
Erythema nodosum, the most 
prevalent type of panniculitis, is 
most frequently seen in women 
under the age of 40 years. 
Although a cause is often not 
identified, its presence warrants 
consideration of a range of 
potential triggers and investigation.

Erythema nodosum (EN), an inflam-
matory disorder affecting sub- 
cutaneous fat, is the most prevalent 

type of panniculitis in the Australian 
population.1 The condition has a strong 
predilection for women and can occur at 
any age but most commonly presents in 
the second, third and fourth decades of 
life.2 Although an underlying cause is often 
not identified, the presence of EN warrants 

consideration of a range of potential trig-
gers and investigation as appropriate.

Clinical presentation
The characteristic presentation of EN is 
the sudden onset of tender, erythematous, 
subcutaneous nodules that are distributed 
symmetrically on the extensor surfaces of 
the lower limbs (Figures 1 and 2). Patients 
may experience systemic symptoms, such 
as fevers, fatigue, malaise and gastro​- 
intestinal upset, which can provide clues 
to triggers.3 Rarely, lesions can occur on 
the upper limbs, neck or face.2

Causes
EN is a type IV delayed reactive hyper-
sensitivity process that has a wide variety 

of causes (Box).4 It is believed that an anti-
genic stimulus leads to the formation of 
immune complexes that are deposited  
in the septa between subcutaneous fat 
lobules, which causes inflammation and 
the development of lesions after three to 
six weeks.1,3

A preceding streptococcal throat infec-
tion is the most frequently found cause of 
EN, usually in children.5 However, the 
condition can also be precipitated by other 
infectious diseases, such as tuberculosis  
and atypical mycobacterial infections as 
well as Yersinia infections. An association 
has recently been found between COVID-19 
and EN.4,6

Medications that are most often impli-
cated in EN include the oral contraceptive 
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KEY POINTS
•	Erythema nodosum (EN) is the most 

prevalent type of panniculitis. It may 
be primary (idiopathic) or secondary.

•	EN has a strong predilection for 
women. It can occur at any age but 
is most common in the second, 
third and fourth decades of life.

•	Most cases of EN spontaneously  
resolve within three to six weeks. 
Recurrence can occur, particularly 
if a cause is not identified.

•	Referral to a dermatologist should 
be arranged for patients with EN 
that is chronic or recurrent and for 
patients who have lesions that do 
not respond to first-line therapy, 
and is appropriate in the situation 
of diagnostic uncertainty.
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Figure 1. Erythema nodosum in a 26-year-old 
woman. A tender, poorly circumscribed nodule 
that is erythematous and violaceous is visible 
on the lower leg. No cause was identified.

Figure 2. Tender, raised, violaceous nodules of 
chronic erythema nodosum on the lower legs of a 
29-year-old patient. Longstanding lesions have 
a bruise-like appearance with less erythema.
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pill, sulfonamides, penicillins, bromide 
medications and dupilumab.1,7 Although 
uncommon, EN has been reported after 
administration of tetanus, hepatitis B,  
bacillus Calmette-Guérin, human papillo-
mavirus and COVID-19 vaccines.5,8,9

The systemic causes of EN include  
sarcoidosis, autoimmune conditions and 
malignancies. In adults with inflamma-
tory bowel disease, the presence of lesions 
may precede or correlate with a flare of 
disease.1 Pregnancy is a known trigger.

Despite extensive investigation, an 
apparent cause may remain elusive. EN is 
primary (idiopathic) in slightly over 50% 
of affected patients, particularly in women 
of childbearing age.1,3 A causal relationship 
involving oestrogen has been hypothe-
sised, given its known associations with 
pregnancy and oral contraceptives.3

Diagnosis and investigation
EN is usually diagnosed clinically on the 
basis of its distinctive appearance. A biopsy 
is not usually warranted but, if performed, 
a deep incisional specimen to the level of 
the subcutaneous fat should be obtained 
for adequate visualisation.4 Histopatholog-
ical analysis reveals a characteristic septal 
panniculitis in the absence of vasculitis 
(Figure 3a).1,3 In the early stage, neutrophilic 
infiltration with associated oedema is pres-
ent; in later stages, there are Miescher’s 

microgranulomas and septal walls may be 
thickened and fibrosed (Figure 3b).2,3

It is important to consider causes of 
secondary EN. Patients with systemic 
symptoms (fever, sore throat, cough, diar-
rhoea, arthritis) and patients with elevated 
inflammatory markers (C-reactive protein 
[CRP], erythrocyte sedimentation rate 
[ESR]) are likely to have secondary EN, 
which often resolves when the underlying 
cause is treated.3 A thorough history 
should be elicited, which includes auto- 
immune diseases (including any family 
history), use of medications and recent 
vaccinations.1 Potential exposure to  
unusual infectious agents can be relevant 
– this may include bites or scratches  
from pets or exotic animals, recreational 
activities or hobbies (e.g. diving in tropical 
water) or overseas travel. In addition,  
a careful examination of the skin as well 
as any relevant body systems should be 
undertaken to help elicit an underlying 
cause.

Investigations should include a full 
blood count, liver function tests, and CRP 
and ESR measurements. If there is clinical 
suspicion of streptococcal pharyngitis, a 
throat swab and antistreptolysin-O titre 
can be ordered. Patients with suspected 
pulmonary pathology may warrant a  
chest x-ray to exclude tuberculosis or 
sarcoidosis.1,3

The nodules of EN tend to regress spon-
taneously in three to six weeks without 

scarring, atrophy or ulceration but some-
times leave hyperpigmentation that will 
resolve over a period of months.1,10 If lesions 
persist then other types of panniculitis 
should be considered; biopsy is warranted 
in this setting.

Management
Management of EN is largely sympto-
matic. First-line treatment involves bed 
rest with leg elevation and compression 
stockings and use of NSAIDs (aspirin, 
naproxen, indomethacin).1,10 For patients 
who have severe pain, oral corticosteroids 
can be used (after infectious causes have 
been excluded) and provide rapid improve-
ment.1 If identified, any associated  
condition should be treated and potential 
culprit medications should be ceased, if 
reasonable.

Referral
Patients with primary EN are most likely 
to experience recurrence, which can last 
months or years.1,3 Referral to a derma-
tologist for further investigation and 
management should be arranged for 
patients with EN that is chronic or recur-
rent or have lesions that do not respond 
to first-line therapy. For those with 
chronic EN or recalcitrant episodes, dap-
sone, potassium iodide, colchicine and 
hydroxychloroquine have shown bene-
fit.1,5,10 Referral is also appropriate in the 
situation of diagnostic uncertainty.
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ERYTHEMA NODOSUM: COMMON 
CAUSES*

•	 Infections: streptococcal pharyngitis, 
mycobacterial infections, Yersinia 
infections, COVID-19

•	 Medications: oral contraceptives, 
sulfonamides, penicillins, bromide 
medications, dupilumab

•	 Immunisation: tetanus, hepatitis B, 
bacillus Calmette-Guérin, human 
papillomavirus and COVID-19 vaccines

•	 Systemic causes: sarcoidosis, 
inflammatory bowel disease, 
autoimmune conditions, malignancies

•	 Pregnancy

* A cause is not identified in slightly over 50% of 
patients with EN.

Figures 3a and b. Histopathology of erythema nodosum. a (left). Low power view showing septal 
panniculitis with interlobular septal lymphohistiocytic infiltrate and clusters of multinucleated  
giant cells. No vasculitis is seen. b (right). High power view showing multiple Miescher’s radial 
granulomas (arrow), small spaces surrounded by histiocytes in the interlobular septa.
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Erythema nodosum in pregnancy
Patients who develop EN during preg-
nancy should be referred to a dermatologist 
and consultation with a maternal-fetal 
medicine specialist considered before  
starting any medications. Many standard 
treatments, including NSAIDs and cortico
steroids, may be relatively contraindicated, 
especially in the first trimester, and should 
be only used with caution in this patient 
group.11

Conclusion
EN is the most prevalent panniculitis in 
patients of all ages. The lesions are char-
acteristic in appearance and biopsy is not 
usually required for diagnosis. The con-
dition may be primary (idiopathic) but it 
can also be an early sign of an important 
underlying cause. Most cases resolve 
within three to six weeks. Patients with 
primary EN are most likely to experience 
recurrence; secondary EN often resolves 
when the underlying cause is treated or 

removed. Referral to a dermatologist 
should be considered in certain circum-
stances, including patients with EN that 
develops during pregnancy.	�   MT
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