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Erythema nodosum associated with Salmonella enteritidis
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Abstract
Background: Erythema nodosum (EN) is the most frequent type of panniculitis in childhood. Although frequently 
idiopathic, it may be associated with a wide variety of conditions ranging from infections, to sarcoidosis, to collagen 
vascular diseases to drugs. 
Case report: We present an 8-year-old boy who developed EN during the course of febrile gastroenteritis due to salmo-
nella enteritidis. He received intravenous ampicillin 150 mg/kg/day divided in equal doses every six hours for 10 days. 
The skin lesions gradually disappeared, and he recovered fully without sequelae.
Conclusions: Salmonellosis should be considered in the differential diagnosis of EN in children with gastrointestinal 
symptoms, and stool cultures should be performed when indicated. Hippokratia 2010; 14 (1): 51-53
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Erythema nodosum (EN) is the most frequent type 
of panniculitis in childhood with a prevalence of 2.4 per 
10,000 population. It occurs more rarely in children than 
in adults1,2. EN represents a hypersensitivity reaction 
seated in the subcutaneous fat. It is associated with nu-
merous insults. The cutaneous lesions evolve into a spec-
trum of colours resembling bruises. The inflammation is 
focused primarily in the subcutaneous septa with com-
mon peripheral lobular involvement3. Importantly, the le-
sions of EN neither ulcerate nor scar. In children, there is 
no sex predilection, while in adolescence and adults there 
is a clear female predominance1.

A case of EN in a child that occurred during an epi-
sode of gastroenteritis due to Salmonella enteritidis is 
described. A brief review of the relevant literature is also 
carried out.

Case presentation
An 8-year-old boy presented in the emergency room 

with vomiting and abdominal pain during the last two 
days. On admission the child was afebrile, normotensive 
with signs of mild dehydration. Physical examination re-
vealed mild abdominal pain on deep palpation, without 
rebound tenderness or hepatosplenomegaly. Moreover, 
he had four well-demarcated, painless, warm, palpable 
erythematous nodules in both shins. He was not receiv-
ing any medications. His previous medical history and 
the family history were non-contributory. A throat cul-
ture showed normal oropharyngeal flora, while a com-
plete blood count demonstrated leukocytes 11,420/μl 
(77% neutrophils, 15% lymphocytes, 5% monocytes), 
hemoglobin 12.5 g/dl, hematocrit 36.1% and platelets 
406,000/μl. Liver function tests, serum electrolytes cre-

atinine and urea were normal. Immunological work-up 
showed IgG 1,470 mg/dl, IgA 286 mg/dl, IgM 157 mg/dl, 
IgE 660U/ml, normal C3 and C4, CRP 8.4mg/dl, while 
no antinuclear antibodies were detected. Erythrocyte 
sedimentation rate was 60mm/ hour. Epstein Barr virus 
and Mycoplasma pneumoniae serologies were consis-
tent with past infections, while serologies for Chlamydia 
pneumoniae were negative. A chest radiograph showed 
normal findings. A purified protein derivative skin test for 
tuberculosis was negative. Due to high fever up to 39°C 
and persistent diarrhea with 2 to 3 watery bowel move-
ments per day, stool cultures were sent and grew Salmo-
nella enteritidis. The isolated pathogen was sensitive to 
co-amoxiclav, ampicillin, piperacillin/tazobactam, ticar-
cillin/clavulanic acid, cefotaxime, ceftazidime, imipe-
nem, ciprofloxacin, and trimethoprim/sulfamethoxazole. 
The strain was resistant to cephalothin, cefaclor, nalidixic 
acid, netilmicin, tobramycin, amikacin, and nitrofuran-
toin. He received intravenous ampicillin 150 mg/kg/day 
divided in equal doses four times/day for 10 days. Prior to 
ampicillin, a second blood culture was obtained and was 
also sterile. The second day of ampicillin treatment his 
clinical condition improved and he defervesced. The skin 
lesions gradually resolved and completely disappeared 
over the next 10 days. At the same time his stools nor-
malized. A repeat stool culture after the end of the 10-day 
ampicillin therapy was negative for S. enteritidis. At the 
3-month follow-up, he remained in excellent health.

Discussion
EN is a painful disorder of subcutaneous fat character-

ized by the sudden appearance of symmetrical erythema-
tous, warm, tender, and hard nodules, usually located on 
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the anterior surface of the lower extremities, especially 
the tibias. Less common sites of involvement are the 
trunk, the face, the neck and the arms. EN is uncommon 
in children, especially those under the age of two years. 
Despite that, it remains the most frequent type of pan-
niculitis in pediatrics1. Most direct and indirect evidence 
support the involvement of a type IV delayed hyper-
sensitivity reaction to antigens derived from infections, 
sarcoidosis, collagen vascular diseases or drugs, such as 
penicillin, phenytoin, sulfonamides, other antibiotics, or 
hormonal contraceptives4. The most common identifiable 
cause is streptococcal pharyngitis5, but it may be also the 
first sign of a systemic disease, such as tuberculosis, sar-
coidosis, rheumatologic diseases, autoimmune disorders, 
inflammatory bowel diseases and cancer1. Rarely, EN has 
been linked to bacterial or deep fungal infections, such 
as cat-scratch disease6, leptospirosis7, or sporotrichosis8 
and with viral infections (hepatitis B, C, EBV) and vac-
cinations9-11. Fever, malaise and arthralgias may develop 
before or during the course of EN. Initially, the nodules 
show a bright red colour. After a few days they become 
purplish, and, finally exhibit a yellow or greenish appear-
ance. The lesions exist for a period of 2 to 6 weeks; they 
never ulcerate, and usually resolve without atrophy or 
scarring4. The main treatment of EN is that of the under-
lying conditions, if known. Aspirin and other non-steroi-
dal anti-inflammatory agents in full doses are frequently 
prescribed and often are adequate treatment, although we 
did not use them in our case12.

In a retrospective study of 45 children, the most fre-
quent etiology was tuberculosis (10 patients), followed 
by S. enteritidis (7 patients), group A β-hemolytic Strep-
tococcus (3 patients), Salmonella typhimurium, Campy-
lobacter jejuni (2 patients each), and Yersinia enteroco-
litica, EBV-related infectious mononucleosis, cat scratch 
disease, BCG vaccination, chronic hepatitis B infection, 
and amoxicillin treatment (1 patient each). 

Etiology remained unknown in 15 cases. Interest-
ingly, the last case of EN that was associated with tu-
berculosis in this series dated back to 1991, after which 
the most frequent etiologic factors were gastrointesti-
nal pathogens13. In another study from Spain, where 22 
children were diagnosed with EN, the etiologic factors 
were determined in 77% of the patients. Tuberculo-
sis was the most frequent cause (36%); in 22% of the 
cases, no reason was identified14. In a series of 35 chil-
dren with EN from Switzerland dating back to 1977, 
infections other than tuberculosis were implicated in 20 
cases, including 10 streptococcal infections and 3 cases 
of infectious gastroenteritis due to S. enteritidis and Y. 
enterocolitica. Interestingly, non-infectious inflamma-
tory diseases, such as ulcerative colitis, Crohn’s dis-
ease, Behcet’s disease and sarcoidosis were responsible 
for another 8 cases15. In a series of 24 children from 
Israel, streptococcal infections were implicated in one 
quarter of the cases, followed by EBV infections and 
inflammatory bowel diseases, while in one-third of the 
cases, no specific cause could be identified16. Finally, in 

a recent series from Turkey of 10 children with a mean 
age of 8.8 years, the etiology of EN was established in 
5 cases. Three had streptococcal infection, while 2 were 
diagnosed with primary tuberculosis17. In a recent adult 
series (mean age: 37 years old) from the same country, 
the leading etiology was also streptococcal infections 
and responsible for 11% of the cases. In that series, 
sore throat, diarrhea, arthritis, and pulmonary pathology 
were predictors of secondary EN18. 

Regarding Greece, to the best of our knowledge, there 
is only one relevant publication. Thirty-five children with 
EN (17 boys and 18 girls, with a mean age of 8.8 years) 
were prospectively studied. In 27 of them (77%), the eti-
ology of EN was confirmed by laboratory investigations. 
In 25 children the causative factor was infectious, includ-
ing β-hemolytic Streptococcus in 17 cases, and Myco-
bacterium tuberculosis in two, whereas in two patients 
EN was associated with Crohn’s disease and Hodgkin’s 
disease, respectively19. In this series, no case of EN was 
linked to gastroenteritis due to Salmonella spp. Apparent-
ly, the frequency with which Salmonella spp. are linked 
to EN is a matter of both the prevalence of salmonellosis 
and the genetic composition of the population involved.

Diagnostic evaluation after comprehensive history 
and physical examination should include complete blood 
count with differential; erythrocyte sedimentation rate, 
serum C-reactive protein, or both; and testing for strep-
tococcal infection. In atypical or chronic cases, when the 
lesions persist for many weeks or in recurrences, a biopsy 
is also indicated20.

Conclusions
The list of possible etiologic factors in EN is exten-

sive. A symptom and clinical sign-based cost-effective 
diagnostic approach is essential. Salmonellosis should 
be considered in the differential diagnosis of EN in chil-
dren with gastrointestinal symptoms, while stool cultures 
should be performed when indicated.

References
1. Ryan TJ. Erythema nodosum. In: Rook A, Wilkinson DS, Ebling 

FJG, Champion RH, Burton JL (eds). Textbook of dermatology. 
5th edition. Oxford: Blackwell Scientific. 1992; 1931-1938.

2. Labbe L, Perel Y, Maleville J, Taοeb A. Erythema nodosum in 
children: a study of 27 patients. Pediatr Dermatol. 1996; 13: 
447-450.

3. White WL, Hitchcock MG. Diagnosis: erythema nodosum or 
not? Semin Cutan Med Surg. 1999; 18: 47-55.

4. Requena L, Sanchez Yus E. Erythema nodosum. Semin Cutan 
Med Surg. 2007; 26: 114-125.

5. Tay YK. Erythema nodosum in Singapore. Clin Exp Dermatol. 
2000; 25: 377-380.

6. Sarret C, Barbier C, Faucher R, Lacombe P, Meyer M, Labbι A 
Erythema nodosum and adenopathy in a 15-year old boy: un-
common signs of cat scratch disease. Arch Pediatr. 2005; 12: 
295-297.

7. Buckler JM. Leptospirosis presenting with erythema nodosum. 
Arch Dis Child. 1977; 52: 418-419.

8. Gutierrez Galhardo MC, de Oliveira Schubach A et al. Erythema 
nodosum associated with sporotrichosis. Int J Dermatol. 2002; 
41: 114-116.



HIPPOKRATIA 2010, 14, 1 53

9. Domingo P, Ris J, Martinez E, Casas F. Erythema nodosum and 
hepatitis C. Lancet. 1990; 336 (8727): 1377.

10. Maggiore G, Grifeo S, Marzani MD. Erythema nodosum and 
hepatitis B virus (HBV) infection. J Am Acad Dermatol. 1983; 
9: 602-603.

11. Llorens-Terol J, Martinez-Roig A. Erythema nodosum associ-
ated with infectious mononucleosis. Helv Paediatr Acta. 1983; 
38: 91-94.

12. Atzeni F, Carrabba M, Davin JC et al. Skin manifestations in 
vasculitis and erythema nodosum. Clin Exp Rheumatol. 2006; 
24 (1 Suppl 40): S60-66.

13. Sota Busselo I, Onate Vergara E, Perez-Yarza EG, Lσpez Palma 
F, Ruiz Benito A, Albisu Andrade Y. Erythema nodosum: etio-
logical changes in the last two decades. Anales de Pediatria. 
2004; 61: 403-407.

14. Artola Aizalde E, Gorrotxategui Gorrotxategui P, Lopez Palma 
F et al. Erythema nodosum in pediatric patients. A study of 22 

cases. Anales Espanoles de Pediatria. 1993; 39: 191-193.
15. Hassink RI, Pasquinelli-Egli CE, Jacomella V, Laux-End R, 

Bianchetti MG. Conditions currently associated with erythema 
nodosum in Swiss children. Eur J Pediatr. 1997; 156: 851-853.

16. Garty BZ, Poznanski O. Erythema nodosum in Israeli children. 
Isr Med Assoc J. 2000; 2: 145-146.

17. Cengiz AB, Kara A, Kanra G, Seçmeer G, Ceyhan M. Erythema 
nodosum in childhood: evaluation of ten patients. Turk J Pediatr. 
2006; 48: 38-42.

18. Mert A, Kumbasar H, Ozaras R et al. Erythema nodosum: an 
evaluation of 100 cases. Clin Exp Rheumatol. 2007; 25: 563-
570.

19. Kakourou T, Drosatou P, Psychou F, Aroni K, Nikolaidou P. 
Erythema nodosum in children: a prospective study. J Am Acad 
Dermatol. 2001; 44: 17-21.

20. Mana J, Marcoval J. Erythema nodosum. Clin Dermatol. 2007; 
25: 288-294.


