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Case Report

Lucio phenomenon in pregnancy : a histopathology review
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Abstract

Background: Lucio’s phenomenon (LP) is a reaction occurring in lepromatous, non-nodular, diffuse leprosy
patients who have not received multidrug therapy (MDT). The diagnosis of LP are based on clinical features
and supported by histopathological examination. This report was conducted to establish a diagnosis of LP by
histopathological examination, considering that cases of LP in pregnancy are quite rare so that clinicians can
be more precise.

Case: A 35-year-old pregnant woman complained of extensive ulcers on her hand and legs. Madarosis, saddle
nose, and earlobes were found A slit skin smear examination showed a bacterial index of +4 and a
morphological index of 20%. A skin biopsy from a leg ulcer with HE staining revealed thinning of the epidermis,
foamy macrophages, inflammatory cell infiltrate in the dermis and subcutaneous layers, necrotizing vasculitis
with thickening of blood vessel walls, and perivascular lymphohistiocytic infiltrate. Histopathological
examination of auricular infiltrate showed basket weave type hyperkeratosis, grenz zone, lymphohistiocytic
inflammatory cell infiltrates, foamy and touton cells. Histopathological examination by FF staining showed a
heavy M. leprae invasion.

Discussion: Histopathological characteristics of LP in this patient found flattened epidermis, subepidermal
grenz zone, aggregates and sheets of foamy macrophages admixed with predominantly huge numbers of
acid-fast bacilli, foamy macrophages and touton cells. The main microscopic features also found subcutis
necrotizing vasculitis. Histopathological examinations are essential to diagnose LP.

Conclusion: Histopatholgy of Lucio Phenomenon found grenz zone, inflammatory cell infiltrate and foamy
cells. This histopatholgy will support the diagnosis and best treatment for LP patient.

Keywords: Lucio’s Leprosy, Lucio’s phenomenon, pregnancy

the incidence of leprosy at the end of 2017 was
210,671 cases from 38 countries. Southeast Asia
has most leprosy cases, with an incidence rate of
153,487. Indonesia consistently ranked as the third
largest leprosy with incidence reaching 15,910

Background

Leprosy or Morbus Hansen (MH) disease is a
chronic granulomatous disease caused by
Mycobacterium leprae (M. leprae). Leprosy mainly

affects skin and nerves.! Tuberculoid leprosy with
low bacterial counts (paucibacillary-PB) tends to be
suffered by patients with adequate immune,
whereas patients with impaired immune system
tend to lead from lepromatous leprosy (LL) with
many bacteria (multibacillary-MB).23

World Health Organization (WHO) reported that

cases.*> Widodo and Menaldi (2012) reported that
out of 1,021 leprosy patients, 24.2% of patients had
leprosy reactions.>6

The first case of Lucio’s phenomenon (LP) during
pregnancy in Indonesia was reported by Dr.
Soetomo Surabaya.” Clinical manifestations of LL
MH are nodular LL and diffuse LL or Lucio’s
leprosy. The characteristics of nodular LL is the
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presence of scattered nodules as diffuse infiltrate,
whereas, in Lucio leprosy, it is a generalized
infiltrate without nodules. Lucio’s leprosy is known
as Lucio’s phenomenon (LP) or necrotizing
erythema by Latapi.?

Histopathological findings of LL are infiltrative,
massive, and diffuse inflammatory cells that reach
the epidermis and an area free of inflammatory
cells called the Grenz zone. Foamy macrophages
are found in the dermis layer and inflammatory cell
infiltration is in peri adnexal or perivascular.1%12
There are blood vessel dilatation, endothelial
proliferation, luminal occlusion, superficial and
middle dermis vascular thrombosis dermis.®
Histopathological differential diagnosis of LP in
leprosy is necrotizing Erythema Nodosum
Leprosum (ENL) and Tuberculosis (TB)
cutaneous.121314

The patient’'s management were given MultiDrug
Therapy (MDT) of MB leprosy and administration
of steroids.'® This paper aimed to report a rare
case of LP in an MH MB type LL pregnant patient
and to perform a histopathological examination for
diagnosis as appropriate therapy can be given.

Case

A 36-year-old Javanese woman G2P1A0 36 weeks
gestation, working as a housewife, came to the
Emergency Room (ER) at General Regional
Hospital Dr. Moewardi complained of wounds and
scabs on both legs. The patient also complained of
feeling weak, abdominal contraction, leg pain, and
wound on the leg getting wider. Three months
before, the patient complained of developing
painful blisters on both lower limbs. The blisters
expand and burst to form sores that are partly
scabbed. Then, the patient went to the doctor and
was given amoxicillin, mefenamic acid, cetirizine,
and injection yet the patient did not know drug’s
name afterward her symptoms improved. Two
weeks before, the patient returned to the same
doctor and received the same treatment. The
patient complained the wounds on the feet were
widened and the number increased extending to
hands and body, some of which were wet and
smelly. Obstetrics and gynecology colleagues
consulted and referred the patient to a
dermatologist regarding the patient's complaints.

In previous medical history, the patient admitted
there was no complaint of fever, numb spots, and
red bumps. The patient had experienced similar
symptoms, presence of red spots and wounds on
both legs during the first patient’'s pregnancy four
years ago. The patient was diagnosed with

vasculitis and was hospitalized. Symptoms
improved a few months after the patient gave birth.
The patient had never been diagnosed with MH
before. Symptoms of similar illness, numb spotting,
and consumption of packaged drugs in the
patient's family were also denied. There were no
leprosy contacts in the family and no tests were
performed to undermine the diagnosis of infection.

Physical examination showed that the patient’s
general condition appeared to be moderately ill,
with compos mentis, vital signs within normal limits,
and a pain score of 2. Sensory examination results
showed hyposensitivity to touch, pain, and
temperature in the upper and lower extremities.
The nerve thickening examination showed nerve
enlargement in the greater auricular, ulnar,
common peroneus, and posterior tibial nerve.
Nerve examination showed no abnormalities in the
facial nerve, trigeminal nerve, ulnar nerve, median
nerve, radial nerve, lateral popliteal nerve, and
posterior tibial nerve.

In the facial region appeared like madarosis,
saddle nose, and right and left auricular regions
showed infiltrates. In the abdominal region,
purpuric, discrete multiple erythematous plaques
are partly confluent. In bilateral inferior et superior
limb region, purpuric, discrete multiple ulcerations
partially confluent, well-defined, and irregular
borders with necrotic tissue at several sites (Figure
1). Obstetric examination showed no abnormalities
in pregnancy and fetus.

A simple laboratory examination of a slit-skin
smear (SSS) with Ziehl-Nielsen staining showed
the results of acid-resistant bacilli (ARB) with Bl +4
and MI of 20% (Figure 2). Gram staining of ulcer
specimens, polymorphonuclear (PMN) 50-70/high
power field (HPF) were obtained, gram-positive
cocci>100/HPF and gram-negative rods>100/HPF.
A culture examination of ulcer specimen did not
show any bacterial or fungal growth. laboratory
tests revealed anemia with Hb 6.6 g/dl, decreased
hematocrit (HCT) 20%, slight leukocytosis 11.2
thousand/ul, decreased eritrocyte2.51 thousand/ul
and hypoalbuminemia 2.1 g/dl.

The skin biopsy were taken from two different
places, namely the auricular and the femoral
regions. The shape of the lesion were irregular and
taken perpendicular to the depth of subcutis.
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Figure 1. A-C: Facial region showed madarosis and saddle nose; D-E: Right auricular atrophy and
infiltrates; F-G: Anterior et posterior trunk with purpuric, ulcer, multiple, mostly discrete, and erythematous
plagues; H-K: Bilateral regions of superior and inferior limbs showed purpuric and multiple necrotic tissue

partly confluent, irregularly defined purpura and ulcers, mostly covered by blackish necrotic tissue
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Figure 2. Slit skin smear examination taken from the ear shows acid-resistant bacilli (blue arrow) with
bacterial index (BI) +4 and morphological index (Ml) of 20%

Figure 3. Hematoxylin and Eosin (HE) staining, skin biopsy taken from auricular region with clinical
manifestation auricular atrophy; A (20x): a basket weave type hyperkeratosis is visible (blue arrow), Grenz
zone appeared as a clear zone (red arrow); B (40x) Foamy macrophages (green arrow) and inflammatory

cell infiltrates consisting of histiocytes and lymphocytes (yellow arrows)

Figure 4. HE examination of the femoral region; A (10x): thinning epidermis (red arrow) and inflammatory
cell infiltrates in the dermis layer (blue arrow); B (40x): Necrotizing vasculitis with thickening of the vessel
wall (black arrow) and surrounding inflammatory cell infiltrates
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Figure 4. HE examination of the femoral region; C (100x): Infiltrates lymphohistiocytic inflammatory cells
(green arrows) and foamy macrophages (yellow arrows) in dermis to subcutis layer; D (100x): Touton cells in
the dermis layer (red circle)

Figure 5. FF staining (100x); A: ARB (red arrow) in the dermis between the foamy macrophages (black
arrow), partly forming globus; B: ARB (red arrow) in the endothelial lining of blood vessels (pd),
partly visible in the lumen of blood vessel

Histopathological examination taken from auricular
region with HE staining in epidermis showed
basketweave-type hyperkeratosis accompanied by
inflammatory cell infiltrates. In dermis, grenz zone
appears free of inflammatory cells. Many foamy
macrophages were found starting from the upper
dermis to the subcutis layer (Figure 3).
Histopathological examination taken from femoral
region with the same staining showed thinning of
the epidermis. Dermis shows foamy macrophages,
and inflammatory cell infiltrates in the dermis,
subcutis, and perivascular layers, as well as
necrotizing vasculitis with thickening of the walls of
blood vessels. Touton cells are found in the dermis
layer (Figure 4). Skin biopsy taken from auricular
and femoral region were then stained with Fite-
Faraco (FF), showing positive results ARB was
found in the dermis between the foamy
macrophages with partially forming globus, ARB
was also found in the endothelial lining of blood

vessels, partly visible in the lumen of blood vessels
(Figure 5).

The working diagnosis in this patient was Lucio's
phenomenon in pregnancy with MH MB type LL.
Patient was hospitalized for a total of 14 days, on
the 11th day of hospitalization the patient
underwent sectio caesarea right at 37 weeks of
gestation, 3 days after that the patient was
discharged. During hospitalization, patients were
given adult MB MDT therapy without dapsone,
namely rifampin 600 mg/month, clofazimine 300
mg/month, and clofazimine 50 mg/day for 12
months, and injection of methylprednisolone (MP)
62.5 mg/day for one week yet LP lesion had not
improved therefore MP continued with a dose of
37.5 for 5 days before delivery. The patient had an
anaemia and because of that the patient were not
given dapsone. Wound care is done with a
compress of NaCl 0.9 %, and then mupirocin
ointment twice daily. Pregnancy that triggers an
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immunosuppressive condition inducing Lucio's
phenomenon as in the case, can also lead to the
emergence of resistance to dapsone, beside the
USA FDA also still categorizes the use of dapsone
in pregnancy in category C (risk cannot be ruled
out) because there are no satisfactory studies in
pregnant women, but animal studies demonstrated
a risk to the fetus. Evaluation of the lesion after
parturition showed improvement in the LP lesion
thus consumption of MP was discontinued.

Treatment from the obstetric colleague was
transfusion of packed red cells (PRC) to treat the
anemia and conservative therapy with the
maintenance of pregnancy until the age of full-term
pregnancy, then planned c-section delivery
Maintenance therapy from obstetric colleague
were given ferrum and folic acid supplementation.

Discussion

Rafael Lucio and Alvarado first described the Lucio
phenomenon in 1852 as a necrotic skin reaction in
non-nodular lepromatous Leprosy patients in
Mexico.? Latapi and Zamora (1948) determined
that the cause of this variant leprosy reaction was
vasculitis. They stated that this incident is
particularly case for non-nodular, diffuse, and
untreated Leprosy, which is known as pure and
primitive diffuse lepromatous or “Lucio's leprosy”.®
Latapi and Zamora called this necrotic reaction the
eponym “Lucio phenomenon” and “necrotizing
erythema”.?° Lucio phenomenon is a type 2 leprosy
reaction or ENL with more severe symptoms. Lucio
phenomenon usually occurs in chronic leprosy
patients who have not received MDT treatment or
did not complete therapy.517

The pathophysiology of LP is not fully understood.
Medium-sized blood vessels are the primary site of
LP infection where the immune complexes in the
blood vessels, especially in dermis blood vessels,
are found in many bacterial manifestations so
antibody-antigen complex migrates to the blood
vessels to destroy bacteria.'®!° cytokine secreted
by macrophages, Tumor Necrosis Factor-Alpha
(TNF-a), is thought to cause changes in vascular
endothelial  cells. TNF-a produced by
macrophages and activated by T lymphocytes,
antigens, natural killer (NK) cells, and mast cells, is
usually undetectable in healthy individuals yet is
often found in conditions of inflammation and
infection.?®?! These cytokines cause thrombus
formation and coagulopathy. TNF-a cytokines also
increase the aggregation and adhesion of PMN
leukocytes, causing an inflammatory response
directly or through endothelial stimulation by
interleukin-1 (IL-1). This mechanism plays a role in

the pathogenesis of systemic vasculitis
accompanied by necrosis in LP.??>?% Rea and
Levan (1978) found that serum immunoglobulins in
LP patients experienced a significant increase.?*
Latapi and Zamora (1948) mentioned Lucio's
reaction as a hypersensitivity response due to
antigen-antibody  reactions and  synergism
between M. leprae and body immunity.1%2*
Destruction of granulomas by immune reactions
causes the releases of excess lipids, resulting in
massive foamy macrophages on LP.?1:25

The clinical symptoms of Lucio’s phenomenon
usually begin as a painful purpuric lesion that
transforms into a serrated stellate ulcer of
geometric shape involving the legs, thighs, hands,
forearms, and sometimes the trunk and face. The
ulcer heals in about 2-8 weeks later, leaving an
atrophic hypochromic scab lesion with surrounding
hyperpigmentation. Fever was not found to be
associated with constitutional symptoms, systemic
involvement and neuritis.?®

The characteristics of LP are skin ulceration,
vascular thrombosis, and invasion of blood vessel
walls by ARB. The clinical criteria for LP are diffuse
non-nodular infiltration of the skin. The infiltrates in
the ears are highly visible, making them appear
thick and edematous on the face. This clinical
appearance tends to cause the loss of wrinkles and
gives the face a younger appearance, especially in
older patients, so Lucio's Leprosy is also known as
“pretty leprosy” or Bonita's Leprosy. Nodule
formation will not be found in this type of Leprosy
kind.?"?8 In this case, the patient complained about
scabs and wounds in both legs. Complained of
scabs and sores that felt more painful, and blisters
appeared. The blisters multiply and then burst to
form a partly scabbed wound. Purpuric lesions
began to appear in several parts of the body one
day before being admitted to ER (Figure 1), were
painful, and after receiving treatment, the purpuric
lesions reduced and evolved into ulceration, and
no nodules were found. Clinically the patient, in this
case, was by the clinical picture of the LP patient.

Pregnant women tend to experience a decrease in
the cellular immune system which at risk of M.
leprae infection, especially in the third trimester.
Suppression of cellular immunity occurs primarily
through decreased T helper 1 response and
interleukin 2 production. The incidence of relapse
after completion of treatment generally begins with
symptoms of leprosy, neuritis, and erythema
nodosum leprosum. Pregnancy contributes to the
progression of leprosy, especially in untreated
cases. A study 20-30% of pregnant women
experience early symptoms of leprosy or
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immediately experience LP.” Difference related to
LP in pregnant women and non-pregnant women
is the trigger itself, pregnancy as trigger tends to
suppress cellular immunity which triggers an
exacerbation of leprosy, after the trigger is gone
and the patient is completely treated, the patient's
leprosy complaints will improve, yet if the patient is
triggered again, such as becomes pregnant again,
then there is a chance to experience a relapse.
Furthermore, in relation to immune system, leprosy
in pregnancy is more likely the LL MB type.”

Histopathological examination is beneficial to
assist in the diagnosis of LP. The histopathology of
LP has features of leukocytoclastic vasculitis as the
main pathological change, dilatation of blood
vessels, endothelial proliferation, lumen occlusion,
mild mononuclear cell infiltration, blood vessel
thrombosis of the superficial and middle dermis,
which is clinically seen as ischemic or necrotic.

Aggregation of AFB in the vascular endothelium is
often seen on histopathological examination.”3%:3¢
(Figure 6) Epidermal necrosis, subpapillary
vascular involvement, minimal neutrophils, and
multiple ARB is a histopathological diagnostic
guide, and this feature can differentiate between
LP and necrotic ENL.*33 Acid-resistant bacilli were
seen on histopathological examination with FF
staining. 3! In this patient, vasculitis was also found,
and ARB appeared in endothelial lining of blood
vessels, some of which appeared in the patient's
blood vessel lumen.

Histopathological examination results from the
ulcer biopsy in the femoral region with HE staining
showed thinning of the epidermis, foamy
macrophages, inflammatory cell infiltrates in the
dermis layer to the subcutis, necrotizing vasculitis
with  thickened blood vessel walls and
lymphohistiocytic  infiltrates.  Histopathological
examination results from samples of the auricular
region with HE staining showed hyperkeratosis of
the basket weave type, Grenz zone,
lymphohistiocytic inflammatory cell infiltrates, and
many foamy cells were found starting from the
upper dermis layer to the subcutaneous layer
(Figure 7). Both samples were stained with FF
staining as well, they showed many smears in the
upper dermis layer to the subcutis, and in the
endothelial layer of blood vessels, some of the
bacilli formed globes. The histopathologic features
found in this patient led to a diagnosis of MH MB
type LL with LP (Figure 8).

The differential diagnosis in these patients are
tuberculosis cutis and necrotizing ENL.13

Necrotizing ENL histopathologic features looked
like dominant inflammatory cell infiltration of
neutrophils and have the type of leukocytoclastic
vasculitis. In addition, the appearance of foamy
macrophages accompanied by PMN infiltrates
(Figure 9).3° The histopathological features of
necrotizing ENL can resemble LP, but the typical
symptoms of purpuric lesions and pain are only
found in LP.1%32 The clinical features in this patient
are more directed towards LP and unsuitable for
necrotizing ENL.

Cutaneous tuberculosis has histopathological
features of a caseous granuloma form, which is
confluent and indefinitely surrounded by
lymphocytes and plasma cells and shows
Langhans giant cells (Figure 10).23 In this patient,
there were no features of caseous granuloma or
Langhans giant cells, so it was unsuitable for
cutaneous tuberculosis. It is known that both
lepromatous leprosy and LP should have more
Langhans giant cells than foreign body giant cells
(FBGC). However, this case’s contradiction could
be explained by the fact that FBGCs can also be
found in tissues with large foreign particle sizes
allowing macrophage phagocytosis because of
their large size and surface characteristics, these
substances contribute to a chronic series of
reactions, Foreign Body Response (FBR).3%:33

WHO recommended MDT MB as a therapy for the
Lucio phenomenon. Additional therapy in the form
of corticosteroid 1 mg/kg body weight each day and
clofazimine starting with 300 mg/day will give a
good response.’* Therapeutic response is
assessed for 4-6 weeks. Antibiotics can be given to
treat secondary infections.3®> MDT MB therapy in
this patient was rifampin 600 mg/month,
clofazimine 300 mg/month, and 50 mg/day, without
dapsone because of anemia. Proper treatment can
improve the clinical condition of Lucio's Leprosy.

The strength of this study showed a concordance
between history, physical examination,
histopathological examination, and ARB, however
the limitation of this study is that investigations
such as polymerase chain reaction (PCR) have not
been carried out to detect M. leprae DNA using
primary pF-LpR. Other supporting examinations
that can be carried out are serological
examinations through the patient's peripheral
blood or umbilical cord using the Enzyme-Linked
Immunosorbent Assay (ELISA) in which samples
should be obtained during the patient's cesarean
section.
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Figure 6. Features of vasculitis in LP with FF staining; A (40x): Blood vessels in the dermis showing
vasculitis (green arrow) with bacteria on the endothelial wal; B (100x): ARB (red arrow) in the endothelial
lining of blood vessels (pd), partially visible in the patient's vascular lumen

Figure 7. Grenz zone appearance in HE staining; A (40x): hyperkeratosis (blue arrow) with a visible area of
the Grenz zone (green arrow); B (20x): Hyperkeratosis of the basket weave type (blue arrow), the Grenz
zone appears as a clear zone (red arrow)

Figure 8. Foamy macrophages appearance in HE staining; A (100x): Lymphohistiocytic inflammatory cell
infiltrates (green arrows) and foamy macrophages (red arrows); B (100x): Infiltrates lymphohistiocytic
inflammatory cells (green arrows) and foamy macrophages (yellow arrows)
in the dermis to the subcutis layer
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Figure 9. Features of vasculitis in necrotizing ENL HE staining; A (10x): Necrotizing ENL shows
inflammatory cell infiltrates with multiple vasculitis (green arrow) called neutrophils and leukocytoclastic
vasculitis; B (40x): Macrophage (yellow arrow) is seen with vacuoles and PMN infiltrates

Conclusion

A 36-year-old G2P1A0 woman complained of
wounds and scabs on her extremities.
Dermatology = examination revealed facial
appearance of madarosis, saddle nose, and
infiltrative auricular. In abdominal, purpuric,
discrete multiple erythematous plaques are partly
confluent. Extremities appear purpuric, with
multiple discrete ulcers, well-defined and irregular
margins, partly confluent with necrotic tissue at
several sites. The physical examination revealed
hyposensitivity and nerve enlargement. SSS found
Bl+4 and MI 20%. The auricula sample showed
hyperkeratosis with a Grenz zone, inflammatory
cell infiltrates, and foamy cells, where as the
femoral sample exhibited thinning epidermis,
inflammatory cell infiltrates, and necrotizing
vasculitis. This present case, supports the
diagnosis of Lucio’s phenomenon in pregnancy
with LL type MH MB.
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