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Introduction

Erysipelas is a relatively common infection of the upper dermis 
and superficial lymphatics. The affected area is tender and in-
tensely erythematous, with a clearly demarcated margin with re-
gional lymphadenopathy (1). Erysipelas most commonly involves 
the lower extremities or the face. Local skin affection is associated 
with general signs and symptoms such as malaise, nausea, chills, 
and fever. The diagnosis is based on clinical signs (2). Bacteriolog-
ical sampling is rarely performed in day-to-day clinical practice. 
The sensitivity of skin cultures in erysipelas is considered low 
(less than 40%). Group A β-hemolytic streptococci are thought to 
be the most frequent cause of erysipelas, with some recent stud-
ies showing the importance of groups B, C, and G streptococci, 
Staphylococcus aureus, and other bacteria (3).

The predisposing factors for erysipelas are disruption of the 
cutaneous barrier (dermatophytosis and chronic ulcers of the 
skin), venous insufficiency, obesity, diabetes mellitus, heart fail-
ure, and previous surgery (4–9). Cellulitis—infection of the der-
mis and subcutaneous fat—cannot always be differentiated from 
erysipelas. The advancing border of cellulitis tends to be rather 
indistinct compared to erysipelas, which presents with a raised, 
distinct border. Cellulitis and erysipelas can result in local necro-
sis and abscess formation (10).

Most cases are treated at the primary care level because pa-
tients with uncomplicated erysipelas adequately respond to anti-
biotics. Referral to the secondary level of care is rarely necessary 
(11). Complications are expected in the elderly and in patients 
with chronic diseases; for example, diabetes mellitus, alcohol-
ism, and cardiovascular diseases. Despite the frequency of ery-
sipelas, there is a paucity of recent epidemiological studies, with 
most studies performed in hospital settings with practically no 
data from the primary level of care (6, 12).

This study presents the descriptive epidemiology of notified 

erysipelas cases from 2000 to 2016 in Slovenia.

Patients and methods

Data on notified erysipelas cases from 2000 to 2016 were extracted 
from the SURVIVAL electronic database of reportable communi-
cable diseases. Erysipelas is listed as one of the case-based man-
datory notifiable communicable disease from 1977 onwards. Ac-
cording to the Rules on Reporting Communicable Diseases, the 
data reported include demographics (age and sex), the date of 
onset of the illness, microbiological confirmation of diagnosis, 
hospitalization, and outcome (13). According to the legislation, 
primary, secondary, or tertiary-care physicians are obligated to 
report cases of erysipelas. The cases are mostly reported in paper 
form, and in recent years some institutions have reported them 
electronically. Reporting in paper form is likely to be an obstacle 
to completeness of the data. Data are checked at the regional and 
national levels for consistency and duplicates are deleted.

Laboratory confirmation has not been attempted in most cases. 
According to the Definition of Notifiable Communicable Diseases, 
most erysipelas cases have been classified as probable and not 
confirmed cases because diagnosis has relied on clinical presen-
tation only (14).

The yearly crude and age-standardized erysipelas incidence 
rate per 100,000 inhabitants for the age groups 0–49, 50–64, 
65–74, and ≥ 75 were calculated. A direct standardization method 
was used to compare the erysipelas incidence rate over a longer 
period of time, in which the age structure changed to avoid the 
possibility of having different frequency distributions attributed 
to the aging of the population. The Slovenian standard popula-
tion (2002 census) was used as recommended by SLORA (http://
www.slora.si/en/definicije-kazalnikov-in-metod).

Monthly average temperatures were provided by the Slovenian 
Environment Agency and were extracted from the webpages of  the
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Slovenian Statistical Office. The correlation between erysipelas 
incidence and average temperature was calculated using the 
Pearson correlation coefficient.

Results

From 2000 to 2016, the Slovenian national surveillance system re-
ceived 36,254 erysipelas notifications. During the observed time 
period of 17 years, there was a noticeable increase in reported ery-
sipelas cases (from 1,399 cases in 2000 to 2,397 cases in 2016). The 
yearly age-standardized incidence rate of erysipelas increased 
from 71.5 per 100,000 in 2000 to 111.3 per 100,000 in 2016 (Table 1).

An increase was noted in all age groups, but it was most pro-
nounced in the age group ≥ 75 (a 70% increase) and was the small-
est in the age group 50–64 (a 6% increase; Fig. 1).

Overall, erysipelas was more frequently notified in females 
(21,105 cases, 58.2%) than in males (15,149 cases, 41.8%). The 
male-to-female ratio changed from 2000 to 2017 in favor of males; 
the percentage of female cases dropped slowly but constantly, as 
shown in Fig. 2.

The incidence rate was higher in females in the age groups 
65–74 and ≥ 75 during the entire period surveyed. In the age group 
50–64, the erysipelas incidence rate was higher in females from 
2000 to 2011 and in 2016, and slightly lower from 2012 to 2015. In-
terestingly, in the age group 0–49, the incidence rate was found to 
be higher in male patients, with an increasing divergence between 
the sexes over the years.

The percentage of patients treated as outpatients increased; 
less than 5% of all notified cases were admitted to the hospital in 
2016. As expected, the hospitalization rate rose with increasing 
age, with no difference observed between men and women.

The data revealed a typical seasonal pattern of erysipelas. 
Half of the cases occurred from June to September or from May 
to August, depending on the temperature conditions in specific 
months. Spearman’s correlation coefficient between temperature 
and the number of cases was 0.74 in all age groups. The correla-
tion for patients ≤ 64 years old (0.8) was stronger than that for 
patients ≥ 65 years old (0.6).

Discussion

The findings of a retrospective analysis performed on surveillance 
data revealed the key epidemiological trends for erysipelas in Slo-

Table 1 | Crude and standardized number of erysipelas cases and incidence rates per 100,000 population, Slovenia, 2000–2016.

Year No. of cases
(incidence rate)

Standardized no. of 
cases (incidence rate)

No. of female cases 
(incidence rate)

Standardized no. of 
female cases

(incidence rate)

No. of male cases 
(incidence rate)

Standardized no. of 
male cases 

(incidence rate)
2000 1,399 (70.8) 1412.9 (71.5) 889 (87.2) 889.2 (87.2) 510 (53.2) 519.7 (54.3)
2001 1,508 (75.7) 1510.8 (75.8) 918 (90.1) 919.1 (90.3) 590 (60.6) 591.5 (60.7)
2002 1,675 (83.9) 1675.0 (83.9) 1,028 (100.8) 1028.0 (100.8) 647 (66.3) 647.0 (66.3)
2003 1,966 (98.5) 1964.9 (98.4) 1,202 (117.9) 1202.3 (118.0) 764 (78.2) 762.9 (78.1)
2004 1,897 (95.0) 1895.8 (94.9) 1,174 (115.1) 1173.6 (115.1) 723 (74.0) 722.3 (73.9)
2005 1,865 (93.2) 1859.9 (92.9) 1,130 (110.7) 1128.4 (110.5) 735 (75.0) 732.0 (74.7)
2006 2,046 (101.9) 2033.0 (101.2) 1,190 (116.4) 1186.5 (116.0) 856 (86.8) 847.5 (86.0)
2007 2,143 (106.1) 2117.9 (104.9) 1,282 (125.2) 1276.1 (124.6) 861 (86.5) 844.5 (84.9)
2008 2,380 (116.7) 2329.0 (114.2) 1,399 (136.2) 1388.8 (135.2) 981 (96.9) 945.9 (93.4)
2009 2,447 (119.8) 2391.1 (117.1) 1,440 (139.7) 1424.7 (138.2) 1,007 (99.5) 971.5 (96.0)
2010 2,332 (113.8) 2271.1 (110.8) 1,320 (127.6) 1300.9 (125.7) 1,012 (99.7) 973.5 (95.9)
2011 2,451 (119.4) 2383.2 (116.1) 1,388 (133.8) 1346.6 (131.6) 1,063 (104.7) 1021.8 (100.6)
2012 2,511 (122.1) 2437.1 (118.5) 1,388 (133.6) 1362.3 (131.1) 1,123 (110.4) 1077.4 (105.9)
2013 2,464 (119.7) 2388.5 (116.0) 1,399 (134.6) 1372.3 (132.0) 1,065 (104.4) 1019.5 (100.0)
2014 2,364 (114.7) 2289.0 (110.0) 1,308 (125.7) 1282.1 (123.3) 1,056 (103.4) 1009.2 (98.8)
2015 2,429 (117.7) 2349.9 (113.9) 1,346 (129.4) 1318.9 (126.8) 1,083 (105.9) 1033.8 (101.1)
2016 2,377 (115.2) 2298.1 (111.3) 1,304 (125.3) 1277.9 (122.8) 1,073 (104.8) 1022.9 (99.9)

Figure 1 | Notified erysipelas incidence rates by age group, 0–49, 50–64, 65–74, 
and 75+, Slovenia, 2000–2016.

Figure 2 | Notified erysipelas cases by sex, Slovenia, 2000–2016.

Figure 3 | Monthly number of notified erysipelas cases and average monthly tem-
perature, Slovenia, 2012–2014.
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venia. In recent years, the erysipelas incidence rate has mostly 
been rising among the elderly: the disease was more common in 
females, was rarely confirmed microbiologically, and has a pro-
nounced seasonal pattern.

The population-based data on erysipelas are scant. Most stud-
ies were observational and included data from hospitalized pa-
tients with erysipelas (3–5, 8, 12, 15). Admission to a hospital is re-
quired in more severe, complicated erysipelas cases, and may not 
reflect all aspects of epidemiology in a specific population. Slo-
venian surveillance data are comparable to the study performed 
by Bartholomeeusen et al. in the Netherlands (6). An increase in 
erysipelas cases over the years has been observed in this Dutch 
study, including only patients treated at the primary level of care. 
In a 10-year period, the incidence rate increased from 1.74 to 2.43 
per 1,000 patients, with the highest upsurge in the ≥ 75 group (6), 
which is in agreement with the findings of this study. An increas-
ing trend for erysipelas (a notifiable disease) has been found in 
the Czech Republic; there was an increase in the incidence rate 
from 25 to 35 per 100,000 inhabitants (16), which was only one-
third of the reported incidence rate in Slovenia.

In hospital-based studies from Spain (15) and Sweden (3), a 
slight male preponderance in erysipelas cases was found, where-
as in two other studies females marginally outnumbered males 
(8, 12). In one study, significantly more women with erysipelas 
were admitted to the hospital than men (17). The only study from 
primary care failed to reveal any sex difference (6). Of note, the 
data from this study indicated higher incidence rates in females 
(except in the age group 0–49), with a diminishing sex difference 
over the years. The prevalence of risk factors such as obesity, dia-
betes mellitus, chronic venous disorders of the lower limbs, and 
dermatophytosis may vary between populations, with a subse-
quently different sex distribution of erysipelas. Epidemiological 
studies confirmed the higher frequency of venous diseases of the 
lower extremities in women compared to men, which might ex-
plain the higher incidence in this study (18). However, obesity and 
diabetes mellitus are increasingly more frequent in males, which 
may explain the decrease in the sex difference (19).

According to a Dutch study, only one out of 14 erysipelas pa-
tients needed inpatient care (11). The erysipelas hospitalization 
rate dropped considerably in Slovenia. These findings are in line 
with the general trend of more stringent criteria for hospital ad-
mission, shortage of hospital beds, and financial restrictions in 
healthcare.

Most recent studies from temperate climate zones have found 
more erysipelas cases during the summer (6, 8, 17, 20). It might be 

speculated that higher temperatures predispose the development 
of dermatophytosis, enhance venous and lymphatic stasis, and 
favor skin fissures as points of bacterial entry to upper dermis. No 
seasonal variation has been found by others, or there have been 
more cases in spring and autumn (21, 22). A trend for increased 
episodes of facial erysipelas during autumn and winter was noted 
by Krasagakis (10). A possible explanation is that the seasonality 
of facial erysipelas is linked to a higher frequency of respiratory 
tract infections.

The main limitation of this study is the inherent weakness 
of the data. Most cases were classified as erysipelas on clini-
cal grounds only. Erysipelas cannot always be distinctly distin-
guished from cellulitis, which is a deeper infection of the skin; a 
clearly demarcated edge of the erysipelas is considered a typical 
feature of the disease. The misclassification of a certain number 
of cases is undoubtedly an issue. The current surveillance system 
does not allow separation between the first episode of erysipelas 
and the recurrent case of the disease, which is a weakness in the 
study.

Bacteriological sampling is rarely demanded at the primary 
care level. Even in hospitalized patients, microbiological speci-
mens are rarely collected. Patients subjected to blood culturing 
have significantly more often a serious disease and/or underlying 
illness. In one large retrospective study from Sweden, microbio-
logical specimens were taken from approximately 30% of patients 
with erysipelas, out of which 72% were positive for Staphylococcus 
aureus (most often isolated in pure culture) (3). Staphylococcus 
aureus was the most common pathogen identified in hospitalized 
patients in a Greek study (8). Group A β-hemolytic streptococci, 
followed by groups B, C, and G streptococci, are usually cited as 
the most common causes of erysipelas (2), which is a discrepancy 
in the studies mentioned above. It would be interesting to study 
the etiology of erysipelas in primary care settings, but this would 
be difficult to perform for practical reasons (6). Data from our ret-
rospective analysis of notified cases did not add any new knowl-
edge to the etiology of erysipelas.

Underreporting of erysipelas cases might present a barrier to 
attaining high quality and comprehensive data for prospective 
studies. The aim of this study was to display trends in the age/sex 
distribution and seasonality, and that goal was achieved. The in-
cidence rate is most probably underestimated due to incomplete 
notification.

To conclude, the aging population will continue to increase 
the burden of erysipelas, unless health promotion and prevention 
lower the prevalence of the risk factors.
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