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Abstract

Streszczenie

The paper discusses a case of erythema nodosum in an almost 2-year-old boy diagnosed for fever and skin lesions on
the extensor parts of the lower legs. Extended medical history and diagnosis allowed to identify Salmonella Enteritidis as
the culprit of symptoms. This entity is rarely found in the paediatric population, especially in children <2 years of age.
It clinically manifests with small, painful, red to purple subcutaneous nodules, mostly developing in the lower extremities.
Only few cases of correlation between erythema nodosum and this serotype of Salmonella have been described in the
available literature. Reminding general practitioners and paediatricians of the basic information about the possible course of
the disease will allow for earlier differential diagnosis and more rapid and appropriate treatment.
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W pracy omdéwiony zostal przypadek rumienia guzowatego (erythema nodosum) u niespetna 2-letniego chlopca

iagnozowanego z powodu goraczki oraz zmian skérnych na wyprostnych czesciach podudzi. W toku poglebionego wywiadu
oraz rozszerzonej diagnostyki ustalono, ze przyczyng objawéw bylo zakazenie Salmonella Enteritidis. Chorobe te rzadko
obserwuje si¢ w populacji dzieciecej, szczegolnie przed 2. rokiem zycia. Klinicznie objawia si¢ ona wystepowaniem matych,
bolesnych, czerwono-fioletowych guzéw podskoérnych, zlokalizowanych gtéwnie na koriczynach dolnych. W dostepnym
pi$miennictwie opisano zaledwie kilka przypadkéw korelacji rumienia guzowatego ze wskazanym serotypem bakterii
Salmonella. Przypomnienie lekarzom podstawowej opieki zdrowotnej oraz pediatrom podstawowych informacji na temat
mozliwego przebiegu schorzenia umozliwi wczesniejsze rozpoczecie diagnostyki réznicowej oraz szybsze wdrozenie
prawidtowego leczenia.

Stowa kluczowe: rumien guzowaty, salmonelloza, zapalenie tkanki podskornej, biegunka
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INTRODUCTION

sitivity reaction that may be triggered by mul-

tiple, usually infectious, factors. Erythema no-
dosum was first described by Robert Willan in 1798.
The worldwide prevalence of EN is estimated at
1-5/100,000 persons. It usually affects individuals aged
18 to 34 years, and is more common among women
(3-5:1)". EN was observed to be seasonal, with a high-
er number of cases in the period from spring to au-
tumn, which may be related to the increased prevalence
of streptococcal infections during this time®. Erythema
nodosum is very rare among children, but at the same
time, it is the most common form of panniculitis in this
group of patients. It affects boys and girls equally®.
The pathogenesis of EN is not fully understood. Erythema
nodosum is believed to arise from Coombs type IV hyper-
sensitivity reactions, as a cellular response to various an-
tigens. It is known that skin lesions are caused by the de-
position of immune complexes in the vessels and septa
of fat lobules, and histopathological examination shows
an inflammatory infiltrate consisting of neutrophils, lym-
phocytes and eosinophils. Furthermore, ED is character-
ised by the presence of so-called Miescher’s radial granu-
lomas - aggregates of small histiocytes arranged around
a central cleft"?.
The typical picture of erythema nodosum is an acute erup-
tion of painful, warm, poorly demarcated, red-purple sub-
cutaneous nodules. They are usually located symmetrical-
ly on the extensor surfaces of the lower legs, much less
often on the thighs, buttocks, torso, arms, forearms, neck
or face. The lesions are 1-5 cm in diameter. The nodules
usually persist for 2-6 weeks, they become flat over time
and change colour to brown-green, and then yellow"?.
It can be concluded based on the literature that the du-
ration of skin lesions is related to the aetiology of the
disease; it is on average 12 days in patients with acute
infectious diseases and 21 days in patients with chron-
ic diseases®. The lesions resolve without scarring or
necrosis. The appearance of nodules may be accompa-
nied by general symptoms such as fever, weakness, and
joint, head or abdominal pain. Furthermore, depending
on the aetiological factor, symptoms of upper respiratory
tract infection, conjunctivitis or diarrhoea may also oc-
cur®?. The differential diagnosis of skin lesions should
include, among other things, Henoch-Schénlein purpura,
battered child syndrome, urticaria, erysipelas, insect
bites, rheumatoid nodules, thrombophlebitis, polyarteri-
tis nodosa, skin involvement by proliferative diseases, and
familial Mediterranean fever"%.
Although infections are the primary cause of EN, other
ethological factors, such as inflammatory bowel disease
or autoimmune diseases, such as coeliac disease, systemic
lupus, rheumatoid arthritis, Sjégren’s syndrome, Behget’s
disease, polymyositis and dermatomyositis or vascular

Erythema nodosum (EN) is a type of hypersen-
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« Streptococcus spp.

- Yersinia enterocolitica

« Yersinia pseudotuberculosis
« Mycobacterium tuberculosis
« Salmonella spp.

« Campylobacter jejuni

« Chlamydia trachomatis

« Mycoplasma pneumoniae

« Helicobacter pylori

« Giardia lamblia

« Bartonella henselae

« Toxoplasma gondii

-EBV

- MV

«HBV

«HCV

« Parvovirus B19

«HIV

Infectious factors

« Crohn’s disease

Inflammatory bowel diseases ) o~
y « Ulcerative colitis

« Coeliac disease

« Systemic lupus

« Sjogren’s syndrome
« Behget's disease

« Polymyositis

» Dermatomyositis

- Vasculitis

« Leukaemias

« Lymphomas

+ NSAIDs

Pharmacotherapy « Paracetamol

« Antibiotics (e.g. amoxicillin)

« Tuberculosis

« Diphtheria, tetanus, pertussis
« Hepatitis B

+ Rabies

« Human papillomavirus

CMV — cytomegalovirus; EBV — Epstein—Barr virus; HBV — hepatitis B virus;
HCV — hepatitis C virus; HIV — human immunodeficiency virus;

Autoimmune diseases

Cancer

Vaccinations against
infectious diseases

NSAIDs — non-steroidal anti-inflammatory drugs.

Tab. 1. Differential diagnosis of the aetiology of EN in children

inflammations, should not be forgotten®>*® (Tab. 1).
Erythema nodosum may be the first sign of a systemic
disease; therefore, if symptoms persist for a longer period
of time, thorough diagnosis is recommended®.
Erythema nodosum can also occur during pharmaco-
therapy. Antibiotics (amoxicillin, ciprofloxacin, levo-
floxacin), non-steroidal anti-inflammatory drugs and
paracetamol are of the greatest importance in the paedi-
atric population®.

Erythema nodosum has been also reported to coin-
cide with vaccinations. There are reports on ED asso-
ciated with vaccinations against tuberculosis, diphthe-
ria, tetanus, pertussis, hepatitis B, rabies and human
papillomavirus®”. Despite the increasingly accurate di-
agnostic methods, the aetiology of approximately 50%
of EN cases remains unknown". The basic diagnostic
workup needed in a patient with EN includes complete
blood cell count with white blood cells (WBC) differ-
ential, C-reactive protein (CRP), erythrocyte sedimen-
tation rate (ESR), throat swab for group A beta-haemo-

lytic streptococcus, anti-streptolysin O (ASO) titre test 169
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Fig. 1. Nodular lesions on the shins (day 5 after disease onset)

and chest X-ray. Other diagnostic tests are selected indi-
vidually, based on medical history, physical examination
and suspected aetiology®”). Biopsy is usually not needed
to establish the diagnosis; the histopathological picture
is typical of panniculitis“?.

Causal treatment depends on the underlying disease.
Symptomatic treatment includes rest®®), non-steroidal
anti-inflammatory drugs. Mild corticosteroids and hepa-
rinoid ointments are used topically®. Systemic corticoste-
roids are not recommended due to the possible infectious
aetiology of the disease, but may be necessary if the lesions
persist for more than 6 weeks®.

CASE REPORT

A 22-month-old boy was admitted to the hospital with
fever and skin lesions persisting for 4 days. It was found
that the child had looser stools for about 2 weeks, and
that he developed fever (up to 39.5°C, recurring every
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Fig. 2. Evolution of skin lesions on the shins (day 9 after disease onset)

8 hours) and painless lumps on the extensor surfaces of
the lower legs on day 10 of gastroenteritis. During this
time, the patient was consulted twice by a primary care
physician, and outpatient laboratory tests (morphology,
CRP) showed no significant abnormalities. An antibiot-
ic was prescribed (he received 2 doses of cefuroxime —
30 mg/kg body weight/day), and a topical dimetindene
and hydrocortisone for skin lesions. Extended medi-
cal history showed that a week before the symptoms ap-
peared, the boy’s grandparents, who were at that time
taking care of him, showed symptoms of infection with
fever and muscle pains, and the grandmother had an ep-
isode of diarrhoea lasting for several days.

The boy was born at term by caesarean section, with a body
weight of 3,290 g and an Apgar score of 10. He was vac-
cinated in accordance with the Immunization Schedule
(1 x BCG, 3 x Hexacima, 3 x Synflorix, 2 x Rotarix); the last
vaccination was 5 months earlier (Hexacima). The child had
no history of serious diseases.
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Physical examination on admission showed convex
nodular bluish-red lesions, non-tender on palpation.
Furthermore, there were signs of pharyngitis and mild
dehydration. Laboratory tests showed increased inflam-
matory markers: CRP (27.6 mg/L; N: <5 mg/L), ESR
(56 mm/h) and a slightly prolonged activated partial
thromboplastin time (APTT) (39.5 s). Due to the epi-
demiological situation, tests for SARS-CoV-2 were per-
formed: total IgG/IgM antibodies were absent, and the
nasopharyngeal swab was negative (real time polymerase
chain reaction, RT-PCR). Differential diagnosis of EN
excluded infections with atypical bacteria (Mycoplasma
pneumoniae, Chlamydia pneumoniae), Bartonella hense-
lae, parasitic infestations (gastrointestinal parasites,
Toxoplasma gondii) and viral infections [Epstein-Barr
virus (EBV), cytomegalovirus (CMV)]. Stool tests for
rota-, adeno-, and noroviruses and Campylobacter sp.
were also negative. Calprotectin (normal) was measured
as part of inflammatory bowel diseases screening. Chest
radiography showed a shadow of the mediastinum of
an untypical configuration (outpatient cardiac echocar-
diography showed no abnormalities after hospital stay).
Initially, parenteral cefuroxime was used (30 mg/kg
body weight/day), followed by ceftriaxone (50 mg/kg
body weight/day) from day 5, which was continued af-
ter receiving information about a positive stool culture
(Salmonella Enteritidis). The remaining cultures (blood,
urine, throat swab) were negative.

During hospitalisation, the patient initially developed fe-
ver, had a few loose stools, vomited, and required paren-
teral hydration. At that time, new skin lesions appeared,
and the existing ones expanded and changed their mor-
phology (from pink spots to initially red and then blue
lumps) (Figs. 1, 2). After changing the antibiotic, the boy’s
condition began to improve quite quickly. Fever and di-
arrhoea resolved, appetite improved, and the nodular le-
sions gradually reduced and resolved completely after
16 days. Considering the clinical picture and family his-
tory, Salmonella Enteritidis infection was considered the
cause of disease symptoms, including EN.

DISCUSSION

Literature analysis shows that Streptococcus pyogenes in-
fections are currently the main cause (22-48%) of EN
in developed countries, and that tuberculosis remains
an important factor in endemic regions such as India,
Thailand, Turkey, and South AfricaV). Yersinia enteroco-
litica and Yersinia pseudotuberculosis also contribute to
EN in the paediatric population. Other reported infec-
tious factors include, among other things, Salmonella
spp., Campylobacter jejuni, Chlamydia trachomatis,
Mycoplasma pneumoniae, Coxiella burnetii, Bartonella
henselae, Helicobacter pylori, Giardia lamblia, Toxoplasma
gondii, EBV, CMV, hepatitis B virus (HBV) and hepatitis C
virus (HCV), parvovirus B19, human immunodeficiency
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virus (HIV), and parapoxvirus®. In a study among Swiss
children, streptococcal infections were the most com-
mon aetiology of EN®). Similar observations were made
by Turkish®” and Greek® researchers. A study among
children from Israel reported streptococcal infections fol-
lowed by EBV infections.

The first case of EN coexisting with salmonellosis was
published by Grossman and Katz in 198419,

Only few case reports of ED in patients diagnosed with
Salmonella infection can be found in English-language lit-
erature®'?. §. Typhimurium and S. Typhi®® are the most
common causes of EN, whereas S. Enteritidis is less com-
monly reported?. Greek scientists concluded that the in-
cidence of salmonellosis associated with EN depends both
on the prevalence of salmonellosis and on the genetic fac-
tors in a given population®. The diagnosis is based on
clinical symptoms and a positive stool culture. Nodular
lesions on the shins usually appeared within 3 days to
2 weeks from the onset of gastrointestinal symptoms and
persisted for up to 2-7 weeks. Overlapping arthritis has
been reported in some cases. In most cases, the symptoms
resolved spontaneously with no need for antibiotic treat-
ment"?. However, in severe cases with increased gastro-
intestinal symptoms, prolonged fever and accompany-
ing extra-gastrointestinal symptoms, antibiotic therapy is
justified 14,

CONCLUSIONS

A detailed medical history is of fundamental importance
in determining the cause of EN and making an accurate di-
agnosis. It is also important to consider various aetiolog-
ical factors of this disease, which is rare in the paediatric
population.
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