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ABSTRACT

Lucio phenomenon is a rare leprosy reaction that can occur in untreated or inadequately treated leprosy. It is char-
acterized by erythematous macules and slightly infiltrated plaques which then turn into superficial ulceration and
central necrosis. The pathophysiological mechanism remains unclear, but diffuse mycobacterial infiltration and
increased immune response resulting in vasculitis are the best-known hypotheses. Mycobacterium leprae and the
newly discovered, Mycobacterium lepromatosis has been associated with the pathogenesis of Lucio phenomenon,
although a causal relationship has not been established. This case report adds to the list of Lucio phenomenon cases

where the organism Mycobacterium lepromatosis was found, together with Mycobacterium leprae.
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INTRODUCTION

Leprosy remains a significant health concern in
Indonesia. Alongside Brazil and India, Indonesia
contributes to nearly 80% of new global leprosy cases.
The incidence of new leprosy cases in Indonesia has
shown limited change over the past decade due to its
concentration in specific pocket areas in the eastern
part of the country (1). The causative agent of leprosy,
Mpycobacterium leprae, was first discovered by Dr.
Gerhard Armauer Hansen in 1873, establishing it as the
primary pathogen responsible for the disease. Over time,
M. leprae has been well-documented as a significant
cause of leprosy and its various complications, including
the Lucio phenomenon, a rare and severe vasculopathy
that occurs primarily in untreated or inadequately
treated lepromatous leprosy (2). In 2008, a second
organism, Mycobacterium lepromatosis, was identified
as another causative agent of Hansen's disease. (2)
Although M. lepromatosis is a newer discovery and
has been implicated in some cases of leprosy, its

association with the Lucio phenomenon is not yet well-
established, making it a subject of ongoing research and
interest within the medical community. In this report,
we present the case of a man in Indonesia exhibiting
the Lucio phenomenon associated with Mycobacterium
leprae and Mycobacterium lepromatosis.

CASE REPORT

A 64 vyears-old man presented to the emergency
department with a chief complaint of pain and
extensive black discolorations over his upper and lower
extremities. The patient reported that these symptoms
had been present for a long time, although he or his
family could not specify the exact onset. They mentioned
that the condition had gradually worsened, leading to
pain, which eventually prompted him to seek medical
attention despite a significant financial burden. The
duration of his symptoms, based on clinical findings,
suggested that the condition may have been ongoing
for several years, despite the patient not recognizing
the severity until the onset of pain. He had no known
risk factors specifically associated with leprosy, such
as a history of leprosy in close contacts. The patient
was a 64-year-old non-smoker without a history of
hypertension or other known health conditions. He was
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currently unemployed and had no fixed income, which
contributed to his delay in seeking medical care.

On examination, there were madarosis (Figure 1a),
multiple necroses on the patient's hand and feet
(Figure 1b), a deep ulcer on the heel of his right foot
(Figure 1¢), and gangrene of his right index and middle
fingers (Figure 1d) and also his right big, little toes, and
contracture of his middle finger (Figure 1e). Right hand
and bilateral stocking anesthesia were also present.
Cranial nerve examination and motor function were
normal. Laboratory examination showed anemia (Hb
8.7 g/dl), relative neutrophilia (Neutrophil 78.7%,
Leucocyte 9.06 x 10%pL), and increased erythrocyte
sedimentation rate (115 mm/hour), whereas other
routine blood examinations were within normal range.

Figure 1: Clinical presentation of the patient. a: Madarosis; b: Blackish
multiple necrosis on the patient’s hand and feet; c: Deep ulcer on the
heel of right foot; d: gangrene in the right index and middle finger;
e: gangrene in right big, little toes, and contracture on middle finger.

Initially, the patient was evaluated for thromboangitis
obliterans at the emergency department due to the
presence of multiple necroses in his distal extremities.
However, given that the patient was 64 years old and
a non-smoker, he did not meet all of the diagnostic
criteria for thromboangitis obliterans. Additionally,
a computed tomography (CT) angiography revealed
partial stenosis in the distal 1/3 of the left posterior tibial
artery (Figure 2), a finding inconsistent with the patient's

clinical presentation of the ischemic lesion. As a result,
we proceeded to explore other potential differential
diagnoses.
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Figure 2: CT angiography of the patient

Slit skin smear examination from the earlobes revealed
positive acid-fast bacilli (Figure 3). Polymerase Chain
Reaction (PCR) test was positive for Mycobacterium
leprae and Mycobacterium lepromatosis (Figure 4).
Based on clinical, physical, and laboratory examination,
a diagnosis of Lucio phenomenon was then made.
After confirming the diagnosis, the patient was treated
according to the guidelines from the Indonesian
Dermatology and Venereology Society (Kolegium Dokter
KulitIndonesia) 2021 for multibacillary (MB) leprosy. The
regimen included monthly administration of Rifampicin
600 mg,Dapsone 100 mg, and Clofazimine 300 mg.
Additionally, the daily regimen consisted of Dapsone
100 mg and Clofazimine 50 mg. Given the patient's
age and the severity of his condition, particularly the
type 2 leprosy reaction, he was also started on high-dose
corticosteroids. Prednisone was administered at a dose
of 40 mg per day to manage the inflammatory response
associated with his condition while also giving wound
care to the patient. However, due to financial reasons,
the patient and his family asked to go home before the
completion of the treatment.
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Figure 3: Acid fast stain result

Figure 4: PCR test result. a: Sample, b: Negative control, c: Positive
control (M. leprae Thai53), d. 100bp DNA ladder, e: Sample, f.
Negative control, g: Positive control (M. lepromatosis)

DISCUSSION

Lucio phenomenon is a rare and life-threatening
leprosy reaction that usually occurred in untreated or
inadequately treated lepromatous leprosy. The high
morbidity and mortality in patients with the Lucio
phenomenon can be reduced by early diagnosis and
proper treatment of leprosy. However, reports have
shown that it is difficult to make an early diagnosis, even
in endemic countries, which leads to delays in treatment
(1,2).

Clinically, its presentation can resemble vasculo-necrotic
erythema nodusum leprosum (ENL). However, there are
some distinctive clinical and histopathological features to
help distinguish between these two. Lucio phenomenon
usually occurs in untreated or inadequately treated
diffuse lepromatous leprosy, whereas vasculo-necrotic
ENL usually occurs after starting MDT (MULTI DRUG
THERAPY) in multibacillary lepromatous and borderline
forms of leprosy. Skin lesion in the Lucio phenomenon
is characterized by erythematous macular and slightly
infiltrated plaques which subsequently turned into
superficial ulceration and central necrosis involving
the extremities, without any constitutional symptoms.
Whereas for ENL, the skin lesion is characterized by
erythematous tender nodules or deep necrotic ulcers

involving extremities and trunk, which are frequently
accompanied by fever and constitutional symptoms (2).
Histopathologically, the Lucio phenomenon s
characterized by mild infiltration of polymorphonuclear
cells along with the abundant of acid-fast bacilli
aggregates in the vascular endothelium. Additionally,
there is evidence of leukocytoclastic vasculitis, areas
displaying fibrinoid necrosis, and ischemic epidermal
necrosis (3).

The pathogenesis of the Lucio phenomenon remains
unclear. The most widely accepted hypothesis suggest
that it involves diffuse mycobacterial infiltration and
enhanced antigen-antibody reaction, resulting in
vasculitis. Mycobacterial lipopolysaccharides would
stimulate the release of IL-1 and TNF-a from activated
macrophages. In conjunction with IL-6, prostaglandin,
and coagulation factor Il produced by endothelial cells,
this process initiates thrombus formation and promotes
tissue necrosis (4). Recent reports showed the presence of
Mycobacterium lepromatosis in a patient with the Lucio
phenomenon, but more evidence is required to establish
a causative role of this bacilli in the pathogenesis of
the Lucio phenomenon (5). To the best of the author's
knowledge, this case presentation marks the first
instance of the Lucio phenomenon in Indonesia where
two etiological organisms, namely Mycobacterium
leprae and  Mycobacterium  lepromatosis, were
identified. Co-infection with Mycobacterium leprae
and Mycobacterium lepromatosis is noteworthy, as the
latter has not yet been well-established as a cause for the
Lucio phenomenon, particularly in comparison with M.
leprae (5). The presence of co-infection, especially with
Mpycobacterium lepromatosis, introduces additional
challenges in management. One of the significant
challenges in managing this case was the difficulty in
accurately identifying the pathogens involved. The
differentiation between M. leprae and M. lepromatosis
typically requires advanced molecular techniques, such
as polymerase chain reaction (PCR) and gene sequencing,
which are not always readily available in endemic
regions. This lack of access to precise diagnostic tools
can lead to delays in appropriate treatment, as standard
tests might not detect M. lepromatosis, and misdiagnosis
can occur (5). Studies have shown that M. lepromatosis
can cause severe leprosy reactions, including Lucio’s
phenomenon and erythema nodosum leprosum (ENL),
which complicate the clinical course and can lead
to fatal outcomes if not managed appropriately (5).
Similar cases have been reported in Mexico, Canada,
and Singapore, where patients with co-infection or
with M. lepromatosis alone faced significant difficulties
in management due to the aggressive nature of the
infection and its resistance to conventional therapies (5).
There is no consensus on the treatment of the Lucio
phenomenon. However, management of such co-
infections requires a multifaceted approach, including
the use of multidrug therapy for leprosy (MDT) tailored
to target both pathogens and decrease the patient’s
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bacillary load, the use of immunosuppressants and
anticoagulants due to inflammation and vascular
thrombosis, and wound care to prevent the spread of
infection and sepsis.

When multidrug therapy for leprosy is given early,
the overall response occurs rapidly and the prognosis
is good. However, the prognosis is poor when the
treatment is given to patients who have already
developed complications such as anemia or secondary
infection, or with an extensive skin lesion (2).

CONCLUSION

The Lucio phenomenon is a rare condition observed
in patients with untreated or inadequately treated
lepromatous leprosy. While posing a diagnostic
challenge, early recognition and treatment are crucial
for minimizing its associated morbidity and mortality.
Polymerase Chain Reaction (PCR) can expedite the
diagnostic process by facilitating the identification of the
causative microorganism. This case report emphasizes
the importance of PCR in detecting the etiological cause
of the Lucio phenomenon in our patient.
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