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ABSTRACT
Corresponding author: Erythema nodosum (EN) is a poly-etiological disease with an
acute flow that is characterized by symmetric emergence of pain-
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Erythema nodosum in the present case, is the result of staphylo-
coccal bacteremia although Proteus vulgaris cannot be excluded
as a cause.
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INTRODUCTION

Erythema nodosum (EN) is a poly-etiological disease
with an acute flow that is characterized by symmetric emer-
gence of painful nodules often in pretibial areas. The preva-
lence in adults is 1-5 per 100,000 while in children, it has not
been established. It occurs most often between 20 and 40
years of age and is more common in women (1). It usually
occurs in children between the ages of 8 and 10 and is equally
present in both sexes (2). According to the etiology, EN may
be primary (idiopathic) or secondary. Each EN for which the
secondary etiology has not been proven, is defined as idio-
pathic. In most cases of children with EN, this disease is idi-
opathic (3). The most common causes of the secondary EN
are  infectious  agents (streptococcal infection,
Mycobacterium  tuberculosis,  viruses, = Mycoplasma
pneumoniae, parasites, fungi) and drugs (sulfonamides,
amoxicillin, contraceptives). In 3-10% of cases, the first
manifestation of malignancy (leukemia, non-Hodgkin
lymphoma, rarely, myeloid leukemia) is EN. In the systemic
autoimmune diseases (sarcoidosis, SLE), EN occurs in
11-25% (4,5). It can also occur as a part of other diseases
(Crohn's disease, ulcerative colitis, M. Behcet, cat-scratch
disease). In addition, there was a case of EN in children
caused by Shigella flexneri (6). Also, the cases of EN are well
described in a normal pregnancy.

In general, erythema nodosum represents a ductile
structure inflammation of the subcutaneous tissue, septal
panniculitis, followed by the eruptive changes on the skin.
The changes are localized in hypodermis, but without
vasculitis. The onset of the disease is usually manifested by
fever, arthralgia, myalgia, the upper respiratory tract
infection and abdominal pain. The pathognomonic signs of
erythematous are subcutaneous nodules that are painful on
palpation, sensitive and symmetrically localized in the front
of the lower extremities (4). The indicated changes are not
ulcers and they are usually withdrawn after 2-8 weeks
without leaving scars on the skin. Sometimes, EN is the first
clinical manifestation of the disease for which the diagnosis
requires a multidisciplinary approach.

CASE REPORT

A 20-month-old male child is brought to hospital for
examination because of the eruptive skin changes, initially on
the shins and then on the forearms. The disease began 10
days before getting the fever up to 38.7 °C (the highest 39
°C). Along with the increase in body temperature, rare fluid
stools occurred (3-4 per day, on the day of the admission, 10
stools) and he was treated with probiotics. The day before the
admission, the skin changes occurred. During the physical
examination, the child was conscious, with fever (38°C),
eupneic, eutrophic. The skin of the anterolateral side of both
shins was pale, with less elasticity and turgor and with
present erythematous nodules, painful and warm on palpation

(Figure 1A, 1B). A pair of similar skin lesions was present
on both forearms (Figure 1C).

Figure 1.

The laboratory examination showed leukocytosis
14.0x10°/L with neutrophilia 50.8%. The erythrocyte
sedimentation rate (ESR) was elevated (45 mm/hr). The other
indicators of inflammation were not increased (C-reactive
protein was 3.9, procalcitonin was 0.120). The erythrocyte
and platelets count as well as hemoglobin concentration were
in normal range. The urinary analysis showed no pyuria but
the urine cultures for bacteria and fungi showed Proteus
vulgaris (100000 cfu/ml). The nasal and pharyngal smear
showed negative results. The blood cultures for bacteria and
fungi showed coagulase-negative Staphylococcus species
(MRSA). There were no isolated pathogenic bacteria in
feces. The Rotagen test showed negative results. Anti-
Streptococcal (ASO) titer was normal. The serological
analysis (Immunoglobulin M) of Mycoplasma pneumonia
was negative. The chest radiograph showed no hilar
adenopathy or pulmonary infiltrates. On the basis of the
clinical presentation, medical history and laboratory
indicators, the boy was diagnosed with: Erythema nodosum,;
Sepsis. The treatment was initiated by a parenteral
administration of a broad spectrum of antibiotics



(cephalosporin’s 3" generation) and after obtaining the blood
cultures findings, the anti-staphylococcal drug (Vancomy-
cin) was administered. The therapy led to the improvement
of clinical symptoms described by the regression of skin le-
sions and afebrility. After ten days of the therapy, the skin
lesions were repaired without occurrence of ulceration and
scarring and with normalization of the laboratory parameters
(Figure 2).

Figure 2.

DISCUSSION

In this study, a less typical case of EN for the age is de-
scribed, as well as causes and localization of the reported
changes. Most of the published studies show that the most
common age for EN is 8-10 years whereas in our case, it was
quite early, in the 20th month of life (2,4). This was the ear-
liest detection of EN in our clinic in the last couple of years.
Although many studies have shown that the most common
cause of EN in children is beta hemolytic streptococcus
group A (50-77%), in our case, the cause was Staphylococcus
species. Taking into consideration that the patient had fre-
quent loose stools, the Rotagen stool culture test was made
and the result was negative. Often, a gram-negative bacillus
Yersinia enterocolitica, as the cause of acute diarrhea with
occurrence of the abdominal pain, is associated with EN.
Also, salmonella infection can be the cause of erythema
nodosum. These two possible causes were not found in feces,
and the stools were normalized by the antibiotic treatment.
Although the patient did not have signs of the respiratory in-
fections, the lung radiological examinations and serological
analysis excluded pneumonia caused by Mycoplasma pneu-
moniae (as an atypical cause that can lead to EN) (7). Since
BCG scar was clearly visible (the child was vaccinated at
birth), there was no evidence of tuberculosis infection in the
family, the chest X-rays were normal and there was no need
for PpD3 (Protein phosphatase D3) test. Moreover, the hy-
persensitive reaction of subcutaneous tissue to the presence
of mycobacterium tuberculosis is manifested in the form of
subcutaneous nodules (localized mainly on the back side of
the lower extremities), which are prone to ulceration and
scarring after the rehabilitation process. Since the common
cause of EN is an infectious agent, the laboratory diagnosis
usually showed the elevated parameters of inflammation. In
the study of Litwin and coworkers, ten of total twelve chil-
dren had the elevated CRP values, while two children had the
CRP value below 5 mg/L (8). In 75% of children with EN,

n

the diagnosis can be set on the basis of a medical history of
patient, laboratory tests and clinical symptoms (2). In patients
with an undefined etiological cause or atypical forms of EN,
the diagnostic procedure should be extended for the detection
of serious diseases, such as systemic lupus erythematosus
(SLE), Crohn's disease and ulcerative colitis (3). Also, EN
could be a very rare manifestation of Behcet disease and sar-
coidosis in children (9). Based on the clinical presentation,
laboratory and other analyses and due to staphylococcus that
was isolated in the blood cultures, the established diagnosis
was

erythema nodosum probably caused by infection of staphy-
lococcus. Since the urine cultures showed Proteus vulgaris
infection, it is possible that both agents caused occurrenceof
EN. The literature describes the so-called double diagnosis
that caused EN in children, such as streptococcal infections
plus mycoplasma pneumonia or streptococcal infection plus
latent tuberculosis infection or streptococcal infection plus
chlamydia pneumonia. However, only 56.4% children had a
confirmed infectious agent as the cause of EN (10). Very
often, EN represents the first manifestation of tuberculosis
infection (11). Staphylococcal septicemia and subcutaneous
inflammatory nodules are well described in patients with
multiple brain abscesses (12). The first case of EN associated
with coagulase-negative staphylococcus infection was
described in 2012, in young women (13). Our case represents
the first described case of EN in children caused by staphy-
lococcus infection.

The predicative sites for the formation of skin lesions in
EN are pretibial regions of the shins (14) as shown in Figure
1A and 1B. The skin lesions are most commonly localized on
legs bilaterally, unilaterally and very rare on hands (15).
In our 20-month-old patient, the changes were localized in
addition to the shins and forearms, especially around the
wrists. In the differential diagnosis of EN, in children, the al-
lergic skin diseases, infections, insect bites, trauma and many
other conditions should be excluded. We need to look for the
most common infectious causes that provoked EN as well as
for those less frequent. When there was EN with an unknown
trigger, a possible connection with other diseases should be
taken into consideration and in this sense, further investiga-
tions should be performed. As the infectious agent in children
is the most common cause of the disease, the laboratory tests
of blood, urine and bacteriological cultures are conducted in
order to find the possible cause. The elevated inflammatory
parameters, ESR and leukocyte count with neutrophilia
showed a bacterial infection. The general condition of the
child was in this favor. We got the confirmation that in the
blood cultures, Staphylococcus was isolated and Proteus, in
the urine culture. Because the disease represents the hyper-
sensitive reaction of the subcutaneous tissue structure of the
infectious agent in the twentymonth-old boy, the final diag-
nosis was erythema nodosum.
By giving the antibiotic therapy, at the beginning, the initial
broad-spectrum antibiotic and targeted antibiotic, with the
symptomatic treatment, there was a rehabilitation of the skin
lesions with clinical recovery and normalization of the
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laboratory parameters. After two weeks of the treatment,
there was a complete recovery.

CONCLUSION

Erythema nodosum is a rare infectious disease, atypically
associated with coagulase - negative staphylococcus, espe-
cially in young children. The microbial spectrum of EN may
be much greater than we know, since all microbes can poten-
tially induce the activation of immunological events in their
host through complex mechanisms.
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