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Summary Leprosy reactions are acute inflammatory processes, immunologically
mediated that may be precipitated by many factors, including infections and vaccines.
They are classified in Type 1 Reaction or Reversal Reaction, and Type 2 Reaction
(T2LR). The most common clinical manifestation of T2LR is the erythema nodosum
(EN), and, because of this, it is also called Erythema Nodosum Leprosum (ENL).
Reactions can occur before, during or after the diagnosis and treatment of leprosy.
We present two cases of ENL in patients who were released from treatment, and had
received the first dose of ChAdOx1-S/nCoV-19 vaccine just a few days before the
appearance of the skin lesions. One of them also had signs of active multibacillary
leprosy. Reports of erythema nodosum related to COVID-19 disease have been
published, but to our knowledge, this report is the first to describe cases of ENL related
to SARS-CoV-2 vaccines.
Keywords: COVID-19, SARS-CoV-2, ChAdOx1nCoV-19, multibacillary leprosy,
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Introduction
Type 2 Leprosy Reaction (T2LR) includes erythema nodosum (EN) as the most common
clinical manifestation, with painful erythematous nodules as well as systemic manifestations
like fever and malaise, sometimes accompanied by peripheral neuritis, oedema, iritis or
orchitis. Because of these specific features, T2LR is also called Erythema Nodosum Leprosum
(ENL). It is considered an immune complex syndrome with increased levels of TNF-α and
IFN-γ. It occurs in multibacillary patients, mainly those classified as lepromatous leprosy
(LL), during its natural course, during treatment or after it.1–3
The precipitating factors for ENL reactions are: LL classification (Ridley–Jopling), bacillary index (BI) higher than 4+ and, among others, infections and vaccines.4–6
Correspondence to: Paula Frassinetti Bessa (e-mail: paularebello64@gmail.com)
© The author(s).

This article is Open Access under CC BY 4.0

421

422

P. F. B. Rebello and S. N. Pennini

Figure 1. Case 1—Erythematous nodules on the upper limb.

During a pandemic, it is expected that both the disease and its vaccines can be associated
with immunological reactions. Reports of erythema nodosum related to COVID-19 disease
have been published, but to our knowledge, this is the first report to describe cases of ENL
related to SARS-CoV-2 vaccines.7–9 The cases occurred in a referral centre in Manaus, State
of Amazonas, Brazil, an endemic area for leprosy.
Case reports
CA S E 1

A 44-year-old male who had been treated for LL leprosy (BI of 5+ with solid bacilli) with
12-dose multibacillary multidrug therapy (MDT), as recommended by the World Health
Organization (WHO).10 He was released from treatment without any skin lesions characteristic
of leprosy and with a BI of 3.5+ (fragmented and granular bacilli). In the three months after
completing this treatment he returned to the service with disseminated erythematous nodules
(Figure 1) accompanied by fever. He had received the first dose of the ChAdOx1-S/nCoV-19
vaccine five days earlier and the lesions started on the third day after the vaccination. He had
never presented with any leprosy reaction before. He was then diagnosed with ENL and started
on thalidomide 100 mg/day, which is the drug of choice for the treatment of males, in Brazil.
After fifteen days he returned without skin lesions.
CA SE 2

A 43-year-old male, had received 24-doses of MDT/WHO for Borderline Lepromatous
Leprosy (BL), 25 years ago. He reported that he was without any skin lesions until two days
after receiving the first dose of the ChAdOx1-S/nCoV-19 vaccine. He stated that from that
point onwards he had developed a fever, malaise, and painful nodules. On clinical examination,
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Figure 2. Case 2—Skin-coloured cutaneous papules (lepromas).

Figure 3. Case 2—Earlobe infiltration.

there were painful erythematous nodules disseminated on his body, compatible with ENL,
some dome-shaped, skin-coloured to coppery-red papules (lepromas) and mild infiltration of
the ear and face (Figures 2 and 3). Skin smear microscopy was positive with the presence
of solid bacilli and a BI of 3.75. A skin biopsy was performed to confirm the diagnosis of
leprosy by histopathology and to investigate drug resistance by Polymerase Chain Reaction
(PCR). The histopathological examination demonstrated the epidermis with acanthosis and
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Figure 4. H&E-stained skin biopsies of case 2—reticular dermis with diffuse inflammatory infiltrate involving
vessels and adnexa.

Figure 5. Solid bacilli grouped in globi (Wade’s stain).

hyperkeratosis, the reticular dermis with diffuse inflammatory infiltrate involving vessels
and adnexa, composed of lymphocytes, neutrophils and vacuolated histiocytes containing
solid bacilli grouped in globi. The bacilli were also found inside nerve filaments, sweat
glands, endothelium, vascular wall and lumen, and in adipocytes (Figures 4 and 5). He was
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treated with 100 mg/day of thalidomide and started MDT while waiting for the result of the
investigation into possible drug resistance.
Discussion
We describe two cases of ENL that appeared after receiving the first dose of ChAdOx1S/nCoV-19 vaccine and in one of them it was possible to diagnose active leprosy.
It is not rare to diagnose cases of leprosy when patients have a leprosy reaction. The acute
inflammatory signs and symptoms of the reactions motivate those who have not noticed the
insidious and chronic leprosy skin lesions to look for health assistance.
In general, the diagnosis of ENL is based on classic clinical symptoms.11 However, EN
may be a clinical manifestation of other diseases or an adverse effect of drugs or vaccines. The
clinical difference between them is the body distribution of the lesions. In ENL, the nodules
occur in any region, while the EN due to other causes has predilection for the shins.3
The ChAdOx1-S/nCoV-19 vaccine is a monovalent vaccine, composed of a single vector
recombinant chimpanzee adenovirus, deficient for replication (ChAdOx1), which expresses
the glycoprotein S of SARSCoV-2. After administration, SARS-CoV-2 glycoprotein S is
expressed locally by stimulating the cellular immune system and neutralizing antibodies, with
high levels of TNF-α and IFN-γ.12
The immunologic mechanisms involved in the association between vaccines and leprosy
reactions have not been fully described; however, TNF-α and IFN-γ are also the main
mediators present in ENL.3,10
The most common systemic adverse reactions of the ChAdOx1-S/nCoV-19 vaccine are:
fatigue (70%); headaches (68%); malaise (61%); muscle ache (60%); chills (56%); and feeling
feverish (51%).12
Both these more frequent and those rarer side effects, such as ENL described here, do not
invalidate the vaccine’s safety or its efficacy. The benefits of the vaccines, individually and in
terms of public health, have been proven with the reduction of symptomatic COVID-19, and
with further protection against severe disease.13
Conclusion
Mass immunization for the prevention of COVID-19 is necessary and has been carried out
worldwide. However, health professionals, mainly in leprosy endemic countries, need to be
made aware of the occurrence of erythema nodosum leprosum that may appear in patients
that are vaccinated. They have to look for the signals of active leprosy in these patients for a
possible diagnose of a new case of leprosy, relapse or reinfection.
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