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1  |  INTRODUC TION

The coronavirus disease 2019 (COVID-19) pandemic has led to rapid 
invention and approval of vaccines against the causing pathogen, 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). 
Cutaneous adverse drug reactions (ADR) to mRNA-based vaccines 
seem to be frequent events and include, among others, itching, 
erythema, swelling, pernio-like lesions, and generalized rashes.1–3 

Flares of pre-existing chronic inflammatory dermatoses might be 
underreported. We recently described a case of exacerbation of 
long-standing subacute cutaneous lupus erythematosus (SCLE) in 
the course of the first dose of BNT162b2 (BioNTech/Pfizer).4 De 
novo onset of Rowell’s syndrome (RS) has been observed after the 
first dose of the same vaccine in an elderly woman, as published pre-
viously.5 RS was originally described as cutaneous lupus erythema-
tosus (CLE) associated with erythema multiforme (EM)-like lesions 
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with immunological findings of speckled antinuclear antibodies 
(ANA), anti-La/anti-SS-B antibodies, and detection of rheumatoid 
factor (RF). Due to its rarity, this entity is still a matter of debate. 
New diagnostic criteria were proposed 20  years ago and presup-
posed presence of all indispensable major criteria (lupus erythema-
tosus including CLE, EM-like lesions with or without involvement 
of mucous membranes and speckled ANA) and at least one minor 
criteria (chilblains, anti-Ro/anti-SSA or anti-La/anti-SSB antibodies, 
RF).6 We herein report two patients who experienced clinical find-
ings mimicking RS in the course of COVID-19 mRNA vaccination and 
speculate about the pathophysiological background in light of the 
available data.

2  |  C A SE REPORTS

2.1  |  Case 1

A 41-year-old male patient had been on daily medication with hy-
droxychloroquine 200 mg p.o. and prednisolone 5 mg p.o. for 4 years 
due to rheumatic joint stiffness as well as Raynaud’s syndrome and 
puffy fingers. As serology revealed a high titer of ANA (1:10 240) and 
anti-U1-RNP antibodies, he was diagnosed with mixed connective 
tissue disease. He had never experienced typical symptoms of CLE 
and was healthy otherwise, being a non-smoker without any other 
comedication. His family history included neither skin nor rheumatic 

F I G U R E  1  Clinical and histological findings of the patients. (a) Intense flare of generalized annular plaques ten days after the first 
dose of BNT162b2 on the chest and abdomen of this 41-year-old male patient. (b) Magnification of a lesion on the left arm. (c) Patchy 
perivascular and periadnexial lymphocytic infiltrate and minimal vacuolar alteration along the dermo-epidermal junction (HE, 5x lens, original 
magnification 50x). (d) Both keratinocytes and inflammatory cells display a strong interferon signature as indicated by MxA (MxA, 20x lens, 
original magnification 200x). (e) Abundance of mucin in the papillary dermis (alcian blue, 10x lens, original magnification 100x). (f) Unspecific 
direct immunofluorescence (C3, 20x lens, original magnification 200x). (g) Slightly elevated annular papules and plaques without scaling on 
extensor sides of feet of this 22-year-old female patient ten days after the first dose of mRNA-1273 vaccine. (h) Moderately dense superficial 
and deep perivascular lymphocytic infiltrate with slight interface dermatitis (HE, 5x lens, original magnification 50x). (i) Adnexal epithelium 
of eccrine sweat glands and the inflammatory infiltrate moderately express MxA (MxA, 20x lens, original magnification 200x). (j) Abundance 
of mucin similar to the other patient (alcian blue, 10x lens, original magnification 100x). (k) Slight granular deposits of C3 along the dermo-
epidermal junction (C3, 20x lens, original magnification 200x).

(a) (b) (g)
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diseases. Four days after the first dose of BNT162b2 he experienced 
fatigue and subfebrile temperatures of 38.4°C. Within the follow-
ing week, generalized annular plaques were noted (Figure 1a,b), the 
lesions were stinging rather than itching. A full blood count showed 
slight thrombocytosis; speckled ANA and anti-U1-RNP antibodies 
were still detectable in absence of RF and anti-citrullinated cyclic 
protein antibodies. Negativity for anti-SSA/SSB antibodies was 
identified via immunoblot. Histopathological examination of a skin 
biopsy from the trunk revealed a patchy lymphocytic infiltrate with 
discrete vacuolar alteration along the dermoepidermal junction 
(Figure 1c–e). To follow up on the inflammatory reaction in the skin, 
we performed immunohistochemical stains to detect the presence 
of T cells, B cells, and plasmacytoid dendritic cells, and identified a 
primarily T-cellular pattern. We detected a strong antiviral response 
as indicated by interferon (IFN)-induced GTP-binding protein Mx1 
(MxA) (Figure 1d). Direct immunofluorescence (DIF) was unspecific 
(Figure 1f). A short pulse with prednisolone 1 mg/kg bodyweight p.o. 
in combination with topical corticosteroids yielded prompt improve-
ment of all symptoms. The aforementioned diagnostic criteria of RS 
were not fulfilled; hence, we diagnosed drug-induced SCLE mimick-
ing RS. Therapy with hydroxychloroquine was maintained and meth-
otrexate 15 mg s.c. was added to prevent relapses. Interestingly, the 
second dose was administrated as scheduled and tolerated very well.

2.2  |  Case 2

A 22-year-old female patient, who was healthy except for hypothy-
roidism, was referred to the emergency department with abrupt 
onset of itchy and painful annular erythematous lesions of extensor 
surfaces including hands and feet (Figure 1g). Other symptoms in-
cluded joint pain, fatigue, and vomiting but no fever. Ten days earlier 
she had received the first dose of mRNA-1273 (Moderna) without 
any localized ADR except for muscle pain. Her family history included 
neither skin nor rheumatic diseases. Laboratory investigations were 
normal except for low titers of speckled ANA (1:80) and a strongly 
positive blot for anti-DFS70 antibodies. Negativity for anti-SSA/
SSB antibodies was identified via immunoblot. Histopathological 
examination of a representative lesion from her foot showed slight 
interface dermatitis and marked periadnexal inflammatory infiltrates 
(Figure 1h–j). MxA was only partly expressed by the epithelium but 
strongly by the lymphocytic infiltrate around eccrine sweat glands 
(Figure 1i). DIF displayed slight granular deposits of C3 along the 
basal membrane in absence of immunoglobulins (Figure 1k). Systemic 
lupus erythematosus was excluded, and the presence of DFS70 an-
tibodies argued against genuine SCLE. Not all three major criteria 
of RS were met and we diagnosed drug-induced SCLE mimicking 
RS, accordingly. A short pulse of prednisolone 1 mg/kg bodyweight 
p.o. in combination with ibuprofen and topical corticosteroids led to 
prompt improvement of all symptoms. As the patient experienced 
recurrent immobilizing joint pain in the following weeks, the second 
dose of the vaccine was adjourned and she is currently treated with 
etoricoxib.Fr
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3  |  DISCUSSION

There is a theoretical vaccine-derived risk for relapse or incitement of 
autoimmune diseases as a result of robust effects on the innate immune 
system. mRNA represent danger-associated molecules which activate 
Toll-like receptors resulting in type I IFN production.7 There is prelimi-
nary evidence that mRNA vaccines may trigger cutaneous lesions of 
CLE, which is a somewhat expected finding considering the IFN-driven 
inflammatory loop of the disease.8 We screened the literature for cu-
taneous ADR to BNT162b2 and mRNA-1273 vaccines (Table 1) and 
found considerable heterogeneity in the reported data, which include 
registry studies, summaries of pharmacovigilance reports, and case 
series. The most frequent findings are localized reactions including 
erythema and swelling which may be divided into early and late reac-
tions (Figure 2). This is in line with the safety profile obtained from the 
clinical development programs of the respective agents. Generalized 

cutaneous eruptions including rashes of different kinds and urticarial 
reactions occur far less frequently, and specific dermatological diag-
noses such as EM and pityriasis rosea are reported as rarities. Overall, 
there is a striking female predisposition which might occur for various 
reasons as already outlined by McMahon et al.3 Unfortunately, data 
was not reported by dermatologists in many cases; hence, cutaneous 
ADR might not be accurately described and diagnosed and more unu-
sual manifestations such as SCLE or RS might be overlooked. Even in 
the aforementioned most comprehensive registry study, only 30% of 
registry entries were performed by dermatologists.3 Exacerbation of 
pre-existent dermatological conditions including atopic eczema and 
psoriasis will open another field as only 16% of a total of 414 patients 
who experienced cutaneous ADR had a dermatological history in this 
report. Most cutaneous ADR occurred over the course of 3–10 days 
and were mild in nature. Management included topical corticosteroids, 
antihistamines, and non-steroidal inflammatory drugs; rarely, systemic 

F I G U R E  2  Scheme of expected cutaneous adverse drug reactions (ADR) depending on different patient groups. The vast majority of 
cutaneous ADR comprise unspecific localized or generalized reactions which typically occur between 1 and 7 days after the first dose; 
reactions after the second dose tend to occur earlier. Type I allergic reactions are very rare and occur in previously sensitized individuals 
(pre-existing specific immunoglobulin E against components of the vaccine). We expect to see more specific cutaneous adverse reactions 
in susceptible individuals with rheumatic or dermatological background, including cutaneous lupus erythematosus, as these patients were 
underrepresented in clinical trials and data remains scarce. Young women are most often affected by autoimmune diseases and have not 
been vaccinated on a large scale with health-care workers as an exemption.
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corticosteroids were necessary. Hence, the possibility of cutaneous 
ADR should not impose an obstacle to deliver immunizations to popu-
lations at risk of COVID-19. As patients with skin symptoms after the 
first vaccine dose sometimes experience more severe reactions after 
the second dose, the individual approach of administration of the sec-
ond dose should be determined via shared decision-making with the 
patient. Comprehensive guidelines are now available to help health-
care providers in charge of vaccinations.9 It will be important to col-
lect further data to conclude whether reactions to mRNA vaccines 
deviate from other vaccine types and if they impose a larger risk to 
patients with pre-existing autoimmune disease including dermatoses 
and connective tissue diseases.10 As dermatologists are approached 
as a first instance by patients experiencing cutaneous ADR, they hold 
a key position in patient education and management.11 A detailed and 
standardized reporting of unusual events in the course of the differ-
ent deployed mRNA vaccines will enable a better understanding of 
underlying pathophysiological mechanisms. Until this point, it remains 
vague if mRNA vaccines bear a class-specific profile of cutaneous ADR 
or if the specific vaccines differ in this regard.
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