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Abstract

Embolia cutis medicamentosa (ECM) is a rare and unpredictable injection site reaction, occur-
ring after intramuscular, subcutaneous, and even after intraarticular injection of various drugs.
We report a very rare case of necrotizing ECM after injection of glatiramer acetate for multiple
sclerosis, include a photo documentation over the entire disease course, and discuss hypoth-

eses as to etiology and treatment. © 2021 The Author(s)
Published by S. Karger AG, Basel

Introduction

Copaxone® (glatiramer acetate, GA) is a mixture of synthetic tetrapeptides which reduces
relapse frequency in patients with relapsing-remitting multiple sclerosis. Its most common
side effects are injection site reactions, such as erythema, pain, and pruritus, and immediate
postinjection reactions, such as dyspnea, flushing, and tachycardia [1, 2]. We report a patient
who developed embolia cutis medicamentosa (ECM) as a severe injection site reaction.
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Case Report/Case Presentation

A 55-year-old man with a 5-year history of multiple sclerosis had been treated subcuta-
neously for 4 years with GA 40 mg 3 times weekly. He changed injection sites every time (ab-
domen, ventral thighs, buttocks) and experienced occasional mild injection site reactions with
coin-sized skin swelling and induration which resolved within weeks. Approximately 30 s af-
ter the last injection in the lower left abdomen the patient experienced a sudden-onset in-
tense, radiating pain. Two minutes later, he developed an extended urticarial swelling with
erythematous borders mainly on the left side of his abdomen. The irregular reticular and ser-
rated lesions also extended to the right side (Fig. 1a). There were no systemic symptoms. He
was treated with intravenous glucocorticoids and the swelling resolved within hours.

Two days later, a livid erythematous macula with irregularly serrated margins developed.
The patient suffered from severe abdominal pain and was admitted to hospital. He received
intravenous meropenem and linezolid for 2 days.

A week later, he presented at our department with a well-demarcated reticular erythema
of 10 x 15 cm with central blisters and peripheral induration (Fig. 1b). Routine blood test re-
vealed mildly increased C-reactive protein and creatine kinase, serological autoimmune pa-
rameters including autoantibodies to extractable nuclear antigens and double stranded DNA,
lupus anticoagulant, and cryoglobulins were negative. Skin swabs showed resident flora. Ul-
trasound showed a diffuse increase in echogenicity of subcutaneous tissue (Fig. 2), as nonspe-
cific demonstration of inflammation, observed for example in lymphedema and cellulitis [3].
Histopathologically, there was necrosis of the epithelium and sweat glands, thrombosed small
vessels, neutrophil infiltration and hematoma in the dermis, but no evidence of primary vas-
culitis (Fig. 3). Direct immunofluorescence was without pathological findings. We made the
diagnosis of ECM. Vascular thrombosis and cutaneous necrosis in the absence of signs of vas-
culitis are the histological hallmarks of ECM [4].

Over the next 6 weeks, the necrotic area demarcated and continued to extend. Surgical
debridement, vacuum-assisted closure therapy, topical antiseptics, and dressings led to com-
plete resolution and formation of an atrophic scar during the following 12 weeks (Fig. 1c-f).
After this episode, the patient refused to resume GA therapy.

Discussion/Conclusion

ECM, also termed Nicolau syndrome, was first described by Freudenthal and Nicolau in
1924 and 1925, respectively, after intramuscular injection of bismuth salts in syphilis patients
[5, 6]. It typically presents with sudden-onset, severe pain occurring immediately after the
injection, followed by swelling, bizarre-looking erythema, and induration within hours [7].
The peripheral erythema diminishes within days. Blisters can occur as a sign of skin damage.
Necrotic areas demarcate within several weeks [7]. Several cases of ECM have been reported
after intramuscular, subcutaneous, and even after intraarticular injection of various drugs,
such as non-steroidal anti-inflammatory drugs (NSAIDs), vitamin K, vitamin B12, penicillin,
antihistamines, corticosteroids, local anesthetics, vaccines, and interferon-a and - [8, 9].
There are only few descriptions of necrotic ECM after treatment with GA (20 and 40 mg/day)
[7,8,10-14].In 2 of these patients, further injections of GA led to another episode of ECM after
well-tolerated injections in-between [10, 11]. Thus, ECM remains unpredictable and does not
necessarily contraindicate continuation of the treatment [10, 11]. Injection site reactions were
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the most common adverse events in a randomized placebo-controlled trial with GA 40 mg 3
times weekly (35.2% over 12 months in GA-treated patients compared to 5% in placebo-
treated patients) [1]. After 3 years of follow-up, there were no cases of skin necrosis in the
open-label extension study of Khan et al. [2]. The pathogenesis of ECM remains poorly under-
stood. Various factors may play a role, including accidental intravascular injection with em-
bolic occlusion, reflexive vasospasm, and vascular rupture with perivascular inflammation
and cytotoxic reaction to the drug [15]. In addition, lipophilic drugs may penetrate the blood
vessels and induce physical occlusion as a more drug-specific reaction. The differential diag-
nosis of ECM includes direct drug-related cutaneous toxicity including skin necrosis, more
commonly seen with interferon-f3, occurring multilocularly and not accompanied by intense
immediate pain [7]. No standard therapy exists for ECM. Recommendations depend on sever-
ity and include analgesics, antibiotics, anticoagulants, and topical or systemic corticosteroids.
In case of necrosis, therapy also includes local dressings and surgical debridement [7, 8, 15].

In conclusion, development of ECM is rare and cannot be avoided despite correct injection
technique including aspiration. It is unpredictable and discontinuation of the therapy should
depend on careful consideration of risks and benefits in the individual setting.
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Fig. 1. a Extended urticarial swelling with erythematous borders mainly on the abdomen 2 min after sub-
cutaneous injection with glatiramer acetate. b Livedo-like erythema, centrally with bullae formation on
day 8. ¢, d Demarcated necrotic area (days 17 and 24, respectively). e Lesion after surgical wound debride-
ment and under vacuum-assisted closure therapy (day 57). f Atrophic scar (day 173).
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Fig. 2. Dermatological ultrasound paraumbilically on the right (a) and left abdomen (b). On the primarily
affected left abdomen (b), diffuse increase in the echogenicity of the fatty lobules with unclear borders to
the septa is seen compared to the clinically only slightly affected right abdomen (a).
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Fig. 3. HE staining (a, b) of a biopsy specimen shows necrobiotic epidermis with subepidermal cleft for-
mation (exemplified by arrows in b), dilated and congested blood vessels in the dermis and erythrocyte
extravasates (asterisks in b). PAS staining (c) also reveals fibrinoid degeneration of individual blood ves-
sels (arrow in c). Scale bars, 100 um.
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