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A B S T R A C T

Type 2 leprosy reaction (T2LR), or Erythema Nodosum Leprosum (ENL), often poses a therapeutic
challenge to clinicians and commonly requires long courses of steroids for control. While
immunosuppressants are known to achieve control and lower steroid dependence in T2LR, the prospect
of managing a severe T2LR in conjunction with COVID-19, with the concern of worsening COVID-19 with
long-term immunosuppression has not previously been encountered. We report a case of severe T2LR
treated with oral steroids and methotrexate, with COVID-19 infection acquired during hospital stay, and a
favourable outcome achieved despite the continued use of immunosuppressants. We discuss the possible
reasons for this both in terms of the drug pharmacodynamics and the immunological profile of T2LR.
© 2020 Published by Elsevier Ltd on behalf of International Society for Infectious Diseases. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Type 2 leprosy reaction (T2LR) occurs in 15.4% of lepromatous
leprosy patients and in approximately 4.1% of borderline leproma-
tous leprosy cases (Voorend and Post, 2013); infections have been
identified as common trigger factor for T2LR. Prolonged immuno-
suppression to maintain remission predisposes patients with
leprosy to aggravation of infections (Sugumaran, 1998).

Here we report on a patient with lepromatous leprosy with
T2LR who was being treated with oral steroids and methotrexate
when he tested positive for severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). We highlight the favourable outcome
in spite of the use of immunosuppressive agents (ISAs) and propose
a hypothesis to explain this outcome. We emphasise the lack of an
adverse COVID-19 outcome with continued use of methotrexate
and oral corticosteroids and no worsening of T2LR during the
infection course.

Case description

A 26-year-old male diagnosed with lepromatous leprosy with
T2LR, on irregular treatment with World Health Organisation
multibacillary multidrug therapy (MB-MDT) over the course of one
year, presented to the Dermatology Out Patient Department with a
recurrence of severe T2LR for one week. The patient had extensive
skin lesions of Erythema Nodosum Leprosum (ENL), some of which
were ulcerating (Figure 1), along with high grade fever (101�103 �

F), arthralgias and bilateral ulnar neuritis. He had symmetrical
glove and stocking anaesthesia, but no nerve function impairment
(NFI) related to ulnar neuritis. The clinical severity of T2LR was
graded as Erythema Nodosum Leprosum International STudy
(ENLIST) score 10. A biopsy from a new lesion was suggestive of
ENL (Figure 2) and a slit skin smear from the ENL lesions showed
fragmented bacilli with a Bacteriological Index (BI) of 4+.

Investigations revealed low haemoglobin of 11.2 mg/dl with the
peripheral smear showing microcytic hypochromic anaemia.
Blood biochemistry profile and urine routine microscopy were
within normal limits and viral markers (Hepatitis B, Hepatitis C,
HIV) were negative. Chest X-ray and ultrasound of the abdomen
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0 mg/week was added after a few days as new ulcerating ENL lesions
ontinued to appear. Following this, new ENL lesions stopped
ppearing and there was significant improvement in systemic
omplaints. Ulnar nerve neuritis also subsided over 2 weeks.
Two weeks later a nursing staff assigned to the patient tested

ositive for SARS-CoV-2, and therefore the patient was tested for

SARS-CoV-2 by real time reverse transcriptase–polymerase chain
reaction (RT-PCR) from nasal and throat swabs. He tested positive
and was moved to an isolation ward. It was decided to continue
oral steroids and methotrexate in view of his severe initial
presentation. He was additionally prescribed tablet paracetamol
500 mg SOS along with vitamin C 500 mg BD and Zinc 50 mg BD as
per the hospital protocols. The patient developed a low-grade fever
(99–99.6 �F) which persisted for 3–4 days; there were no
respiratory symptoms and oxygen saturation remained above
97% on room air at all times. On testing negative for COVID-19 2
weeks later he was discharged and asked to follow up at the
leprosy outpatient clinic. The patient remains controlled on
steroids and weekly methotrexate and has no residual symptoms
related to COVID-19, up to 4 months post discharge. The course of
events in the patient’s illness, treatment and follow-up is
illustrated as a timeline in Figure 3.

Discussion

In the ongoing COVID-19 pandemic, there is no authoritative
evidence regarding initiation/continuation of ISA and immuno-
modulatory (IMD) drugs in immune-mediated dermatologic
disorders, due to concerns of increased morbidity and mortality.
In an endemic area leprosy and T2LR can occur simultaneously and
in this case, weighing the severity of the reaction, we decided to
persist with the use of the ISAs. We would like to highlight that this
was clearly a case of incidental development of COVID-19 in a
patient already suffering from ENL and not of ENL following, or
triggered by SARS-CoV-2 infection.

A recent paper suggests that the risk of COVID-19 and its adverse
outcomesmay beminimallyaffectedby IMDs usedindermatological
conditions (Holcomb et al., 2020). This paper however did not report
on cases of leprosy or on patients on systemic steroids. A previous
paper on use of methotrexate in rheumatologic indications did not
report adverse COVID-19 outcomes (Monti et al., 2020).

Corticosteroids have broad immunosuppressant effects and are
likely to induce SARS-CoV-2 receptor Angiotensin-Converting-
Enzyme-2 (ACE2) (Safavi and Nath, 2020). They can precipitate a
broad spectrum of bacterial, fungal and viral infections inpatients on
long-term treatment, and even in those on short-term use of low

igure 1. Multiple ENL lesions on extensor surfaces of both upper and lower limbs.

igure 2. Diffuse infiltrate of foamy histiocytes admixed with many neutrophils
ingly and in clusters (arrow) (H&E x 40).
Figure 3. Timeline of course of events in patient's illness and treatment.
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doses (Khurana and Saxena, 2020). The preliminary results of the
RECOVERY trial support use of dexamethasone for up to 10 days in
patients who were receiving invasive mechanical ventilation, but
report no benefit and possible harm in the subgroup of hospitalised
patients who were not on respiratory support (Dexamethasone in
Hospitalized Patients with Covid-19 — Preliminary Report, 2020).
Oral steroids are critical to managing severe T2LRs and need to be
started early and in moderate to high doses to control its severe skin
and systemic manifestations and prevent permanent neurological
damage (Narang and Kamat, 2020). Methotrexate has been shown to
be an effective steroid sparing agent (7.5�20 mg/week) and has been
used in ENL in conjunction with steroids (Narang and Kamat, 2020;
Perez-Molina et al., 2020).

In COVID-19 the tissue damaging hyperinflammatory syndrome
is strongly linked to pro-inflammatory effector cytokines, such as
tumour necrosis factor (TNF), interleukin (IL)-1β, IL-6, IL-8,
granulocyte-colony stimulating factor (G-CSF) and granulocyte
macrophage-colony stimulating factor (GM-CSF), chemokines
such as monocyte chemoattractant protein-1 (MCP1), interferon
gamma inducible protein 10 (IP-10) and macrophage inflammatory
protein 1 alpha (MIP1-α), complement activation and macrophage
activation. Notably methotrexate does not affect the innate cells
and mediators of anti-viral immune response, while inhibiting
production of TNF-α, IL-6 and IL-8 and increasing the secretion of
anti-inflammatory cytokine IL-10 and anti-inflammatory Treg cells
(Cribbs et al., 2015; Khurana and Saxena, 2020; Sekhri et al., 2016).
Methotrexate is possibly the safest conventional ISA in respect of
infection complications as reported by most recent meta-analyses
and reviews (Khurana and Saxena, 2020; Lacaille et al., 2008; van
der Veen et al., 1994). Moreover, high-dose methotrexate with
leucovorin rescue has been postulated as an immune stabilization
strategy for SARS-CoV-2 induced ‘PANIC’ attack for severe COVID-
19 (Frohman et al., 2020). In our case, with the combined use of
methotrexate and oral prednisolone, the patient suffered from only
mild symptoms of COVID-19. It is worthwhile mentioning here
that T2LRs are associated with a heightened INF-g mediated
inflammatory response; considering the important role of this
cytokine in clearance of SARS-CoV-2, it is possible that T2LR
patients may have a natural protection against severe COVID-19
infection (Khurana and Sardana, 2020; Montalvo Villalba
et al.,2020). A gradual decrease in INF-g production with
prednisolone (40 mg) has been reported to occur over first 2–3
weeks of treatment in leprosy reactions and thus it is plausible that
the levels of INF-g may still have been sufficiently high to effect
viral clearance (Manandhar et al.,2002).

Conclusion

Our case illustrates the unique co-occurrence of severe ENL and
COVID-19 infection and may help clinicians managing such cases. A
favourable outcome was observed with continued use of
methotrexate and steroids. This case raises the possibility that
elevated INF-g levels in T2LR may have a favourable effect on
COVID-19 co-infection, which may be a promising prospective to
explore for therapeutic use.
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