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ABSTRACT
Background: Erythema nodosum (EN) is the most common clinical variant of panniculitis. It may occur in association
with a wide variety of causative stimuli. The aim of our study is to describe the possible etiologic factors associated with
EN and compare them with the series previously reported in the literature. Materials and Method: This is a retrospective
chart review of 287 patients who have presented to our clinic with tender erythematous nodular lesions and finally
diagnosed as eythema nodosum between January 2010 and December 2015. Results: Our retrospective study included
239 females and 48 males (sex ratio, 5:1). Of the 287 EN patients, etiologic factor has been determined in 123 (42.85%)
of the participants and this group was categorized as secondary EN. In secondary EN group the leading etiologic factor
was infections (n=68, 23.69%). Other etiologic factors were Behcet’s Disease (n=18, 6.27%), connective tissue disease
(n=8, 2.78%), tuberculosis (n=6, 2.09%) sarcoidosis (n= 5, %1.74), drugs (n=6, 2.09%), granulomatous mastitis (n=2,
0.69%), IBD (n=2,0.69%), malignancy (n=1, 0.34%) and food supplement (n=1, 0.34%). Conclusion: Our data confirm
that viral and bacterial infections are the leading causative factors of EN, followed by Behcet’s Disease, pregnancy and
connective tissue disease (CTD). These conditions should be investigated as part of systemic search.
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INTRODUCTION
Erythema nodosum (EN) is the most common clinical
variant of panniculitis which is characterized with
symmetric, warm, non-ulcerating, non-scarring, tender,
red nodosities. The condition frequently occurs on the
lower extremities especially on pretibial regions. Most
cases appear between the second and fourth decades
and the condition affects females more frequently [1-3].
The lesions generally tend to regress within three or four
weeks spontaneously. New crops of lesions may continue
to appear up to 6 weeks. Even though the diagnosis is
based on mainly typical clinical characteristics, deep
incisional biopsy may be beneficial for atypical cases.
Histopathological examination reveals hypodermal
septal inflammation without sign of vasculitis. The
exact pathogenesis remains unclear even though it is
considered to be a hypersensitivity reaction against
various antigenic stimuli. It may occur in association

with a wide variety of causative stimuli including
infection diseases, drugs, inflammatory bowel disease
(IBH), sarcoidosis, tuberculosis, Behcet’s disease (BD)
and malignancy. Despite most cases have no clearly
identified causative factor, it may be a cutaneous sign
of systemic serious comorbidity [1,3,4].
The aim of our study is to describe the possible
etiologic factors associated with EN, to examine the
characteristics of the primary and secondary forms
of the disease and to compare them with the series
previously reported in the literature. For this purpose we
have collected data of the patients with the diagnosis
of EN who have been diagnosed and treated in our
department during the period of 2010-2015.

MATERIALS AND METHODS
This is a retrospective chart review of 287 patients who
have presented to our outpatient clinic with tender

How to cite this article: Ayse O, Pinar IU, Buket S, Basak Y. Data analysis of 287 patients present with erythema nodosum: A closer look at associations. Our
Dermatol Online. 2018;9(1):1-6.
Submission: 19.07.2017;

Acceptance: 08.09.2017

DOI: 10.7241/ourd.20181.1

© Our Dermatol Online 1.2018

1

www.odermatol.com

erythematous nodular lesions between January 2010
and December 2015. They were finally diagnosed
EN by characteristic clinical findings with or without
histological confirmation. Skin biopsies have been
carried out in the patients (n= 62) who had not been
diagnosed with existing clinical features and had
atypical clinical presentation.

Ethics Statement

Patients were included on the basis of recorded data
on the software of hospital information system,
Fonet. Medical charts of patients with the ICD
code of erythema nodosum for past medical history,
infectious symptoms and drug use in preceding
weeks. The demographic features (age and sex);
clinical features, laboratory tests including complete
blood count, erythrocyte sedimentation rate,
C-reactive protein, liver function tests, rheumatoid
factor, angiotensin converting enzyme, hepatitis B
and C serology, anti-streptolysin O (ASO) titer in
two consecutive evaluation at 2-4 weeks intervals,
anti-nuclear antibody (ANA), urine test; tuberculin
skin test; radiological studies including chest x-ray
and thorax computed tomography results were
evaluated. Patients who had incompatible histological
characteristics and whose data were lacking were
excluded from the study.

Patients in our retrospective study included 239 females
and 48 males (sex ratio, 5:1). Patient’s ages ranged
between of 8-88 years (mean age of 39.2). Thirty
eight percent (n=38) of the patients were required
inpatient management. Mean hospital stay was 16 days
for these patients. Many of the outpatient cases
(n=169 patients, 58.88%) were sufficiently treated with
removing triggering factor, leg elevation, wet dressing
(with 0.9% NaCl or eau de goulard for 20 minutes twice
in a day) with bed-rest. In 37 patients nonsteroidal antiinflammatory drugs and potassium iodide treatment
(300-500 mg three times daily) were effective.
Colchicine or colchicine-corticosteroid combination
was used in 27 of inpatients, effectively. Three of
patients who have presented with severe clinical
symptoms or did not show clinical improvement were
treated with colchicine, corticosteroid and azothioprine
combination.

We diagnosed group A beta-hemolytic streptococcal
infections with positive throat culture with/or two
high consecutive ASO titers with 2-4 weeks interval.
We considered patients as viral upper respiratory
tract infection when there are clinical findings
without bacteriologic evidence of streptococcal
or any other bacteriologic infection. Diagnosis of
tuberculosis and sarcoidosis were biopsy proven.
Patients were questioned and evaluated for the
signs and symptoms of BD according to the recently
described diagnostic criteria of Behcet’s Syndrome
International Study Group Criteria [5] and these
patients were newly diagnosed with BD after the
clinical presentation of EN lesions. Given the aim
of this study is examining patients present with
erythema nodosum we excluded the data of BD
patients who had been following-up in our Behcet
disease outpatient clinic. 58% of whom had EN/EN
like lesions during follow-up period.

Of the 287 EN patients, we could not identify any
causative factor or association in 164 (57.14%)
of participants. Possible etiologic factor has been
determined in 123(42.85%) of the participants and
this group was categorized as secondary EN (Table 1).

Patients with EN who were previously diagnosed of BD
and in our clinic. Continuous data were reported as
the mean SD and categorical variables were reported
as percentages.
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The methods were in accordance with ethical principles
of Declaration of Helsinki and the approval letter of
ethics committee was obtained.

RESULTS

Prodromal systemic symptoms were exist in 25%
(n=41) of primary and 38% (n=46) of secondary
groups. Atypical clinical presentation (n=62) such
as unilateral involvement, or atypical localization
including upper extremities, gluteus, trunk and thighs
were mostly – in 48 patients- observed in secondary EN
group. In secondary EN group the leading etiologic
factor was infections (n=68, 23.69%). Other etiologic
factors were BD (n=18, 6.27%), connective tissue
disease (n=8, 2.78%), tuberculosis (n=6, 2.09%)
sarcoidosis (n= 5, 1.74%), drugs (n=6, 2.09%),
granulomatous mastitis (n=2, 0.69%), IBD (n=2, 0.69
%), malignancy (n=1, 0.34%) and food supplement
(n=1, 0.34%). Pregnancy was the precipitating event
in twelve (5.02 %) of 239 female patients (Table 1).
Upper respiratory tract infections, common cold and
influenza were the most common associated infectious
2

www.odermatol.com
Table 1: Etiologic factors of patients diagnosed with erythema
nodosum
Etiology
n (%)
Idiopathic

164 (57.54)

Secondary

121 (42.45)

Table 2: Laboratory findings of idiopathic and secondary
Erythema nodosum groups
Idiopathic
Secondary
Erythema
Erythema
nodosum
nodosum

Infection

66 (23.1)

Female/male

1) Viral infections

37 (12.98)

Mean age

Viral upper respiratory infection

34 (11.92)

Laboratory tests

133/31

104/17

42

35

Hepatitis B virus infection

2 (0.70)

Leukocytosis

39 (13.6%)

6 (21%)

Orf Disease

1 (0.35)

High sedimentation rate

83 (29.1%)

32 (11.2%)

2) Bacterial infections

23 (8.07)

C-reactive protein positivity

74 (25.9%)

37 (12.9%)

AGBH streptoccocal tonsillitis

11 (3.85)

High ASO level

31 (10.8%)

11 (3.8%)

Urinary infection

6 (2.10)

Tuberculin skin test postivity

31 (10.8%)

10 (3.5%)

Pneumoniae (s.pneumonia)

3 (1.05)

Radiological examination

Tularemia

2 (0.70)

Gardnerella vaginalis vaginitis

1 (0.35)

Bilateral hilar and mediastinal LAP on
thorax CT

3) Tuberculosis

5 (1.75)

Pulmonary tuberculosis

3 (1.05)

Tuberculous lypmhadenitis

1 (0.35)

Cutaneous tuberculosis

1 (0.35)

4) Atypical Mycobacterial infection

1 (0.35)

Behcet’s disease

18 (6.31)

Pregnancy

12 (4.21)

Connective tissue sisease

8 (2.80)

Romatoid arthritis

2 (0.70)

Ankylosing spondylitis

1 (0.35)

Systemic sclerosis

1 (0.35)

Sjogren’s syndrome

1 (0.35)

Systemic lupus erythematosus

1 (0.35)

Sarcoidosis

5 (1.75)

Granulomatos mastitis

2 (0.70)

Drugs

6 (2.10)

Oral contraceptive drugs

5 (1.75)

Non steroidal anti-inflamamtory drugs

1 (0.35)

Inflammatory bowel disease

2 (0.70)

Malignancy (ALL)

1 (0.35)

Food supplement (protein powder)

1 (0.35)

triggers. The diagnosis of acute hepatitis B (HBV)
infection was established by characteristic serologic
profile in two patients and another one has had the
history of chronic inactive hepatitis. In one patient
EBV tonsillitis had been proven with acute exudative
tonsillitis and EBV IgM positivity. A patient with
a purulent-appearing papulonodular lesion on the
finger and a history of contact with sheep had the
diagnosis of orf disease. Among bacterial infections,
group A beta-hemolytic streptococcal infections
were discovered in eleven of patients. Six patients
that had dysuria symptom and finding of Eschericia
coli in urine culture were regarded as urinary tract
infection. In three patient that have admitted with
fever, cough with which phlegm, chest pain, infiltration
in chest X-ray, a diagnosis of streptococcal pneumonia
has been done with positive sputum cultures. Two
cases that have had the history of living in the
epidemic regions were considered the diagnosis of
ulceroglandular tularemia. One female patient had a
© Our Dermatol Online 1.2018

2 (0.7%)

8 (2.8%)

diagnosis of Gardnerella vaginalis associated vaginitis.
We established active pulmonary tuberculosis in
three, tuberculosis lymphadenitis in one, tuberculous
spondylitis in one and cutaneous tuberculosis in one
of the cases.
Eighteen (6.27%) of cases were diagnosed with
BD. Five patients who have presented with typical
Löfgren’s syndrome findings such as EN, bilateral
hilar adenopathy were diagnosed with sarcoidosis.
Granulomatous mastitis has been established in two
females. The other potential etiologies and laboratory
findings are summarized in Tables 1 and 2.
Regarding the patients with preceding viral upper
respiratory tract infections and tonsillitis approximately
3 weeks of time interval was observed between the
infection and onset of lesions. Exact time period could
not be identified for other potential associations.
There was not any detectable difference in primary
or secondary EN groups according the lesion number.
Highest number of EN lesions (nine nodules) was
observed in a patient with the diagnosis of inflammatory
bowel disease. During the 5-year data period recurrence
was observed in twelve patients (9 of idiopathic group
and 3 of secondary group; one had sarcoidosis, two had
Behcet disease).

DISCUSSION
To our knowledge, this is the largest series of patients in
the literature. Our study indicates that most common
(23.1%) predictive factor of EN is infections and viral
infections were the most common form. However
demonstrating the causative factors and link between
an infectious disease and EN may be extremely difficult
because of the clinical or serologic improvement at the
3
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time of lesion development. Also, differentiating the
preceding subclinical symptoms of erythema nodosum
(malaise, arthritis, fever etc) from the prodromal
period of an infectious etiology is a potential pitfall.
On the other hand, drugs frequently implicated factors
in etiology of EN, nevertheless we could assessed
medication in 2% of participants. The incidence of
drug use in the etiology of EN was much lower than we
expected regarding the lack of data regarding medical
history and unconsciously medication use attitudes of
our society. For these reasons, we believe that infectious
and medical triggers may be overlooked and these
patients were classified as ‘idiopathic’ or primary EN.
There are variable results about the frequency of
tuberculosis in the etiology of EN in Turkey. Mert
et al. were reported higher frequencies of primary
tuberculosis [3,6]. On the other hand none of the
patients were diagnosed with primary tuberculosis in
the series of Kisacik et al [7]. Our study revealed that
tuberculine skin test (TST) was reactive in 41(14%) of
all cases whereas mycobacterium tuberculosis infection
could be identified as a predictive factor in 6 (2%) of
the cases. Given the fact that EN is a reactive process
of immuncompetent individuals, strong positive
response to TST is not surprising especially in Turkey,
high incidence setting for tuberculosis. Therefore,
according to our experience, erythema nodosum may
occur in patients with highly positive tuberculine skin
test but without focus of infection.

In our series other uncommon infectious triggers
were also identified; hepatitis B virus, parapoxviurs
(orf disease), Francisella Tularensis (tularemia),
Gardnerella Vaginalis, atypical mycobacterial infection.
In literature numerous factors other than infections
and drugs have been known to cause to EN; malignant
disease, pregnancy, sarcoidosis and romatologic disease.
Needless to say, the proportion of secondary factors and
overall incidence of EN differs from between distinct
geographic regions (Tables 3 and 4).
In contrary to some reports, we detected BD as a second
common trigger in 6.3% of patients presenting with
erythema nodosum [8]. Similar to other reports from
our country, by taking into account data of BD patients
who had develop EN lesions in the follow-up period,
association of BD and EN was detected in 29,7% of our
patients [9,10] (Table 3).
Sarcoidosis is one of the most common etiologic factors
in Europe [11,12]. However, we detected sarcoidosis
with the ratio of 1%. Pregnancy, hormone therapy and
oral contraceptive pills are other well known triggering
factors of EN [1,13]. In a young male patient we could
associate EN with usage of protein powder supplement
with the purpose of gaining muscle for a few weeks. We
considered that the protein products might induced the
occurrence of EN although there is not report in the
literature. Idiopathic granulomatous mastitis (IGM)
represents a rare association of EN [14]. Notably our

Table 3: Secondary factors and overall incidence of Erythema nodosum in distinct geographic regions
Study

Patient
number
Female/Male
İdiopathic

Singapore
France
Turkey
Spain
Turkey
Turkey
(1994-1997)[16] (1960-1995)[1] (2003-2007)[9] (1988-1997)[12] (1993-2004)[3] (2013)[17]
75

129

72

106

100

107

Turkey
Greece
(2005-2010)[11] (1984-1990)[8]
66

132

Current
study
(2010-2015)
285

65/10

108/21

51/21

82/24

84/16

70/37

47/19

110/22

238/48

45 (60%)

71 (55%)

30 (41%)

39 (36.8%)

53 (53%)

37 (34.6%)

52 (78%)

46 (35%)

164 (58%)

Secondary

30 (40%)

58 (45%)

42 (58.3%)

67 (63.2%)

47 (47%)

70 (65.4%)

14 (21%)

86 (65%)

121 (42%)

Infections

25 (33.3%)

42 (32.6%)

24 (33.3%)

34 (32.07%)

21 (21%)

9 (8.4%)

6 (9.09%)

25 (19%)

66 (23%)

Behcet’s
syndrome

2 (3%)

13 (18%)

2 (1.9%)

6 (6%)

40 (37.4%)

15 (22%)

5 (3.8%)

18 (6%)

Pregnancy

3 (4%)

12 (14%)

5 (4.6%)

Drugs alone
Sarcoidosis

14 (10.8%)

1 (1.3%)

2 (2%)

2 (3%)

8 (6%)

3 (4.1%)

3 (2.8%)

5 (5%)

13 (19%)

10 (7.6%)

6 (2%)

1 (1.3%)

22 (20.75%)

10 (10%)

10 (15%)

37 (28%)

5 (1%)

1 (0.8%)

8 (3%)

Rheumatoid
Diseases
Inflammatory
bowel disease

2 (1.9%)
2 (1.5%)

3 (2.8%)

Malignancy

1 (0.94%)

Sweet
syndrome

2 (1.9%)

Granulomatous
mastitis
Food
suplement
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17 (15.9%)

3 (3%)

2 (0.7%)
1 (0.35%)

2 (1%)
1 (0.35%)

4

www.odermatol.com
Table 4: Infectious precipitant factors of Erythema nodosum in distinct geographic regions, Cold, flu/influenza, or nonpurulent pharyngitis*
France[1]
Greece[11]
Study
Singapore[16]
Turkey[9]
Spain[12]
Turkey[3]
Turkey[17]
Turkey[10]
Current
(1994-1997) (1960-1995) (2003-2007) (1988-1997) (1993-2004) (2014)
(2005-2010) (1984-1990)
study
(2010-2015)
Infections

25

42

24

34

22

9

25

66

Bacterial

11

42

22

14

22

9

12

29

9

8

14

2

5

Bacterial URTI

6 (unspecified)

20

Bacterial UTI

2

6

Streptococcal
infections

7

36

7

11

Tuberculosis

2

1

5

10

Cat scratch
disease

1

Gonorrhoea

1

M.pneumonia

1

C.trochomatis

2

C.pneumonia

1

Yercinia
enterocolitica

1

1

E. coli

1

Salmonellosis

2

Brucellosis

1

Tularemia

2

G.vaginalis
Viral

1
14

2

20*

13

37

URTI

34

HBV

2

Orf disease

1

EBV, CMV

13

Unspesified

13

Varicella

1

two patients with idiopathic granulomatous mastitis
were required systemic steroid and colchicine treatment
for EN.
In fact, it may be extremely difficult to prove the true
predictive factor in some instances. The strength of
our study is in its high numbers for the condition.
On the other hand, potential pitfall of this study
is retrospective study design, lack of control group.
Among the extensive etiologic factor list, new onset
of EN after receiving vaccination is not common, but
in the literature there are reported cases following
vaccination for tetanus, diphtheria, and acellular
pertussis (Tdap), hepatitis B, tuberculosis, cholera,
typhoid, human papillomavirus, malaria, small pox
and rabies [15]. In our series of 287 patients we did
not detect any case that triggered with vaccination.

CONCLUSION
In our series we could not find any precipitating factors
in 57.5 % of the patients. Our data confirm that viral
and bacterial infections are the leading causative factors
of EN, followed by BD, pregnancy and connective
© Our Dermatol Online 1.2018

tissue disease (CTD). These conditions should be
investigated as part of systemic search at initial
presentation. Nevertheless clinicians should be aware
of uncommon precipitating conditions such as rare
microbial agents, idiopathic granulomatous mastitis
or food supplement. Large prospective studies are still
needed for reliable results providing interactions with
EN and its associations.
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