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Abstract
Introduction
Odontogenic abscesses of the head and neck can lead to serious complications and even end in death. This
requires healthcare professionals to have a good knowledge of all the markers of inflammation that can be
used in their diagnosis and treatment. Such markers that we use in our daily medical practice are leukocytes
(WBC), neutrophils (Neu), and C-reactive protein (CRP). Somehow, in the background is procalcitonin
(PCT), which has not been studied in detail in this type of purulent infection. The aim of the present study is
to investigate and analyze PCT in odontogenic purulent infections of the head and neck in the female
population and to compare it with already proven markers of inflammation such as CRP, WBC, and Neu. For
the first time in the literature, as per our knowledge, the sensitivity, specificity, and predictability of PCT
were determined when using it as an independent indicator of inflammation, and its cut-off reference values
were determined in women with odontogenic abscesses of the head and neck.

Materials and methods
This is a prospective study, in which the CRP, WBC, Neu, and PCT of 30 women with odontogenic abscesses
of the head and neck with a mean age of 47 (18-81) years were examined and analyzed. As a control group,
we included 30 healthy women with a mean age of 48 (18-80) years, in whom there was no anamnestic and
physical evidence of the presence of any infection in the last three months. The four markers were measured
for the control group too.

Results
In the clinical group of women with odontogenic abscesses of the head and neck, the average values of CRP,
WBC, Neu, and PCT were significantly higher (p<0.0001) compared to the same in the control group of

healthy women; CRP: 95.46±76.41 mg/l vs. 0.63±0.37 mg/l, WBC: 10.44±2.97x103/L vs. 6.5±1.49x103/L, Neu:

7.92±2.93x103/L vs. 4.03±1.07x103/L, PCT: 0.74±0.69 ng/ml vs. 0.14±0.08 ng/ml.

Discussion
PCT, as well as CRP, WBC, and Neu, increases its plasma concentration in women with odontogenic
abscesses of the head and neck and is extremely well positively correlated with them, with a high
correlation with CRP and a significant correlation with WBC and Neu. In addition, PCT has a number of
advantages over the other markers; it begins to increase its plasma concentration faster, reaches its
maximum plasma concentration faster, normalizes its concentration faster after the infection subsides, and
increases its blood level only in bacterial infection genesis.

Conclusions
PCT as a marker of inflammation not only positively correlates well with CRP, WBC, and Neu but also, with
its advantages over them, it appears to be the most accurate indicator in the diagnosis, treatment, and
follow-up of odontogenic head and neck abscesses in the near future; not only in women but also in the
male and children's population. Its sensitivity, specificity, and predictability as an independent indicator of
inflammation are 80%, 76.7%, and 83%, respectively, and its cut-off value of 0.225 ng/ml is lower than the
generally accepted 0.5 ng/ml.

Categories: Dentistry, Oral Medicine, Infectious Disease
Keywords: inflammation, maxillofacial surgery, inflammatory marker, phlegmon, odontogenic, abscess, wommen,

1, 2 3

 
Open Access Original
Article  DOI: 10.7759/cureus.48207

How to cite this article
Yankov Y G, Bocheva Y (November 03, 2023) Comparative Characterization of Procalcitonin (Sensitivity, Specificity, Predictability, and Cut-Off
Reference Values) as a Marker of Inflammation in Odontogenic Abscesses of the Head and Neck in the Female Population. Cureus 15(11):
e48207. DOI 10.7759/cureus.48207

https://www.cureus.com/users/585533-yanko-g-yankov
https://www.cureus.com/users/618922-yana-bocheva


procalcitonin, oral surgery, head and neck

Introduction
Inflammatory diseases of odontogenic origin are one of the most common head and neck diseases in
humans [1]. If left untreated, they can lead to serious complications such as mediastinitis and cavernous
sinus thrombosis and even be fatal [2]. This requires in-depth knowledge of all inflammation markers that
can be used in their diagnosis, monitoring the course of the disease, and determining its outcome [1,2].
Proven reliable markers that are used in daily surgical practice are the mean blood concentrations of
leukocytes (WBC) and neutrophils (Neu), as well as the plasma level of C-reactive protein (CRP) [3].
Unfortunately, however, they have a number of disadvantages; they increase their levels in infections of any
etiology (not only bacterial but also viral and mycotic), slowly begin to increase their plasma concentration,
slowly reach their maximum value in the body, and slowly decrease their value after the infection subsides
[4]. This necessitates further investigation and analysis of those markers of inflammation such as
procalcitonin (PCT) that lack these deficiencies.

In the present study, PCT was investigated and analyzed as a biomarker of inflammation, which has not been
studied in detail so far in purulent head and neck infections of odontogenic origin in the female population,
and compared with already established indicators of inflammation such as CRP, WBC, and Neu. For the first
time, to the best of our knowledge, the sensitivity, specificity, and predictability of PCT were determined
when using it as an independent indicator of inflammation, and its cut-off reference values were derived in
women with odontogenic abscesses of the head and neck.

Materials And Methods
This is a prospective study that was conducted after approval by the Institutional Review Board of Medical
University "Prof. Dr. Paraskev Stoyanov", Varna, Bulgaria (approval number: 101/2021). The study included
30 women with odontogenic abscesses of the head and neck, who were hospitalized in 2021 at the Clinic of
Maxillofacial Surgery at the University General Hospital St. Marina, Varna, Bulgaria, for active treatment.
Only women aged 18 and over who were operated on for an odontogenic abscess of the head or neck were
included. In all the patients, the diagnosis of abscess of odontogenic origin was confirmed in two
consecutive stages: (i) initially during the examination by a maxillofacial surgeon, in which a pus collection
was palpated and a diseased tooth was seen as a gateway to the infection, and then (ii) during of the
operative treatment, in which a different amount of pus is evacuated. Exclusion criteria were age under 18
years, male gender, and diseases and factors that can lead to falsely elevated PCT values. These included the
presence of another type of infection (viral, bacterial, mycotic), parasitosis, major recent traumas and
surgical interventions, pyrexia, burns, oncological diseases, and paraneoplastic syndrome, taking
medications that stimulate cytokinegenesis, cardiogenic shock, tissue hypoperfusion, bronchial asthma, and
pulmonary pneumonia. The study did not include males in order to preserve the homogeneity of the studied
group. The mean age of the studied 30 females with odontogenic abscesses was 47 years and ranged between
18 and 81 years.

In the control group, 30 healthy women aged 18 or more, with no anamnestic and physical evidence of the
presence of any infection in the past three months were included. Exclusion criteria were having an
infectious disease in the last three months and all the conditions and diseases that are listed above that can
lead to increased values of WBC, Neu, CRP, and PCT. The mean age of the women in the control group was
48 years and ranged between 18 and 80 years. From them, during preventive examinations, venous blood
was taken for testing.

The values of the following laboratory parameters were determined in all examined participants from the
clinical and control groups: WBC, Neu, CRP, and PCT. In the clinical group, the blood for examination was
taken preoperatively, after the clinical examination proved the presence of the purulent infiltrate, and after
the imaging examination, which also proved the presence of pus. The total WBC and Neu counts were
derived from the results of a routine analysis of a complete blood count using an automatic 5-Diff
hematology analyzer, Sysmex XN-1000™ (Sysmex Corporation, Kobe, Hyogo, Japan) by the method of
fluorescence flow cytometry with a semiconductor laser and hydrodynamic focusing. Whole blood obtained
in a vacutainer with K2EDTA anticoagulant was the used biological material. Serum obtained in a vacutainer
with a gel separator was used for the quantitative determination of PCT and CRP in the following analytical
methods: immunoturbidimetric analysis with latex particles for determination of CRP (cobas® 6000; Roche
Diagnostics Corporation, Indianapolis, Indiana, United States) and for PCT by biochemical analyzer ADVIA
1800 (Siemens Healthineers, Erlangen, Germany) by latex-enhanced immunoturbidimetric assay with
reagent kit (Diazyme Laboratories, Inc., California, United States). The obtained results were presented in

numerical values with the following measurement units: Nx103/L for WBC and Neu, mg/l for CRP, and ng/ml
for PCT. PCT testing is the most expensive of all four markers, which for some developing countries may be a
limitation.

Numerical data were processed using IBM SPSS Statistics for Windows, Version 27.0 (Released 2020; IBM
Corp., Armonk, New York, United States) with Windows 7.0. software (Microsoft Corporation, Redmond,
Washington, United States) and is presented as mean value ± standard deviation (SD). Analysis of variance
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(ANOVA) was used to compare the differences in the four parameters studied (CRP, WBC, Neu, and PCT) in
the studied clinical and control groups, and Post hoc analysis according to Тukeу and Games-Howell
methods was used for checking between which of the studied groups there are statistically significant
differences [5]. Correlation analysis was used to determine existing dependencies between the studied
indicators, and the assessment of the strength of the dependence between the variables was based on the
results of the Pearson coefficient (r) [6]. The receiver operating characteristic (ROC) curve with its area
under the curve (AUC) and 95% confidence interval (CI) was used to determine the predictive accuracy of
PCT, its sensitivity, specificity, predictability, and cut-off value in odontogenic purulent diseases of the
head and neck of odontogenic origin in the studied female population [7,8]. Values where p<0.05 were
considered significant.

Results
Table 1 shows the age and the measured values of WBC, Neu, CRP, and PCT in the studied clinical group of
women with odontogenic abscesses of the head and neck.
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Number by order Age (years) CRP (mg/l) WBC (х103/L) Neu (х103/L) PCT (ng/ml)

1 18 25.6 7.53 3.79 2.67

2 18 0.6 10.2 7.31 0.16

3 19 150.25 10.25 8.05 0.45

4 20 39.58 11.4 9.2 0.8

5 25 123.91 16.31 13.53 0.86

6 29 29.45 12.16 10.29 0.4

7 30 72 6.36 3.76 1.08

8 35 39.1 11.56 9.13 0.23

9 36 68.6 9.15 7.69 0.44

10 38 25.85 5.62 3.23 0.43

11 40 232.15 10.49 8.49 0.4

12 42 104.1 11.15 9.21 0.56

23 45 207.56 9.51 6.18 0.3

14 45 133.09 13.22 11.68 2.8

15 47 98.2 7.59 5.08 2.07

16 48 354.77 14.71 13.07 0.74

17 49 89.25 9.65 7.23 0.55

18 50 98.05 8.56 6.08 0.9

19 51 46.6 5.5 3.05 0.31

20 52 34.74 15.96 10.49 0.13

21 55 30.49 11.24 8.23 0.37

22 57 110.23 8.98 6.95 1.2

23 59 30.08 6.61 3.88 0.06

24 59 215.93 11.27 9.08 0.23

25 69 146.41 16.56 13.75 0.23

26 70 80.9 10.9 7.85 0.92

27 74 91.03 12.86 9.91 0.23

28 74 4.71 6.33 4.09 0.28

29 79 79.87 10.02 8.28 0.28

30 81 100.8 11.54 9.01 1.02

TABLE 1: Age and values of WBC, Neu, CRP, and PCT in the studied clinical group of women with
odontogenic abscesses of the head and neck
CRP: C-reactive protein; PCT: procalcitonin, Neu: neutrophil

Table 2 shows the age and the measured values of WBC, Neu, CRP, and PCT in the control group of healthy
women.
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Number by order Age (years) CRP (mg/l) WBC (х103/L) Neu (х103/L) PCT (ng/ml)

1 18 1.1 6.77 3.46 0.22

2 18 0.7 6.72 3.22 0.2

3 18 0.2 6.89 4.02 0.06

4 28 0.3 7.64 5.03 0.18

5 34 0.3 7.11 5.04 0.2

6 35 0.5 6.36 4.15 0.13

7 38 0.2 10.84 5.91 0.07

8 41 0.3 4.54 2.32 0.06

9 43 0.8 9.92 5.79 0.2

10 44 0.4 8.01 5.98 0.2

11 45 1.2 5.39 3.56 0.16

12 46 1.1 5.06 2.18 0.2

13 47 0.7 7.25 4.98 0.22

14 47 0.2 5.32 3.65 0.21

15 48 1.2 4.39 2.72 0.16

16 49 0.6 6.67 4.8 0.1

17 50 0.3 7.02 5.01 0.2

18 50 0.2 6.25 4.21 0.1

19 51 0.7 7.29 4.93 0.07

20 52 0.4 4.62 2.56 0.06

21 53 1.2 4.46 2.34 0.21

22 55 0.2 6.15 2.75 0.22

23 56 0.3 6.56 4.25 0.1

24 57 1.1 7.87 4.38 0.17

25 58 0.8 5.65 4.15 0.05

26 58 1.3 7.78 4.38 0.21

27 61 0.8 6.1 3.8 0.05

28 72 0.2 5.02 3.85 0.2

29 78 0.8 4.95 2.7 0.05

30 80 0.2 6.32 4.12 0.05

TABLE 2: Age and values of WBC, Neu, CRP, and PCT in the control group of healthy women
CRP: C-reactive protein; PCT: procalcitonin, Neu: neutrophil

Table 3 shows the mean value, standard deviation, minimum measured value, and maximum measured
value of CRP, WBC, Neu, and PCT in the studied group of women with odontogenic abscesses of the head
and neck.

2023 Yankov et al. Cureus 15(11): e48207. DOI 10.7759/cureus.48207 5 of 12

javascript:void(0)


Studied marker Mean value Standard deviation Minimum value Maximum value

CRP (mg/l) 95.46 76.41 0.6 354.77

WBC (x103/L) 10.44 2.97 5.5 16.56

Neu (x103/L) 7.92 2.93 3.05 13.75

PCT (ng/ml) 0.74 0.69 0.06 2.8

TABLE 3: Mean value, standard deviation, minimum value, and maximum value of CRP, WBC,
Neu, and PCT in the clinical group with odontogenic abscesses of head and neck
CRP: C-reactive protein; PCT: procalcitonin, Neu: neutrophil

CRP in the studied clinical group varied between 0.6 and 354.77 mg/l, and its average measured value was
95.46±76.41 mg/l. The mean WBC concentration in the studied group of female patients with odontogenic

abscesses was 10.44±2.97x103/L with the lowest measured value being 5.5x10 3/L and the highest being

16.56x103/L. Neu values in women from the clinical group ranged between 3.05x10 3/L and 13.75x103/L, with

a mean value measured of 7.92±2.93x103/L. The concentration of PCT in female patients with odontogenic
abscesses varied between 0.06 ng/ml and 2.8 ng/ml, and its mean measured value was 0.74±0.69 ng/ml.

Table 4 shows the mean value, standard deviation, minimum measured value, and maximum measured
value of CRP, WBC, Neu, and PCT in the healthy women from the control group.

Studied marker Mean value Standard deviation Minimum value Maximum value

CRP (mg/l) 0.63 0.37 0.2 1.3

WBC (x103/L) 6.5 1.49 4.39 10.84

Neu (x103/L) 4.03 1.07 2.18 5.98

PCT (ng/ml) 0.14 0.08 0.05 0.22

TABLE 4: Mean value, standard deviation, minimum value, and maximum value of CRP, WBC,
Neu, and PCT in the control group of healthy women
CRP: C-reactive protein; PCT: procalcitonin, Neu: neutrophil

In the control group of healthy women, the mean measured CRP value was 0.63±0.37 mg/l, ranging between

0.2 and 1.3 mg/l. WBC ranged between 4.39 and 10.84x103/L, with a mean measured value of 6.5±1.49x10 3/L.

The mean measured Neu value in the healthy controls was 4.03±1.07x103/L and ranged between 2.18 and

5.98x103/L. In them, PCT varied between 0.03 and 0.33 ng/ml, and its mean measured value was 0.14±0.08
ng/ml.

Table 5 shows the reference values of CRP, WBC, Neu, and PCT for women over 18 years of age.
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Marker Lower reference value Upper reference value

CRP (mg/l) 0 5

WBC (x103/L) 4.05 11.84

Neu (x103/L) 2.07 7.73

PCT (ng/ml) 0 0.5

TABLE 5: Reference values of CRP, WBC, Neu, and PCT for women over 18 years of age
CRP: C-reactive protein; PCT: procalcitonin, Neu: neutrophil

Table 6 shows the comparison of the mean values of CRP, WBC, Neu, and PCT between the studied female
patients with odontogenic abscesses and the healthy women from the control group. The differences
between the values were considered reliable at the accepted value for biological experiments of p<0.05.

 
CRP (mg/l) WBC (x103/L) Neu (x103/L) PCT (ng/ml)

Mean value SD Mean value SD Mean value SD Mean value SD

Studied group 95.46 76.41 10.44 2.97 7.92 2.93 0.74 0.69

Control group 0.63 0.37 6.5 1.49 4.03 1.07 0.14 0.08

p-value p<0.0001 p<0.0001 p<0.0001 p<0.0001

TABLE 6: Comparison of mean values of CRP, WBC, Neu, and PCT in the group with odontogenic
abscesses and the control group
CRP: C-reactive protein; PCT: procalcitonin, Neu: neutrophil

Comparing the mean values of the four investigated indicators in the clinical and control groups (Table 6), it
is found that in the control group, they were higher than the reference values for their age and gender (Table
5). In addition, in the studied group with odontogenic abscesses of the head and neck, they were
significantly higher compared to the control group: CRP was 95.46±76.41 mg/l vs. 0.63±0.37 mg/l, WBC was

10.44±2.97x103/L vs. 6.5±1.49x103/L, Neu was 7.92±2.93x103/L vs. 4.03±1.07x103/L, PCT was 0.74±0.69 ng/ml
vs. 0.14±0.08 ng/ml. All these differences were statistically significant (p<0.05) (Table 6).

In the present study, correlation analysis was used to determine which of the four clinical parameters (WBC,
Neu, CRP, and PCT) were dependent and the strength of their influence on each other. The assessment of
the strength of the relationship between the variables was based on the results of the Pearson coefficient (r).
The latter is the only one that is used to determine correlations between studied biological indicators, where
the variables are quantitative, have a normal distribution and the relationship between them is linear, as
they are in our case. At p≤0.05, the degree of association between the variables is defined as: weak at r
between 0.3 and 0.5; significant at r between 0.5 and 0.7; high at r between 0.7 and 0.9; extremely high at r
above 0.9. All significant correlations in this study were positive and this shows that with an increase in the
numerical value of one studied indicator, the value of the other one increases, and respectively, a decrease
in the value of one value leads to a decrease in the numerical value of the other.

It was found that there was an extremely high correlation between WBC and Neu, a high correlation
between CRP and PCT, and a significant correlation between CRP and WBC, CRP and Neu, WBC and PCT,
and Neu and PCT. Thus, we can conclude that there are statistically significant positive correlations
between all the studied indicators (Table 7).
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 CRP WBC Neu PCT

CRP  
Pearson's (r) —

 
 

 
 

 
 

 
p-value —    

WBC  
Pearson's (r) 0.565

***
—

 
 

 
 

 
p-value <0.001 —   

Neu  
Pearson's (r) 0.587

***
0.976

***
—

 
 

 
p-value <0.001 <0.001 —  

PCT  
Pearson's (r) 0.704

**
0.621

***
0.56

*
—

 
p-value 0.003 <0.001 0.025  

TABLE 7: Pearson's correlation analysis of the clinical group with regard to WBC, Neu, CRP, and
PCT
* p<0.05; ** p<0.01; *** p<0.001

CRP: C-reactive protein; PCT: procalcitonin, Neu: neutrophil

ROC curve was used to determine the predictive accuracy of PCT. Graphically, the ROC curve through its
AUC and 95%CI shows the predictability of this indicator (Table 8, Figure 1). The predictability of PCT as a
marker for the diagnosis of inflammatory diseases in our studied group of 30 female patients with
odontogenic abscesses is 83% and this is statistically significant (AUC=0.83; 95%CI: 0.745-0.915; p=0.0001).

AUC 95% CI

Area Standard error P Lower border Upper border

0.83 0.043 0.0001 0.745 0.915

TABLE 8: Characterization of the ROC curve of PCT in the studied clinical group of women with
odontogenic abscesses
ROC: receiver operating characteristic; PCT: procalcitonin
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FIGURE 1: ROC curve of PCT in the study group of women with
odontogenic abscesses
ROC: receiver operating characteristic; PCT: procalcitonin

The cut-off value of PCT was defined as its concentration in the blood of patients of 0.225 ng/ml. The
sensitivity of this cut-off value was 80%, the specificity was 76.7%, and the standard error was 23.3%. That
is, in the presence of clinical symptoms and/or imaging tests and a PCT value above 0.225 ng/ml, without
examining other blood indicators of inflammation, we can make the diagnosis of odontogenic abscess of the
head and neck with an absolute accuracy of 76.7% (Table 9).

Cut-off value (ng/ml) Sensitivity (%) Specificity (%) Standard error (%)

0.225 80 76.7 23.3

TABLE 9: Cut-off value, sensitivity, and specificity of PCT in the studied group of women with
odontogenic abscesses
PCT: procalcitonin

Discussion
PCT is a protein from which calcitonin is synthesized in the parafollicular cells of the thyroid gland [9]. In
the presence of bacterial endo- and exotoxins in the human body, the so-called inflammatory-induced PCT
is produced in the cells of the parenchymal tissues and organs such as the lung parenchyma, striated skeletal
muscles, liver tissue, kidneys, and adipocytes of the adipose tissue, in addition to the physiologically
synthesized PCT in the thyroid tissue [10]. Therefore, in the presence of a bacterial stimulus, the amount of
PCT in the body rises [9,10]. This gives reason to many authors to study and analyze its plasma levels in
many inflammatory diseases of different tissues and organs.
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PCT has been studied in arthritis, where it has been found to increase serum concentration in patients with
purulent arthritis and its concentration remained within reference limits in patients with autoimmune joint
inflammations [11,12]. It has been studied and analyzed in hepatitis, where its high levels indicate a bacterial
origin of the infection, and its reference values indicate viral hepatitis [13,14]. In hepatology, the Model for
End-Stage Liver Disease (MELD) score is also used in patients with liver cirrhosis [15]. In urological patients,
PCT has been shown to be elevated in patients with bacterial pyelonephritis [16]. In abdominal surgery, PCT
plasma concentration has been shown to increase in pancreatitis, peritonitis, appendicitis, and abdominal
abscess [17,18]. The measurement of PCT concentration in patients with meningitis is used in neurology to
distinguish bacterial from non-bacterial meningitis, and in bacterial such PCT is in values above the
reference [19,20]. In cardiology, PCT is used to differentiate bacterial from non-bacterial endocarditis [21].
PCT has been shown to be elevated in patients with pulmonary bacterial pneumonia and with bacterial
upper and lower respiratory tract infections, and this is used to determine antibacterial therapy in these
patients [22,23]. In patients with sepsis and systemic inflammatory response syndrome (SIRS), measurement
of PCT is of key importance for determining antibacterial therapy and predicting disease outcomes [24,25].

Under normal conditions and in the absence of infection, PCT in the human body is completely converted to
calcitonin and its plasma concentration is 0.0 ng/ml. In the case of bacterial infection, its values in the blood
plasma begin to increase and a concentration higher than 0.5 ng/ml is accepted as a reference value (Table 5)
[9,15,24]. It has been experimentally established that viral and fungal infections do not stimulate the
synthesis of PCT and its blood concentration does not rise in such cases [26].

Our derived PCT cut-off value of 0.225 ng/ml in women with odontogenic head and neck abscesses (Table 9
and Figure 1) is lower than the reference limit of 0.5 ng/ml (Table 5). This is most likely due to the fact that
the diseases in which PCT is usually studied are of soft tissue organs, while in odontogenic abscesses and
phlegmons, the infection first spreads to bone (lower and upper jaw) and this is equivalent to osteomyelitis.
In osteomyelitis, all pathological reactions of inflammation proceed more quickly and more severely because
of the involvement of the bone marrow. The lower cut-off value of PCT in the female population studied by
us explains the fact that the plasma concentration of the marker was higher in almost all examined women
from the clinical group; in 27 out of 30, it was above 0.225 ng/ml (Table 1). While in all healthy women from
the control group, it remains lower than this value (Table 2). In comparison, CRP was higher than its
reference value of 5 mg/l in 28 of all 30 studied women, an identical ratio (Table 1), and was lower than it
was in all healthy controls (Table 2).

Analyzing the average measured values of the four blood indicators of inflammation that we are studying
(WBC, Neu, CRP, and PCT), it was found that all four were significantly higher in the clinical group were
lower and within reference limits in the control group, and all of these differences were statistically
significant (Table 6). The average concentration of CRP is more than 150 times higher in the studied clinical
group compared to healthy controls (p<0.001). In WBC, their average value is 1.6 times higher (p<0.001). For
Neu, the mean measured value is twice as high in the clinical group (p<0.001). For PCT, the mean measured
value is more than five times higher in the clinical group than in the control group (p<0.001). Thus, we can
conclude that PCT, like CRP, WBC, and Neu, increases its plasma concentration in women with odontogenic
abscesses of the head and neck and correlates equally well with them (Table 6 and Table 8). This gives
reason to believe that PCT in combination with CRP, WBC, or Neu, or alone, can be used as an indicator of
inflammation in the diagnosis of odontogenic abscesses of the head and neck in the female population. This
is supported by the high 95%CI, which ranges from 0.745 to 0.915 (Table 8).

The advantages of PCT over CRP, WBC, and Neu are that, unlike them, it increases its concentration only in
infections of bacterial origin [27,28]. Furthermore, PCT begins to increase in concentration two to four hours
after the onset of action of bacterial toxins and reaches its highest plasma concentrations 8-24 hours
thereafter [29]. In comparison, CRP begins to increase its plasma concentration five to six hours after the
onset of action of the etiologic factor and reaches its highest plasma values 35-50 hours thereafter [30].
Separately, the plasma half-life of PCT is 24 hours, while that of CRP is 19 hours, and thus PCT normalizes
its blood value more quickly after elimination of the infection [29,30]. This gives reason to believe that, in
some cases, PCT may even be more precise in determining the course of purulent inflammations and be a
better indicator of their prognosis.

Currently, the diagnosis of abscess and phlegmon of the head and neck is made during the clinical
examination of patients and confirmed by imaging (MRI, CT), and the prognosis of the disease and its course
is determined by the values of the examined blood parameters of inflammation WBC, Neu, and CRP. The
latter, however, with their non-specificity in bacterial infections, which we have already mentioned, are not
always categorical in this regard.

The sensitivity, specificity, and predictability of CRP, WBC, and Neu in head and neck odontogenic
abscesses and phlegmons are as follows: 84.6%, 93%, and 37.9% for CPR, 69.2%, 91.1%, and 28 .1% for WBC,
and 92.3%, 86.8%, and 26.1% for Neu [31]. The sensitivity, specificity, and predictability of PCT in our
studied group of women with the same diseases were 80%, 76.7%, and 83%. Thus, we can conclude that in
terms of sensitivity, specificity, and predictability, PCT is in no way inferior to CRP, WBC, and Neu. That is
why PCT, with its advantages over them, can be used together with them or even independently as a
biological indicator of inflammation to compensate for their shortcomings and support the management
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process of such patients.

Conclusions
PCT correlated positively and very well with other time-proven markers of inflammation such as CRP (high
correlation), WBC (significant correlation), and Neu (significant correlation) in the female population with
odontogenic head and neck suppurative infections. PCT alone or in combination with WBC, Neu, or CRP can
be used in the management of such diseases. As an independent indicator of purulent inflammatory diseases
of the head and neck of odontogenic origin in women, it can be used with a sensitivity of 80%, specificity of
76.7%, and predictability of 83%. It needs to be further investigated and analyzed in this type of pathology,
not only in the female population but also in men and children. In the very near future, it will most likely
prove to be the most accurate blood marker for measuring the severity, course, and prognosis of odontogenic
abscesses and phlegmons in humans. Its lower cut-off value (0.225 ng/ml) should be taken into account in
these diseases in the female population.
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