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Article history: Background and objective: To assess the usefulness of a risk scale based on serum procalcitonin (PCT) com-
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‘ ) between necrotizing fasciitis (NF) and cellulitis of the extremities.
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Materials and methods: Retrospective study of consecutive patients with confirmed diagnosis of NF in
one limb (n=11). This study group was compared with 23 consecutive patients with a diagnosis of severe
limbs cellulitis during the same period. The clinical data and laboratory parameters were analyzed, the
main variable was the serum level of PCT upon admission. The capacity for NF diagnosis of the two meth-
ods, PCT level and LRINEC scale score, were evaluated by ROC curve and determined by the calculation
of the area under the curve (AUC).
Results: The AUC was significantly higher with PCT measurement, both as a continuous variable and
when the risk was categorized. The cut-off point for the PCT level with the highest AUC under the curve
was from 0.87 ng/ml (sensitivity 90.9%, specificity 82.6%), whereas it was a score of 5 on the LRINEC scale
(sensitivity 72.7%, specificity 82.6%).
Conclusion: PCT measurement was a more effective method than the LRINEC score for early discrimination
between NF and cellulitis of the extremities. A low level of PCT, associated with the patient’s clinical status
and physical examination is especially useful to rule out an early diagnosis of NF.
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RESUMEN

Palabras clave: Fundamento y objetivo: Valorar la utilidad de una la escala de riesgo basada en la procalcitonina sérica

lnfeQC_ién (PCT) comparada con la escala Laboratory Risk Indicator for Necrotizing Fasciitis (LRINEC) en la discrimi-

Fascitis necrosante nacién precoz entre la fascitis necrosante (FN) y la celulitis en las extremidades.

Extremidades Material y método: Estudio retrospectivo de pacientes consecutivos con diagnéstico confirmado de FN
en una extremidad (n=11). Ese grupo de estudio fue comparado con 23 pacientes consecutivos con
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diagnéstico de celulitis severa en miembros en el mismo periodo. Se analizaron los datos clinicos y los
parametros rutinarios de laboratorio, siendo la variable principal el nivel sérico de PCT al ingreso. La
capacidad de discriminacién para el diagnéstico de FN de los dos métodos —nivel de PCT y puntuacién de
la escala LRINEC— fue evaluada mediante la curva COR y determinada por el calculo del area bajo la curva

(ABC).

Resultados: El ABC fue significativamente mayor con la medicién de la PCT, tanto como variable continua
como cuando el riesgo era categorizado. El punto de corte para el nivel de PCT con mayor ABC bajo la
curva fue a partir de 0,87 ng/ml (sensibilidad 90,9%; especificidad 82,6%), mientras que alcanzaba una
puntuacién de 5 en la escala LRINEC (sensibilidad 72,7%; especificidad 82,6%).

Conclusion: La medicion de la PCT fue un método mas efectivo que la escala LRINEC para discriminar
precozmente entre FN y celulitis de las extremidades. Un nivel bajo de PCT, asociado al cuadro clinicoy a
la exploracién fisica, es de especial utilidad para descartar el diagnéstico precoz de FN.

© 2019 Elsevier Espafia, S.L.U. Todos los derechos reservados.

Introduction

Necrotizing fasciitis (NF) is a serious infection that can lead to
amputation and even death in case of delayed treatment,! which
includes aggressive surgery and antibiotic therapy. However, an
early diagnosis may be difficult to differentiate from other soft tis-
sue infections with a better prognosis, such as limb cellulitis. The
Laboratory Risk Indicator for Necrotizing Fasciitis (LRINEC) score,
based on six routine biochemical and hematological laboratory
parameters, was suggested in 2004 by Wong et al.2 for the early
differential diagnosis of NF. In several studies, the LRINEC score
has been reported to be quite effective.>* However, its usefulness
has been questioned by other authors.”® Su et al.” did not find
LRINEC useful for the diagnosis of NF, but they did for its prognosis.
Foo et al.8 reported a low level of diagnosis in immunosuppressed
patients.

Serum procalcitonin (PCT) has been used as a reliable marker in
the diagnosis, evolution and effectiveness of treatment in various
serious bacterial infections and sepsis.? Al-Thani et al.'° reported
a positive correlation between LRINEC and PCT levels in predicting
septic shock in patients with NF. However, these authors included
patients with NF from various locations.

The aim of this study was to assess the usefulness of a PCT-based
risk scale for early discrimination between NF and cellulitis of the
limbs.

Material and methodology

A retrospective case-control study. From the database of our
service, 11 consecutive patients were identified with the confirmed
diagnosis of NF in a limb between 2009 and 2017. All these patients
presented characteristic signs of NF during surgical debridement,
such as devitalized fascia of easy digital dissection between planes,
purulent exudate or in “dishwashing water”, absence of bleeding
and regional vascular thrombosis. The diagnosis of NF was con-
firmed by histopathological study in all these patients.

For the control group, 55 patients were consecutively treated
in the same period of time with the diagnosis of severe limb cel-
lulitis. Criteria for severe non-necrotizing soft tissue infection were
clinical signs, need for hospitalization for more than 48 h, the use
of parenteral antibiotics for more than 48 h, presence of abscesses
that required surgical debridement, the evolution of the process
and negative biopsy. PCT was requested for 23 of these patients at
the time of admission and they were used as controls for this study.

Assessment

The following data was gathered from the patients of both
groups: gender, age, affected limb, comorbidities; parameters to
calculate LRINEC (PCR, creatinine, hemoglobin, leukocyte count,

glucose, serum sodium) and PCT levels at admission. In addition,
the evolution, the need for amputation and, where appropriate,
mortality were also recorded.

According to the LRINEC? score, the risk of NF was classified as
low if the index was below 6, moderate if it was 6-7 and high risk
if it was above 7. Regarding PCT, the risk was classified'? as low
when serum levels were below 0.5 ng/ml, moderate between 0.5
and 1.9 ng/ml and high with levels 2 ng/ml or higher.

Statistical analysis

All of the statistical analyses were performed using the SPSS
v.22 software. The results were shown as median and interquar-
tile range for quantitative variables, and as absolute frequency for
qualitative variables. We used the non-parametric Mann-Whitney
U test to compare between quantitative variables. To compare the
qualitative variables, Fisher’s exact test and likelihood ratio were
used. The relationship between risk categories was assessed using
Spearman’s rank-order correlation. To determine the discrimina-
tion ability between NF and cellulitis by using LRINEC score and
the serum PCT level, we created a receiver-operating character-
istic curve (ROC). And using the area under the curve (AUC) and
the Youden Index we determined the cut-off point with greater
sensitivity and specificity with every method. For all analyzes we
considered the statistical significance for values of p <0.05.

Results

The characteristics of both groups are shown in Table 1. Regard-
ing the admission parameters, there were significant differences
in the average levels of hemoglobin (p=0.031), LRINEC (p=0.005)
and PCT (p < 0.001), being significantly higher in the NF group. Com-
paring both risk indicators of NF, the moderate or higher risk was
significantly higher in the NF group using either the LRINEC score
(p=0.007) or with the serum PCT level (p=0.002). The risk indi-
cated by LRINEC and PCT had a moderate direct correlation (r=0.52;
p=0.001).

Through the ROC curve, the AUC was larger for the risk classified
using the PCT method compared to the LRINEC score (Fig. 1). Like-
wise, when comparing the results from both methods as continuous
variables, the PCT level also showed a larger AUC. The cut-off point
with the largest area under the curve (Fig. 2) was alevel >0.87 ng/ml
with PCT (sensitivity 90.9%; specificity 82.6%), and >5 points in
LRINEC (sensitivity 72.7%; specificity 82.6%).

There were 3 amputations and other 3 deaths, all in the NF group
(p=0.028). The group of NF patients had a longer hospitalization
time, with a median of 24 days, compared to the 3 days of the
cellulitis group (p<0.001).
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Table 1
Characteristics of both groups.

Variable NF,n=11 Cellulitis, n=23 D

Sex (female/male) 6/5 9/14 0475
Age (years) 51.7 (43) [23-84] 59.3 (29.7) [28-82] 0.326
Lower/upper limb 8/3 18/5 0.999
Diabetes mellitus (Yes/No) 3 7 0.999
HIV (Yes/No) 1 1 0.999
HCV (Yes/No) 2 1 0.239
CHF (Yes/No) 2 3 0.999
CKF (Yes/No) 2 1 0.239
Liver cirrhosis (Yes/No) 1 0 0.324
RA (Yes/No) 1 1 0.999
PCR (mg/l) 182 (178) [39-507] 122 (127.6) [8.7-315] 0.071
Creatinine (mg/dl) 1.27 (1.77) [0.4-7.8] 0.86 (0.19) [0.5-1.4] 0.123
Hemoglobin; g/dl 124 (3.2)[8.5-14.2] 13.8(2.5)[7.3-15.1] 0.031"
Leucocytes (x10°/1) 14(6.9) [0.7-29.4] 11.9 (7.8) [2.9-22.7] 0913
Blood glucose level (mg/dl) 123(78) [80-276] 119 (49) [75-276] 0.800
Serum sodium (meq/1) 134 (10) [127-143] 138 (4) [130-145] 0.308
LRINEC 6(3)[1-10] 2(3)[0-8] 0.005"
LRINEC risk (low/moderate/high) 3/6/2 19/3/1 0.007"
Procalcitonin (ng/ml) 3.81(57.6) [0.3-400] 0.22 (0.45) [0-10.9] <0.001"
Procalcitonin risk (low/moderate/high) 1/2/8 15/5/3 0.002"

Continuous variables: median (interquartile range) [range].
" p<0.05.
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Fig. 1. ROC on discrimination ability in the diagnosis of NF depending on the risk
calculated by the level of procalcitonin (AUC: 0.86; CI 95%: 0.72-1) versus the LRINEC
score (AUC: 0.77; C1 95%: 0.59-0.95) as categorical variables.
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Fig. 2. ROC on the ability to discriminate in the diagnosis of FN depending on the
level of procalcitonin (AUC: 0.89; 95% CI: 0.78-1) versus the LRINEC score (AUC:
0.79; 95% CI: 0.63-0.95) as continuous variables.

Discussion

The LRINEC score is based on 6 laboratory parameters (Hb,
leukocytes, glucose, sodium, creatinine and C-reactive protein),
which with different weight provide a score between 0 and 13
points, and where a score of 6 or more points suggests a NF diag-
nosis and below that a cellulitis diagnosis.? A systematic review of
the literature found the usefulness of the LRINEC score for early NF
diagnosis. However, Su et al.7 were not able to find a relationship
between LRINEC and the diagnosis of NF, although they did report
its usefulness in its prognosis, where a score over 6 was related
to higher mortality and number of amputations. Another study?®
found a low predictive level of the LRINEC score in immunosup-
pressed patients. On the other hand, it is noteworthy that among
the previous studies that only analyzed the NF of the limbs,!'-3! the
high values of the LRINEC score were only associated with a longer
hospital stay.!!

This disparity in results has led to the analysis of other potential
biomarkers for the early diagnosis of NF. PCT is a peptide precursor
of the hormone calcitonin, which is involved in calcium home-
ostasis. The PCT level increases in response to a pro-inflammatory
stimulus, especially of bacterial nature.'? During a bacterial infec-
tion PCT is mainly produced by the cells of lungs and intestine,
and is a reliable marker in the diagnosis and treatment of serious
bacterial infections and sepsis.’

Although in previous studies the score defined was 6 or more
points on the LRINEC score for the diagnosis of NF,2> patients
with NF in this study had an average score of 6 points on the
LRINEC score, ranging from 3 to 9. However, PCT serum levels over
0.87 ng/ml showed a significantly higher sensitivity. This discrep-
ancy between the two methods on diagnostic effectiveness became
clear when correlation between them was only moderate.

Studies on the use of PCT in patients with NF are rare in
the literature. Al-Thani et al.'% analyzed the prediction of septic
shock in patients with NF, establishing a cut-off point of 5.6 ng/ml.
Friederichs et al.'? also analyzed the prognosis value of PCT in rela-
tion to treatment, noting that PCT levels decreased significantly
after surgery and antibiotic therapy. However, as far as we know,
only a previous study'“ has compared the effectiveness for the diag-
nostic discrimination between NF and cellulitis using PCT levels
and LRINEC score. That study included only 3 patients with NF who
presented an LRINEC of 6-8 points, but 5 of the 21 patients with
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cellulitis also had scores of 6 or more points, while the PCT level
was significantly higher in patients with NF.

Other variables related to the diagnosis of NF have been ana-
lyzed in other studies. Wang and Hung!® found a significant
association for oxygen saturation <70% in patients with NF. Zahar
et al.'® found an association only between clinical variables and the
diagnosis of NF.

This study has several limitations, reason why its results should
be taken with caution. The study had the inherent weaknesses of a
retrospective observational study for potential bias in patient selec-
tion. Moreover, the sample size was relatively small, but similar to
the majority of the published studies, due to the low prevalence
of the disease. The cut-off point of the PCT level 0.87 ng/ml was
relatively low. Therefore, we thought it should be assessed in the
context of clinical signs. Nonetheless, it was found that the PCT-
based risk scale was effective for the differential diagnosis between
NF and cellulitis. Although these findings seem promising and use-
ful in clinical practice, further comparative and larger studies are
necessary to confirm these results.

In conclusion, in this study, measuring the PCT serum level was
a more effective method than LRINEC score to early discriminate
between NF and cellulitis of the limbs. A low level of PCT, asso-
ciated with the signs and symptoms and physical examination, is
especially useful to rule out the early diagnosis of NF.
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