis made in the ED by the maxillofacial surgeon. The patients included underwent venous blood sampling according to usual local practice, except that a sample was sent to the laboratory for PCT dosage (Kryptor PCT®, ThermoFisher Scientific BRAHMS, Hennigsdorf, Germany). The ED physician and the maxillofacial surgeon were both blinded to PCT results. A standardized clinical form summarizing the clinical characteristics of the facial cellulitis episode was filled by the treating maxillofacial surgeon. The patients were followed up until the ED discharge or discharge from hospital in case of admission.

The main criterion of judgment was the need for a surgical drainage. Secondary criteria of judgment were a hospital length of stay > mean + standard deviation and/or need for reoperation.

We hypothesized that, to exhibit an incremental added value to routine clinical data, PCT should have an area under receiver operating characteristic of at least 0.75 for the main criteria of judgment.

Statistical analysis

Data are expressed as mean ± standard deviation (SD) for Gaussian variables, median and 25% to 75% interquartile range for non-Gaussian variables, or number and percentage for nominal variables with 95% confidence interval. Normality was assessed using the Kolmogorov-Smirnov test. Diagnostic variables (sensitivity, specificity) were calculated with their 95% confidence 

Results

During the study period, 82 patients with a facial cellulitis were enrolled. For 2 patients major clinical data were missing, and for 10 patients no PCT sample was available. The characteristics of the 70 remaining patients are summarized in table 1. All cellulitis were odontogenic. There were 37 men and 33 women, mean age 35±14 years (extremes: 15-85). Trismus (33%) and odynophagia (24%) were the two most frequent associated local signs. No patient had dyspnea, mediastinitis or septic shock and no death was registered. All but 9 patients (13%) were hospitalized with a median hospital stay duration of 3 [3-5] days. Surgical drainage was required for 48 patients (68%), two of them underwent reoperation.

Serum PCT concentrations were strictly negative in most patients (table 1) with a median [IQR] of 0.05 µg/l [0.05;0.10]. Only 6 patients (9%) had PCT values above the clinical threshold of 0.25 µg/L. This concerned 5 of 48 patients (10%) requiring surgical drainage versus 1 of 22 (4%) who did not, and 3 of 8 patients (37%) meeting the secondary criteria of judgment (reoperation and/or length of hospital stay above mean + SD) versus 3 of 62 (5%) who did not. At a threshold of 0.1 µg/l, PCT was 30% sensitive (95% CI: 19-44) and 100% specific (95% CI: 84-100) for surgical drainage requirement. The PCT area under the ROC curves were 0,61 ( 0.47 -0.71) and 0.74 (0.44 -0.89) for the main and secondary criteria of judgment respectively.
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Discussion

We report in this study that serum PCT concentrations are usually in the negative range in odontogenic facial cellulitis. To our knowledge, this is the first report of PCT values in patients with facial cellulitis. Although the patients with high PCT values were more prone to require surgical drainage, reoperation, or a prolonged length of hospital stay, our data do not support the use of this biomarker for the risk-stratification of facial cellulitis.

Facial cellulitis is an infectious disease due to the effraction of pathogenic bacteria from the oral cavity toward the aponeurotic spaces of the face (de Vicente-Rodriguez 2004, Kouassi et al 2011, Huy 2013). Clinical manifestations are related to the location of infected collections themselves but also to the surrounding inflammatory process. PCT is a biomarker of systemic bacterial infection and may not rise in strictly localized infectious process like appendicitis or pyelonephritis (Hausfater et al 2002, Yu et al 2013, Shaikh et al 2015). Another putative explanation for low PCT values in our cohort of facial cellulitis is that 27% were taking nonsteroidal anti-inflammatory drugs at admission. This may have altered the host systemic inflammatory response. However, experimental endotoxin studies on healthy volunteers have reported conflicting results and notably that ibuprofen, but not corticosteroids, may conversely 

Conclusion

Serum PCT concentrations usually remain in the low range in facial odontogenic cellulitis and seem to have a limited added value for risk stratification.

  ). Receiving operator characteristics (ROC) curves were constructed, and their areas under the curves were calculated.

  increase serum calcitonin-precursors levels (Preas et al 2001, de Kruif et al 2008). The outcome of facial cellulitis is directly in relation with the rapidity of diagnosis and care, as deep life-threatening collections may not be obvious clinically (Lee et al 2010, Thikkurissy et al 2010). Actually, head and neck CT-scan contributes mostly to the identification of purulent collections. However, the decision to perform it is still based on the clinical evaluation. To date, no biological variables have proven to be useful for the risk-stratification of facial cellulitis and M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT our data do not support the dosage of PCT in this context.
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