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Abstract

Background. Erysipelas is an acute skin infection caused by group A and G streptococci. This infection
is associated with many comorbidities and often requires hospitalization.

Objectives. The aim of this study was to identify the factors related to the length of hospitalization in pa-
tients with erysipelas.

Materials and methods. This retrospective study included 153 admissions of 135 patients (63 women
and 72 men) hospitalized due to erysipelas from January 2010 to December 2019. Clinical symptoms, test
results, comorbidities, and antibiotic treatments were taken into consideration as factors affecting the length
of hospital stay.

Results. The median length of hospitalization was 10 days (interquartile range (IQR) = 7-14). Women
spent less time in the ward, but the difference was not significant. Features such as tinea pedis (15.5 days,
IQR = 13.5-20; p=0.002), anemia (11 days, IQR = 9-15; p = 0.02), chills (12 days, IOR = 9-15; p=0.03),
elevated serum Creactive protein (CRP) level over 100 mg/L (11 days, IQR = 8—17; p=0.02), and leukocytosis
(11 days, IQR = 815, p = 0.005) were identified as prolonged hospitalization factors. Moreover, patients
with erysipelas localized to the legs (p = 0.01) and with a gangrenous variant of erysipelas (p = 0.03) were
hospitalized longer. The first-choice antibiotic was not significant in terms of prolonged hospitalization. Pa-
tients treated with clindamycin during hospitalization, regardless of whether it was a first-line or subsequent
antibiotic, stayed in the ward significantly longer (p = 0.005).

Conclusions. Patients suffering from erysipelas with the features identified above, have a higher risk
of a prolonged stay in the hospital. Significantly increased inflammatory factors, anemia and tinea pedis
contributed to prolonged hospitalization.
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Background

Erysipelas is an acute infection of the dermis and the sub-
cutaneous tissues, most commonly localized to the lower
limbs and the face.l”3 This infection mainly affects adults
and older people, has a repetitive nature, and is associated
with certain comorbidities, including tinea pedis and dia-
betes.!~* The acute infection is primarily caused by group
A (Streptococcus pyogenes) and group G B-hemolytic
streptococci.l”” Diagnosis is usually made based on clini-
cal features including local erythema with a clearly de-
marcated margin that is associated with pain and edema,
as well as general symptoms (fever, chills, nausea, and mal-
aise).I"*7-? Guidelines for the management of skin and soft
tissue infections are typically based on expert opinion
and pathophysiological considerations. However, antibiotic
therapy for erysipelas is most often empirical and depends
on the clinical experience of the treating physician.!0-13
Erysipelas is a common cause of hospitalization, including
prolonged and repetitive hospitalizations that generate
high costs for the healthcare system.

Objectives

This study aimed to identify the factors affect-
ing the length of hospitalization in patients admitted
to the dermatology department due to erysipelas.

Materials and methods
Study design

The study was based on an analysis of clinical data from
patients hospitalized due to erysipelas in the department
of dermatology. Patients admitted for erysipelas treat-
ment from January 2010 to December 2019 were enrolled
in the study. Data analyses included identified risk fac-
tors for erysipelas development, inflammatory parameters
measured upon admission to the hospital (C-reactive pro-
tein (CRP), procalcitonin, erythrocyte sedimentation rate
(ESR), leukocytosis), the results of microbiological swabs,
and applied antibiotic treatments. The obtained data were
compared in order to examine their impact on the length
of hospitalization (Table 1).

Setting and participants

The study was conducted in the Department of Derma-
tology, Venereology and Allergology at Wroclaw Medi-
cal University. Patients admitted for erysipelas treatment
during the period of time from January 1, 2010 to De-
cember 31, 2019 were identified in the hospital elec-
tronic database using the International Classification
of Diseases, 10" revision (ICD-10) code A46 (erysipelas).
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In the analyzed period, 153 hospitalizations were identi-
fied. This corresponded to 135 patients (63 women and
72 men, mean age 61.2 +16.8 years) who were included
in the study. The number of admissions exceeded the num-
ber of patients due to repeated hospitalizations of patients
with relapses. The demographics and clinical character-
istics of the study population are summarized in Table 1.

Statistical analyses

Statistical analyses were performed using STATISTICA
v. 13 software (StatSoft Inc., Tulsa, USA). The quantitative
variables were described using median, range, interquar-
tile range (IQR), and means + standard deviations (SD).
The relationships between the length of hospitalization
and the factors were examined using the Mann—Whitney
U test. To compare more than 2 groups the Kruskal-Wallis
one-way analysis of variance (ANOVA) was used. Values
of p < 0.05 were considered statistically significant.

Results

The median length of hospitalization was 10 (IQR = 7-14)
days. Regarding sex, the median length of hospitalization
in women was slightly shorter than in men, but the dif-
ference was not significant (9 days, IQR = 7-14 compared
to 10 days, IQR = 7-14, respectively; p > 0.05). Neither age
nor the number of episodes were associated with prolonged
stay in the hospital.

Patients suffering from tinea pedis stayed in the hospi-
tal significantly longer than those without this condition
(15.5 days, IQR = 13.5-20 compared to 9 days, IQR = 7-14,
respectively; p = 0.002). In addition, anemia was associated
with prolonged hospitalization (p = 0.03; Table 2). Diabetes
mellitus, venous insufficiency, cardiac diseases, hyper-
cholesterolemia, malignancy, and post-lymphadenectomy
status did not influence the length of the hospitalization
(Table 2).

Chills at the time of admission were associated with sig-
nificantly longer hospitalization (p = 0.02). Moreover, pa-
tients with lymphadenopathy stayed in the hospital longer
than those without lymphadenopathy, but the difference
did not reach statistical significance (17 days compared
to 9.5 days, respectively; p = 0.06; Table 2).

The hospitalization duration varied with the clinical
subtype of erysipelas (p = 0.009). The post hoc tests re-
vealed that patients with a gangrenous variant of erysipelas
stayed in the hospital significantly longer than patients
with an erythematous subtype (p = 0.03; Table 2). Fur-
thermore, patients with disease localized to the lower ex-
tremities were hospitalized significantly longer than pa-
tients with erysipelas on other parts of the body (p = 0.01;
Table 2).

During hospitalization, a cutaneous swab was taken
from 16 patients. A positive culture result was associated
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Table 1. Demographic and clinical characteristics of the patients

| Number of patients (%)

Variable
Sex
Female 63 (46.7%)
Male 72 (53.3%)
Age
<20 years 1 (0.7%)
21-30 years 5(3.7%)
31-40 years 12 (8.9%)
41-50 years 15(11.1%)
51-60 years 32 (23.7%)
61-70 years 1 (23.0%)
71-80 years 24 (17.8%)
>80 years 5(11.1%)
Localization of erysipelas
Face 16 (10.5%)
Upper extremity 3 (2.0%)
Trunk 9 (5.9%)
Lower extremity 121 (79.1%)
More than 1 part of the body 4 (2.6%)
Subtype
Erythematous 108 (70.6%)
Bullous 26 (17.0%)
Hemorrhagic 8 (5.2%)
Gangrenous 3(2.0%)
Bullo-hemorrhagic 8 (5.2%)
General symptoms
Fever 100 (65.4%)
Chills 32 (20.9%)
Weakness 42 (27.5%)
Nausea 9 (5.9%)
Lymphadenopathy 11 (7.2%)
Comorbidities
Tinea pedis 8 (5.2%)
Diabetes mellitus 40 (26.1%)
Hypertension 79 (51.6%)
Hypercholesterolemia 19 (12.4%)
Chronic venous insufficiency of lower legs 30 (19.6%)
Anemia 54 (35.3%)
Cardiac disease 50 (32.7%)
Malignancy 22 (14.4%)
Post-lymphadenectomy status 0 (6.5%)
Chronic renal disease 14 (9.2%)
Obesity 19 (12.4%)
Antibiotic therapy before admission
Yes 67 (43.8%)
No 86 (56.2%)

Table 2. Length of hospitalization according to different variables. Localiza-
tion in the lower extremities, erysipelas gangrenous, the presence of chills,
tinea pedis, anemia, positive swab culture, elevated CRP, and leukocytosis
were determined as factors associated with prolonged hospitalization

Variable

Sex

Female 9(7-14)
Male 10 (7-14) 08

Localization of erysipelas
Face 7 (6-8.5)
Upper extremity 7 (6-18)
Trunk 9 (7-10) 0.01
Lower extremity 11 (7-15)
More than 1 part of the body 10 (7-14)

Subtype
Erythematous 9 (6.5-12.5)
Bullous 11.5(8-19)
Hemorrhagic 13.5(9.5-15) 0.009*  0.03**
Gangrenous 25 (19-28)
Bullous-hemorrhagic 14 (10-20)
General symptoms
Fever 9(7-14) 09
No fever 10 (7-14)
Ko il 5 (;%1145)) 0.02
Malaise 9.5 (8-15) 03
No malaise 10 (7-14)
Nausea 9(9-15) 05
No nausea 10 (7-14)
Lymphadenopathy 17 (7-21) 0,06
No lymphadenopathy 9.5 (7-14)
Comorbidities
Tinea pedis 15.5 (13.5-20) 0.002
Diabetes mellitus 10 (7-13.5) 0.9
Hypertension 10 (7-15) 0.1
Hypercholesterolemia 10 (7-14) 0.9
Chronic venous insufficiency 11 (7-14) 0.7
Anemia 11(9-15) 0.03
Cardiac disease 10 (7-14) 0.9
Malignancy 9 (5-10) 0.07
Post-lymphadenectomy status 10 (9-11) 0.9
Chronic renal disease obesity 95 (7-11) 0.5
Obesity 1(8-15) 03
Laboratory tests

Positive swab culture 17.5(9.5-21) 0.007
Elevated ERS 10 (7-15) 03
Elevated CRP (>100 mg/L) 11 (8-17) 0.02
Leukocytosis 11(8-15) 0.005
Elevated procalcitonin 13 (7-15) 0.97

The median
length of stay in
the hospital (IQR)

p-value

IQR - interquartile range; ERS — erythrocyte sedimentation rate; CRP — Greactive
protein; * p-value obtained with the Kruskal-Wallis test; ** p-value
obtained with post hoc test. Values in bold are statistically significant.
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with longer hospitalization (17.5 days, IQR = 9.5-21;
p = 0.007). Regarding markers of inflammation on ad-
mission, 87 (56.9%) patients had leukocytosis (median
10.89 x 103 cells/pL, IQR = 8.3-14.3; range 3.04-37.8 x 103
cells/uL), 140 (91.5%) had elevated serum CRP levels (me-
dian 82.9 mg/L, IQR = 35.5-158.8; range 0.4—530.0 mg/L),
112 (73.2%) had increased ESR (median 67 mm/h,
IQR = 35-86; range 4—125 mm/h), and 73 (47.7%) had ele-
vated procalcitonin values (median 0.2 ng/mL, IQR = 0.07-
0.83; range 0.01-14.7 ng/mL). Patients with leukocytosis
were hospitalized significantly longer than patients with
anormal white blood cell range (p = 0.005), and an elevated
CRP level over 100 mg/L significantly increased the length
of stay in the ward (p = 0.02; Table 2).

Before the admission, 67 (43.8%) patients used an oral
antibiotic treatment. Antibiotic therapy before hospital-
ization did not affect the length of stay (p = 0.8; Table 2).
As the first-line treatment during hospitalization, the most
commonly chosen antibiotic was clindamycin (n = 41;
26.8%), followed by amoxicillin with clavulanic acid
(n = 34; 22.2%). Twenty-six (17.0%) patients were treated
with cephalosporins, 23 (15.0%) with penicillin, and 20
(13.1%) with lincomycin. Eight (5.2%) were treated with
combination antibiotic therapy since day 1. There were
no statistically significant differences between the length
of stay and the first-line antimicrobial therapy (p = 0.1).
However, patients treated with clindamycin during their
hospitalization, regardless of whether it was a first-line
or subsequent antibiotic, spent significantly more time
in the ward than patients treated with other antimicrobial
medications (p = 0.005).

Discussion

Prolonged hospitalization of patients with erysipelas
is a significant financial burden for the healthcare sys-
tem. Higher costs are associated with additional tests and
examinations, long antibiotic therapy courses, and a delay
in patient’s return to activities and work.

The current results did not demonstrate the superior-
ity of any of the antibiotics in terms of hospitalization
time. However, it was observed that patients treated with
clindamycin were hospitalized longer than patients treated
with other antibiotics. Brindle et al.'* analyzed 43 studies
with 5999 patients to examine the optimum antibiotic treat-
ment for erysipelas and cellulitis. This review also did not
determine an advantage for using any group of antibiotics
or antibiotic combination therapy. The German guidelines
recommend intravenous treatment with crystalline penicil-
lin G for 7-10 days. In the case of penicillin allergy, treat-
ment with clindamycin for 7-10 days is recommended.!®
Since the bacterial sensitivity to a particular antibiotic
may change over time and the treatment is often empiri-
cal, knowledge of the most common local pathogens causing
erysipelas may help in choosing the right therapeutic option.
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In the current research, it was observed that tinea pe-
dis is one of the factors associated with a prolonged stay
in the hospital. Pavlotski et al.!® also identified tinea pedis
as a contributing factor for recurrent episodes of erysipelas.
Moreover, obesity, venous insufficiency, and lymphedema
were mentioned as recurrence risk factors.!® A recent pub-
lication by Korecka et al.! also found tinea pedis as an im-
portant risk factor for the disease, not only for the first
episode, but also for recurrent erysipelas.

Another factor identified in the current study that sig-
nificantly affected prolonged stay in the ward was anemia.
While there is less evidence in the literature to support
the association between these variables, the relationship
may be due to a lower oxygen supply, ischemia and more se-
vere erysipelas caused by a low hemoglobin concentration.

Roda et al.'” found that positive culture results, CRP and
leukocytosis were characteristics associated with a pro-
longed stay in the hospital. In the current study, it was also
observed that these factors were associated with longer
hospitalization. Other factors affecting prolonged hospital-
ization were advanced age, previous episodes of erysipelas/
cellulitis, and the presence of complications.!

It was also found that localization to the lower extremities
and increased levels of inflammatory markers were risk fac-
tors for a prolonged hospital stay. These findings are in line
with other studies.!® In contrast, correlations between
the length of hospitalization and fever on admission, ab-
scesses, obesity, diabetes mellitus, and thrombosis, that have
been reported in other studies, were not observed here.'®

Limitations

We realize that our research carries the risk of bias.
The main limitation of the present study is the possi-
ble exclusion of potential confounding factors for pro-
longed hospitalization, such as the adverse social context
or the occurrence of other complications not directly
related to erysipelas. Another limitation is the possible
misclassification of a certain number of cases. Most cases
were classified as erysipelas on clinical grounds only and
this condition cannot always be clearly distinguished from
cellulitis. Due to these limitations, further prospective
research should be carried out to verify our conclusions.

Conclusions

Erysipelas is an infectious disease that, due to its severe
course, often requires hospitalization. Prolonged hospital-
ization is a burden for the healthcare system and an ad-
ditional risk for patients. Here, we revealed that some fac-
tors, such as the clinical features of the disease, laboratory
test results, and the choice of treatment, have an impact
on the length of hospitalization of patients with erysipelas.
In clinical practice, patients with the above risk factors
should receive special care.
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